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Key messages
About the report
Protecting and Restoring Forest Carbon
in Tropical Africa: a guide for donors and
funders is the first report to be published by
The Forests Philanthropy Action Network
(FPAN), a UK registered charity formed
in 2008 to help coordinate and inform
philanthropic support on the whole
range of global forest issues.
The report is the culmination of nearly two
years of desk and field research, funded by
the Pure Climate Foundation, the David &
Lucile Packard Foundation, the Leventis
family, the Linden Trust for Conservation,
and the Wetland Trust.
The aim is to provide an introduction
and some initial guidance on a broad and
complex topic: which interventions to protect
and restore Africa’s tropical forest carbon
are likely to be successful and under what
circumstances; and how donors and
funders can engage most effectively.

Conserving and restoring tropical
forests are cornerstone actions
for climate change mitigation
will be a cornerstone of global climate
change mitigation in the coming decade.
McKinsey & Company’s greenhouse gas
abatement model estimates that annual
global emissions need to be reduced by
17GtCO2e by 2020,i to avoid an increase
in global temperature above 2oC. Of this
total, McKinsey identifies nearly 50 per cent
of abatement coming from reductions in
emissions from tropical deforestation and
degradation. Beyond 2020, a larger share
of emissions reduction is expected to be
sourced from fossil fuel-related reductions,
as technologies such as carbon capture and
storage (CCS) come on stream, and more
power generation is provided by renewables.

n

n	Forests

i. GtCO2e means gigatonnes (billion tonnes) of carbon dioxide
equivalent – see Chapter 1.

Intergovernmental Panel on Climate Change
(IPCC) reports estimate that deforestation
accounts for about 17 per cent of global
greenhouse gas emissions. This is conservative
– carbon losses from forest degradation are
treated as zero, because data is uncertain. If
all the world’s tropical forests were cleared,
around 1,331GtCO2e would be released –
equivalent to 30 years’ global emissions
at 2005 levels.

Tropical Africa has very
significant forest carbon
resources, and these are at risk
n

Africa’s tropical forests are at greater risk
than those in Latin America and South
-East Asia. They are disappearing three
times faster than the world average:
an area the size of Finland (30 million
hectares) was cleared between 2000–
2010, producing the equivalent of 2005
global emissions from aviation and
shipping combined.
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An historic opportunity now exists to protect the world’s tropical forests
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Governments, NGOs and the private sector increasingly recognise the
importance of reducing emissions from deforestation and degradation.
At the December 2009 UN climate meeting in Copenhagen, 190
countries committed to an international mechanism through which
developed countries would pay tropical forest countries for REDD
(reducing emissions from deforestation and degradation) action,
and some governments and international institutions have made
REDD funding commitments. Philanthropy can play a crucial role
in protecting forest carbon by:
n
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n

 unding early action to protect and restore forests. Slow progress
F
on agreeing international action on climate change, and challenges
in the framing of REDD are constraining widespread early action to
protect and restore tropical forests. Charitable trusts and foundations,
and individual donors have the option to support on-the-ground
projects and other interventions immediately. Such funding is of
critical importance, given the time gap of several years (perhaps
as much as a decade) that is likely to occur before governmental
and institutional funds come fully on stream.
 upporting innovation. Protecting and restoring forests is a
S
formidable challenge, yet little funding is currently available for
innovative NGOs seeking to develop new and effective responses.
Philanthropic support for entrepreneurial approaches has great
catalytic potential.
 aying the foundations for effective action to protect tropical
L
forests. The state of knowledge on how to reduce deforestation
and degradation is still very poor, and this is impeding progress
(for example, on combating degradation). Donors and funders
could make a long-term difference by funding research to
improve data and inform action.

n

 upporting and prioritising large-scale action. Pilot projects
S
are important, but large-scale action now is vital. Philanthropy
can be a catalyst, paving the way for governmental donors.

n

 upporting efforts to secure the best REDD-plus agreement
S
for conservation and restoration. REDD-plus (as currently being
negotiated through the UN climate process) risks emphasising
sustainable management of forests (selective logging) over
conservation (full protection) and enhancement of forest carbon
stocks (restoration). More funder support for NGOs working to
secure the best possible REDD-plus outcome is an urgent need.

n

 ractical conservation and restoration action. The REDD policy
P
process is critical, but so is on-the-ground action. Funders can
make a difference by backing ambitious large-scale conservation
and restoration schemes, especially in the early stages.

Sector-specific guidance
The guidance below follows the thematic approach of the report. We
found many opportunities for donors and funders to provide valuable
support for the conservation and restoration of African tropical forests
in the forestry, agriculture, and mining and energy extraction sectors,
and also identify a number of priorities relating to the woodfuels
challenge, and specific forest protection interventions.
Forestry
Converting logging concessions to forest conservation and
restoration areas. Over 120 million hectares of forest across six
Central and West African countries could potentially be allocated
as concessions to logging companies in the future, equivalent to
the size of France, Germany and the UK combined. The rise of
payments for REDD means that protecting these forests could
potentially become competitive with logging them, in terms of
the revenue generated for governments.
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Supporting timber plantations for domestic markets. Plantations
dedicated to meeting the vast domestic demands in tropical Africa
for timber and woodfuels could help ease pressure on forests and
free forests for carbon conservation. Our preliminary calculations,
using Tanzania and Uganda as case studies, suggest that meeting
national timber demand with plantations would require only 5–20
per cent of the equivalent area of natural forest.
Protecting forests delivers a better outcome for forest carbon
than ‘sustainable use’ options. Where logging is being practiced,
Sustainable Forest Management (SFM) practices could reduce
carbon emissions, compared to conventional logging. However,
compared to conserving an intact forest, these practices still
result in significant loss of forest carbon.
Agriculture
Ensuring agricultural development in tropical Africa is carbon
sensitive. Agricultural development in Africa has shot to the top of
the development agenda after many years of neglect. Philanthropic
dollars can help ensure that tropical African countries do not replicate
the experience of widespread, commercially driven deforestation seen in
some other tropical forest regions, such as the Amazon and Indonesia.
Scaling up agricultural systems that sequester more carbon.
Farming systems using agroforestry, biochar or conservation
agriculture can increase carbon storage in agricultural lands
and play an important role in mitigating climate change, while
improving food security.
Woodfuels
Promoting efficient cooking stoves. Low-cost stoves that can halve
fuel consumption are being promoted by NGOs, development
agencies and small businesses in many countries. Taking improved
stoves to scale could significantly reduce the total woodfuel harvest:
our preliminary calculations suggest that distributing improved

stoves to Kenya’s 6 million rural households could potentially reduce
fuelwood consumption by 50 per cent, saving up to 8.4 million
tonnes of carbon a year. Commercialised supply chains have
reached millions of households in some countries.
Establishing woodfuel plantations. Woodfuel plantations, especially
charcoal plantations near towns and cities, could help reduce
deforestation and degradation by diverting woodfuel production away
from forests. Producing woodfuel from plantations could drastically
reduce the amount of land required to meet demand for energy, and
relieve the pressure of woodfuel harvesting on forests. Taking Kinshasa
in the Democratic Republic of Congo (DRC) as an example, our
preliminary calculations suggest that all of its annual charcoal
demand could be met from acacia plantations covering 410,000
hectares – about 25 per cent of the area of natural forest that
would be required to grow this volume of wood every year.
Promoting alternatives to woodfuels. While many millions of people
across tropical Africa are likely to remain reliant on woodfuels for the
foreseeable future, alternative energy sources are viable in many cases:
biomass briquettes, biogas, solar cookers and liquid petroleum gas
are all examples. Alternatives need to be price competitive, convenient,
safe, and readily available if consumers are going to voluntarily switch
en masse from woodfuels.
Mining and energy extraction
Fostering a concept of reduced impact mining. The mining industry
appears to be responding very slowly to forest carbon conservation and
restoration, despite the impact of the industry on forests. ‘Sustainable
mining’ as it currently exists looks primarily at social issues and
non-forest environmental issues such as water pollution, rather than
carbon impacts. Donors and funders could help to develop and
promote mining practices that reduce carbon losses, such as
roadless extraction and reforesting of depleted sites.
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Improving extractive industries regulation. Philanthropy could
also help by funding organisations that are trying to improve
regulation in the sector. A clear need is for forest carbon impacts
to be included in environmental impact assessments (EIAs).
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Conservation and restoration
Supporting conservation and restoration in existing protected
areas. Many existing protected areas in tropical Africa are severely
under-resourced. As a result, protection is often inadequate,
resulting in ongoing logging and woodfuels removals. In the short
term, they are unlikely to obtain significant additional finance from
governments. Philanthropic support can act as critical ‘bridging
finance’ until more permanent funding mechanisms can be devised.
Funding new large-scale forest conservation and restoration areas.
There is an absolutely critical need for new forest conservation and
restoration projects in tropical Africa that start now and do not wait
for a global deal to be finalised. These should potentially be able
to draw on a combination of philanthropic and voluntary market
finance, and may also be able to attract support from international
institutions and governments. Donors and funders could prioritise the
millions of hectares of dormant and already logged forestry concessions
that can be found across tropical Africa, which afford huge opportunity
to conserve existing forests and restore those that have become degraded.
Supporting civil society and governmental capacity building in
tropical African forest protection. Many African countries have
woefully underfunded forest protection agencies and civil society
organisations. The World Bank and UN agencies are supporting
capacity building in a number of African countries, but this is
relatively modest and will, in many cases, not reach the full range
of organisations that have parts to play. Donors and funders can
provide critical help, through a preparedness to fund government
departments as well as NGOs.
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Scope

The aim of the report is to provide an introduction and some initial
guidance on a broad and complex topic: which interventions to protect
and restore Africa’s tropical forests are likely to be successful and
under what circumstances; and how donors and funders can engage
most effectively. It is intended as a primer, seeking to summarise the
mass of information in a clear, vernacular way that will make it useful
to a wide audience, from established charitable trusts, foundations
and private donors to funders working within international institutions
and governments. The report concentrates on three issues:

This report is first and foremost about forest carbon. This does
not mean that its authors or FPAN believe that forests have no value
beyond being giant stores of carbon. Forests are vital natural resources
that provide many valuable services, including freshwater; a major
habitat for terrestrial biodiversity; food, fibre and fuel for hundreds of
millions of people; and last but not least, they are valuable as beautiful
and awe-inspiring examples of the wonders of nature. Nor does
it mean that the non-carbon values of forests (eg, water services,
biodiversity, as homes and sources of livelihoods for communities
of forest peoples) are not discussed in this report: there are many
synergies between protecting carbon and protecting biodiversity
and livelihoods, and the report identifies these where relevant.

n	Interventions:

what is known about the effectiveness of the many
forest-related interventions that are already being employed or
have been proposed, and how does theory play out in practice
in tropical Africa?

3

Needs and priorities: where is the help and support of donors
	and funders most urgently needed to conserve and restore forests
in tropical Africa?

The report focuses on forest carbon in tropical Africa for two reasons.
Firstly, forests play a critical role in the climate change context as sinks
(repositories of stored carbon) and as sources (outputs of greenhouse
gas emissions when they are deforested or degraded). Secondly, this
role appears to have been largely overlooked. Much of the voluminous
literature on tropical African forests concentrates on linkages with
poverty alleviation, economic development and the rights and
livelihoods of forest peoples.

The report is, so far as we can ascertain, the first of its kind Inevitably,
given the broad themes and large geographic scope, the research
conducted is incomplete. Much further work needs to be done to
understand funding options and priorities, particularly at national
and sub-national levels.

At the same time, the scope of the report is very broad indeed: it aims
to provide an overview of the evidence supporting the effectiveness of
interventions to reduce deforestation and reverse degradation, across
five large themes (forestry, agriculture, woodfuels, mining and energy
extraction, and conservation), and across 32 countries.i
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Success: what will it take to achieve forest conservation and
	restoration success in tropical Africa, both in terms of resources
and donor and funder commitment?
n

n

i These countries are Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central African Republic,
Democratic Republic of Congo (DRC), Equatorial Guinea, Eritrea, Ethiopia, Gabon, Ghana, Guinea, Guinea
-Bissau, Ivory Coast, Kenya, Liberia, Madagascar, Malawi, Mozambique, Nigeria, Republic of Congo,
Rwanda, Senegal, Sierra Leone, Sudan, Tanzania, Togo, Uganda, Zambia and Zimbabwe.
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Given the scale of the research challenge, we elected to concentrate
on two goals: offering a clear analysis of the state of Africa’s forests,
the main causes of deforestation in the region and the likely impact
of future trends; and presenting a balanced assessment of the
interventions, and providing clear recommendations and guidance
for donors and funders. The report does not seek to provide:
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an examination of the detail of REDD design, enabling conditions
	and financing options, as there is already a substantial literature
on these topics; or
n

CHAPTER

n an analysis of investment opportunities, as opposed to philanthropic
	options, although it does indicate where market-based approaches
may be effective as a route to tackling a particular problem, such
as distributing energy-efficient wood-burning stoves.

CHAPTER

The ProForest report

CHAPTER

1
2
3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

7

The state of knowledge on what is happening to forest carbon at
the ground level appears to be very poor, especially for Africa. At
the beginning of this research project, FPAN encountered a dearth
of carbon data in a number of essential areas, including:
the amount of carbon stored per hectare in different forest
	types in Africa;
n

the impact of particular activities (eg, selective logging) on
	forest carbon; and

n

the impact of certain interventions (eg, community forestry)
	on forest carbon.

n

In response, FPAN commissioned ProForest, a UK-based forest
research organisation specialising in natural resource management
and practical approaches to sustainability, to conduct a review of
primary data on forest carbon in tropical Africa cited in peer-reviewed
journals. The findings of this research are summarised in Chapter 3.

(The full report, Terrestrial carbon: emissions, sequestration and
storage in tropical Africa: ProForest review of the scientific literature
and existing carbon projects for FPAN can be found in Annex 1).

Structure
The case for donor action on tropical forests (Chapter 1) is the
introduction to the report. It lays out the case for why philanthropists
should focus on forest carbon, and why reducing deforestation and
degradation in Africa should be a priority.
Tropical forests and the rise of REDD (Chapter 2) describes the
history of tropical forest protection, culminating in the emergence of
REDD: reduced emissions from deforestation and degradation. The
rise of REDD offers an opportunity that follows decades of delays and
reversals that have blighted efforts to protect the world’s forests.
REDD and tropical Africa (Chapter 3) takes readers from the story of
global efforts to protect the world’s tropical forests, and turns towards
the state of forests in tropical Africa.
Chapters 4-8 make up the core of the report. These chapters explore
in detail the state of play in Africa’s tropical forests across five themes:
forestry, agriculture, woodfuels, mining and energy extraction, and
conservation. The sectors are often closely related – for example,
many subsistence farmers make charcoal outside of the growing
season – and these chapters therefore refer to each other heavily.
This breakdown has an underlying logic: forests are utilised for a
wide range of resources, including timber, agricultural land, energy,
and the resources that lie beneath them. The first four thematic
chapters explore how the use of each of these resources impacts
Africa’s tropical forests, and how NGOs, governments and other
actors are responding to these impacts. The final thematic chapter
looks at activities of a different kind: interventions that seek to
conserve and restore forest carbon.
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The structure of each of the thematic chapters follows a similar format,
with introductory overviews followed by sections on:
n Introduction: introduces the topic and sets the scene.
n The state of [the sector] in tropical Africa: describes the scale
and extent of the sector, the different types of activity, and the
patterns of supply and demand.
n Problems, challenges and future trends: synthesises evidence
	on the relative impact of the sector on Africa’s tropical forests,
the interplay of causes and underlying social and economic
factors, and what future trends mean.
n Interventions and responses: provides an overview of evidence
	for the effectiveness of major interventions being employed in
response to deforestation, and advises donors and funders on
what types of interventions could be funded.
n Conclusions: summarises key findings and recommendations.

Genesis of the report: lessons from
Green Philanthropy
This report has its origins in the donor interviews carried out for
New Philanthropy Capital’s 2007 report, Green Philanthropy: Funding
charity solutions to environment problems,1 which found that a new
generation of foundations, individual philanthropists and other funders
has recognised the scale and gravity of threats posed by global warming
and natural resource depletion, but their support is constrained by poor
information and a lack of clear guidance: ‘many donors – including
younger philanthropists – want to give to environment charities but
are held back by uncertainty over the most effective ways to contribute.’
Green Philanthropy identified a lack of research on the effectiveness
of interventions as a major inhibitor of donor action. This gap is
particularly apparent on tropical forests, with very little published
analysis of the range of approaches and activities available. As well
as drawing on Green Philanthropy and New Philanthropy Capital’s
body of work on charitable effectiveness, this report is also a response

and contribution to the need for a global approach to protecting
tropical forests, as identified by the David & Lucile Packard Foundation
in 2008, in Tropical Forest Carbon Grantmaking Strategy: A Strategy
for Collaborative Philanthropic Support for Reducing Emissions from
Deforestation and Degradation (REDD).2

The research process
Following an initial desk-research phase, the FPAN team visited four
tropical African countries – Cameroon, Democratic Republic of Congo
(DRC), Tanzania, and Uganda – and conducted in-depth consultations
with NGOs, government officials, businesses, and experts. Other
consultations were carried out in the US, UK, EU and Kenya. For the
list of organisations and individuals consulted, see the acknowledgements
at the end of the report.
While the genesis of this report lies in the lessons from Green Philanthropy
and the Packard Foundation’s tropical forest grant-making initiative, the
research approach and analytical framework also owe a large debt to
the pioneering emissions mitigation modelling carried out since 2003
by (amongst others) Robert Socolow and Stephen Pacala, McKinsey
& Company, the Stern and Eliasch Reviews, Project Catalyst, Design
to Win/Climate Works and the Terrestrial Carbon Group. Their work
has provided powerful new tools that are transforming the way in
which climate-related philanthropy can be framed and conducted.

About FPAN
The Forests Philanthropy Action Network (FPAN) was founded by
Nicholas Josefowitz and Bernard Mercer in early 2008, and became
a UK registered charity in 2009. It has three goals:
n to encourage more charitable trusts, foundations and private 		
	individuals to engage with the challenge of protecting and
enhancing forests;
n to foster informed debate and dialogue on these issues; and
n to produce research-based guidance for donors and funders
who are looking to support effective action on forests.
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n

 call for donor action looks at the
A
background to the challenge of conserving
and restoring tropical forests, asking
why so little has been achieved despite
widespread consensus on their importance,
before going on to outline the rise of REDD
and the current and potential contribution
of philanthropy.
 orests and climate change sets out
F
the compelling case for very large-scale
action to reduce greenhouse gas emissions
from tropical deforestation and degradation,
and how this global imperative will not be
acted upon unless wealthy nations shoulder
the costs and provide unstinting support
and commitment.

n

 frica’s tropical forests and climate
A
change focuses on the case for immediate
action across the 500 million hectares of
tropical forest on the continent, underlining
why the threats to forest carbon in Africa
are as critical in the global context as forest
loss in the Amazon and Indonesia.

n

 hat can philanthropy do for Africa’s
W
tropical forests? This section summarises
the wide range of opportunities that exist
for charitable trusts, foundations and
individual donors to provide invaluable
support, both in relation to generic needs
(eg, capacity building of in-country NGOs)
and for each of the thematic areas that are
covered in detail later in the report –
forestry, agriculture, woodfuels, mining
and energy extraction, and conservation.
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1.1 We want to save tropical forests, but do too little to protect them
Building consensus to tackle some environmental threats is a formidable
task, because of fundamental disagreements within society. On some
issues, the disagreements centre on whether a particular problem
really exists; on others, disputes are a function of priorities: does the
problem matter? While there are many who passionately believe that
animals such as pandas, whales, gorillas and orang-utans should not
be pushed to extinction, some regard their preservation as of marginal
significance or even of no consequence, arguing that other global
problems are far more important. And on climate change, the ranks
of those who reject claims that human-induced greenhouse gas emissions
are the cause of global warming have swelled over the last few years.
The terrible paradox of tropical forests is that there seems to be strong
consensus on the urgent need to protect them (including support
from climate sceptics, on the basis that they are irreplaceable natural
resources) – yet official estimates indicate that 300 million hectares, or
about one third of the size of the continental United States, have been
lost since 1980. The loss of mature forest cover is higher, because an
unknown amount of forest has naturally regenerated in some areas.i
Why has the desire to protect tropical forests led to so little effective
action? As we explore in Chapter 2, efforts to negotiate international
agreement have had a troubled history, in part because there are many
different perspectives on why they need protection. Are tropical forests
valuable because of the carbon they store, or because of the products
and services they provide, such as fruits, nuts and other foods,
freshwater, rainfall generation, timber, and fuelwood for heating and
cooking? Or are they primarily in need of protection because many
millions of people and an extraordinary abundance of wild plant and
i Re-based FAO data, see Grainger, A. Difficulties in tracking the long-term global trend in tropical forest
area,1 which also provides an invaluable commentary on the challenges of calculating accurate and
reliable forest cover estimates.

animal species live within them and are reliant on forest resources?
Perhaps other reasons for protecting tropical forests – aesthetic, cultural,
religious, ecological, and biological – are also at the heart of a definition
of tropical forest value?
For donors and funders, these are key questions that surface within
every grant application. Because there is a lack of consensus on
the ‘hierarchy of forest values’, definitions of success vary widely, and
often conflict. A scheme to help cocoa farmers in West Africa might
improve incomes but reduce forest carbon, by incentivising more forest
clearance. A proposal for a new protected area that keeps forest
carbon intact might lead to the loss of land rights and livelihoods for
forest communities.
This report does not seek to comprehensively assess the claims for
each of the values of tropical forests, or to weigh or grade them in
relation to each other. Instead, it comes at the challenges from the
assumption that conserving existing tropical forests and restoring
those that are degraded is an absolute need – for all of humanity,
and the peoples of the tropics in particular – not an optional extra.
The environmental reasons are straightforward: we cannot afford
the climate cost of emissions from deforestation and degradation;
we need restoration to draw down significant quantities of CO2
from the atmosphere; and we need all of the ecosystem services
that healthy forests provide (especially freshwater, rainfall generation,
and biodiversity).
But in practice – and despite rising global concern since the 1970s –
the utilisation of forest resources for food, biofuels, bushmeat, fibres
and other materials, timber, woodfuels, and the extraction of metals,
oil and gas has won out over conservation and restoration in many
(but not all) tropical forests. The bias toward utilisation has often
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been reflected in the priorities of governments in tropical regions, and
the international institutions and donors who have supported them,
with economic and infrastructure development and revenue generation
usually taking precedence.
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Tropical forests have also been used as bargaining chips, in pursuit
of other goals. The most egregious example is the position taken by
some NGOs and civil society groups in the 1990s during the Kyoto
Protocol negotiations. Arguing that tropical forest protection should
be made conditional on developed countries implementing deep cuts
in their own emissions, some NGOs advocated for the exclusion of
forest carbon credits (for avoided deforestation and degradation) from
the Protocol’s provisions, on fears that cheap credits would flood the
market, lower the price of carbon and thus disincentivise fossil fuel
mitigation. The argument is sound in the context of global emissions
equity, but this opposition has indirectly contributed to further inaction
on combating deforestation and degradation over the last decade.
Since Kyoto, some NGOs have continued to oppose regulated markets
in forest carbon, and it can be argued that the dispute remains a
block on rapid and widespread action to implement tropical forest
conservation and restoration.
Another example of the bargaining chip approach is the desire of many
to tie forest conservation finance to democracy and governance goals
and conditions. Should funding be withheld from Burma, Sudan and
other undemocratic regimes? To what extent should securing land rights
for forest peoples be a precondition? As with the arguments over forest
carbon credits, the view that finance should be withheld is entirely
defendable relative to global goals on rights, social equity and transparency,
but has not triggered new action to protect and restore tropical forests.

1.2 Setting goals for forest conservation and restoration success
Tropical forest conservation and restoration is unquestionably
a formidable challenge: the danger is that the negatives tend to
occupy centre stage, leading to paralysis and a loss of belief in
a better future for tropical forests. Donors and funders immersing
themselves in the voluminous literature on reducing emissions
from deforestation and degradation, or REDD (see Box 1), may
conclude that the principal goal of many experts and participants
is to explain – with great clarity – why we cannot conserve and
restore tropical forests. The systems for monitoring and verifying
carbon gains are not robust and will not work. Land tenure will
take decades to resolve. Forest credits will flood the carbon markets
and the price of carbon will be too low. Investors will decline to
enter the market because the risks are too high and the financial
returns inadequate. Before we can save forests we must first
eradicate poverty in the tropics...stop the excessive consumption
in wealthy countries that is one of the main drivers of tropical
deforestation...ensure that the rights and livelihoods of all
indigenous and local peoples are fully protected...
Many scientists and commentators seem fixated on explaining how
things will get worse if we continue along the ‘business as usual’
path. Where are the scenarios and models that show how we can
triumph over these obstacles? Rights-led NGOs tell us that wrongly
framed tropical forest conservation and restoration will marginalise
forest peoples and strip them of their land. Where are the visions
of how forest protection can lead to a better future for tropical forest
inhabitants? Economists insist that the drive for economic growth in
developing countries must always take precedence over environmental
protection. Where are the projections that show how the huge carbon
assets of tropical economies can be leveraged to usher in a new era
of prosperity? Instead of chronicling decline, we need to concentrate
on envisaging success.
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Box 1: The meaning and evolution of REDD
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The term REDD emerged at the end of 2005, when a coalition of
rainforest nations put a proposal for reducing emissions from
deforestation in developing countries to a meeting of the UN
Framework Convention on Climate Change (UNFCCC) in Montreal.
Since then, REDD has been developed from an idea to a framework
for action, and with the strong endorsement of REDD in the
Copenhagen Accord, agreed at the UNFCCC meeting in Copenhagen
at the end of 2010, the stage is set for tropical forest conservation
and restoration at a scale that has never previously been attempted.

The next development, during 2009, was to ‘REDD-plus’:
‘Reduced Emissions from Deforestation, forest Degradation,
conservation, sustainable management of forests, and
enhancement of forest carbon stocks in developing countries.’
The expanded definition reflects rising awareness that, besides
avoiding the deforestation and degradation in threatened forests,
we also need to protect valuable forests that are not immediately
in danger (‘conservation’), restore lost forests (‘enhancement of forest
stocks’) and manage forests on sustainable lines.

The concept has shape-changed several times. The second ‘D’ has
morphed into forest degradation (‘developing countries’ remains
implicit). This development is in recognition of the fact that significant
carbon emissions arise from changes to forest structure that do not
necessarily count as deforestation – selective logging, woodfuel
production, and even slash and burn farming are some examples.
Degradation has also been interpreted by some stakeholders to
capture negative impacts to forests beyond carbon, such as the
loss of biodiversity, or water services.

The future may see the scope of REDD expanding further, beyond
forests altogether. Some organisations are advocating for REDD to
include emissions reductions from Agriculture, Forestry and
Other Land Uses (AFOLU), such as grasslands, wetlands and
other non-forest ecosystems. This is in recognition of the fact
that agricultural land can be a significant source of greenhouse
gas emissions.

What might success look like? A first goal could be to restore 300
million hectares of tropical forest, replacing the losses that have
occurred over the last thirty years, while at the same time
ensuring that none of the remaining tropical forests are
deforested or degraded. This is a long way ahead of current
ambitions to halve deforestation rates by 2020, and the EU goal
of eliminating tropical forest loss by 2030.2-5 Longer-term objectives
could aim to bring tropical forest cover back to where it was before
Europe and America’s hunger for sugar, coffee and tea began the
depredations of empire.6, 7

It is easy to dismiss such thinking as hopelessly unrealistic and
dangerously utopian. But the same could be said for other global
challenges where ambitious targets have been set, such as the
eradications of poverty, malaria and tuberculosis that are firmly
established within international social policy. Goals that set the
bar as high as we can imagine are a critical driver of collective
action – as much for forests as for poverty and infectious diseases.
But goals alone are insufficient: plotting a course toward a target is
essential. While much of the debate around REDD is heavily processoriented, some organisations have provided a starting point for this
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kind of strategic thinking. Separate estimates from the International
Tropical Timber Organization (ITTO) and the Global Partnership
on Forest Landscape Restoration (GPFLR) put the global area of
degraded forestland, which could be restored with some level of
forest and tree cover, at 850 million to 1 billion hectares. The
ITTO focuses solely on the tropics, but the GPFLR also identifies
substantial areas of land suitable for forest restoration in Europe,
North-East Asia and Australia.8, 9
Perhaps counter-intuitively, addressing deforestation and degradation
in the principal countries that provide finance for tropical forest protection
could be an ingredient of success. Tropical nations that are asked to
protect their forests for the global good can rightly point to the extensive
deforestation of much of Europe and parts of North America as evidence
of double standards.
The UK, for example, has lost perhaps as much as 90 per cent of its
post-Ice Age forest cover,10 while Europe as a whole has lost around
50 per cent.11 Forest cover in many developed countries, in Europe
and beyond, is increasing, but if plantations are excluded the picture
is less rosy: the US had the seventh highest rate of primaryii forest loss
in the world at the beginning of the 21st century, losing over 200,000
hectares every year in 2000–2005. Russia lost over 500,000 hectares
a year over the same period.12
At the same time, realism on the art of the possible is essential. Some
tropical forest areas will be deforested because forest conservation
and restoration cannot compete economically with alternative land
uses. For example, the mining of metals and oil and gas extraction
can produce per hectare revenues far above any supportable valuation
of carbon and ecosystem services. The same is often the case for
agriculture. Because supply and demand factors are not uniform,
conservation and restoration opportunities will vary widely over time
and space. Assessing the options at the local level is the most reliable
and efficient means for donors and funders to provide effective support,
rather than employing a formulaic approach.
ii Defined as intact natural forest that is largely untouched by human activity.

1.3 REDD – a new dawn for conservation and restoration?
As we explore further in Chapter 2, prospects for conserving and
restoring tropical forests received a massive boost in 2005 when the
Coalition for Rainforest Nations (CfRN), a collaborative group of over
30 tropical forest countries, put a proposal for ‘reducing deforestation
in developing countries’ to a UNFCCC climate meeting in Montreal.
Since then, REDD has been developed from an idea into a framework
for action, with a clear commitment included within the Copenhagen
Accord (see below).13, 14
The core REDD idea arose out of the recognition that the conventional
economic development model has been disastrous for tropical forests.
In country after country (Brazil, Nigeria, Ghana, Malaysia, Indonesia),
booming economies and new prosperity have been built on a surge of
deforestation, with logging generating valuable cash in the first phase,
followed by conversion of forests to cropland. Once cleared, deforested
lands have then produced commodities – cocoa, beef, sugarcane,
soybean, rubber, palm oil – for which there is strong and rising
global demand. The revenues have underpinned the next phase of
development – increasing urbanisation, higher per capita incomes,
and improved health and education provision.
This poses a dilemma for countries that still have significant forests but
are in an early stage of economic development, such as the DRC and
Papua New Guinea. Do they sacrifice up to 90 per cent of their forests,
as other developed and developing countries have, in order to bring
their peoples out of poverty? Is this in their best long-term interests,
when large-scale deforestation will intensify global warming?
REDD is a proposition for how this dilemma could be resolved.
Instead of deforesting, countries would be paid to keep their forests
standing, based on a valuation of forest carbon assets. Because
carbon can be measured and unitised in tonnes of physical carbon
(and the carbon dioxide equivalent), the valuation can be based on
a price of carbon per tonne. The original 2005 REDD proposition
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(see Chapter 2) argued that this favours an approach where the finance
can be earned by trading forest carbon credits in regulated markets as
the most equitable and effective mechanism. Countries that adopt wise
forest management will earn higher revenues if their carbon assets rise
(or reduce at a lower or slower rate). The revenues gained will offset the
‘lost revenues’ that could have been obtained from timber and agricultural
commodity sales on deforested land. From the viewpoint of developed
countries, buying forest carbon from tropical countries can be seen as
a component of their mitigation commitments, and a means to fulfil
the responsibility to help tropical countries achieve greater prosperity
that was enshrined in the Millennium Development Goals.
The REDD story since 2005 is mixed. On some fronts, significant
progress has been made in developing the concept to a point where
it can go operational. But on others, major challenges remain. Some
of the outstanding issues (covered in more detail in Chapter 2)
include: the potential for logging to be an allowable REDD activity
(under the ‘sustainable management of forests’ heading); the
absence of a methodology for rewarding reductions in forest
degradation; and the many ongoing difficulties in achieving a
workable REDD rulebook, particularly on aspects of carbon
measurement, reporting, and verification.
Setting design problems to one side, the massive positive of REDD is
that it has provided a framework within which – for the first time – the
world has begun to concentrate and focus on the how of tropical forest
conservation and restoration. Largely behind the scenes, a quiet
revolution is taking place. Teams of scientists, economists and other
academics are working with business consultants and policy-makers
to piece the REDD infrastructure together: the rules, mechanisms,
institutions and processes that will be needed in the operational phase.
This is a major cross-sectoral effort, involving the UN, governments,
research institutes, carbon finance companies, international institutions,
charitable foundations, and NGOs and civil society groups.

The negative is that little has been done thus far to identify strategic
priorities and effective interventions. Which forests in which countries
are most urgently in need of conservation and restoration? Which
activities will produce the best reductions in deforestation and
degradation, and the biggest increases in new sequestration
(forest re-growth) for the lowest cost?
The overall message for donors and funders is that REDD provides an
incredible opportunity to usher in a new era of wise tropical forest
stewardship. Their support is critical on many fronts, from the policy
arena to direct  financing of on-the-ground projects. The billions of
dollars of REDD commitments made so far do not remove the need
for philanthropy. There are two main reasons for this. First, these sums
seem large but are small in the context of the hundreds of millions of
hectares of tropical forest where conservation and restoration is an
urgent imperative. Second, philanthropic support for efforts to get
REDD priorities right is absolutely critical, especially during the
formative 2010–2020 period, as we explore below.
1.4 Donor support is vital, but currently limited
New Philanthropy Capital’s Green Philanthropy report15 and the Where
the Green Grants Went publications16 of the UK Environmental Funders
Network (EFN) show that the overall level of philanthropic funding
(especially from UK trusts and foundations) for environment-related
NGOs and other civil society organisations is low, both in absolute
terms and relative to support for other charitable sectors. Analysis
in the EFN study of the 97 UK trusts that are active environment
funders shows that the total grant distribution in 2006/2007 was
£53.9 million ($80 million); this represents close to only 3 per cent
of all grants made for that period. This is dwarfed by the environment
funding of the US philanthropic sector: £1.34 billion ($2 billion),
or 19 times greater than the UK total. On a per capita basis, US
foundation giving on the environment is nearly four times that of UK
trusts and foundations; moreover, the gap is still growing. In absolute
terms, UK environment funding is 3 per cent of total trust giving. The
US proportion is higher at 7 per cent.16
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Within the spectrum of environment activity, tropical forests are only
one of several major areas in need of support, including climate change
at the overall level and mitigation of fossil fuel emissions; marine and
other non-forest ecosystem and biodiversity conservation; and a raft
of other issues, from pollution and waste to sustainable development
approaches. The result is that NGOs and other civil society groups working
on tropical forests are reliant on a relatively small number of funders,
who have relatively small sums available for disbursement. In simple
terms, tropical forest conservation and restoration is chronically
underfunded from a philanthropic perspective.
But, as we explore in Chapter 2, the handful of philanthropic funders
who are active and ongoing supporters of tropical forest work have
been highly influential in the development of REDD. For example,
Terrestrial Carbon Group, the Coalition for Rainforest Nations and the
Ecosystem Climate Alliance have all made important contributions,
which would not have been possible without philanthropic support.
Governmental and intergovernmental funding for NGOs is quite limited
(especially for the critical areas of policy advocacy, research, and
REDD design). This increases the need for philanthropic ‘seed capital’
at a time when there is a premium on new ideas and innovation that
can drive effective action as REDD moves into an operational phase.
The most pressing need is for more philanthropic funders that
commit to ongoing grant-making programmes over the next 5–10
years. The current group of such funders could almost be counted
on the fingers of two hands. This is very unhealthy, because NGO
activity can become too reliant on one or two funders. If, for example,
either the David & Lucile Packard Foundation or the Gordon and Betty
Moore Foundation were to cease support for tropical forest work, the
repercussions for a wide range of key NGOs would be severe.
There are some encouraging signs that the funder base is beginning
to expand (see Chapter 2), but this needs to be accelerated, particularly
in the UK, which has a disproportionately smaller number of philanthropic
forest funders relative to the NGO base than the US. The consequence

is that UK NGOs probably draw more of their finance from public
donations and supporter and membership income than their US
counterparts, although such assertions are difficult to substantiate
because of the lack of analysis of funding flows. If this is the case, it
can be argued that the weakness of UK forests philanthropy may be
contributing to two negative trends: the lack of serious scrutiny of forest
NGO objectives and performance (foundations normally require stronger
accountability than public givers); and a lack of funding for research
and innovation. As we see throughout this report, claims of the efficacy
of particular interventions are frequently based on scant and disputed
evidence, and this in turn reflects on the underfunding of research,
particularly secondary and comparative analysis.
Where is the support of philanthropic funders most needed? In the
overall tropical forest context, there is a strong need for funding that
continues and redoubles support for NGO efforts to secure the best
possible REDD framework. This includes vital lobbying and campaigning
to ensure the inclusion of effective approaches as allowable activities
(for example, natural restoration as a sequestration category), and the
obverse – working to exclude some activities that may be harmful to
forests, especially forestry practices that are being advocated by some
for inclusion under the ‘sustainable management of forests’ umbrella.
There is also an opportunity for philanthropy to contribute at the
strategic level through funding that aims to improve our understanding
of which forests are most at risk and most in need of conservation
and restoration action.
As we see in the concluding section of this chapter, the priorities look
very different when attention is focused on a geographic region, rather
than tropical forests as a whole. For tropical Africa, the philanthropic
priorities identified through research for this report overwhelmingly
point to the need for practical action rather than policy-related activity.
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2. Tropical forests and climate change
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Forests perform a dual role in the climate change context,
increasing global air temperature when they act as sources of
emissions (through deforestation and forest degradation), and
reducing global air temperature when they act as sinks
(through removal of greenhouse gases from the atmosphere
and subsequent storage in biomass and soils).
Quantifying and communicating these negative and positive
climate impacts has proven highly problematic. Unlike censuses
of human populations, or assessments of oil consumption based
on sales of barrels, data on changes in forest carbon is largely
based on predictive modelling – the extrapolation of results from
a combination of remote sensing and information collected from
sample sites. Modelling of this type will always be vulnerable to
significant margins of error (as we explore below). The alternative
(physically counting or bar coding every tree on the planet) is far
beyond reach.
In broad terms, current global data on forests underestimates actual
emissions, because forest degradation is not accounted for. The
UN’s Food and Agriculture Organization (FAO) designates forests as
‘deforested’ when 10 per cent or less of the original tree cover is left.
As a result, emissions released from up to 90 per cent of forest loss
are not officially counted.iii In addition, forest data almost certainly
underestimates the sink function – both current and potential –
although uncertainties and the paucity of data on carbon sequestration
mean that published estimates provide wide rather than narrow ranges.
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iii As we went to press, a new paper by Sasaki and others, Approaches to Classifying and Restoring Degraded Tropical Forests for the Anticipated REDD-plus Climate Change Mitigation Mechanism (in press,
Biogeosciences and Forestry) notes that emissions due to forest degradation suggest that they double
the 1.5-2.2 PgC yr-1 released by deforestation.

The overall conclusion is that forests are far more important in
the climate change context than is generally understood, because
actual carbon losses and potential carbon gains are significantly
undercounted. See Box 2 for a summary of data challenges and
uncertainties relating to tropical forests.
2.1 Tropical forests as sources of emissions
Land use activity (including agriculture) is a major driver of climate
change, producing between 30–35 per cent of global anthropogenic
(human-induced) greenhouse gas emissions.17-19 Deforestation
accounts for c 50 per cent of this total, with estimates ranging from
12–17 per cent of global emissions (mostly in the tropics).17, 20, 21
The underlying contribution of land use to global warming is higher
than this data indicates, because emissions from forest degradation
are not currently counted. Emissions from forest soil degradation and
loss are also incompletely quantified.
2.2 Tropical forests as carbon sinks
There are an estimated 1.6 billion hectares of tropical forest (see Table
1). These forests are estimated to store 512GtC, which if deforested
would emit 1,877GtCO2; for comparison, global greenhouse gas emissions
for the year 2005 were estimated to be about 45GtCO2e.22
2.3 Forests are central to the global carbon cycle
Forests are central to the global carbon cycle (see Figure 1). As trees
grow, they absorb carbon from atmospheric carbon dioxide (CO2), the
most common anthropogenic greenhouse gas, and use it as a building
block to grow. In exchange, trees give out oxygen; this is a process
that was begun by algae in primordial pools at the earliest phase of
biological life on Earth. When plants die and decompose, or burn,
much of the carbon they stored is returned to the atmosphere, and
again becomes CO2 (methane and nitrous oxide are also released
through decomposition).
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Figure 1: The global carbon cycle: carbon stored in, and
annual net exchanges between, the land, oceans and
atmosphere (billion tonnes of carbon)*
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2.4 Why is deforestation higher in the tropics?
Current rates of deforestation are much higher in the tropics than in
temperate regions, in part because many developed countries have
already been heavily deforested over the last few centuries. And in
Europe and North America agricultural land has declined over the
last 200 years as crop yields increased through the industrialisation
of agriculture, and as globalisation allowed developed countries to
outsource some of their agricultural production to other parts of the
world – often the tropics.
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Courtesy of Rainforest Foundation UK

While humans have used some fossil fuels and forest carbon for
thousands of years, utilisation accelerated sharply with the advent of
the industrial revolution 250 years ago, leading to significant alterations
in the global carbon cycle. Large-scale conversion of fossil fuels by
burning them to generate energy has released carbon into the atmosphere
that was previously safely stored underground; and large-scale clearing
and burning of forests (and other land ecosystems, such as wetlands
and grasslands) has increased the exchange of carbon between
land, atmosphere and oceans (also called the carbon flux).
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Some of the plant matter is buried and
compressed by geological forces over time
to become coal, crude oil, or natural gas. These
fossil fuels can be thought of as a legacy product,
bequeathed by millions of years of plant life that
has made the Earth habitable for humans and
other animals, by removing vast volumes of
CO2 from the atmosphere.

Source: IpCC, Climate Change 2007: The Physical Science Basis. Contribution of Working Group
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change.23
* Negative figures mean a net reduction of carbon from the atmosphere. Carbon stores and all
cumulative ﬂuxes since 1750 are as of the end of 1994.
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Box 2: Gaps in knowledge on forests and carbon emissions
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Are global estimates of emissions from deforestation accurate? The
IPCC’s Fourth Assessment Report of 2007 notes that studies over
the past decade have consistently reported annual emissions from
deforestation and degradation around a mean of 1.6GtCO2e per year
for the 1990s.23-28 This figure is also supported by the findings of
a 2008 study.29 However, the IPCC notes that these estimates are
subject to very large error margins, of around 1GtCO2e – implying
a range from 0.5 to 2.7GtCO2e.
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Are global estimates of forest cover and composition accurate?
Serious concerns have been raised over the accuracy of surveys
performed by the UN Food and Agricultural Organisation (FAO).1, 30
Emissions estimates based on deforestation data from such
surveys may be flawed.
How much carbon do different types of forest sequester and
store? Data on how much carbon different types of tropical forest
actually store, sequester, and emit (when cut down and burnt),
is poor, especially in tropical Africa, as explored in the ProForest
report.iv This could undermine the accuracy of macro-level
estimates for global net emissions.
iv See Chapter 3 for a summary of the ProForest report. (The full report, Terrestrial carbon: emissions,
sequestration and storage in tropical Africa: ProForest review of the scientific literature and existing
carbon projects for FPAN can be found in Annex 1).

Are emissions from degradation being measured? A hectare of forest
could lose most of its carbon stocks, through activities like smallscale logging or even some agriculture, before being registered as
deforested. By failing to account for emissions from degradation,
estimates are grossly underestimating how much carbon tropical
forests are releasing to the atmosphere every year.
Are old-growth tropical forests still sequestering carbon? Research in
the past few years has found mature forests in the tropics do still
sequester carbon, not in a ‘steady state’ as previously thought.31-34
These forests cover huge areas of land in Africa and South America
in particular – perhaps they could be off-setting a proportion of
emissions from deforestation and degradation elsewhere. This would
make the loss of mature forests even more damaging in climate terms.
Are forests sequestering more carbon as a response to higher
concentrations of CO2? Trees absorb CO2 as they grow – once absorbed,
carbon becomes trunks, branches and leaves. Higher concentrations of
CO2 in the atmosphere could therefore stimulate trees to grow faster and
bigger, which could compensate for the increase in carbon emissions
caused by humans. However, some research suggests that this may be
offset by changes to carbon sequestration in tree roots, meaning that the
overall effect on carbon sequestration is negative. Research is ongoing.35
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2.5 Tropical deforestation and emissions mitigation targets
The mainstream consensus is that annual global greenhouse gas
emissions need to be reduced by 17GtCO2ev by 2020 to hold the
increase in global temperature to no more than 2°C. This correlates
to a ceiling of 450 ppm (parts per million of CO2e) in the atmosphere
(See Figure 2 and Figure 3).vi Holding the temperature increase at this
level is the target agreed in the Copenhagen Accord.13 Calculations by
McKinsey and Project Catalyst argue that about 50 per cent (9GtCO2)
of this total reduction in annual emissions have to be obtained from
reducing tropical deforestation and degradation. This projection is
based on the assumption that obtaining equivalent mitigation from
fossil fuel sources is not possible in the time frame (due to current
unavailability of appropriate technologies, such as carbon capture
and storage (CCS) in power generation) (Figures 3–5).19, 38, 39
The implications are staggering. Many of the poorest nations in the world
are expected to deliver half the global emissions reductions required by
2020. To achieve this goal, they must carry out effective forest conservation
and restoration across vast areas of many millions of hectares. Wealthy
countries are helping, through the World Bank, the United Nations, and
bilateral aid, but the undertaking is huge. A few countries (notably Brazil)
may have the forest protection infrastructure in place, but many are
equipped with weak and inadequate capacity. This is particularly true for
tropical Africa, where the collective manpower and budgets of all of the
forest protection agencies across the region would probably be considered
insufficient to manage more than one or two national parks in the US or
the UK. Looked at from this perspective, the early funding provided by
the FCPF (Forest Carbon Partnership Facility) and UN-REDD for REDD
capacity building is a drop in the ocean (see Chapter 2).
v Gigatonnes of ‘carbon dioxide equivalent’ (GtCO2e). This is used to represent the aggregate global
warming potential of all greenhouse gasses for a particular source or timescale. Greenhouse gasses
such as methane and nitrous oxide are far less concentrated in the atmosphere than carbon dioxide,
but their potential to trap heat, and therefore impact global warming is much higher: methane is
estimated to have 25 times the global warming potential of carbon dioxide, and nitrous oxide almost
300 times (over a 100 year timescale).
vi More recent analysis from Project Catalyst estimates that the global recession and lower estimates for
emissions from deforestation and land-use have reduced projected business as usual (BAU) emissions
in the year 2020 by 61 GtCO2e to 58 GtCO2e, narrowing the gap between BAU emissions and climate
safety from 17GtCO2e to 14 GtCO2e.

Why is so much being expected of tropical countries? The answer is that
the reductions that are needed over the next ten years are deemed to
be unobtainable by other means. The technologies required to lower
emissions in the energy and transport sectors will not be deployable at
significant scales for years to come. For example, no full-scale CCS
power station has yet been built or refitted, and large solar or geothermal
power grids are far from implementation. When the construction cycle is
factored in to the equation, significant mitigation contributions from new
power generation are not expected to materialise until the 2020-2050
period. Cost is also a factor: CCS and other technologies are expensive
per tonne of carbon mitigated (see Figure 4).
By contrast, McKinsey argues, reducing emissions from deforestation
and forest degradation can be achieved sooner and more cheaply, with
fewer technological constraints to overcome. Logging and forest clearance
can be halted by political and economic decisions; degraded forests
can be allowed to regenerate; demand for timber can be met from
tree plantations, rather than forests; charcoal production from forests
can be significantly reduced through marketing highly efficient cooking
stoves and alternative fuels, such as briquettes and biogas. The challenges
facing efforts to reduce deforestation are not so much technological as
political and social: building the political will to conserve forest carbon, in the
face of lucrative agricultural expansion, and setting up the institutions
required to effectively finance forest carbon protection, for example.
Political and social problems are not necessarily less challenging than
technical barriers, and it should also be noted that many questions remain
around how interventions such as timber plantations and improved
woodfuel stoves can be most effectively implemented. Nevertheless,
it is arguable that these kinds of problems can be overcome sooner
than the technological constraints preventing large-scale emissions
reductions in the energy and transport sectors. Any hope of beginning
significant mitigation of global emissions therefore begins with reducing
emissions from deforestation and degradation. Failure to do this in
the next decade will lead to higher greenhouse gas concentrations in
the atmosphere by 2020 and make the challenges of climate change
almost impossible to overcome.
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PROPOSALS PUT FORWARD THROUGH THE COPENHAGEN ACCORD GET US
ONLY HALF WAY TO THE 17 GT EMISSIONS REDUCTION REQUIRED

Figure 2: Current proposals put us on a 700–750 ppm pathway and a 4 degree future
Global GHG emissions, GTCO2e per year
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Figure 3: Emissions reductions required versus business-as-usual

TO LIMIT
GLOBALGtCO
WARMING
Global
GHG emissions,
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17global
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Figure
4: McKinsey
gas abatement
cost curve,
REQUIRE ALL COUNTRIES TO ACT ACROSS ALL SECTORS

McKinsey global GHG abatement cost curve, 2020 (up to costs of €60/t, excluding transaction costs, 4% discount rate)
Cost of abatement/tonne
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2.6 Commitments
Scientists, NGOs and tropical forest countries have made significant
progress in raising the profile of reducing deforestation as a climate
change mitigation strategy. A strong commitment to include REDD
in a future international climate change treaty was one of the few
points of clarity to come out of the COP15 meeting in Copenhagen
in December 2009. Some REDD finance has already been provided
by governments and international institutions to support capacity
building and pilot projects in tropical forest countries in preparation
for a future REDD scheme.
2.6.1 The Copenhagen Accord
The December 2009 Copenhagen Accord13 was an important step
toward averting catastrophic global warming. For the first time in
history, 190 countries committed to a financing and implementation
framework that will aim to hold the global temperature increase at no
more than 2°C by 2050. The commitment of $100 billion a year of
new funding for developing countries from 2020 is also a first, and is
roughly equivalent to the entire existing global overseas development
aid (ODA) flows. The Accord is also the first time that both developed
(Annex 1) and developing (non-Annex 1) countries have agreed to
put forward their own quantified emissions reduction targets and
national mitigation plans.
In financial terms, REDD can expect to receive a substantial (but
undefined) amount from the $30 billion of climate mitigation
commitments for the 2010–2012 period announced in the Accord,
and a proportion of the targeted $100 billion a year envisaged by 2020.
These are very large amounts of money relative to the historical annual
spend by governments on tropical forests. For comparison, the world’s
biggest environmental donor (the World Bank’s Global Environment Facility)
has an annual budget of around $700 million, but this covers the whole
range of marine and terrestrial ecosystems, not just tropical forests.38
The Accord has been widely criticised for what it does not include or do:
it is not legally binding; it is based around the 2°C target rather than the
1.5°C demanded by many developing countries, especially vulnerable

small island states; it does not mandate an international body to have
oversight of the transparency of measurement, assessment, reporting and
verification monitoring issues (MARV); it does not specify the sources
and composition of the $100 billion of finance; and it does not commit
countries to mandatory emissions reductions targets. Nevertheless,
the ambitions and commitments embodied in the Accord are higher
than all previous iterations of the UNFCCC (United Nations Framework
Convention for Climate Change) process. If countries live up to their
promises then the Accord may come to be seen as a historic milestone.
From a tropical forests perspective, the Accord is very significant.
Almost two decades after the first attempt to embed forest protection
within international agreements (the failed ‘Forest Principles’ drawn up
at the Earth Summit in Rio in 1992), the Accord unequivocally recognises
‘the crucial role of reducing emissions from deforestation and degradation
and the need to enhance removals of greenhouse gas emission by
forests.’ It also endorses REDD-plus (see Box 1) as the optimal forest
protection and enhancement model to achieve these aims. The Accord
goes on to outline measures to provide the investment that REDD-plus
will require, through multilateral, bilateral, public, private and alternative
sources of finance, with a significant portion of the funding flowing
through a new Copenhagen Green Climate Fund.
2.6.2 Government and multilateral funding for forests
Government and multilateral funding to reduce emissions from
deforestation and degradation (REDD) in tropical forest countries is now
substantial (see Chapter 2). The United Nations, through its UN-REDD
programme, and the World Bank, through its FCPF, are together
committing over $200 million to REDD capacity building and pilot
projects.39, 40 The World Bank Group as a whole spent over $500
million on forest conservation and sustainable management in 2009,41
while other development banks (such as the African Development
Bank) have together committed around $100 million in total. REDD
funding from donor governments is also significant. $4.5 billion was
pledged for REDD (for 2010–2012) during the Copenhagen meeting
by Norway, Japan, the US, Britain, France and Australia.42, 43
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3. Africa’s tropical forests and climate change
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forest carbon in the world. Its forests are being lost at an alarming rate
and, due to a multitude of causes (including agricultural suitability,
poor protection and lack of alternative energy sources), they could be
at greater risk of deforestation than forests in other parts of the tropics.
3.1 Sub-Saharan Africa has the second largest tropical forest area
in the world after Latin America
Sub-Saharan Africa has an estimated half a billion hectares of forest
(see Table 1). These forests are estimated to store 171GtC, 35 per
cent more than Asia and only a quarter less than Latin America. This
translates into potential carbon dioxide emissions of 627GtCO2; for
comparison, global greenhouse gas emissions for the year 2005
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Table 1: Forests and forest carbon data in the three major
tropical forest regions
Region

Total forest
Total forest
Annual
Annual
carbon (GtC) area, 2005 (%)deforestation deforestation
		
(million ha) 2000–2005
(%)
			
(million ha)

Latin America

215

853.9

4.33

0.5%

Africa

171

504.1

3.06

0.6%

Asia

126

283.1

2.85

1.0%

Source: Strassburg, B., A. Creed, and R. Ashton, Policy Briefs 1: Distribution
of Terrestrial Carbon Across Developing Countries.44 Food and Agricultural
Organization (FAO), Global Forest Resources Assessment 2005.12

Africa’s tropical forest carbon is distributed across many countries.
The DRC holds around a third of tropical Africa’s forest carbon44 but
16 other countries are estimated to have forest carbon stocks of more
than 1GtC each (see Chapter 3).
3.2 Africa’s tropical forests are being lost at an alarming rate due
to a multitude of causes
Sub-Saharan Africa lost an estimated thirty million hectares of forest
(equivalent to the size of Finland) in the first decade of the 21st century.45
This is nearly 30 per cent of global tropical forest loss in the period.
Only Latin America lost more over this period, with 4.3 million hectares
being cleared every year. The annual rate of loss is particularly alarming:
0.6 per cent, three times the global average. Emissions from this
forest loss are significant, estimated at up to 900MtCO2 (megatonnes,
or million tonnes, of CO2) a year in 2005 – roughly equal to the
global emissions from shipping and aviation in the same year.22, 29
Deforestation and forest degradation in tropical Africa is the product
of a set of proximate causes (eg, logging, woodfuels and agricultural
expansion) and underlying drivers (infrastructure, migration, commodity
prices).vii The interplay between the various causes and drivers is
explored more fully in Chapter 3 and the subsequent thematic chapters.
The key messages are:
Forestry is often at the front line of deforestation. This is especially
	true in forests with high value timber trees (Central Africa), where
logging causes significant degradation and can open up forests to
new causes of deforestation.
n

vii For one of the most comprehensive and widely cited accounts of the interplay of proximate causes and
underlying drivers of deforestation, see Geist & Lambin, Proximate Causes and Underlying Driving Forces
of Tropical Deforestation.46

Protecting and restoring forest carbon in tropical Africa
Chapter 1: The case for donor action on tropical forests

Agricultural expansion is the greatest cause of deforestation in
	tropical Africa. Some estimates attribute agriculture as a cause
in over 80 per cent of deforestation.
n

Demand for woodfuels has severely affected Africa’s forests.
	Demand for basic energy – in the form of raw fuelwood or charcoal
– accounts for over 80 per cent of all wood that is harvested from
Africa’s forests.
n
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Mining and energy extraction have cleared large areas of forest.
	The ‘forest footprint’ of mining and oil drilling can extend far
beyond the site of extraction itself, because of transport
infrastructure and settlements.
n

Infrastructure development can be a major driver of deforestation.
	New roads, railways and ports lower transport costs and thus
increase the profitable frontier of Africa’s forests.
n
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3.3 Africa’s tropical forests are poorly protected and face
a high risk of conversion
Research from Terrestrial Carbon Group (TCG) concludes that 67 per
cent, or almost 300 million hectares, of Africa’s tropical forest area is
at risk of being cleared in the future. TCG estimates that only 38.3
million hectares, under 8 per cent, of Africa’s tropical forests are
‘effectively protected by law’ (many areas are nominally protected but
effectively unprotected). Forests outside of effectively protected areas
face a high risk of conversion: TCG assessed the agricultural suitability
of forested land across the tropics, as a means of modelling which
forests are likely to undergo agricultural conversion in the future. TCG
concluded that a high proportion of Africa’s forests are suitable for
agriculture: 85 per cent, compared to 70 per cent in South-East Asia,
and 90 per cent in Latin America.12, 47

In addition to protecting vast stores of carbon, reducing deforestation in tropical Africa could help reduce the
negative impacts of climate change, and preserve vital ecosystem services, such as rainfall generation.
Courtesy of Rainforest Foundation UK

3.4 Reducing deforestation in Africa could also bring multiple
benefits in terms of development and economic growth
The case for focusing on Africa is also compelling for other reasons
that are not related to forest carbon and deforestation rates. The
need for philanthropic support is arguably greater in Africa than other
regions because of relatively poor institutional capacity and resources,
and smaller financial flows towards forest protection projects.
Furthermore, the important ecosystem services that standing forests
provide to agriculture, such as rainfall generation, soil conservation
and cooling local temperatures, means that conserving forests could
be absolutely vital in helping tropical African countries adapt to
climate change. This is especially pertinent given predictions on the
negative impact of climate change on crop yields in Africa (which
are already the lowest in the world).48-50
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4. What can philanthropy do for Africa’s tropical forests?
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Tackling African tropical deforestation faces many challenges, but there
are also many opportunities. As in other sectors (for example, health,
education or development), philanthropic funding can catalyse and
lever action on a much larger scale. It can fill gaps in the support and
investment provided by governments, international institutions and the
private sector, often for projects and initiatives that are experimental and
innovative. Philanthropy can also play a role in building the foundations
of global efforts to protect forest carbon, by funding research to fill the
significant gaps that remain in forest carbon data; requiring grant
recipients to evaluate, and make publicly available, the carbon impact
of their projects; and funding in-country governmental and civil society
forestry capacity.
4.1 Overall priorities and opportunities
4.1.1 More philanthropy
More philanthropy is needed to conserve and restore Africa’s tropical
forests. At present there are too few charitable foundations and other
donors and funders with ongoing grant-making programmes for the
region. This constrains activity (too little money available), and is
unhealthy (NGOs are too reliant on one or two annual grants, and
funder commitments to existing grantees can stifle innovation).
4.1.2 Philanthropy’s catalytic role
Philanthropic funders might conclude that because of the billions of
dollars committed to REDD in Copenhagen, their support will not be
needed. This is far from the case. Much of the funding will pass from
governments to governments, and through market channels, and many
NGOs with new ideas and entrepreneurial energy will continue to find
it difficult to access adequate finance, as they do at present.
Philanthropic funders have the freedom to provide start-up capital
for new organisations and projects in ways that intergovernmental
and governmental donors often cannot.

This is particularly true for in-country NGOs across tropical
Africa, where capacity is often severely constrained by lack of
funding. In Angola, for example, there is almost no NGO or civil
society infrastructure devoted to the forest carbon challenge,
despite Angola having the second largest stores of forest
carbon in Africa, behind the DRC.51
Another area where philanthropy can play a catalytic role relates to
the need for a vision of success in the region. A first goal in tropical
Africa could be to restore the millions of hectares of forest that have
been lost over the last thirty years, while at the same time ensuring
that none of the remaining forests are deforested or degraded. A
longer-term objective could be to bring Africa’s tropical forest cover
back to where it was before the colonial era. Philanthropy can help
by encouraging all participants to work more strategically, setting
priorities, targets and objectives.
4.1.3 The need for better evidence on effectiveness
The ProForest report (see Annex 1) exposes the paucity of the
current evidence base on which key decisions on Africa’s tropical
forests are based. Unless the evidence is improved, poorly
substantiated theories will continue to drive activity, and this could
have disastrous consequences. Philanthropic funders can play an
absolutely key role here, by insisting that grantees monitor and
evaluate their forest carbon impacts, and by funding secondary
research that compares the results of different practices
(for example, different approaches to restoration).
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4.1.4 Small-scale and bottom-up approaches need to be
integrated within large-scale thinking
The last two decades have seen a shift toward bottom-up approaches
to managing forests in the tropics, based on granting ownership or
management rights to people living around those forests. Interventions
like community forestry are strongly supported, both within development
agencies (especially the Scandinavian and UK bilateral funders) and
the rights-based NGO community. But community-based approaches
have their weaknesses: they can be very difficult to scale up, and can
often involve trade-offs between improving livelihoods and conserving
carbon. They can also bring with them very high transaction and
management costs, and lack of economies of scale.
Forest carbon conservation and restoration in tropical Africa must
take place at very large scales if the necessary emissions reductions
from deforestation and degradation are to be achieved. The implication
is that national and regional initiatives are integral to the overall effort:
relying solely on small community-based projects will be a recipe for
failure. Donors and funders can help to resolve these difficulties by
providing support on pragmatic rather than ideological lines. There
is no inherent virtue in top-down or bottom-up: both are needed,
and are not mutually exclusive.
4.1.5 Forest carbon and development goals
One of the great ironies of the history of tropical forest protection is
that when ‘offsets’ were first proposed (in the early 1990s), one of
the attractions was their presumed ability to deliver ‘win-wins’ –
improvements in livelihoods and jobs (co-benefits) as well as protection
and enhancement of carbon and ecosystem values. Subsequent
disenchantment with forest offsets was due in part to growing
recognition that delivering win-wins was in fact challenging.
At the heart of the problem of co-benefits lies the reality that different
participants have different goals. Many international institutions,
governments and NGOs have development remits alongside their

forest protection responsibilities. But core development priorities
– alleviation of poverty, the protection of the rights and livelihoods of
forest peoples, and the drive to improve economic prosperity – can
lead to tensions with forest carbon objectives: it is dangerous to
assume that both sets of priorities will be mutually supportive. From
a donor perspective, the key is to understand which co-benefits are
being sought alongside carbon, and to scrutinise the evidence (and
any trade-offs) on dual gains.
4.1.6 Tropical Africa and the global REDD deal
REDD is an evolving concept: exactly how it will operate and who
will be rewarded for reducing deforestation (and for which activities)
is still being negotiated between world governments, NGOs and
international institutions. Small changes to the wording of policies or
treaties relating to REDD may set precedents for how forest carbon
conservation and restoration will be approached for years to come,
and have huge consequences for the world’s tropical forests. For
example, the failure to exclude monoculture plantations from the
definition of ‘forest’ could mean that replacing degraded forest with
palm oil plantations is counted as a conservation success.
Philanthropists can help ensure that the final shape of REDD puts an
emphasis on the conservation and restoration of natural forests, by
funding negotiating parties (whether NGOs, governments or
businesses) that are working within the UNFCCC process to secure
the best possible framing of allowable and non-allowable activities.
4.1.7 Practical action is being neglected because of the
focus on policy
The UNFCCC process has been vital as the centre of attention
on the development of the REDD framework. But an unintended
consequence is that actual forest conservation and restoration is
being neglected. Many REDD schemes are on hold while efforts
continue to be made to reach a global climate agreement.
Philanthropy can help by providing seed funding and other
support to catalyse immediate practical action.
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4.2 Thematic priorities and opportunities
The recommendations below show that there are many effective
interventions that donors and funders can support immediately,
all of which are ingredients in overall forest conservation and
restoration success.
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4.2.1 Forestry
Converting logging concessions to forest conservation and
restoration areas. Over 120 million hectares of forest across six
Central and West African countries could potentially be zoned to
allow logging in the future. This is about the size of France, Germany
and the UK combined. The rise of REDD means that protecting
these forests could potentially become competitive with logging
them, in terms of the revenue generated for governments.
Supporting timber plantations for domestic markets. Plantations
dedicated to meeting the vast domestic demands in tropical Africa
for timber and woodfuels could help ease pressure on forests and
free forests for carbon conservation. Our preliminary calculations,
using Tanzania and Uganda as case studies, suggest that meeting
national timber demand with plantations would require only 5–20
per cent of the area of forest needed to meet demand.
Conserving forests delivers a better outcome for forest carbon than
‘sustainable use’ options. Where logging is being practised, Sustainable
Forest Management (SFM) practices could reduce carbon emissions,
compared to conventional logging. However, compared to conserving
an intact forest, these practices still result in significant loss of forest
carbon, estimated at up to 40 per cent in some studies. Donors and
funders should not lose sight of this baseline when making funding
decisions around forest carbon protection. If the opportunity exists
to fully protect a natural forest, then it should be protected.

4.2.2 Agriculture
Ensuring agricultural development in tropical Africa is sustainable.
Agricultural development in Africa has shot to the top of the
development agenda after many years of neglect. Philanthropic
dollars can help ensure that tropical African countries do not
replicate the experience of widespread, commercially driven
deforestation seen in some other tropical forest regions.
Scaling up agricultural systems that sequester more carbon.
Farming systems using agroforestry, biochar or conservation
agriculture could increase carbon storage in agricultural lands and
play an important role in mitigating climate change, while improving
food security – if scaled up to reach millions of farmers.
4.2.3 Woodfuels
Promoting efficient cooking stoves. Low-cost stoves that can halve
fuel consumption are being promoted by NGOs, development agencies
and small businesses in many countries. Taking improved stoves
to scale could significantly reduce the total woodfuel harvest: our
preliminary calculations suggest that distributing improved stoves to
Kenya’s 6 million rural households could potentially reduce fuelwood
consumption by 50 per cent, saving up to 8.4 million tonnes of carbon
a year. Commercialised supply chains have reached millions of
households in some countries. Donors should be open to supporting
businesses, not just NGOs, to expand their stove operations.
Establishing woodfuel plantations. Woodfuel plantations, especially
charcoal plantations near towns and cities, could help reduce
deforestation and degradation by diverting woodfuel production away
from forests. Producing woodfuels from plantations could drastically
reduce the amount of land required to meet demand for energy, and
relieve the pressure of woodfuel harvesting on forests. Our preliminary
calculations suggest that all of Kinshasa’s annual charcoal demand
could be met from plantations covering only 200,000 hectares –
about 12 per cent of the area of natural forest that would be required
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to grow this volume of wood every year. Donors with strong business
expertise and the stamina to contemplate multi-year involvement
could make a significant difference.
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Promoting alternatives to woodfuels. While many millions of people
across tropical Africa are likely to remain reliant on woodfuels for the
foreseeable future, alternative energy sources are viable in many cases:
biomass briquettes, biogas, solar cookers and liquid petroleum gas
are all examples. Alternatives need to be price competitive, convenient,
safe, and readily available if consumers are going to voluntarily switch
en masse from woodfuels. Poor consumer awareness is a barrier
for many alternatives. Donors could help by supporting NGOs and
businesses manufacturing and distributing alternative energy
technologies, as well as funding public education programmes.
4.2.4 Mining and energy extraction
Fostering a concept of reduced impact mining. The mining industry
appears to be responding very slowly to REDD and protecting forest
carbon, despite the impact of the industry on forests. ‘Sustainable
mining’ as it currently exists looks primarily at social issues and
non-forest environmental issues such as water pollution. Donors
and funders could help to develop and promote mining practices
that inflict less damage to forests, such as roadless extraction and
reforesting depleted sites.
Improving extractive industries regulation. Philanthropy could also
help by funding organisations that are trying to improve regulation in
the sector. For example, requiring mining companies to reforest areas
of land as compensation for deforestation on their sites could produce
significant mitigation. Another positive intervention would be to include
forest carbon assessments within environmental impact assessments
(EIAs). Pursuing these reforms through existing regulatory initiatives
such as the Extractive Industries Transparency Initiative (EITI) might
be an option.

4.2.5 Conservation and restoration
Supporting conservation and restoration in existing protected
areas. Many existing protected areas in tropical Africa are severely
under-resourced. As a result, protection is often inadequate, resulting
in ongoing logging and woodfuels removals. In the short term, they
are unlikely to obtain significant additional finance from governments.
Philanthropic support can act as critical ‘bridging finance’ until more
permanent funding mechanisms can be devised.
Funding new large-scale forest conservation and restoration areas.
There is an absolutely critical need for new forest conservation and
restoration projects in tropical Africa that start now and do not wait
for a global deal to be finalised. These should potentially be able
to draw on a combination of philanthropic and voluntary market
finance, and may also be able to attract support from international
institutions and governments. Donors and funders could prioritise
the millions of hectares of dormant and already logged forestry
concessions that can be found across tropical Africa, which afford
huge opportunity to conserve existing forests and restore those
that have become degraded.
Supporting capacity building in tropical African forest protection.
Many African countries have woefully underfunded forest protection
agencies and civil society organisations. They do not have the
resources to protect their forests properly. The World Bank and UN
agencies are supporting capacity building in a number of African
countries, but this is relatively modest and will, in many cases,
not reach the full range of organisations that have parts to play.
Donors and funders can make a big contribution by filling this gap,
especially on NGO capacity building.
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Chapter summary
The rise of REDD (reducing emissions from deforestation and
degradation) represents a historic opportunity to protect the world’s
tropical forests. It follows decades of stalled negotiations and weak
agreements that have failed to catalyse concerted and meaningful
action to stem tropical deforestation and degradation. However,
despite the broad consensus that REDD is crucial to combating
climate change, there is still much disagreement about how to actually
achieve this.
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This chapter provides a broad overview of tropical forest carbon
and REDD. It examines the history of the REDD idea, the current
state of REDD and the attendant challenges and controversies, as
well as the roles and perspectives of the key international institutions,
governments, the business sector, and NGOs. This is intended to
provide a background to the analysis of how philanthropy can
help protect Africa’s tropical forests.
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What is REDD? Why has a response to the plight of tropical forests
become so dominated by acronyms and technical language, and why
is there so little clarity on which activities and interventions will qualify
to receive REDD funds?
REDD is essentially a term describing the need for a response to a
problem: ‘Reduced Emissions from Deforestation, forest Degradation,
conservation, sustainable management of forests, and enhancement
of forest carbon stocks in developing countries.’i
The words give no hint of the actions that are proposed. Yet these are
well known, if rarely stated. Conservation means the full protection of
natural forests – no logging. Sustainable management of forests is the
intervention favoured by the forestry community. Enhancement of
forest carbon stocks has two meanings, of which the creation of
plantations (especially for eucalyptus, acacia and pine) is dominant.
The second meaning – restoration of degraded forests – barely features
in the thinking of most REDD experts, yet has the potential to make a
very significant contribution.
The implications are startling. An intervention that has significantly
contributed to forest degradation (selective logging) is inside the REDD
tent, as is another (plantations) that can also have negative impacts, as
we explore in the Forestry, Woodfuels and Conservation chapters.
This leaves two entirely positive interventions: forest conservation
and forest restoration.
The tensions between the positives and negatives are at the heart
of the complexity of REDD, reflecting the long history of utilisation
and exploitation of forest resources, and the relatively recent rise of
conservation and restoration concepts.
i This is the definition of ‘REDD-plus’. See Box 1, Chapter 1 for further background.

The other driver of REDD complexity is more practical, and relates
to the difficulty of designing a rulebook that will enable genuine
emissions reductions to be achieved. Experts, governments,
international institutions, carbon businesses and NGOs working
on REDD design are still refining the safeguards that are needed to
make REDD projects watertight, including the development of robust
methodologies and rules on:
n

additionality (forests are protected that would otherwise be lost);

leakage (deforestation and degradation is not simply displaced
	to another forest);
n

n

permanence (forest protection is ongoing); and

baselines (agreeing the historical, present or future basis on which
	REDD rewards and penalties are calculated).
n

In addition to these conceptual design issues, the practicalities of
ensuring adequacy of the key monitoring, reporting and verification
tools (MRV) are also proving challenging. REDD ‘enabling conditions’
are somewhat different but no less daunting. Some aspects are a
function of scale and related resourcing needs. Should REDD finance
be made available at a country or a ‘sub-national’ (project or region)
level? What are the policy frameworks and capabilities that need to
be in place for a country to qualify for REDD? Other aspects relate to
wider governance concerns. Should the land rights of forest peoples
be institutionalised within REDD, through a mandated ‘free, prior
and informed consent’ (FPIC) principle?
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Some see these difficulties as too inherently complex for REDD
ever to go operational. Many commentators fear a repeat of the
1992 Earth Summit debacle, when agreeing the ‘Forest Principles’
was seen as one of the key objectives, alongside the Conventions
on biodiversity and climate change. The outcome was a weak and
confused document that did not lead to concerted international
action on deforestation (which accelerated in the next decade).
As then, so now: REDD design and enabling conditions will
not be resolved, leading to continued paralysis and inaction.
Such an outcome is not predestined. It is also mistaken to focus solely
on the difficulties. REDD has, by any measure, been a remarkable
achievement to date. A dedicated group of experts and organisations
has taken an idea to the point where a working model is on the horizon –
all in a mere five years. As in other areas of the climate challenge,
setbacks and reversals must not be allowed to derail progress. REDD
participants (and their supporting donors and funders) need patience,
commitment and stamina to see the job through.
Two key themes emerge. First, debate and division have long
marked the story of forest protection. In this context, REDD offers
great hope and opportunity for tropical forest conservation and
restoration. Such an opportunity has not arisen before, and must be
exploited to the full. Second, REDD is relatively new and its status
and progress is embryonic and precarious. At all levels of society
– international institutions, governments, businesses, NGOs and
other civil society groups, philanthropy – organisations have barely
started to tackle the challenge of protecting tropical forest carbon.
Very few so far have REDD as a primary focus and this must
change if REDD is to succeed.
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Forest protection has been on the international agendaii since the
1992 UN Conference on Environment and Development (UNCED)
in Rio – often referred to as the ‘Earth Summit’. UNCED saw the birth
of three initiatives that could have led to effective forest protection: the
Convention on Biological Diversity (CBD), the United Nations Framework
Convention on Climate Change (UNFCCC), and the Forest Principles.
Despite strong early commitments and intent, and ongoing work within
the UN through the Intergovernmental Forum on Forests (IFF) and its
successor body, the UN Forum on Forests (UNFF), tropical forests
have continued to decline, with official estimates indicating that 300
million hectares have been lost since 1980, or about one third of the
size of the continental United States.2, 3
The lowest point in forest conservation history was the July 2001
decision at a UNFCCC meeting to exclude avoided deforestation from
the provisions of the Kyoto Protocol, after five years of wrangling.4 Many
reasons for the collective failure to protect and enhance tropical forests
have been given, including: difficulties with definitions and measurement
of forests; tensions between conservation and development goals;iii
and the cost of financial support that developing countries in tropical
regions would have needed to receive from developed nations. The
most frequently cited cause of failure is that agreement could not be
reached over the advisability of allowing emissions reductions from
avoided deforestation as a credit category within carbon markets.
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The decision to exclude avoided deforestation from Kyoto was
welcomed by WWF: ‘Avoided deforestation – which would have
provided a particularly destructive loophole – has been excluded from
the [Kyoto Protocol].’5 Behind this statement lay a fundamental concern
that developed countries would exploit an avoided deforestation
provision as a means to evade painful but necessary action to make
significant cuts in their own fossil fuel emissions. Forest credits could
become a form of ‘hot air’, with any gains negated by continuing
‘business as usual’ in the core industrial sectors, such as power
generation and transportation. This concern is still at the heart of
much of the opposition to forest credits, in combination with the
related argument that the large volume of credits would swamp
the carbon markets, thus destroying the price.6
The Nature Conservancy (TNC) had a different response: ‘Today’s
agreement represents the worst possible outcome for those interested
in international biodiversity conservation. It excludes projects that reduce
emissions from tropical deforestation, the source of over 20 percent of
annual emissions.’5iv By 2008, WWF, alarmed by evidence of accelerating
tropical deforestation, had shifted its position significantly, confirming
in testimony to a US Senate hearing that it supported initiatives
to include tropical forest emissions credits within US legislation.8
However, WWF did not join with TNC, other NGOs and a range of
large US companies to support the 2009 Unity Agreement: Consensus
Principles on International Forests for U.S. Climate Legislation9 that
aimed to mobilise broad backing for the Waxman-Markey Bill.

ii For a brief overview of international environmental policy and institutions, see Appendix II
of Green Philanthropy.1
iii For example, the Forest Principles (which were adopted by 178 governments) confirm ‘the sovereign and inalienable right [of States] to utilize, manage and develop their forests in accordance with
their development needs and level of socio-economic development’; and also proclaim that ‘forest
resources and forest needs should be sustainably managed to meet the social, economic, ecological,
cultural and spiritual needs of present and future generations.’ The tensions are evident throughout
the document.

iv There are few publicly available documents on the evolution and political history of REDD.
In addition to the Tropical Forest Group’s brief account, see also Environmentalists split over Kyoto
and Amazonian deforestation.7
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These snapshots from a complex and tortuous period in climate
change policy are necessarily selective and are not intended to be
definitive. Many other organisations played key parts, in addition
to WWF and TNC. The points of view rehearsed above are included
because they help demonstrate why it has proven so difficult to
arrive at a global deal on tropical forests, and why so much is still
unresolved and untested. The arguments over market approaches
and moral hazards have not gone away, and will continue to
reverberate in 2010 and beyond.

as homes to forest peoples, and to biodiversity (but not necessarily
both in the same place); exploitable economic resources, and
untouchable ecosystems; finite, but also completely renewable; the
property of the human communities that live in them, and part of
the global commons that should be outside individual or community
tenure; sources of timber for the use of mankind, and vital carbon
sinks that must not be removed; generators of rainfall and stores of
freshwater, yet legally destroyed in order to make way for cropland,
roads, hydroelectric dams, railways and urban settlements.

At the same time, it would be over-simplistic to attribute the exclusion
of tropical forests from Kyoto solely to disagreements over carbon markets.
Tensions over conservation versus utilisation, the lack of scrutiny and
consensus on how to achieve forest protection in practical terms and
the tendency to treat forests as a series of technical and financial
challenges also played a part. It is also important to recognise that, in
political terms, deforestation and degradation were seen as marginal
by comparison with other social challenges, such as poverty alleviation
and HIV/Aids.

After 2001, in a political landscape dominated by the 9/11 attacks
on the US, the abandonment of Kyoto by the Bush administration
and vehement pushback from climate sceptics, tropical deforestation
virtually disappeared from view. Then, as the UN began to look at
options for extending or reformulating climate change action after the
2012 expiration of the first commitment phase of the Kyoto Protocol,
a new initiative emerged – from the rainforest nations themselves.

This can be seen in the configuration of UN institutions, where forest
protection is a part of the responsibility of many agencies, but is not
owned by any. At the time of the Earth Summit, climate change science
was much less advanced than it is today. Biodiversity science, however,
was probably more developed. As a consequence, forests could
legitimately have been placed within the remit of the CBD rather than
the UNFCCC. In practice, forests fell between the two new UN
institutions. This was then compounded by the exclusion of avoided
deforestation from the Kyoto Protocol and the failure of the CBD itself
to achieve the objective of halting the decline in global biodiversity,
and the inadequate prescriptions for environmental sustainability
contained within the 2001 Millennium Development Goals.
The parcelling up of forest responsibilities between many UN
institutions mirrors collective ambivalence and disagreement over
the value, importance and purpose of forests. Forests are proclaimed

At the UNFCCC meeting in Montreal in November/December 2005,
the governments of Costa Rica and Papua New Guinea, on behalf of
the newly formed Coalition for Rainforest Nations (CfRN)10 tabled
a proposal for Reducing Emissions from Deforestation in Developing
Countries.11 Quickly christened ‘REDD’, this unequivocally called for
the admission of tropical forest emissions within the UNFCCC, as
the only means by which developing nations can make a financially
sustainable contribution to winning the climate battle:
‘Over the course of the next few decades, emissions are projected
to grow dramatically from what are currently classified as developing
nations. As developing nations, we are prepared to stand accountable
for our contributions toward global climate stability, provided international
frameworks are appropriately modified, namely through fair and equitable
access to carbon emissions markets. Lasting climatic stability will depend
upon the equitable expansion of the market systems initiated following
the Kyoto Protocol that actively facilitate and integrate developing
nation participation.’
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The CfRN proposal had a galvanic effect. New bodies were created
within the UNFCCC to prepare a REDD framework and outline a
rulebook for the Bali meeting in 2007.v
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2.1 The Bali Action Plan
The December 2007 Bali Action Plan12 – a roadmap for achieving
a post-2012 climate agreement at COP15 in Copenhagen at the end
of 2009 – was hailed worldwide as a historic step forward. In his
address to the meeting when agreement for the Action Plan was
far from assured, Al Gore spoke for many:
‘Not too long from now, when our children assess what you did here
in Bali, what we and our generation did here in this world, as they
look backward at 2007, they will ask one of two questions.
They’ll look back, and either they will ask “What were you thinking?
Didn’t you hear the IPCC four times unanimously warning the world
to act? Didn’t you see the glaciers melting? Didn’t you see the deserts
growing, and the droughts deepening, and the crops drying up?
Didn’t you pay attention to what was going on? Didn’t you care?
What were you thinking?”
Or they’ll ask a second question, one that I’d much prefer them to
ask. I want them to look back on this time, and ask: “How did you
find the moral courage to successfully address a crisis that so many
said was impossible? How were you able to start the process that
unleashed the moral imagination of humankind to see ourselves as a
single, global civilisation?” And when they ask that question, I want
you to tell them that you saw it as a privilege to be alive at a moment
when a relatively small group of people could control the destiny of
all generations to come.

v The documentation coming out of the work of the principal bodies (SBSTA and AWG-LCA)
is voluminous. See http://unfccc.int/documentation/documents/document_lists/items/2960.php
for access to the full library.

Instead of shaking our heads at the difficulty of this task, and saying
“Woe is us, this is impossible, how can we do this?” We ought to feel
a sense of joy that we have work that is worth doing that is so important
to the future of all humankind. We ought to feel a sense of exhilaration
that we are the people alive at a moment in history when we can
make all the difference.’13
Within the Bali roadmap, the framework for addressing REDD was
the first of its kind in the history of environmental policy-making.
Building on the CfRN proposal and the work of REDD experts over
the previous two years, the plan aimed to deliver ‘policy approaches
and positive incentives on issues relating to reducing emissions from
deforestation and forest degradation in developing countries; and
the role of conservation, sustainable management of forests and
enhancement of forest carbon stocks in developing countries.’
This laid the basis for the formal development of the REDD concept
within the UNFCCC process.
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3.1 Finance and funding mechanisms
The CfRN proposal envisaged that REDD funding would come entirely
from carbon markets. A market-based model remains the favoured
approach for many governments, businesses, and civil society
organisations. But since Bali, a number of other proposals have been
advanced which advocate a ‘mixed economy’ of funding, in which
public funding mechanisms (multilateral, bilateral and national funds)
could provide capital resources alongside market mechanisms
(carbon markets). Norway (which has committed significant REDD
funds, see below) supports the mixed economy approach.14
In the domestic context, the US focused during 2009 on a market
approach, through The American Clean Energy and Security Act of
2009 (ACES, also known as ‘Waxman-Markey’)15 which passed the
House of Representatives in June 2009. Since then, progress toward
US climate legislation has stalled, with no Senate Bill emerging, as
of August 2010. The European Union has consistently opposed the
inclusion of forestry credits in emissions trading in the short term,
based on concerns about the impact of REDD credits on the price of
carbon in the European Union Emissions Trading Scheme (EU-ETS).
However, positions differ within EU member states, and a shift in the
EU position should not be ruled out. France, Spain, the Netherlands
and Belgium have actively supported inclusion of forestry credits, with
Denmark, Hungary, Finland and Austria opposing.16 Brazil supports a
fund rather than a market mechanism approach, such as the Amazon
Fund it created in 2008, to which Norway has committed $1 billion.17
These are by no means the only proposals on the table. The Little
REDD+ Book (second edition, 2009)18 provides summaries of all 32
submissions to the UNFCCC (19 from governmental bodies, 13 from
NGOs). Many cover wider issues, such as monitoring and verification
challenges, as well as financing strategies.

Within financing, most concerns have coalesced around four challenges:
n the scale of finance required, and the political will to make 		
	adequate commitments;
n arguments for and against the effectiveness and efficiency of 		
	public (fund) versus private (market) mechanisms;
n concerns that the G20 nations – already industrialised countries
	plus rapidly industrialising ones – will manipulate REDD financing
so as to evade or dilute their own fossil fuel mitigation efforts and
responsibilities; and
n disagreements over how REDD finance will be distributed within
	forest countries – for example, given to national governments or
given to communities around project sites.
3.2 Allowable REDD activities
The core goals of REDD are clear: avoided deforestation is designed
to prevent the logging or conversion of existing intact forests; reducing
degradation is a response to widespread partial conversion to agriculture,
selective logging and wood removal for fuel and timber. In practice,
these concepts are elusive and hard to define. Looking beyond REDDplus, we are likely to see initiatives that seek to broaden the concept still
further. Some argue for the inclusion of non-environmental co-benefits,
including the alleviation of rural poverty and improving governance
and land tenure. REDD payments could also be extended to include
adaptation activities, such as the diversification of agriculture-based
livelihoods as a response to freshwater constraints.19
REDD may also eventually morph into a holistic approach for all forms of
terrestrial carbon, as found in farmlands, peatlands, wetlands, grasslands
and soils. Debates on these options are framed under the LULUCF (Land
Use, Land-Use Change and Forestry) and AFOLU (Agriculture, Forestry
and Other Land Use) headings used by the UNFCCC. This in turn
may bring a new focus on the much wider issue of land use, which puts
agriculture and population at the centre of the climate change debate. In
any given area of land, what is the optimal activity? How can we balance
the need for carbon conservation with the imperative to produce
adequate food supplies? How can human populations continue to soar
in many parts of the world without detriment to carbon preservation?
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4.1 Governmental responses and initiatives on REDD
National governments have responded to the call in the Bali Action Plan
for REDD proposals and initiatives in diverse ways. Some countries,
like Brazil, have concentrated on developing ideas for fund-based
solutions. Others, like the US, have focused on creating a framework
for the use of forest credits within a new carbon market. Many other
governments (including the UK) have not committed themselves
to a specific way forward.
4.1.1 US government
When CfRN tabled the original REDD proposal in December 2005,
the framing and implementation of US policy on tropical forests was
largely being promulgated outside of the aegis of the UNFCCC. The
principal programs were driven by the 1998 Tropical Forest Conservation
Act (TFCA), and to some extent by the earlier 1991 Enterprise for the
Americas Initiative (EAI).20, 21 Run by three US departments and agencies
(State, Treasury, and USAID), TFCA ‘aims to help save the world’s tropical
forests by forgiving some of the official debt owed to the United States
by the nations that have tropical forests.’ As of July 2009, 15 agreements
have been reached, including deals with Indonesia, Guatemala, Paraguay
and the Philippines, generating $218 million for forest protection.
In Africa, USAID initiated the Central Africa Regional Program for the
Environment (CARPE) program in 1995, with a focus on ‘identifying
and establishing the conditions and practices required to reduce
deforestation and loss of biological diversity in Central Africa.’22 Other
notable forest-related actions include amendment of the Lacey Act
in 2008 to prevent importation of illegal timber and wildlife, and
USAID-funded SFM programs in a range of tropical countries.23
As these initiatives pre-date the arrival of REDD, the goals aim for
protection of standing forests and biodiversity, rather than a focus

on carbon. As signalled during the election campaign, the Obama
administration has attempted to shift US climate policy, in part
through participation in the UNFCCC process, and through
domestic climate legislation.
What is the Obama administration’s position on REDD? The failure
to enact climate legislation in the Senate during 2010 should not
obscure the efforts to reframe US climate policy that have occurred.
Many commentators believe that efforts to secure legislation will
resurface, perhaps during 2011. The summary below signposts the
nature of mitigation provisions that may eventually become binding.
A useful starting point is the October 2009 report by the Commission
on Climate and Tropical Forests. Protecting the Forests24 calls on the US
to lead a global partnership to halve greenhouse gas emissions from
tropical deforestation by 2020 and reach zero net emissions from
deforestation by 2030 – an ambitious goal. It recommends US public
funding of $1 billion for tropical forests prior to 2012 and mobilisation
of $9 billion annually by 2020 from the private sector. It argues that
funding at this level could help reduce the climate costs faced by US
companies by up to 50 per cent, saving up to $50 billion by 2020
compared to domestic action alone. Furthermore, public sector
investments should increase gradually to $5 billion annually by
2020 to unlock these cost savings and reduce deforestation
in nations that cannot attract private capital.
Other recommendations include: the allocation of 5 per cent of the
value of tradable emission allowances in a cap-and-trade program to
new international forest conservation programs; the pool of emission
allowances set aside to help control the cost of a new cap-and-trade
program (the ‘strategic reserve’) should be large enough to manage the
risk that the supply of forest carbon ‘offsets’ may prove insufficient to
stabilise prices and avoid price spikes; a lead office or agency should
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be designated to oversee tropical forest conservation programmes; the
US should explore and consider establishing a financial intermediary
to aggregate forest carbon offset demand and supply.

Directive.vi Unlike the US, the UK is not able to act unilaterally on the
issuance of forest carbon credits, because it is bound by the EU ETS
scheme, which currently excludes forestry as an allowable category.

Tabled US climate legislation15, 25 has followed some of these
recommendations. Perhaps the most striking aspect is the sanctioning
of a mixed economy of public/private funding. While the ‘strategic reserve’
(proposed in some iterations of the draft legislation) is seen as obtaining
funds via the set-aside of 5 per cent of allowance revenues, some options
have called for the application of those funds to a wide range of ‘REDD
Readiness’ activities, including:26 national and sub-national deforestation
reduction activities; programmes to tackle measurement, monitoring
and verification capabilities; development of governance structures;
efforts to combat illegal logging; development of incentives for policy
reforms; and enforcement of requirements to achieve reduced
deforestation and forest conservation. These draft proposals mirror
the evolution of REDD since 2005, and the growing recognition that
saving tropical forests calls for investment in the intergovernmental
and national government REDD infrastructure, as well as catalysing
action by businesses via the carbon markets.

In the absence of any overarching REDD strategy, UK government
perspectives must be gleaned from a range of reports, some of which
have been produced by advisers, such as Lord Stern and Johan
Eliasch. These and other reports are reviewed below.

The other salient implication is that of scale. The Terrestrial Carbon
Group calculated in 2009 that US climate change legislation at the time
called for up to 1.72GtCO2e of international mitigation per annum in
2020. Assuming all is from forestry, US demand alone would provide
incentives to avoid 25 per cent of tropical deforestation.27
4.1.2 UK government
The absence of any provisions for tropical forests in UK climate
policy is striking. The first report to Parliament of the Committee on
Climate Change made no mention of tropical forests (or land carbon
in any form, including the UK’s own forests).28 This may in part be a
function of the relationship between the UK and the European Union
on environmental policy issues. Many aspects of UK environmental
policy are derived from EU legislation, such as the 1992 Habitats

4.1.2.1 The Stern Review on the Economics of Climate Change
Stern29 placed deforestation firmly in the centre of the climate challenge,
and the Review is generally considered to have significantly raised
the profile of the need for tropical forest protection both within the
UK and globally. On costs, the Review concludes that ‘the opportunity
cost of forest protection in 8 countries responsible for 70 per cent
of emissions from land use could be around $5 billion per annum
initially, although over time marginal costs would rise.’ It argues that
carbon markets could play an important role in providing ‘incentives
in the long term. But there are short-term risks of destabilising
the crucial process of strengthening existing carbon markets if
deforestation is integrated without agreements that strongly
increase demand for emissions reductions.’
4.1.2.2 The Eliasch Review
In 2008, Johan Eliasch, Gordon Brown’s special representative
on deforestation, led a review30 to look at the finance needed for
reducing emissions from global deforestation, and what mechanisms
could be used to reduce emissions effectively. The Review concluded
that the cost could rise to $1 trillion a year by 2100 if we continue
on a BAU (business as usual) pathway, but that if global carbon
markets are opened to forest credits during the next decade, the
finance requirement could be much lower, at $17–33 billion a year.
vi See Appendices III and IV in Green Philanthropy.1

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

However, the Review argues that carbon trading cannot provide a
complete financing solution, and by 2020 public financing of around
$11–18 billion a year will be required to close the gap.
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Despite this caveat, the Review comes out much more strongly in
favour of a major role for carbon markets than the Stern Review: ‘a
global step change is needed in the way land is used and commodities
are produced... a central element in making this shift work will be the
inclusion of the forest sector in global carbon markets. In doing so, the
costs of reducing global carbon emissions will be reduced substantially,
and lower costs will mean that a more ambitious overall emissions
target will be possible.’
The Review maintains that ‘if properly designed, inclusion of the
forest sector in the EU ETS should have little or no impact on the
EU carbon market price.’ It goes on to suggest that additional funding
from non-market sources (ie, government and philanthropy) will
be needed in the short to medium term, calculating that capacity
building in 40 forest nations could cost up to $4 billion over
the next five years.

8

4.1.2.3 The Road to Copenhagen
In June 2009, the UK government published The Road to Copenhagen:
The UK Government’s case for an ambitious international agreement
on climate change,31 laying out its overall position. REDD features
prominently within the document and there is support for REDD-plus:
‘we agree that developing country deforestation should include not just
reduced emissions from avoided deforestation but also degradation,
sustainable forest management and conservation (known as REDD-plus).
We also need to be sure that reduced deforestation in one area does
not just displace it elsewhere, and that avoided deforestation is permanent.’

46

The report stated UK government goals for REDD at Copenhagen.
In terms of targets, the position is very similar to that proposed by the
US Commission on Forests: reducing tropical deforestation by at least
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50 per cent by 2020, and halting global forest cover loss by 2030.
The other goals are:
to take account of the concerns of indigenous peoples and local
	communities, and realise biodiversity and other co-benefits;
n

to agree to substantial interim financing arrangements of action
	to reduce deforestation in advance of bringing it into the carbon
market in due course; and
n

to work toward the more comprehensive inclusion of forestry and
	land use in developed countries’ targets so that the sector makes
a real contribution to the 2°C target.
n

4.1.2.4 House of Commons Environmental Audit Committee report
on deforestation
The Environmental Audit Committee (EAC) is an all-party body,
and its reports cannot therefore be seen as an expression of the UK
Government’s position. However, its outputs are closely followed, in
part because they reflect a range of views held by Members of Parliament,
but also because the verbal or written testimony gathered by the
Committee from environmental NGOs and experts provides valuable
insights into the range of perspectives and opinion within UK
environmental policy.
The EAC’s report on deforestation32 reflects the lack of consensus
across UK society on how tropical forest protection and enhancement
should be funded. The series of observations and statements (pages
24–26) on this issue make for painful reading. The Committee
declares ‘A system to pay for sustaining forests is vital. But such a system
could be counterproductive if it allowed developed countries to continue
emitting unsustainable levels of greenhouse gases or if it diverted funds
away from projects that enable developing countries to ‘leap-frog’ carbon
intensive development.’ It goes on to endorse the European Commission’s
exclusion of forest credits from the EU ETS before 2020.
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Yet the report quotes Michael Foster MP, the Department for International
Development (DFID) Minister (‘the market is one way in which we can
lever in the private funding that is necessary’) and Joan Ruddock MP,
the Department for Climate Change (DECC) Minister (‘[public funds
could not] possibly provide the level of sustainable funding that would
be required. The estimates are between £10 billion and £20 billion
a year to have deforestation by 2030. We think those sums are just
beyond the collecting pot and we are going to have to find a market
mechanism to do that.’)
As we noted earlier in this chapter, opposition to the admittance of
forest credits within carbon markets was the principal cause for the
exclusion of avoided deforestation from the Kyoto Protocol. In the
US, there appears to be strong bipartisan support for forest carbon
credits, and this mirrors the strong (but not unanimous) consensus
within the US NGO and business communities. In the UK, opinion
remains much more divided, and this seems to be borne out by
the dissonance within the EAC’s report on the funding question.
4.1.3 European Union and other national government
positions on REDD
The 19 governmental proposals identified in the Little REDD Book18
reveal the wide range of options that are under discussion in the
REDD debate. While the issue of endorsing a fund or market-based
mechanism (or a combination of both) is a dominant theme, there
are many other differences – both of emphasis and substance – that
differentiate proposals. On accounting frameworks, for example,
Norway is by far the most radical, with a commitment to national
and global terrestrial carbon accounting in an eventual context that
would holistically embrace all carbon-related land use (REDD-plus
and AFOLU).27 The Norwegian government is a very substantial
REDD funder, currently allocating $500 million per year through
its International Climate and Forest Initiative.33

COMIFAC (Commission for the Forests of Central Africa)34 holds
a more conservative position, supporting national and project-level
accounting, in a REDD (rather than REDD-plus/AFOLU) context.
On baselines, a similar spread can be observed. Brazil favours an
extrapolated historical baseline, while Indonesia supports a forwardlooking approach, and China has not aligned itself with a particular
perspective. Many of the differences in position reflect national
characteristics and interests. Brazil has a high historical rate of
deforestation, and has much to gain from a REDD deal that
emphasises this aspect.
4.2 Multilateral and bilateral initiatives
When REDD was conceived in 2005, there were already a range of
international institutions and initiatives providing finance and support for
forest-related activities. Some had originated in the post-War years (FAO,
World Bank, IUCN), and many were brought into existence as a result of
the 1992 Earth summit (UNFCCC, CBD, UNCCD). In broad terms, the
focus has been on the traditional business of forestry – the exploitation
of timber and other resources as sources of revenue, employment, and
materials. Although forest conservation and sustainable management
played some part, this was marginal by comparison to forest industry.
REDD is reconfiguring this landscape, as the world moves away from
exploitation to forest protection. Of the 21 organisations listed below
(see Table 1), nine have been created since 2005, all with a sole or
substantial forest carbon conservation component. Some, like Brazil’s
Amazon Fund and Norway’s International Forest and Climate
Initiative are providing finance for a range of projects and initiatives.
Four initiatives are playing leading roles in preparations for REDD: the
World Bank’s Forest Carbon Partnership Facility (FCPF) and Forest
Investment Program (FIP); UN-REDD (the joint initiative from three
major UN agencies – UNEP, UNDP and FAO); and the Congo Basin
Forest Fund (CBFF). Within this group, FCPF has made the most
progress so far, admitting 37 countries into its Readiness programme.
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The United Nations, through its UN-REDD programme, and the
World Bank, through its Forest Carbon Partnership Facility (FCPF),
are together committing over $200 million to capacity building and
pilot projects around REDD.35, 36 The World Bank Group as a whole
spent over $500 million on forest conservation and sustainable
management in 2009,37 while other development banks (such as
the African Development Bank) have together committed around
$100 million in total. REDD funding from donor governments is
also significant: Australia, Britain, France, Japan, Norway and the
United States announced at Copenhagen that they were pledging
$4.5 billion to REDD between 2010 and 2012.
Tropical nations with substantial forests but severely under-resourced
management capabilities are being helped to develop national strategies
to protect their forestlands. In many (if not most) cases, these are the
first ever planning exercises of this kind. Tropical African countries
figure prominently in the FCPF membership: Cameroon, Central
African Republic, Democratic Republic of Congo, Equatorial Guinea,
Ethiopia, Gabon, Ghana, Kenya, Liberia, Madagascar, Mozambique,
Republic of Congo, Tanzania, and Uganda.38 Within World Bank
activity, the aim is for the FIP to complement FCPF by providing
up-front investment.
UN-REDD is in some respects carrying out similar work to FCPF, but in
different countries. It funds projects in participating countries (currently,
African members are Democratic Republic of Congo, Tanzania, and
Zambia) to: improve monitoring of deforestation and emission;
address specific drivers of deforestation; and involve ‘stakeholders’
(eg, communities, businesses) in avoided deforestation projects.36

The CBFF was established with €118 million ($145 million) of
funding from the governments of Norway and the UK. It was set
up to make grants to pilot projects to reduce deforestation in Congo
Basin countries. Projects receiving grants from the CBFF in 2009
included: advocacy for land rights; research quantifying carbon
stocks and emissions; reforestation of degraded areas; and pilot
projects with biochar.39
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Table 1: International funds, institutions and initiatives relevant to tropical forests
Institution/initiative

Founded

Notes

Bilateral funds		

Brazil’s Amazon Fund40

2008
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 aunched by President Lula da Silva, the Amazon Fund aims to raise up to $21 billion. Norway
L
has made a £1 billion ($1.5 billion) commitment subject to reduction in Brazil’s deforestation.41

Environmental Transformation 2007
Fund (ETF) (UK)

UK fund, £800 million ($1.2 billion) pledged over 4 years, to capitalise the World Bank’s
Climate Investment Funds. Includes funding for the Congo Basin Fund and FCPF.

International Climate
Initiative (Germany)

2007

Financed by proceeds from auctioning of allowable emissions permits, expected to initially provide
400 million ($490 million). Includes a focus on biodiversity conservation in large forested areas.

2007

CHAPTER

International Forest and
Climate Initiative (Norway)33

Norway has emerged as a leading supporter of REDD, and has already committed more than
$100 million to FCPF, UN-REDD, FIP, CBFF, Brazil, Tanzania.

2008

CHAPTER

International Forest Carbon
Initiative (IFCI), Australia

AUD$200 million ($170 million) pledged over 5 years. Partnerships announced with Indonesia
and Papua New Guinea.
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Multilateral initiatives		

Africa BioCarbon Initiative
(ABI)42

2008

CHAPTER

5

CHAPTER

6

Coalition for Rainforest
Nations (CfRN)10

Intergovernmental organisation that advocates on behalf of a coalition of 40 tropical forest nations
to establish a funding mechanism (REDD) that would see wealthy nations funding avoided
deforestation projects in tropical forest countries that also promoted development. African members
are Central African Republic, Democratic Republic of Congo, Gabon, and Republic of Congo. CfRN
has been a key player at international negotiations around REDD.
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The ABI was launched at the December 2008 Poznan climate talks by a group of 26 countries
in East and Southern Africa. It advocates for the broader inclusion of non-forest carbon (carbon
in grasslands, wetlands, croplands and pasture) in global climate change mitigation strategies.
The ABI aims to form a global coalition of member states behind this goal called the REDDAFOLU Coalition.43-45

Collaborative Partnership
on Forests (CPF)46

2001

A voluntary arrangement among 14 international organisations and secretariats with substantial
programmes on forests, including the major UN agencies.

Congo Basin Forest Fund
(CBFF)39

2008

The CBFF is initially being financed by a grant of £100 million ($150 million) from the British and
Norwegian governments.
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Continued Table 1: International funds, institutions and initiatives relevant to tropical forests
Institution/initiative

Founded Notes

Multilateral initiatives		
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Congo Basin Forest
Partnership47

2002

The CBFP was launched by the US government to support the Commission for the Forests of
Central Africa (COMIFAC) in meeting the goals laid out in the Yaoundé Declaration to conserve and
sustainably manage the forests of the Congo Basin. Its members include COMIFAC, several
developed countries, UN bodies and development banks, and a dozen NGOs.

Consultative Group on
International Agricultural
Research (CGIAR)

1971

The CGIAR is a group of 15 agricultural research centres posted around the world. It is supported by
donations from countries and the World Bank. The two research centres most relevant to forests are
the Centre for International Forestry Research (CIFOR) and the World Agroforestry Centre (ICRAF).43, 48

Critical Ecosystems
Partnership Fund (CEPF)

2000

Partnership of a range of institutions – Conservation International, the French Development Agency,
the Global Environment Facility, the Government of Japan, the John D. and Catherine T. MacArthur
Foundation, and the World Bank.

Food and Agriculture
Organization (FAO)49

1945

Key agency for the UN’s work around agriculture and forestry. Works with national governments and
other international initiatives in Africa to integrate climate change mitigation and adaptation into
food security and agricultural development plans. Strong supporter of SFM and conservation
agriculture as climate change mitigation strategies.

Global Environment
Facility (GEF)

1991

Funded by donor countries, the GEF is the world’s largest environmental grant-funder. The World
Bank is the trustee.

International Tropical Timber
Organization (ITTO)

1986

Intergovernmental organisation promoting the conservation and sustainable management, use and
trade of tropical forest resources.
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International Union for the
1948
Conservation of Nature (IUCN)

IUCN has a long history of involvement in forest issues, particularly through the WCPA (World
Commission for Protected Areas).

International Union of Forest
1892
Research Organisations (IUFRO)

Science-based forestry network.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

Continued Table 1: International funds, institutions and initiatives relevant to tropical forests
Institution/initiative

Founded Notes

Multilateral initiatives		
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

51

United Nations Collaborative
2008 Collaborative partnership between FAO, UNDP and UNEP. $25 million approved as of May 2009
Programme on Reducing
for six REDD-Readiness programmes (including DRC, Indonesia, PNG, Tanzania).
Emissions from Deforestation
and Degradation in Developing
Countries (UN-REDD)36
World Bank

1944 T
 raditionally, the World Bank’s involvement in forests has been largely confined to supporting
investment in the timber industry. Since the emergence of REDD, it has become heavily involved in
supporting countries to build capacity in monitoring and protecting their forests, not just exploiting
them, through initiatives such as the Forest Investment Program, the BioCarbon Fund, and the
Forest Carbon Partnership Facility.

Sources unless otherwise stated: New Finance for Climate Change and the Environment;50 Climatefundsupdate.org;51 World Bank Programs and Partnerships;52 World Bank Carbon Finance
website;53 UNFCCC.54

These are early days in the history of REDD implementation, and
the focus to date has necessarily been on laying the groundwork.
Future success will depend on a number of factors. Concerted and
sustained commitment from multilateral and bilateral institutions will
be essential. The current positioning of initiatives like FCPF and UNREDD is predicated on substantial REDD finance being released from
2012 onwards: there is little purpose in encouraging tropical countries to develop national REDD plans if finance is not forthcoming
to resource them. The outcomes from the UNFCCC process and US
legislation are therefore critical. If REDD finance becomes available,
are the right institutions in existence, in the right configuration?
Some commentators have argued that, within the UN system, a new
‘Global Environmental Organisation’ may be needed to resolve the
fragmentation of effort across so many agencies.55 In the forests and

land carbon context, FPAN and the Terrestrial Carbon Group have
suggested that there is a case for a Global Land Use Organisation56
(or a ‘Global Terrestrial Carbon Capture & Storage Institute’, similar in
concept to the CCS institute proposed by the Australian government).57
As we have seen above, there are a range of specific challenges that
have captured much of the energy and effort of those involved in the
formulation of REDD during the first four years, most notably the difficulties around additionality, permanence, baselines, and monitoring
and verification. These are major hurdles, which involve fundamental
design issues that have to be resolved for REDD to function. But they
are aspects of the development phase. Looking forward, the challenge
is to move from REDD design to REDD implementation. What should
REDD money be spent on? Which interventions, and where, and at
what scale? With whom should management responsibility reside?
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The early documents produced during the formation of the World
Bank’s FCPF and FIP give some hint of multilateral perspectives
on these issues.58-61 One summary of REDD challenges notes the
well-known causes and drivers of forest destruction and degradation,
such as agriculture, illegal logging, rural poverty, population,
infrastructure, mining and woodfuels. But it goes on to list a
number of factors that are less frequently cited:
n	weak

capacities and insufficient financial resources among
government agencies, the private sector, forest communities,
smallholders and other stakeholders;

n	inadequate

investment in afforestation, reforestation and
restoration (quoting a figure of 800 million hectares of degraded
forest ecosystems in developing countries); and
investment in Protected Area Management: ‘The
world’s over 600m hectares of protected areas are key...many...
are under increasing pressure from development and illegal
activities... Many governments do not have the resources and
capacities to effectively administer and protect these areas.’62

n	inadequate

4.3 REDD and the for-profit worldvii
In lieu of a global compliance market, a range of developers and NGOs
has been active in the voluntary market. Unlike the Clean Development
Mechanism (CDM), offset projects in the voluntary carbon markets
are not limited to planting and forest establishment, but can include
avoided deforestation, avoided degradation and forest management
activities as well. The share of terrestrial projects in 2008 has been
estimated at 7 per cent, making voluntary markets much more
significant for these projects than the CDM.63 Most projects in this
sector are conservation-oriented reforestation activities, with the
remainder being attributed to REDD, productive plantations, forest
management, and soil carbon. However, although still growing in
overall volume, the share of land use projects in these markets has
vii This section draws significantly on the ProForest report.

been steadily declining over the last few years with the sector
being plagued by the same criticisms and controversies as in
the regulatory markets.
The only permissible standard under Kyoto for project-based credits
from developing countries is the CDM. In a fundamental difference
to regulatory markets, there are no mandatory standards for carbon
credit generation that need to be followed in voluntary markets. As
a consequence, a large variety of third-party verified and proprietary
standards have been used until recently. These differ widely in
quality and level of formalisation (and have attracted a similarly
wide range of prices).
However, there has been a strong trend toward high quality and
independently verified standards with the Voluntary Carbon Standard
(VCS)64 leading the way in the UK, Europe and elsewhere. In the US,
the Climate Action Reserve (CAR) standard is dominant.65 Climate
Community and Biodiversity Standards (CCBS)66 is also important.
Many projects that are certified against the CDM also sell ‘preregistration credits’ on the voluntary markets. Overall, standards have
emerged as the main price determinant in voluntary markets, whereas
the project type had previously been the best indicator. This is a clear
indication of the importance now attached to quality and independent
verifiability of carbon credits also in the voluntary markets.
Additional certification under the Forest Stewardship Council (FSC)67
or the CCBS may be sought by carbon forestry projects. Unlike the
above-described standards, FSC and CCBS constitute a quality certificate
related to the design, set-up and co-benefits of a project, and are not
aimed at the issuance of carbon credits. This is notwithstanding the fact
that both standards have been used as stand-alone carbon standards in
the past and in the absence of any alternative formalised standards.
In fact, many market participants still view the CCBS in particular
as an attractive stand-alone carbon standard, although this view is
diminishing as the standards landscape is becoming more transparent.
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Co-Certification under the CCBS or FSC schemes formalises the
additional environmental and sustainable development attributes of
a project. In conjunction with a high quality carbon standard such
as the VCS, this has become best practice for ambitious projects and
enables projects to potentially obtain higher carbon prices as well as
improved market access. In addition, the CCB and FSC standards are
also a valuable risk-management tool in that they provide an adaptive
instrument for ensuring good community relations and lowering nonpermanence risks in forestry projects.
The Plan Vivo68 standard offers an interesting alternative for smallscale reforestation projects and can potentially also be used for
avoided deforestation or degradation projects. While not aiming at
the same level of formalisation as the CDM or the VCS, Plan Vivo
projects do need to follow approved ‘technical specifications’
(methodologies), but there are substantially lower hurdles regarding
documentation and verification in order to lower transaction costs.
As we explore in the Conservation chapter, forests and other land
carbon ecosystems provide a range of ‘services to humanity’ over and
above carbon storage and sequestration. These include the critical role
of forests as rainfall generators69 and freshwater sinks; biodiversity70,
and the range of forest products; and across terrestrial ecosystems,
the values of fertile soils.
As in the voluntary markets, many of the pilot Payments for Ecosystem
Services (PES) schemes owe their origins to the efforts of non-profit
organisations, like Forest Trends and its associated initiatives, the
Ecosystem Marketplace, and Katoomba Group. This illustrates a
major option for donors and funders: in some contexts, investment in
market-based projects could potentially achieve greater impact than
can be obtained through traditional philanthropic grant-making or
multilateral/bilateral ODA.

A new Ecosystem Marketplace report, State of the Forest Carbon
Markets 200963 confirms the strong interest of philanthropic and
non-profit organisations in market-based approaches. Based on a
survey of 61 project developers and 34 intermediaries, representing
226 projects across 40 countries, the report found that 54 per cent
of the suppliers of forest carbon offsets are non-profit organisations.
Thirty-nine per cent are for-profit businesses, and 6 per cent are
public sector organisations.
Ecosystem Marketplace notes: ‘currently, the forest carbon market
is diverse on both the supply and demand fronts. Many offsets have
been developed and purchased purely for the sake of philanthropy,
while others have been created as commodity products to be sold as
units of trade on global regulated and voluntary markets.’ Philanthropic
or non-profit motivations are perhaps also seen in the buyer preferences
for native trees in afforestation and ‘improved forest management’
projects. Seventy-six per cent of projects in these categories were
planted with mostly indigenous species. Other findings include:
n	Africa’s

share of forest carbon markets – in credit sourcing terms
(where project activity is sited, as opposed to where transactions
took place) is at 26 per cent, higher than Latin America (21 per
cent). However, as in other voluntary carbon markets, North
America dominates with a 42 per cent market share.

n

 EDD is currently a minor project type. Afforestation and
R
reforestation projects dominate the mix (63 per cent), with
REDD accounting for 17 per cent.

n

 griculture and woodfuels dominate the deforestation drivers.
A
Respondents cited grazing and fuelwood collection (24 per cent)
as the leading deforestation drivers, followed by agricultural
plantation development and commercial logging.

n	Forest

area and carbon finance. In terms of forest areas influenced
by carbon finance, Africa has almost 800,000 hectares out of a
global total of 2.1 million (38 per cent).
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While these findings are hugely instructive, there are some caveats.
Firstly, this is a new report, and different trend lines for some indicators
may start to emerge from subsequent reports. Secondly, the total size
of the forest carbon markets is very small: $149.2 million in 2008, of
which $137.6 million was channelled through voluntary markets. It
remains to be seen whether the findings will point to consistent trends.
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4.4 REDD and the non-profit world
4.4.1 Philanthropy and REDD
Philanthropy has already played a major role in the development of
action plans on climate change and forest protection, from the Design
to Win project,71 the David & Lucile Packard Foundation’s tropical
forest strategyviii,72 and the role of foundation funding support for the
climate mitigation modelling carried out by McKinsey & Company
and Project Catalyst (see Chapter 1). In this section we look more
closely at how philanthropic funders are responding to the
challenges and opportunities of implementing REDD goals.

Within these numbers, the allocation for tropical forests and related
terrestrial carbon issues is unknown, because of an absence of
reliable data.
Looking at known philanthropic activity on tropical forests and land
carbon, it is clear that a small number of foundations and donors are
working in a concerted way to support REDD. The leading foundation in
these efforts is the David & Lucile Packard Foundation, in collaboration
with ClimateWorks. In 2008, the Foundation made grants of $11
million to further work on tropical forests and REDD, including support
for research in several universities and institutes, and for NGOs (in the
US and around the world) working on the ground and at the policy
level within the UN process.74 Several of the outputs from these grants
have made valuable contributions to the REDD debate, including:

T hree Essential Strategies for Reducing Deforestation,75 a strategy
paper on options for the Amazon produced by Aliança da Terra, the
Woods Hole Research Center, and others;
n three white papers from the Nicholas Institute at Duke University
1 and the Where
on the economics of forest carbon incentives in climate policy,76 a
New Philanthropy Capital’s Green Philanthropy report
review of past policy impacts on deforestation,77 and an overview
the Green Grants Went publications73 of the UK Environmental Funders
of REDD issues and options;78 and
Network show that the overall level of philanthropic funding (especially
n the influential Options Assessment Report14 for REDD, prepared for
from UK trusts and foundations) for environment-related NGOs and
other civil society groups is low, both in absolute terms and relative to
the Government of Norway.
support for other charitable sectors. Analysis in the EFN study of the
The listing of a series of papers hardly conveys the importance of the
97 UK trusts that are active environment funders shows that the total
Packard Foundation’s role as a leading force within REDD. As well as
grant distribution in 2006/2007 was £53.9 million ($80 million). This providing grants, the Foundation has engaged directly with many of
is dwarfed by the environment funding of the US philanthropic sector:
the key participants, funding and orchestrating a stream of workshops
£1.34 billion ($2 billion), or 19 times greater than the UK total. On a
and meetings, both within and outside the UN process. Other major
per capita basis, US foundation giving on the environment is nearly
philanthropic support for REDD-related activity has come from The
four times that of UK trusts and foundations; moreover, the gap is
Linden Trust for Nature Conservation (grants for the Coalition for
still growing. In absolute terms, UK environment funding is 3 per
Rainforest Nations (CfRN), Environmental Defense Fund, Union of
cent of total trust giving. The US proportion is higher at 7 per cent.73 Concerned Scientists, and the Woods Hole Research Center),79 and
the Gordon and Betty Moore Foundation (over $16.5 million of
viii In early 2010, the next step in the strategy was announced: the formation of CLUA (Climate and Land
Use Alliance), a partnership between the Climate Works, Moore, Packard and Ford Foundations.
REDD grants in 2008/2009).80
n
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In these early phases of REDD, many of the major hindrances to
effective design and implementation are at the conceptual level.
Philanthropic support for both these areas is highly valuable, for
a number of reasons:
n	Philanthropic
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organisations are widely perceived as ‘neutral’ –
that is, they are not normally mandated to reflect the views of
constituents, as is the case for many political entities, institutions
and civil society organisations.

n	Philanthropic

organisations are able to provide ‘seed capital’ for
innovative and entrepreneurial work that may be ‘below the radar’
of other funders – in ways that are analogous to the role of venture
capital in the business sector.

n	Support

can be tailored to the needs of recipients. This is frequently
not the case in public funding contexts, where amounts of finance
and terms of use are often rigidly framed.
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4.4.2 REDD and NGOs
In this section we give an overview of how the world’s leading
international environmental NGOs and other civil society organisations
have responded to REDD since the launch of the concept in 2005.
Because the level of activity has been so intense and diverse, the
overview is necessarily selective. There is no single comprehensive
overview or history of the response of NGOs and other civil society
organisations to REDD, and in compiling the summary below we
have therefore had to rely on two principal source types: statements
and reports published by NGOs; and personal conversations with
senior NGO staff.ix
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ix The Climate Focus report, Europe and Forest Carbon: An overview of the main actors and their views on
REDD is a rare example of sectoral analysis in the public domain.16

In the US, Avoided Deforestation Partners, a non-profit group,
led a process in early 2009 resulting in a Unity Agreement between
a number of leading environmental NGOs and US corporates in
support of consensus principles on forests for US climate legislation,9
including (on the NGO side) Conservation International, Environmental
Defense Fund, National Wildlife Federation, Natural Resources
Defense Council, Sierra Club, The Nature Conservancy, Union of
Concerned Scientists, Wildlife Conservation Society, and Woods Hole
Research Center. Key US NGOs who did not sign the agreement
include Friends of the Earth US, Greenpeace US, Rainforest
Action Network, the World Resources Institute, and WWF US.
Within the 14 points of the Unity Agreement there are calls for:
allocation of 5 per cent of the overall emissions allowances in a US
federal cap-and-trade system to reduce international forest emissions;
granting permits for verified emission reductions from forests in
developed nations into US compliance-based carbon markets;
creation of flexible rules for small emitter countries; and protection
of forest-dependent communities.
Internationally, the Forests Now campaign81 was launched by the Global
Canopy Programme in 2007, with a Declaration calling on governments
to include REDD within an international climate treaty, in addition to
efforts to reduce industrial greenhouse gas emissions at home, and
ramp up support for capacity building in tropical forest countries.
A number of leading NGOs (together with many individual supporters
and tropics-based NGOs, and a number of carbon finance companies)
have endorsed the Forests Now Declaration, including Fauna & Flora
International, Rainforest Alliance, Practical Action, Pro Natura, Wetlands
International, Union of Concerned Scientists, and Wildlife Conservation
Society. Notable absentees from the list of endorsers include
Conservation International, Friends of the Earth, Greenpeace,
The Nature Conservancy and WWF.
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In a separate and different mobilisation, HRH The Prince of Wales
launched The Prince’s Rainforests Project (PRP) in 2007, to promote
awareness of the urgent need to take action against tropical
deforestation: ‘If deforestation can be stopped in its tracks, then
we will be able to buy ourselves some much-needed time to build
the low carbon economies on which our futures depend. I have
endeavoured to create a global public, private and NGO partnership
to discover an innovative means of halting tropical deforestation.
Success would literally transform the situation for our children
and grandchildren and for every species on the planet.’
One of the major outputs of the Project is An Emergency Package for
Tropical Forests, launched in April 2009,82 a 10 point proposal which
aims to ‘produce sizeable funding quickly. This money will come from
an innovative public-private partnership in developed countries, which
could include the issuing of Rainforest Bonds.’ A separate strand of
PRP activity is the Rainforest Declaration,83 which has been endorsed
by a number of leading NGOs, including several (BirdLife International,
Friends of the Earth, Greenpeace, International Institute for Environment
and Development (IIED), and WWF) that have not signed the Forests
Now Declaration or Unity Agreements. The PRP Declaration does not
make any specific mention of market-based carbon finance.
The Unity Agreement, Forests Now and The Prince’s Rainforests
Project are to a greater or lesser extent focused on mobilising broad
support from outside of the UN process for adoption of REDD. A range
of other NGO-led initiatives is concentrating on directly influencing
the outcomes of Copenhagen, and the eventual shape of the REDDAFOLU framework.
In terms of REDD design, the two ‘OAR’ proposals, REDD: An Options
Assessment Report14 and REDD+ Institutional Options Assessment,84
represent the mainstream position for many governments, carbon
finance companies, funders and NGOs, and for the majority of experts
participating in the UN process. Both reports have received strong

support from the Government of Norway and the David & Lucile
Packard Foundation. Taken together, they envisage a REDD-plus
agreement driven by a mix of public and private finance, and
administered by UN-approved institutions.
Other key NGO contributions on REDD development have come
from Project Catalyst and Terrestrial Carbon Group. The former has
advocated strongly for REDD, drawing on McKinsey analysis for
the proposal put forward in Towards the inclusion of forest-based
mitigation in a global climate agreement.85 Terrestrial Carbon Group
has been influential in the development of REDD and AFOLU, starting
with the seminal 2008 paper, How to Include Terrestrial Carbon in
Developing Nations in the Overall Climate Change Solution.86 A raft
of other publications has followed, dealing with estimation of ‘at risk’
terrestrial carbon; legal and institutional foundations for national REDD
implementation; tools for setting reference emission levels; analysis
of terrestrial carbon across developing countries; and measuring
and monitoring issues. Most recently, it has addressed the REDD
institutional management system.87
The initiatives outlined above, while diverse, are broadly supportive
of a market and funds-based REDD mechanism, and largely (although
not exclusively) focus on design and financing issues. But not all NGOs
share these perspectives. Many are sharply critical of current proposals.
The Ecosystem Climate Alliance has emerged as a powerful voice, calling
for reform of the land use provisions agreed in the Marrakesh Accords,
which in ECA’s view have embedded perversities88 within the UN process
that have not been adequately challenged and scrutinised. In particular,
ECA focuses on the need for curbs on the role of plantations within
afforestation and reforestation, and the rejection of Sustainable
Forest Management (SFM)89 models as a primary mitigation tool.
The Leuenberg Declaration, signed by 16 European NGOs in June
2009, is a strong call for ‘new non-regressive taxes and levies on
carbon use or other transactions that could provide the funds needed
to improve forest government and protect forest ecosystems.’90
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It also calls for provisions to stop the conversion of primary forests to
plantations, measures to ensure that industrial-scale logging cannot
benefit from REDD funds, initiatives to place forestlands under local
control, and programmes to tackle consumption drivers, including an
EU moratorium on all imports of agrofuels, whether certified or not.

ad hoc gatherings of NGO experts who attended UN climate change
meetings. The paradox is that this state of affairs may have weakened
the independence of civil society on forests and climate, as the
community has constantly been required to react to legislative
proposals, rather than developing its own vision for the future.

None of the existing declarations have brought together the whole
of the NGO community. It would be easy to conclude from this that
such a degree of unity is impossible. But this may not be the case:
dwelling on the differences may understate an underlying collective
commitment to REDD.

This can be seen clearly if a comparison is drawn with NGO
initiatives on HIV/Aids and poverty alleviation, where there are no
equivalent UN agreements. In those fields, NGOs have invested
far more comprehensively in the development of independent civil
society action and momentum.

How do forest-related NGO coalitions compare to civil society collective
action on other issues? There are no equivalents of The Global Fund for
Aids,91 InterAction (the alliance of more than 180 US development
and humanitarian NGOs),92 the UK’s BOND (British Overseas NGOs
for Development),93 or the UK’s Disasters and Emergencies Committee
(DEC).94 As a result, many critiques emanate from individual NGOs.
It is striking that one of the major templates for an agreement in
Copenhagen, the Copenhagen Climate Treaty, Version 1.095 is
authored by individuals working within NGOs, rather than the
organisations themselves.

This is but one of several possible explanations. A commonly cited
perspective is that many NGOs fundamentally disagree about the role
of public versus private finance, just as they did during the Kyoto
negotiations. In this view, little has changed since 1997, and the
course currently being charted for REDD risks being scuttled because
of a lack of consensus within civil society.

Many NGO participants (particularly senior staff) in the REDD debates
are all too conscious that protection of tropical forests has been
weakened by the absence of strong collective NGO action, and there
have been several attempts to rectify this, most notably through the
Climate Action Network (CAN).96 Why has coalition building proved
so difficult? One explanation points to a paradox.
The chosen global route for protection of tropical forests and climate
mitigation has been through a UN agreement that imposes binding
obligations on signatory nations. This has placed ‘negotiating text’
at the centre of activity. NGO responses to REDD have largely been
reactive to the UN process. CAN itself evolved out of the initially

This is over-simplistic and over-pessimistic. Protecting tropical forests
is undeniably complex and challenging, and major disagreements have
split the NGO community. But this does not necessarily mean that,
looking forward, they will not be able to work toward a common REDD
goal. Continual focus on areas of disagreement may be obscuring the
extent to which the road to REDD is, thus far, a remarkably successful
joint endeavour.
4.4.3 Development NGOs
Many development NGOs involved in climate change and forests
emphasise adaptation, rather than mitigation: that is, reducing the
impact of climate change on people, rather than the reverse. Their
approach to forests tends to focus on strategies that aim to improve
livelihoods – for example, increasing agricultural productivity or
creating new sources of income – and have a positive impact on forest
carbon as a by-product. These might include interventions like tree
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planting, community forestry, agroforestry and various agricultural
techniques. At the policy level, development NGOs also share concerns
with many environmental NGOs that REDD be pro-poor. Development
NGOs that work in forests include CARE, FARM Africa, SOS Sahel
and TREE Aid.
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4.4.4 REDD and academia
The role of climate scientists through the IPCC and UNFCCC is well
known, but important contributions are also being made by academics
from other disciplines, including conservation biology and forest
ecosystem science, forestry, agriculture, environmental science,
zoology, botany, ecology, economics, anthropology, geography,
and political science.
A major challenge is that many of the contributions are made within
specialisations, rather than from interdisciplinary teamwork, yet the
latter is vital as a means to produce the data and analysis required for
effective tropical forest protection and restoration. Oxford University
has addressed this problem by creating the Oxford Centre for Tropical
Forests, under the direction of Yadvinder Malhi.97 Other centres
with a strong focus on REDD include the Nicholas Institute for
Environmental Policy Solutions (Duke University),98 the Earth
Observatory (Edinburgh University),99 and the Woods Hole
Research Center.100 These initiatives all rely to some extent on
philanthropic funding.
Many of the most valuable REDD research initiatives have been
catalysed, managed or incubated by NGOs and international agencies.
Examples include Terrestrial Carbon Group (commissioning research
from Bernardo Strassburg); the OSIRIS project housed at Conservation
International, which provides a downloadable spreadsheet tool to
compare ‘global, regional, and country-by-country emissions reduction,
deforestation, and revenue impacts of alternative approaches to
providing positive economic incentives for REDD’;101 and the World

Conservation Monitoring Centre (WCMC),102 whose recent work on
forest carbon and protected areas is noted in the Conservation chapter.
4.5 Information sources on REDD
A small number of sources provide coverage, almost all from NGOs or
platforms created by NGOs. CAN’s Eco Newsletters96 provide insider
perspectives on the UN climate talks; Ecosystem Marketplace103
and Forestcarbonportal.com104 are initiatives of Forest Trends, with
editorial comment and information from market-based perspectives;
International Institute for Sustainable Development (IISD) compiles
summaries of official business in Earth Negotiations Bulletin105, for all
environment-related UN meetings (including CBD and UNCCD as well
as UNFCCC); Mongabay.com41 is an extensive biodiversity news
website with many valuable articles on forest-related issues, including
announcements and summaries of key articles from scientific journals;
REDD Monitor106 acts as a REDD watchdog, highlighting alleged
exploitation and abuses by forest carbon finance companies; and the
Forum on Readiness for REDD is a useful repository of workshop
presentations, reports, and other materials.107
Outside of the NGO sphere there are a few information services
provided by carbon finance companies, such as Point Carbon,108
Carbon Positive109 and New Carbon Finance.110 The UNFCCC
REDD Platform54 is a valuable resource for records of UN
meetings, and submissions by governments and others.
4.6 REDD debates
One of the most frequent comments made to FPAN by senior staff
of NGOs working on REDD issues is that there has been insufficient
debate on the whole range of concerns relating to REDD design
and enabling conditions. It is striking that no broad forum for REDD
participants exists. This may be a function of the UN-focus in the
whole REDD process. Meaningful debate and dialogue goes on
within the UN bodies charged with REDD formulation, such as
AWG-LCA, rather than a broader audience of stakeholders.
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The format and inclusiveness of the Skoll Forum for Social
Entrepreneurship111 serves as an example of how the NGO
community could open REDD up to better public debate.

Finally, we have illustrated concerns with examples of specific NGOs
who have articulated them. The examples are not intended as a
comprehensive list.

What are the concerns? They are varied, and come from all sides.
Some are shared by all, such as fears that REDD design will not
deal adequately with inequitable baselines, leakage, additionality,
permanence, and monitoring, assessment, reporting, and
verification (MARV).

4.6.1 What are the concerns of NGOs that are broadly supportive
of REDD?

Many of those who favour a market-based approach are as fearful of
failure as those who reject the market. Philanthropists can be found
in all camps. Some believe that only market-based approaches can
deliver effective results, and express their support via investments in
carbon finance vehicles in addition to traditional grant-making. Others
are concerned by the perceived threats to the rights and livelihoods of
indigenous and local communities, and have aligned themselves with
NGOs representing those perspectives.
A summary of the different voices and perspectives is given below.
Inevitably, some NGOs will disagree with aspects of this articulation,
or wish to add or subtract various concerns, or propose arguments for
why one concern or another is flawed, invalid or otherwise unworthy
of consideration. Our perspective is that donors and funders are critical
to REDD success. We believe that a candid assessment of the range
of concerns will be a valuable contribution to their understanding of
REDD, and that this will lead to stronger donor confidence, and thus
greater donor engagement.
For clarity, we have organised the summary under two headings
– concerns of those who are broadly supportive of REDD, and
concerns of those who are opposed to aspects of REDD. We
accept that a weakness in this presentation is that some participants
will have a combination of concerns from both headings, and
the structure is not meant to imply that this is not possible.

1: Weak global mitigation targets will mean ineffective REDD action
Almost all NGOs share this concern to some extent. The Project
Catalyst presentation in Bonn, June 2009 (and many other outputs
from across the spectrum of NGOs) makes clear that the major
emitting nations need to substantially increase their emissions
reductions commitments: ‘Current commitments and actions are
insufficient to steer the world on to a 450 ppm path... Unless all
parties lift their ambitions, the likely outcome is warming of at least
4°C, with a non-negligible risk of catastrophic warming above 6°C.’112
Weak overall targets could mean weak financial support for REDD,
whether channelled through public and/or private finance.
2: REDD will be too narrowly framed around avoided deforestation
This is a major concern for some NGOs (eg, Terrestrial Carbon Group)
who want to see a holistic approach to terrestrial carbon, starting with
REDD-plus and leading eventually to the inclusion of agriculture and
other land uses (AFOLU). Those focused on reversing forest degradation
through regeneration and restoration (and those who believe that
markets are necessary for the full suite of ecosystem services) also
support a holistic goal (eg, Katoomba Group, Forest Trends).
3: REDD success will be weakened by co-benefit goals
This relates to ‘allowable activities’ as covered earlier in this chapter. If
a range of ‘non-ecosystem co-benefits’ is included within REDD-plus,
such as pro-poor strategies designed to improve livelihoods, then the
potency of REDD as a climate mitigation tool could be diluted, in the
eyes of some participants.
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There are some ironies and counterintuitive truths here, as our brief
review of the history of offsets (see below) makes clear. Offsets were
originally intended as a means to include developing nations in the
Kyoto Protocol – a way for non-Annex 1 (developing countries)
countries to participate in a collaborative effort on climate without
needing to take the step of adopting binding mitigation targets; and
they were also seen as a sustainable development pathway, with
co-benefits (such as livelihood improvements, energy availability
and jobs) expected as part of the outcomes.
4: REDD strategy will favour small-scale community-based projects
Because REDD is still in the design phase, almost all current projects
are small-scale. As a means to test methodologies and models this has
been valuable, but there is a concern that this approach could become
institutionalised – yet it is clear that the small-scale model (if pursued as
the sole strategy) has no chance of achieving the emissions reductions
that are required. Related to this is a concern that the dominance of
community-based models within the thinking of bilateral agencies (eg,
DFID) will thwart initiatives to develop large-scale schemes, which will
necessarily need to be framed and managed at national, landscape
or even transboundary levels (eg, Congo Basin Forest Fund).
5: REDD processes will be too complex and costly
The CDM has been widely criticised for high transaction costs and
compliance complexity, and there are fears that REDD effectiveness
could be similarly weakened. There is a voluminous literature on
these concerns.113, 114
6: REDD finance transfers to governments will repeat aid failures
This could be framed as the fear that REDD becomes ‘carbon ODA’
(Overseas Development Assistance). How can donors and funders
have confidence that the flow of REDD funds will be applied where
needed, if national governments are the initial recipients? These are
challenges which lead some to argue against national-scale REDD.

In this view, market-based REDD finance is seen as likely to achieve
substantially more than public funding. For those in this camp,
Dambisa Moyo’s Dead Aid: Why Aid is not working and how there is
another way for Africa is almost an article of faith.115 Moyo, a Zambianborn economist who has worked for the World Bank and Goldman
Sachs argues:
‘Has more than $1 trillion in development assistance over the last
decades made African people better off? No. In fact, across the globe,
the recipients of this aid are worse off; much worse off. Aid has helped
make the poor poorer, and growth slower. Yet aid remains a centrepiece
of today’s development policy and one of the biggest ideas of our time.’
4.6.2 What are the concerns of NGOs opposed to aspects of REDD?
1: Developed countries will use forest credits in carbon markets as
a means to evade their own mitigation responsibilities
This is perhaps the most fundamental objection raised against the
use of forest credits within carbon markets. Leading NGOs who have
published statements or reports on this issue include FERN, Forest
Peoples Programme, Friends of the Earth,116, 117 Global Witness,
Greenpeace,118 Rainforest Foundation UK119 and REDD Monitor.106
The objection is multi-faceted: evading action on industrial emissions
is morally wrong; deep cuts in industrial emissions are needed to
avert climate disaster; and cheap (fungible)x forest credits could
flood the market, reducing the price of carbon, and thus weaken
the efficacy of markets as mitigation tools.

x If all carbon credits are treated as the same when traded – regardless of the activity that they were
issued for – then they will be ‘fungible’, that is, interchangeable. This would mean that a forest credit
would be treated the same as a power station credit in carbon markets.
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It is perhaps an irony that resistance to a market-based REDD
approach should be so powerful at a point in time when many
funders, NGOs, institutions and experts in other fields are moving
away from aid and grants toward market-based investment approaches.
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Within international philanthropy, for example, successes in
microfinance and related areas have stimulated interest and support
for social investmentxi models. The Global Impact Investing Network
(GIIN) handbook on impact investing shows that the approach is
applicable to environmental as well as social issues.120
The creation of workable REDD funding models may involve
combinations of public and private sources and a mix of for-profit and
altruistic returns. The model developed by Acumen Fund (a US-based
not-for-profit organisation)121 in the development context – applying
philanthropic capital via a social investment mechanism, involving loans
to for-profit businesses – shows that a hybrid fund/market approach can
work. In the forests arena, the UK-based charity Plan Vivo is pioneering
a similar strategy, financing forest and other carbon conservation in
Africa by using voluntary market credits as the investment capital
for poor farmers.
2: A market-based REDD mechanism will increase global inequity
There are three related concerns here. Firstly, there is a moral
objection against the accumulation of wealth as a by-product of
‘saving the world’. Proponents of this view cite the moral outrage
over perceived exploitation of the poor and suffering in other contexts
(eg, over the high cost of anti-retroviral drugs for HIV/Aids victims
in developing countries). Secondly, there is potential for fraud
and corruption in carbon markets (see REDD-Monitor for
investigative reporting on alleged REDD corporate abuses).
xi Related approaches and concepts include impact investment and social entrepreneurship. For
an introduction to these ideas, see the websites for the Skoll Forum for Social Entrepreneurship,
http://www.skollfoundation.org/skollworldforum/index.asp, and the Global Impact Investing
Network, http://www.globalimpactinvestingnetwork.org/cgi-bin/iowa/home/index.html.

This is also linked to the potential dangers of forest carbon
securitisation in the financial markets (see the Friends of the Earth
US report on ‘Sub-prime carbon’).117 Thirdly, the possibility that
market mechanisms could be more expensive than publicly funded
approaches is a significant concern. One analysis of the CDM argues
that to abate all HFC (hydrofluorocarbons) emissions in the developing
world would only cost $31 million a year whereas the CDM could pay
up to 20 times that amount for eliminating these gases.122
3: REDD will not address the consumption problem
Greenpeace has shown strong leadership within the NGO community
on highlighting the role of consumption in developed nations as a
driver of deforestation. Its research and campaigns on soybean123 and
cattle ranching124 in the Amazon and palm oil in Indonesia125 have
significantly raised the profile of these issues, and in some cases
have led to shifts in corporate policy toward sustainable (certified)
production. Greenpeace and others argue that a combination of selfregulation (through certification schemes) and governmental legislation
(by national governments, the European Union, and internationally) is
the answer to consumption pressures on forests, not carbon markets.
Legislative action does not preclude the concept of bans (eg, EU
importation restrictions) and tariffs.
4: Expectations of REDD’s mitigation potential are over-optimistic,
if the rights and needs of tropical peoples are to be safeguarded
If measured by quantity, the REDD literature relating to rights of
indigenous and local peoples in forest areas, governance, and land
tenure is probably as voluminous as the science and economicsbased outputs. Some of the leading international NGOs with
published statements and reports on these topics include Forest
Peoples Programme,126 FERN,127 Global Witness,128 Indigenous
Environmental Network, Rainforest Action Network,129 Rainforest
Foundation UK and World Rainforest Movement.130
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Within their outputs, there are differences in emphasis, reflecting the
complexity of the issues. It is noticeable that terms like land tenure
and governance have multiple meanings. Within one part of the NGO
community, land tenure is associated with the assertion of the rights
of local communities to the forestland on which they live. Those in
this camp are usually against foreign ownership. For others, the term
is used more pragmatically, because defining land ownership is a
necessary legal precondition for many REDD proposals. For still others,
resolving land tenure is essentially about the privatisation of forestlands
as part of the process of creating liquidity in a market-based system
(as has happened across much of Europe since the medieval period,
and in the US since independence).
An underlying theme in many of the outputs relates to civil society
participation within REDD. This derives in turn from concerns that
REDD could have an innate anti-democratic tendency, favouring
the interests of elites in developed and developing countries over
individual and community rights, if participation is not built into
decision-making processes.
5: A market-based approach to REDD will incentivise forms of
forest management and afforestation that have negative
environmental and socio-economic impacts
As noted earlier, the Ecosystem Climate Alliance is leading NGO
resistance to Sustainable Forest Management (SFM) as an allowable
activity within REDD.89 The critique of SFM is allied to concerns
(shared by many NGOs, including FERN, Friends of the Earth,131
Rainforest Foundation UK, Global Witness, and World Rainforest
Movement) that REDD will encourage the growth of monoculture
plantations which can deplete soil quality and water resources, and
have other adverse environmental and social impacts, and that REDD
could incentivise industrial logging (see the Leuenberg Declaration).90

6: REDD could slow down or reverse global efforts to alleviate
poverty and increase prosperity across the tropics
The relationship between deforestation and poverty is a contentious
issue, with many in the development community believing that lifting
forest peoples out of poverty is an essential precondition for ending
deforestation, while others point to increased deforestation as a byproduct of increasing prosperity (eg, Malaysia, Indonesia). There are
also tensions that relate to the allocation of finance for environment
and development. Will REDD funding be truly additional to existing
ODA, or will it ultimately lead to reductions in multilateral and bilateral
expenditure on poverty-related support, for example, funding for
Poverty Reduction Strategy Partnerships (PRSPs) within the
framework of the Millennium Development Goals?

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

5. References

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

1.	Mercer, B., Green Philanthropy: funding charity solutions to environment
problems. A guide for donors and funders. 2007, New Philanthropy Capital:
London. Available from: www.philanthropycapital.org.

12.	World Bank, Agriculture for Development, in World Development Report 2008.
2007, The World Bank: Washington, D.C., USA. Available from:
http://go.worldbank.org/LBJZD6HWZ0.

2.	Grainger, A., Difficulties in tracking long-term global trends in tropical forest
area. PNAS, 2007. 105(2): p. 818-823.

13.	The Independent, Al Gore: The world can’t wait for George Bush. 2007.
Available from: http://www.independent.co.uk/environment/climate-change/
al-gore-the-world-cant-wait-for-george-bush-765015.html.

3.	Food and Agricultural Organization (FAO), Global Forest Resources 		
Assessment 2005. 2006, FAO: Rome, Italy. Available from: ftp://ftp.fao.org/
docrep/fao/008/A0400E/A0400E00.pdf.
4.	UNFCCC, Report of the Conference of the Parties on the Second Part of its
Sixth Session, held at Bonn from 16 to 27 July 2001. 2001. Available from:
http://unfccc.int/resource/docs/cop6secpart/05.pdf#page=36.
5.	Tropical Forest Group. A History of Climate Change and Tropical Forest 		
Negotiations. 2007 25 September 2009]; Available from: http://www.
tropicalforestgroup.org/articles/printable/REDD_history.pdf.
6.	Rainforest Foundation, Carbon Sunk? The Potential Impacts Of
Avoided Deforestation Credits On Emissions Trading Mechanisms 2008.
Available from: http://www.rainforestfoundationuk.org/Carbon_Sunk.
7.	Fearnside, P., Environmentalists split over Kyoto and Amazonian deforestation
Environmental Conservation, 2001. 28(4): p. 295-299.
8.	WWF. Reducing Deforestation is Key to Addressing Climate Change,
WWF Official Tells Congress. 2008 [cited 2009 26 September ];
Available from: http://www.worldwildlife.org/who/media/press/2008/
WWFPresitem8733.html.
9.	Avoided Deforestation Partners. Unity Agreement. Consensus Principles on
International Forests for U.S. Climate Legislation. 2009;
Available from: http://adpartners.org/pdf/ADP%20Forest-Climate%20
Unity%20Agreement-%205-18-09.pdf.

8

10.	Coalition for Rainforest Nations. 26 September 2009]; Available from: http://
www.rainforestcoalition.org/eng/.

63

11.	Governments of Costa Rica and Papua New Guinea, Reducing Emissions from
Deforestation in Developing Countries: Approaches to Stimulate Action. 2005.
Available from: http://www.rainforestcoalition.org/documents/COP11AgendaItem6-Misc.Doc.FINAL.pdf.

CHAPTER

14.	Zarin, D., et al, Reducing Emissions from Deforestation and Forest Degradation
(REDD): An Options Assessment Report. Prepared for the Government of
Norway. 2009. Available from: http://www.redd-oar.org/.
15.	US House of Representatives, H.R. 2454: American Clean Energy and
Security Act of 2009. 2009. Available from: http://www.govtrack.us/congress/
bill.xpd?bill=h111-2454.
16.	Climate Focus, Europe and Forest Carbon: an overview of the main actors and
their views on REDD. 2008. Available from: http://www.climatefocus.com/
newspubs/downloads/REDD_reportEU.pdf.
17.	Bendana, M. Strong Push for Reducing Deforestation in 1st Draft US Climate
Bill. 2009 15 October 2009];
Available from: http://www.forestcarbonportal.com/article.php?item=366.
18.	Parker, C., et al., The Little REDD+ Book, second edition. 2009. Available
from: www.globalcanopy.org.
19.	Campbell, B.M., Beyond Copenhagen: REDD+, agriculture, adaptation
strategies and poverty. Global Environmental Change, 2009. In Press
20.	United States Agency for International Development (USAID). Innovative
Financing for Forest Conservation and the Environment: Tropical Forest
Conservation Act (TFCA), Enterprise for the Americas Initiative (EAI). 2006 18
May 2010]; Available from: http://www.usaid.gov/our_work/environment/
forestry/tfca.html.
21.	America.gov. U.S. Program Helps Save Tropical Forests, Cut Foreign Debt.
2008 15 October 2009]; Available from: http://www.america.gov/st/envenglish/2008/May/200805191642501xeneerg0.6259119.html.
22.	United States Agency for International Development (USAID), The USAID
CARPE Program, 2003-2010. 2009. Available from: http://pdf.usaid.gov/
pdf_docs/PDACA758.pdf.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

References continued
23.	United Nations Forum on Forests (UNFF), US Report to the United Nations
Forum on Forests: “Progress on Implementing the Non-Legally Binding
Instrument (NLBI) on All Types of Forests”. 2009. Available from:
http://www.un.org/esa/forests/pdf/national_reports/unff8/USA.pdf.
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

24.	Commission on Climate and Tropical Forests, Protecting the Climate Forests:
Why reducing tropical deforestation is in America’s vital national interest.
2009. Available from: http://www.climateforestscommission.org/the-report/.
25.	Kerry, S.J. Clean Energy Jobs and American Power Act - announcement. 2009
04 October 2009]; Available from: http://kerry.senate.gov/
cleanenergyjobsandamericanpower/intro.cfm.
26.	Bendana, M. US Climate Bill passes House of Representatives. 2009 15
October 2009]; Available from: http://ecosystemmarketplace.com/pages/
article.news.php?component_id=6775&component_version_
id=10186&language_id=12.
27.	Terrestrial Carbon Group, RED, REDD, REDD+, AFOLU: Terrestrial Carbon
and the State of the UNFCCC Negotiations - Key Policy Issues and Country
Positions. 2009. Available from: www.terrestrialcarbon.org.

33.	Government of Norway’s International Climate and Forest Initiative. 29 June
2009]; Available from: http://www.regjeringen.no/en/dep/md/Selected-topics/
climate/the-government-of-norways-international-.html?id=548491.
34.	Commission for the Forests of Central Africa (COMIFAC). 16 October 2009];
Available from: http://www.comifac.org/.
35.	World Bank. Forests Issue Brief. June 2010 18 June 2010];
Available from: http://go.worldbank.org/TZB54EA2T0.
36.	United Nations Collaborative Programme on Reducing Emissions for
Deforestation and Degradation in Developing Countries (UN-REDD).
16 October 2009]; Available from: http://www.un-redd.org.
37.	World Bank. Forests and Forestry. 18 June 2010];
Available from: http://go.worldbank.org/VIQE69YFZ0.
38.	Forest Carbon Partnership Facility (FCPF). 16 October 2009];
Available from: http://www.forestcarbonpartnership.org/fcp/.
39.	Congo Basin Forest Fund (CBFF). 26 October 2009];
Available from: http://www.cbf-fund.org/.

28.	Committee on Climate Change, Meeting Carbon Budgets – the need for
a step change Progress report to Parliament. 12th October 2009. 2009.
Available from: http://www.theccc.org.uk/reports/.

40.	Government of Brazil, National Plan on Climate Change. 2008.
Available from: http://www.mma.gov.br/estruturas/imprensa/_
arquivos/96_11122008040728.pdf.

5

29.	Stern, N., Stern Review on the Economics of Climate Change. 2006.
Available from: http://www.hm-treasury.gov.uk/sternreview_index.htm.

41.	Mongabay.com. 19 October 2009]; Available from: www.mongabay.com.

CHAPTER

30.	Eliasch, J., Eliasch Review: Climate Change: Financing Global Forests.
2008, London, UK: Earthscan.

4

CHAPTER

6

CHAPTER

7

CHAPTER

8

64

31.	H.M. Government, The Road to Copenhagen: The UK Government’s
case for an ambitious international agreement on climate change. 2009.
Available from: http://www.decc.gov.uk.
32.	House of Commons Environmental Audit Committee, Reducing Greenhouse
Gas Emissions from Deforestation: No Hope Without Forests. 2009, UK
Government. Available from: http://www.illegal-logging.info/item_single.
php?it_id=773&it=document.

42.	Africa BioCarbon Initiative, The Case for Investing in Africa’s Biocarbon
Potential, Policy Brief 4. 2009. Available from: http://www.asb.cgiar.org/
PDFwebdocs/ICRAFPB04-InvestingInAfricasBiocarbonPotential.pdf.
43.	ICRAF (World Agroforestry Centre). 11 November 2009]; Available from:
http://www.worldagroforestry.org/af/index.php.
44.	Biopact. Africa proposes own solution to climate change: full range of
bio-carbon sequestration actions. 11 December 2008 09 February 2009];
Available from: http://news.mongabay.com/bioenergy/2008/12/africaproposes-own-solution-to-climate.html.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

References continued
45.	COMESA, African Bio-Carbon Initiative. Background Document. 2008.
Available from: http://www.tnrf.org/files/E-INFO_BioCarbon_Background_
Document.pdf.
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

65

46.	Collaborative Partnership on Forests (CPF). 16 October 2009];
Available from: http://www.fao.org/forestry/cpf/en/.
47.	Congo Basin Forest Partnership (CBFP). 15 December 2009];
Available from: http://www.cbfp.org/home.html.
48.	Center for International Forestry Research (CIFOR). 16 October 2009];
Available from: www.cifor.cgiar.org.
49.	Food and Agricultural Organization (FAO). 15 December 2009];
Available from: http://www.fao.org/.
50.	Porter, G., et al.,, New Finance for Climate Change and the Environment.
2008. Available from: http://www.odi.org.uk/resources/download/2980.pdf.
Output of a project undertaken on behalf of WWF and the Heinrich Boll
Foundation by the Overseas Development Institute.
51.	Climatefundsupdate.org. 16 October 2009];
Available from: http://www.climatefundsupdate.org/listing.
52.	World Bank Global Programs and Partnerships. 16 October 2009];
Available from: www.worldbank.org.
53.	World Bank Carbon Finance. 16 October 2009];
Available from: www.worldbank.org.
54.	United Nations Framework Convention on Climate Change (UNFCCC).
16 October 2009]; Available from: www.unfccc.int.
55.	Meyer-Ohlendorf, N., Would a United Nations Environment Organization
Help to Achieve the Millennium Development Goals? Review of European
Community & International Environmental Law, 2006. 15(1): p. 23-29.
56.	Terrestrial Carbon Group, Terrestrial Carbon: Incentives and Infrastructure to
Enable the Critical Role of Terrestrial Carbon in the Climate Change Solution.
2009. Available from: http://www.terrestrialcarbon.org/site/DefaultSite/
filesystem/documents/TCG%20Presentation%20Nairobi%20090910.pdf.

57.	Australian Government, Global Carbon Capture and Storage Institute. EU ZEP
Presentation. 2008. Available from: http://www.zero-emissionplatform.eu/
website/docs/GA3/ZEP%202008%20GA%20-%20Hartwell%20
Australian%20insights.pdf.
58.	Dieterle, G., Global Forest Alliance (GFA) and the Forest Carbon Partnership
Facility (FCPF). 2007. Available from: www.itto.int/direct/topics/topics.../
topics_id=32800000&no=331 Presentation to the West and Central Africa
Tropical Forest Investment Forum, August 28-30, 2007
59.	Bosquet, B., Piloting a System of Positive Incentives for REDD. 2007.
Available from: www.iadb.org/idbdocs.cfm?docnum=998176 Presentation
at the Inter American Development Bank, June 7, 2007
60.	Grondard, N., Overview of the Forest Carbon Partnership Facility
and the proposed REDD strategies in participant countries. 2008.
Available from: http://iddri.com/Activites/Ateliers/081027_WorkshopForest_Pstation-N.Grondard.pdf.
61.	World Bank (SDN Forests and Carbon Finance Teams), Stepwise
Approach Towards REDDiness and the World Bank’s Forest Strategy. 2007.
Available from: www.worldbank.org. Presentation, Sydney, July 24 2007.
62.	Forest Investment Program, Forest Investment Program of the Strategic Climate
Fund. Issues Note CIF/FDM.1/3. 2008. Available from: http://siteresources.
worldbank.org/INTCC/Resources/FIP_Issues_Note.pdf.
63.	Ecosystem Marketplace, State of the Forest Carbon Markets 2009: Taking
root and branching out. 2010. Available from: http://moderncms.
ecosystemmarketplace.com/repository/moderncms_documents/SFCM.pdf.
64.	Voluntary Carbon Standard (VCS). 17 October 2009];
Available from: http://www.v-c-s.org/.
65.	Climate Action Reserve Standard (CAR). 17 October 2009];
Available from: http://www.climateactionreserve.org/.
66.	Climate Community and Biodiversity Alliance (CCBA). 17 October 2009];
Available from: http://www.climate-standards.org/standards/index.html.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

References continued
67.	Forest Stewardship Council (FSC). 17 October 2009];
Available from: http://www.fsc.org/.
68.	Plan Vivo. 4th October 2009]; Available from: http://www.planvivo.org/
fx.planvivo/scheme/introduction.aspx.
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

66

69.	Global Canopy Programme (GCP). Rainfall generation.
17 October 2009]; Available from: http://globalcanopy.org/main php?m
=116&sm=136&ssm= 134.
70.	Bishop, J., et al,, Building Biodiversity Business. 2008.
Available from: www.iucn.org.

78.	Olander, L., et al, International Forest Carbon and the
Climate Change Challenge: Issues and Options. 2009.
Available from: www.nicholas.duke.edu/institute.
79.	Linden Trust for Nature Conservation. 18 October 2009];
Available from: http://www.lindentrust.org/about/recent_grants.php.
80.	Gordon & Betty Moore Foundation. Special Project: Reducing Emissions
from Deforestation and Degradation (REDD),.2009 18 October 2009];
Available from: http://www.moore.org/project.aspx?proj=2964&id=2964.
81.	Forests Now.18 October 2009]; Available from: www.forestsnow.org.

71.	California Environmental Associates, Design to Win: Philanthropy’s role in the
fight against global warming. 2007. Available from: http://www.climateworks.
org/reports/Design%20to%20Win%20Final%20Report%208_31_07.pdf.

82.	The Prince’s Rainforests Project, An Emergency Package for Tropical
Forests: The Report of the Prince’s Rainforests Project. 2009.
Available from: http://www.rainforestsos.org/pages/reports.

72.	David & Lucile Packard Foundation, Tropical Forest Carbon Grantmaking
Strategy: A Strategy for Collaborative Philanthropic Support for Reducing
Emissions from Deforestation and Degradation (REDD). 2008. Available from:
http://www.packard.org/assets/files/conservation%20and%20science/Tropical_
Forest_Carbon_Grantmaking_Strategy_-_June_2008.pdf.

83.	The Prince’s Rainforests Project, Rainforest Declaration. 2009.
Available from: http://www.rainforestsos.org/pages/rainforest-declaration.

73.	Environmental Funders Network (EFN), Where the Green Grants Went:
Patterns of UK Funding for Environmental and Conservation Work. 2009.
Available from: http://www.greenfunders.org/wp-content/uploads/WTGGW4Final.pdf.
74.	David & Lucile Packard Foundation, Climate Works/Packard Foundation:
Tropical Forest Carbon Strategy Grants, January-December 2008. 2009.

84.	Streck, C., REDD+ Institutional Options Assessment: Developing an
Efficient, Effective, and Equitable Institutional Framework for REDD+
under the UNFCCC. 2009. Available from: www.REDD-OAR.org.
85.	Project Catalyst, Towards the inclusion of forest-based mitigation in a global
climate agreement. 2009. Available from: http://www.project-catalyst.info/
Publications/Working%20Group%20papers/Towards%20the%20
inclusion%20of%20forest-based%20mitigation%20in%20a%20global%20
climate%20agreement%2014%20May%2009..pdf

75.	Alianca da Terra et al, Three Essential Strategies for Reducing Deforestation.
2007. Available from: http://www.packard.org/assets/files/conservation%20
and%20science/3_Strategies_Report_(English_Version_Dec_07).pdf.

86.	Terrestrial Carbon Group, How to Include Terrestrial Carbon in
Developing Nations in the Overall Climate Change Solution. 2008.
Available from: http://www.terrestrialcarbon.org/site/DefaultSite/filesystem/
documents/Terrestrial%20Carbon%20Group%20080808.pdf.

76.	Murray, B., et al, Including International Forest Carbon Incentives in Climate
Policy: Understanding the Economics. 2009. Available from: www.nicholas.
duke.edu/institute.

87.	Terrestrial Carbon Group, A System to Deliver Terrestrial Carbon Mitigation
(REDD+ to AFOLU): Functions, Institutions and Transition Pathways. 2009.
Available from: www.terrestrialcarbon.org.

77.	Pfaff, A., et al, Policy Impacts on Deforestation: Lessons
from Past Experiences to Inform New Initiatives. 2009.
Available from: www.nicholas.duke.edu/institute.

88.	Ecosystem Climate Alliance, De-constructing LULUCF and its perversities.
2009. Available from: www.ecosystemsclimate.org.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

References continued
89.	Ecosystem Climate Alliance, Trick or Treat? REDD,
Development and Sustainable Forest Management. 2009.
Available from: www.ecosystemsclimate.org.
KEY
MESSAGES

ABOUT
THE
REPORT

90.	FERN and other European NGOs, Leuenberg Declaration. 2009.
Available from: http://www.greengrants.org.cn/read.php?id=2895.
91.	The Global Fund to Fight AIDS, Tuberculosis and Malaria,. 19 October
2009]; Available from: www.theglobalfund.org

103.	Ecosystem Marketplace. 19 October 2009];
Available from: http://www.ecosystemmarketplace.com/.
104.	Forestcarbonportal.com. 19 October 2009];
Available from: www.forestcarbonportal.com.
105.	International Institute for Sustainable Development (IISD).
19 October 2009]; Available from: www.iisd.ca.

92.	InterAction.19 October 2009]; Available from: http://www.interaction.org/.

106.	REDD Monitor. [cited 2009 4th October 2009];
Available from: http://www.redd-monitor.org/.

93.	British Overseas NGOs for Development (BOND). 19 October 2009];
Available from: www.bond.org.uk

107.	Forum on Readiness for REDD. 19 October 2009];
Available from: http://www.whrc.org/policy/REDD/index.htm.

CHAPTER

94.	Disasters and Emergencies Committee (DEC). 19 October 2009]; Available
from: www.dec.org.uk/

108.	van der Zwaan, B. and R. Gerlagh, Economics of geological CO2
storage and leakage. Climatic Change, 2009. 93(3-4): p. 285-309.

CHAPTER

95.	Members of the NGO Community, A Copenhagen Climate Treaty. Version
1.0. 2009. Available from: www.germanwatch.org/klima/treaty1nar.pdf. A
draft climate treaty, produced by individual members of a wide range of
NGOs.

109.	Carbon Positive. 19 October 2009];
Available from: www.carbonpositive.net.

CHAPTER

1
2
3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

67

96.	Climate Action Network (CAN) Eco Newsletter. 19 October 2009];
Available from: http://climatenetwork.org/eco.
97.	Oxford Centre for Tropical Forests. 19 October 2009];
Available from: http://www.octf.org.uk/.
98.	Nicolas Institute for Environmental Policy Solutions. 19 October 2009];
Available from: http://nicholas.duke.edu/institute/about.html.
99.	Edinburgh Earth Observatory. 19 October 2009].
100.	Woods Hole Research Center (WHRC). 19 October 2009];
Available from: www.whrc.org.
101.	Conservation International, OSIRIS and the Collaborative Modeling Initiative
on REDD Economics. 2009. Available from: http://www.conservation.org/
osiris/pages/overview.aspx.
102.	World Conservation Monitoring Centre (UNEP-WCMC). 19 October 2009];
Available from: www.unep-wcmc.org.

110.	New Carbon Finance. 27 May 2010]; Available from: http://carbon.
newenergyfinance.com/?gclid=CIu0lKqS8qECFQI9lAodzQ2cmA.
111.	Skoll Forum for Social Entrepreneurship. 20 October 2009];
Available from: http://www.skollfoundation.org/skollworldforum/index.asp.
112.	Project Catalyst, Towards a Global Climate Agreement: Synthesis Briefing
Paper, June 2009. 2009. Available from: http://www.project-catalyst.info/
images/publications/towards%20a%20global%20climate%20agreement_
july3_v.pdf. Briefing paper accompanying the Project Catalyst presentation
made at UNFCCC side event, Bonn.
113.	Meridian Institute, Fostering Carbon Markets Investment in REDD. 2009.
Available from: http://www.redd-oar.org/links/ICF%20final%20report%20
to%20Meridian-carbon%20markets%20for%20REDD.pdf.
114.	Michaelowa, A., et al., Transaction costs of the Kyoto Mechanisms. Climate
Policy, 2003. 3(3): p. 261-278.
115.	Moyo, D., Dead Aid: Why Aid is not working and how there is another way
for Africa. 2009, London: Allen Lane.

Protecting and restoring forest carbon in tropical Africa
Chapter 2: Tropical forests and the rise of REDD

References continued

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

116.	Friends of the Earth International, REDD myths: a critical review of proposed
mechanisms to reduce emissions from deforestation and degradation in
developing countries. 2008. Available from: http://www.foei.org/en/
publications/pdfs/forests-and-biodiversity/2008/redd-myths/view.

128.	Global Witness, Honest Engagement - Transparency and Civil Society
Participation in REDD. 2009. Available from: http://www.globalwitness.org/
media_library_detail.php/759/en/honest_engagement_transparency_and_
civil_society_p.

117.	Friends of the Earth US, Subprime Carbon? rethinking the world’s largest
new derivatives market. 2009. Available from: http://www.foe.org/pdf/
SubprimeCarbonReport.pdf.

129.	Indigenous Environmental Network (IEN). 21 October 2009];
Available from: http://www.ienearth.org/.

118.	Greenpeace, Tropical Deforestation Emission Reduction Mechanism
(TDERM). 2008. Available from: http://www.greenpeace.org/raw/content/
international/press/reports/tropical-deforestation-emissio.pdf.
119.	Rainforest Foundation UK (RFUK), et al., EU decision on forests could
undermine UN climate talks. 2008. Available from: http://www.
rainforestfoundationuk.org/POZNAN_UPDATE3.

CHAPTER

120.	Monitor Institute, Investing for Social and Environmental Impact. 2009.
Available from: http://www.globalimpactinvestingnetwork.org/cgi-bin/iowa/
resources/research/6.html.

CHAPTER

121.	Acumen Fund. 4th October 2009];
Available from: http://www.acumenfund.org/.

3
4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

68

122.	Wara, M., Measuring the Clean Development’s Performance and Potential.
UCLA Law Review, 2008. 55(6): p. 1759-1803.
123.	Greenpeace International, Eating up the Amazon. 2006. Available from:
http://www.greenpeace.org/international/press/reports/eating-up-the-amazon.
124.	Greenpeace International, Slaughtering the Amazon. 2009.
125.	Greenpeace International, How the Palm Oil Industry is Cooking
the Climate. 2007.
126.	Griffiths, T., Seeing `RED’? `Avoided deforestation and the rights
of Indigenous peoples and local communities. 2007.
Available from: http://www.forestpeoples.org/documents/ifi_igo/avoided_
deforestation_red_jun07_eng.pdf.
127.	FERN-Forest Peoples Programme, Special report on Poznan. 2008. Available
from: http://www.fern.org/media/documents/document_4333_4337.pdf.

130.	World Rainforest Movement. 21 October 2009];
Available from: www.wrm.org.uy
131.	Friends of the Earth International and others, Tree Trouble. 2008.
Available from: www.foei.org/en/publications/link/95/e95climatepolicy.html

Protecting and restoring forest carbon in tropical Africa

Chapter 3: Africa’s tropical
forest carbon
KEY
MESSAGES

n
n
n

The forests of tropical Africa
The state of tropical Africa’s forest carbon
Causes and drivers of deforestation and degradation

AIM OF
THIS
REPORT

1

Introduction – the forests of tropical Africa

72

1.1

Forest history

72

1.2

West Africa

73

2

1.3

Central Africa

74

1.4

East Africa

74

CHAPTER

1.5

Southern tropical Africa

75

2

The state of tropical Africa’s forest carbon

76

2.1

Ground-level forest carbon data

76

2.2

Macro-level forest carbon data

77

3

Causes and drivers of deforestation and degradation

80

3.1

Proximate causes

80

3.2

Underlying drivers of deforestation and degradation

81

4

References

85

CHAPTER

1

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

69

Protecting and restoring forest carbon in tropical Africa
Chapter 3: Africa’s tropical forest carbon

Chapter 3: Africa’s tropical
forest carbon
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

70

Chapter summary
This chapter introduces readers to the state of Africa’s tropical
forests: their extent and composition; how much carbon they store
and how fast they are disappearing; and finally a brief overview of
the causes and drivers of deforestation, which the report explores
in depth over the next five chapters.
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Figure 1: Land cover in tropical Africa
(see Figure 1 – click here)
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Courtesy of MAYAUX, P., BARTHOLOMÉ, E.,
FRITZ, S., and BELWARD, A., 2004, A new
land-cover map of Africa for the year 2000,
Journal of Biogeography 31 (6), 861–877
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The forests of tropical Africa span the continent, covering more than
half a billion hectares. Africa’s tropical forests change in shape and
composition as one moves over the continent, reflecting the huge
variety of climatic conditions (see Figure 1). At the heart of Africa
lies the Congo Basin, which contains the second largest tropical
rainforest in the world. Tropical rainforests also stretch out from
the Congo along the West African coast all the way to Guinea.
On the other side of the continent, the East African Coastal Forests
line the coast from Somalia down to Mozambique. Further inland,
the more seasonal and drier climates give way to the more open
types of forest: the acacia, mopane and miombo woodlands fill out
East and Southern Africa, spreading in a broad arc that runs from
Angola on the south-west coast, around the Congo Basin and up
through Tanzania and Kenya to Ethiopia. Mountain forests dot the
East African landscape, like islands of exceptional biodiversity in
a sea of open woodland and savannah.
Africa’s forests are invaluable natural resources. They are very rich
in biodiversity – there are three internationally recognised biodiversity
hotspots in forests across the continent.1 They are also vital sources
of water for drinking and agriculture. The Congo Basin generates
rainfall across the continent, and perhaps beyond,2 while the
mountain forests in East Africa fill Lake Victoria, the source of the
Nile, and provide water to major cities like Dar es Salaam, Nairobi
and Kampala. Africa’s forests also provide millions of people with
timber, energy, food, and a source of livelihoods.
1.1 Forest history
Humans have been living in Africa’s tropical forests for millennia.
Forests can be very harsh environments, and over time humans
have developed innovative ways of utilising and altering the forest to
make it more habitable. They are a source of food, medicines, fibre

and tools, and places of religious significance. They are also vital to
traditional ‘slash and burn’ agriculture, a form of subsistence farming
in which patches of forest are cleared and burnt to create a fertile soil
for crops, and then left fallow to regenerate, with farmers moving on
to clear a new patch. Deforestation and forest degradation have gone
on within Africa’s forests throughout.3,4
Since the days of the Arab and then European slave trade, timber
and other forest products have been extracted, often for export. In
the 19th century, the ‘scramble for Africa’ by the European powers
intensified the utilisation of forests.5,6 By the late 19th century,
prospecting European geologists began to explore the rich mineral
deposits underneath tropical African forests. The start of the petroleum
age in the early 20th century accelerated extraction activities. The
19th century also saw the conversion of forests to cocoa, tea and
coffee plantations, driven by European demand, a process that
accelerated in the 20th century. At the beginning of the 21st century,
growing demand from emerging economies in Asia and South
America, and from oil-rich states in the Middle East, has also
begun to influence the future of Africa’s tropical forests.
The start of the conservation era in the early decades of the 20th
century was initially driven by the need to ensure game for hunting
by Europeans. Many protected areas in the region are still called
‘hunting reserves’. There are parallels here with Europe in the early
medieval period, for example, the setting aside of the New Forest
in England as a hunting preserve by William the Conqueror. Since
1945, as on other continents, the emphasis has shifted toward
the conservation of forests as national heritage assets, and for
biodiversity conservation and tourism. Many of Africa’s national
parks were created in the years leading up to independence.
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These different phases of utilisation or protection of forests have
successively added activities, rather than one land use replacing
another. The result is that forestry, agriculture, mining, oil and gas
extraction, and conservation can be found side by side, both outside
and within many forests.
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Africa’s human population grew rapidly during the latter part of the
20th century, and is set to grow significantly greater in the period
to 2050. The impacts of that growth can be seen in many parts
of the region, especially woodfuel removals for fuelwood and
charcoal, often destined for use in Africa’s rapidly expanding cities.
Demographic trends and occupation of forests have also been
influenced by wars and civil instability across much of the region
over the last half century, in the DRC, for example, during the
Mobutu years, and since.7
In parallel with their political and economic history, western notions
of development and sustainability began to impact on forests in the
post-1945 era, initially through financing from international
institutions that expanded the scale and scope of the forestry and
agriculture sectors in the 1960s and 1970s (including, for example,
Unilever’s rubber plantations in the DRC). Since then many multilateral
and bilateral donors have focused on improving the rights and
livelihoods of forest communities, often by supporting initiatives
to stimulate small-scale forest enterprises rather than larger-scale
commercial logging.
Since 2000, concerns over the deterioration of ecosystems (driven
by the landmark Millennium Ecosystem Assessment8 and other
studies) have added a new dimension to forest protection in tropical
Africa, over and above biodiversity and carbon conservation. One
consequence has been the development of attempts to regulate
demands on forests through sustainable practices – from Forest
Stewardship Council (FSC) certification of Sustainable Forest
Management practices, to conservation agriculture and agroforestry.

More recently, ecosystem protection has also focused on ‘ecosystem
services’ and the need to protect them, such as the provision
of freshwater.
In terms of the near future, the new threats to Africa’s forests are
a function of the rise in global demand for agricultural commodities
and biofuels, threats that have already had a devastating impact
in parts of the Amazon and South-East Asia.9
1.2 West Africa
West Africa’s vegetation changes gradually from rainforests along the
coast, to desert in the interior. The Guinean rainforests once formed
a thick, continuous band of forest that ran from Guinea to Cameroon,
but have now been fragmented by logging, agriculture and urbanisation.
Roughly 40 per cent of the rest is found in just one country, Liberia.10
These rainforests are together recognised internationally as a
biodiversity hotspot.1 Despite covering a relatively small area of
tropical Africa, the Guinean forests are home to a quarter of the
entire continent’s mammal species, including 20 species of primate.1
Moving north and inland, the climate becomes drier and the forests
are more open, until they merge into the scrub of the Sahel, and
finally the Sahara desert.10
Only 15 per cent of the Guinean rainforests remain, with less than
20 per cent of them within strict protected areas.1 Europeans colonised
West Africa early, and the long-term exploitation of resources such as
timber and minerals has taken its toll. Cash crops have also replaced
vast areas of forest. Ivory Coast and Ghana are the first and second
biggest producers of cocoa in the world. Cocoa farms cover between
5 and 6 million hectares of land in West Africa, much of which was
forested.10, 11 In an attempt to reduce the impact of cocoa farming on
forests, some organisations have encouraged farmers to grow ‘shade
grown’ cocoa, which means leaving the canopy-bearing trees intact
and growing cocoa beneath them.11
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The West African coast also contains one of the largest mangrove
forests in the world, in Nigeria. These forests share the region with
high levels of population, and heavy development driven by the oil
industry has caused widespread damage. Forty per cent of Nigeria’s
mangroves are thought to have been lost before 1980.10
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West Africa’s forests could provide vital environmental services, by
encouraging rainfall, cooling local air temperatures and halting the
growth of the Sahara desert from the north. The loss of these services
could have serious economic consequences for these countries.
Some research in Ghana suggests that if that country were to lose
all of its forests, the knock-on effect of rising temperatures – up to
6oC on the coast – could have a serious impact on agricultural
productivity in the rest of the country.12
1.3 Central Africa
Central Africa is dominated by the immense rainforest of the Congo
Basin. Around the perimeter of the Congo, the forest merges into
woodlands and savannah. Over 40 million hectares of forest across the
six Central African countries – Cameroon, Central African Republic,
Democratic Republic of Congo, Equatorial Guinea, Gabon, and
Republic of Congo – have been officially allocated to timber companies.
A further 90 million could potentially be allocated to them in the future.
Mining concessions also cover vast areas of land.13
Protected areas are extensive, covering over 30 million hectares
of forest. Regional cooperation has led to very large cross-border
conservation areas being established, which link up protected
areas between Cameroon, CAR, Gabon, and Republic of Congo.
Commercial agriculture is perhaps a less important cause of
deforestation here than in West and East Africa, although slash
and burn farming is very prominent.
The giant Democratic Republic of Congo contains most of the Congo
Basin rainforests, and about half of Africa’s tropical rainforest in total.

It is the largest reservoir of forest carbon in Africa,
and the second largest in the tropics, behind
Brazil.14 Protected areas covered over 10 per
cent of the DRC’s territory in 2007;15 this may
seem small, but it amounts to almost 25 million
hectares – roughly the size of the UK, or the US
state of Wyoming. The DRC is extraordinarily
rich in mineral resources; between 500,000
and 2 million people work as artisanal miners
in the DRC, digging in the soil with rudimentary
equipment, by far the greatest number for any
country in Africa.16

The mountain forests of East Africa,
such as those on Mount Rwenzori in
western Uganda, are incredibly rich
in endemic species.
©iStockphoto/Guenter Guni

1.4 East Africa
East Africa’s forests are dominated by miombo and acacia woodlands,
which form a mosaic landscape with savannah. Miombo and acacia
woodlands are much more open than the dense rainforests of the
Congo Basin and coastal West Africa. The Coastal Forests that stretch
from Mozambique to Somalia are very high in biodiversity, but much
of them have been lost. The forests that cover the mountain ranges
on either side of the East African Rift Valley, which runs from Ethiopia
through Kenya, Uganda and Tanzania to Mozambique, are also
biodiversity hotspots.1 These mountain forests also provide freshwater,
feeding rivers that flow to major cities, like Dar es Salaam and Nairobi,
and vast water catchments like Lake Victoria, which is the source of
the White Nile.
Wildlife tourism is a big industry and a major foreign exchange earner
for some of these countries. Protected areas supporting tourism –
national parks and game reserves – appear to be in relatively good
condition, but many are comprised more of savannah than forest,
though this landscape can still be a significant store of carbon.
Commercial agriculture is well established in some places.
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Only 6 per cent of Kenya is covered in forest, much of it concentrated
in the mountains in the south-east corner. Kenya’s population is also
concentrated in this part of the country, and thus the forests are under
pressure from woodfuel harvesting, logging and agriculture. Kenya is
Africa’s biggest exporter of black tea, which grows well in mountain
areas.10 The success of tea in Kenya has therefore come at the cost of
some montane forests, although some companies, such as Unilever,
are trying to improve sustainability standards.17 Of particular concern
to Kenyans is the clearing of montane forests in water catchments
by settlers.18
Over 90 per cent of forest in Tanzania is miombo woodland. It has
little economic value from the perspective of government, and as such
it has not been managed. The government is trying to change this,
with large support from NGOs and international donors, by scaling up
community forestry across the country’s entire forest estate. As such,
Tanzania has the most developed community forestry legislation
in Africa.19 About 4.1 million hectares of Tanzania’s forests (the
size of Switzerland) are under some form of village ownership
or management.20
Uganda is a small country (relatively speaking – it is almost as big as
the UK, but a quarter of Tanzania, and a tenth of the DRC) with a high
population density that is rapidly growing.21 Almost all Ugandans rely
on woodfuels as their primary source of energy.10 These pressures
place considerable strain on the land and forests. Eighty per cent of
soil is considered to be severely degraded by inefficient agricultural
practices and overgrazing, and Uganda loses 2.2 per cent of its
forests every year, one of the highest rates of decline in Africa.10, 22
1.5 Southern tropical Africa
Forests in Southern tropical Africa face a different mix of threats,
though there are some similar themes. The land between the
Congo Basin and the Tropic of Capricorn is dominated by dry,
open woodlands of miombo and mopane, and savannah grasslands.
The carbon intensity of these forests is much lower than those to
the north, and the reduced rainfall means they grow more slowly, and

take longer to regenerate from being cleared for
agriculture, or cut for woodfuels – both of which
are serious threats. Protected areas are extensive
in some countries: they cover 30 per cent of
Botswana, 41 per cent of Zambia and 15 per
cent of Zimbabwe. But many cover savannah
rather than forest.10
Deforestation rates in Southern Africa are some
The climate in Eastern and Southern
Africa is more seasonal and drier than
of the highest in the tropical region: Zambia,
that of the Congo Basin, and more open
Zimbabwe, Angola, and Botswana, respectively, and slower growing woodlands, such
are in the top 10 countries with the most annual as this miombo woodland in Eastern
Tanzania, dominate the landscape.
forest loss between 2000 and 2005.22 Overgrazing
Courtesy of Anne-Marie Gregory/
and uncontrolled logging are significant causes
Mpingo Conservation and
Development Initiative (MCDI)
of deforestation. Agriculture is dominated by
subsistence practices, though there are some
instances of significant commercial farming: tobacco is a major crop in
the region, and one study found that tobacco farming, which involves
consuming large volumes of fuelwood to cure tobacco leaves, is a
cause of 20 per cent of deforestation in Malawi.23
Zambia is losing its forests faster than almost anywhere else in
Africa. The FAO estimates suggest that Zambia lost an estimated
445,000 hectares of forest every year between 2000 and 2005,
second only to Sudan in FAO statistics (589,000 hectares a year).22
More recent estimates from the UN-REDD programme put the
figure at 250,000–300,000 hectares a year.24 This is despite 41
per cent of the country being classified as within protected areas.10
Angola has the second largest land carbon stocks in Africa, but it usually
seems to get overlooked in tropical forest conservation strategies. One
obvious reason for this is that the country is still recovering from a civil
war that only ended in 2003. The conflict deterred foreign investors and
NGOs alike, but as the recovery continues, conditions are improving
for both groups to re-enter the country. Foreign governments and
companies have expressed interest in helping return Angola to its
former status as a net food exporter, and potentially a major biofuels
producer.25, 26 NGOs are needed on the ground to ensure this does
not come at the cost of losing large areas of forest.
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Africa’s tropical forests are an important store of carbon, as we
demonstrated in Chapter 1. The amount of carbon stored in Africa’s
tropical forests is second only to South America. Africa’s forests are
being lost at around three times the world average.22 Poor protection,
good conditions for agriculture, and growing demand for woodfuels,
timber and minerals mean that much of Africa’s tropical forest carbon
faces a high risk of being emitted.
At the regional and national levels, we seem to know a fair amount
about the state of Africa’s tropical forest carbon. Estimates for the
amount of forest carbon stored in tropical African countries, annual
rates of deforestation across the continent, and carbon emissions from
deforestation are all available in the literature, as we elaborate below.
The state of knowledge on what is happening to forest carbon at the
ground level appears to be very poor, especially for Africa. At the
beginning of this research project, FPAN encountered a dearth of
carbon data in a number of essential areas, including:
n	the

amount of carbon stored per hectare in different forest types
in Africa;

n	the

impact of particular activities (eg, selective logging) on forest
carbon; and

n	the

impact of certain interventions (eg, community forestry) on
forest carbon.

In response, FPAN commissioned ProForest, a UK-based company
specialising in natural resource management and practical approaches
to sustainability, to conduct a review of primary data on forest carbon
in tropical Africa cited in peer-reviewed journals. The findings of this
research are startling, as outlined below (see the full report, Terrestrial
carbon: emissions, sequestration and storage in tropical Africa: a Review
of the scientific literature and existing carbon projects in Annex 1).

2.1 Ground-level forest carbon data
ProForest found that primary data on the amount of carbon stored per
hectare in forests, grasslands, other ecosystems and agricultural land
in tropical Africa is very scarce. ProForest’s literature review recovered
only 32 data points (values) for total land carbon stored per hectare
across all categories of land cover surveyed.i This is less than 1 data
point per country. For forests, a total of only 14 data points were
found, from just 5 publications, for total carbon in intact rainforest; only
5 were found for intact dry forests (like miombo or acacia woodlands).ii
For comparison, in the UK, national estimates of woodland cover and
condition (which are used for carbon stock calculations) are based on
over 15,000 1-hectare plots of woodland across England, Scotland and
Wales, and on a vegetation classification scheme that itself is built on
over 35,000 vegetation samples.
The picture is much the same for data on carbon sequestration – how
much carbon a hectare of forest (or other terrestrial ecosystem) draws
out of the atmosphere in a year. The literature review found only 96
data points for rates of carbon sequestration across all land cover
types surveyed. About half were for agricultural land, and a third for
plantations; only 5 were for natural forests, less than 1 study for every
6 countries. Empirical data on how much carbon is being sequestered
by Africa’s tropical forests every year rests upon as few as 5 values.
Given the central place that forests are granted in global climate change
mitigation strategies, and the large sums of money that governments,
multilateral institutions and forest carbon businesses are prepared to
put on the table to protect them (see Chapter 1), the existence of such
fundamental holes in our knowledge is a serious concern.
i Data points for ‘total land carbon’ include carbon stored both belowground (soil) and aboveground
(vegetation). Much research counts only one or the other, rather than both.
ii Other categories of land cover include ‘degraded dry forest’ (2 data points), ‘degraded rainforest’
(only 1 data point), ‘wet plantation’ (in a rainforest area – 0 data points), and ‘drylands, grasslands
and shrubland’ (2 data points). See the ProForest Annex for more.

Protecting and restoring forest carbon in tropical Africa
Chapter 3: Africa’s tropical forest carbon

2.2 Macro-level forest carbon data
Data on forest carbon dynamics at the national and regional levels
appears to be much more available, if subject to large error
margins. Here we provide a summary of the major points.
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2.2.1 Forest cover
The total forest area in the countries that we include within the
scope of ‘tropical Africa’ in this report is estimated at 575 million
hectares by the FAO (see Table 1).iii This is a third larger than the
combined land area of the 27 members of the EU. At the regional
level, Central Africa contains the most forest, with 223 million
hectares (40 per cent of the total). Almost 25 per cent of Africa’s
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iii Readers may notice a discrepancy between the figure for forest cover cited here (575 million
hectares) and a figure cited elsewhere in this report from the FAO (504.1 million hectares). This
discrepancy exists because the two figures refer to different countries: the FAO figure is for ‘subSaharan Africa’, and therefore includes some Southern African countries that we exclude from our
definition of tropical Africa – Lesotho, Namibia, South Africa and Swaziland – and excludes some
countries along the Sahel zone that we include – Burkina Faso, Ethiopia, Eritrea and Sudan.

Table 1: Key statistics for tropical African countries
Country

CHAPTER

3

tropical forest is within just one country – the Democratic Republic
of Congo. However, the other 4 countries that make up the top 5
tropical African countries in terms of total forest area are in fact
outside of the Congo Basin: Sudan, Angola, Zambia and Tanzania,
respectively. This highlights the importance of considering forests
beyond the Congo Basin, which often receives the lion’s share of
attention in regional REDD strategies.

Democratic Republic of Congo

Region of
Population
tropical
(1,000)
Africa*		

Forest area,
2005
(1,000 ha)

Annual forest loss,
2000–2005
(1,000 ha)

Total volatile
carbon stored
in forests (GtC)

Central

66,020

133,610

-319

39.2

Southern

18,498

59,104

-125

12.3

Central

4,422

22,755

-30

8.3

Southern

12,935

42,452

-445

7.1

Cameroon

Central

19,522

21,245

-220

6.8

Republic of Congo

Central

3,683

22,471

-17

6.0

East

20,226

19,262

-50

5.6

Central

1,475

21,775

-10

5.3

Tanzania

East

43,739

35,257

-412

4.0

Nigeria

West

154,729

11,089

-410

3.3

Sudan

East

39,154

67,546

-589

3.0

Madagascar

East

19,625

12,838

-37

2.1

Ivory Coast

West

21,075

10,405

15

2.0

Angola
Central African Republic
Zambia

Mozambique
Gabon
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Forest area,
2005
(1,000 ha)

Annual forest loss,
2000–2005
(1,000 ha)

Total volatile
carbon stored
in forests (GtC)

Guinea

West

10,069

6,724

-36

1.7

Ghana

West

23,837

5,517

-115

1.3

Southern

12,523

17,540

-313

1.3

Uganda

East

32,710

3,627

-86

1.1

Liberia

West

3,476

3,154

-60

0.9

Ethiopia

East

79,221

13,000

-141

0.7

Kenya

East

39,802

3,522

-12

0.7

Benin

West

8,935

2,351

-65

0.6

Central

676

1,632

-15

0.5

West

1,611

2,072

-10

0.4

Southern

15,263

3,402

-33

0.4

Togo

West

6,619

386

-20

0.4

Sierra Leone

West

5,696

2,754

-19

0.3

Southern

1,950

11,943

-118

0.2

Senegal

West

12,534

8,673

-45

0.2

Burkina Faso

West

15,757

6,794

-24

0.1

Burundi

East

8,303

152

-9

0.1

Rwanda

East

9,998

480

27

0.0

Eritrea

East

5,073

1,554

-4

no data

Total		

719,157

575,086

-3,747

116

Zimbabwe
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Region of
Population
tropical
(1,000)
Africa*		

Equatorial Guinea
Guinea-Bissau
Malawi

Botswana

Sources: Strassburg, B., A. Creed, and R. Ashton, Policy Briefs 1: Distribution of Terrestrial Carbon Across Developing
Economic and Social Affairs Population Division, World Population Prospects, Table A.1. 2009.27
* For purposes of statistical breakdown.

Countries.14
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2.2.2 Forest carbon
These forests contain an estimated 116 gigatonnes of ‘volatile’ carbon
between them.iv The distribution of forest carbon across tropical Africa
closely traces the distribution of forests, however it is weighted slightly
more towards Central Africa – 57 per cent of all tropical forest
carbon. This is due to the very high carbon intensity of the Congo
Basin rainforests.
Terrestrial Carbon Group (TCG) estimate that 58.2 gigatonnes of
Africa’s tropical forest carbon is at risk of being lost in the future.28
Once emitted into the atmosphere this transforms into 213GtCO2,
which is equal to over 5 years of global greenhouse gas emissions
at 2005 levels.29
2.2.3 Deforestation rates
Between 2000 and 2005, tropical Africa lost an estimated 3.7 million
hectares of forest every year – twice the size of Wales (see Table 1). The
top 10 countries with the most forest loss were, in order, Sudan, Zambia,
Tanzania, Nigeria, the DRC, Zimbabwe, Cameroon, Ethiopia, Angola and
Botswana. These countries account for 83 per cent of deforestation
in tropical Africa for this period. This list may contain some surprises
– countries like Sudan, Zambia, Angola and Botswana probably do
not come to mind as hotspots of deforestation for many readers.
In fact, at the regional level, tropical deforestation in Africa for this
period was concentrated outside of the Congo Basin countries: an
estimated two thirds of deforestation in tropical Africa occurred in East
and Southern African countries. These are countries dominated by
drier, more open woodlands, rather than dense rainforest. A fifth of
deforestation (21 per cent) occurred in West Africa, and only 16
per cent in Central Africa.
iv Volatile carbon refers to the carbon that would be emitted in the event of deforestation. This is assumed
to be 100 per cent of aboveground carbon, and 25 per cent of belowground carbon, in this table. TCG
note that some research has found that up to 40 per cent of belowground carbon could be lost during
deforestation.28

Eric Gaba (user Sting) and user Bobarino for Wikimedia Commons,
under Creative Commons license CC-BY-SA 2.5 and earlier.
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The causes of deforestation in tropical African countries are many. Our
analysis follows much of the literature in drawing a distinction between
proximate causes – the tangible activities that cause forests to be
cleared – and underlying drivers, the social, political and economic
conditions that influence these activities. Within this framework
we organise the commentary around the four themes that are then
explored in much more detail in Chapters 4-7: forestry, agriculture,
woodfuels, and mining and energy extraction. We then go on to
look at the underlying drivers.
3.1 Proximate causes
3.1.1 Forestry
Logging is often at the frontline of deforestation in tropical Africa.
Loggers are often the first to move into a remote forest, removing the
largest and most valuable timber species. In Central and West Africa,
timber companies, mostly foreign-owned, are granted access to vast
areas of forest to extract high value hardwood timber species. In East
and Southern Africa, the formal logging sector seems to be dominated
instead by small-scale loggers, who are the first to move into a forest
area and take the largest trees, disrupting the canopy and fundamentally
altering the structure of the forest.
The area of forest in the Congo Basin which has been formally
designated for potential exploitation by loggers is 133 million hectares
– roughly equivalent to the land areas of France, Germany and the
UK combined.13 Timber companies operating in Africa are widely
understood to practice more selective logging than in other tropical forest
regions, such as South-East Asia, removing 13 trees per hectare, rather
than 10–15. Although the term ‘selective’ suggests a highly precise
process, in practice selective logging can inflict substantial collateral
damage to surrounding trees. Research in selective logging operations

has found that for every tree that is felled many others can be killed
or damaged in the process.30, 31
However, perhaps the greatest impact of industrial logging on forests
is indirect. Logging roads help expose previously remote areas of
forest to new activities, such as hunting, charcoal making, and slash
and burn farming.
3.1.2 Agriculture
Agriculture is the greatest proximate cause of deforestation in tropical
Africa. Some estimates attribute agriculture as a cause in over 80 per
cent of cases of deforestation.32 Forests are converted to agricultural
land for many reasons. Subsistence farmers clear and burn forests as
the most affordable and most effective way of increasing soil fertility.
Commercial farmers replace forests with cash crops because it is
highly profitable. Between them they clear millions of hectares of
tropical forests in Africa every year.
Agricultural expansion is intimately related to other proximate causes.
It can be preceded by some activities, but it also brings other activities
with it. For example, the expansion of the agricultural frontier often
follows the loggers and charcoal makers, who help thin out areas of
forest and make them easier for farmers to clear. At the same time,
agricultural activity can often increase woodfuel harvest: many
subsistence farmers make charcoal in the dry season, and
processing for some crops, such as tobacco, can utilise huge
quantities of woodfuels.
Subsistence agriculture is the greater proximate cause. Millions of
farmers practice slash and burn as the most affordable and most
effective means of cultivating crops in the harsh environment of
the tropical forest. Farmers have developed slash and burn over
millennia, but with populations rapidly growing, the impact on
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forests is growing more severe. Commercial agriculture, meanwhile,
is less important in Africa than in other tropical regions. Plantations
of cocoa, coffee, sugarcane, tea and tobacco have replaced forests all
over Africa, but not on the same scale as palm oil in South-East Asia,
or soy in Latin America.33-36 This may change in the future. Foreign
governments and investors have shown growing interest in making
Africa a major ‘food bowl’ and biofuels ‘powerhouse’ for the world,37-40
and agriculture has recently returned to the head of the development
agenda for Africa after years of neglect.41-44
3.1.3 Woodfuels
Wood is the most important source of energy in tropical Africa.
Modern energy services are unreliable and unaffordable for most
people, especially in rural areas. National electricity grids fail often,
and supplies of liquid petroleum gas (LPG) beyond urban centres are
poor. Woodfuels provide over two thirds of primary energy supply in
sub-Saharan Africa.45 The pressure of woodfuels consumption on
Africa’s forests is undeniable: over 80 per cent of all the wood that
is harvested from sub-Saharan Africa’s forests is used as fuel.22
The impact of the woodfuel harvest is not uniform across the
continent. In some cases, levels of production may be low enough
that it is offset by forest re-growth. In other cases, especially in areas
with high population density and active rural industries reliant on
wood for energy, forests have been devastated by woodfuels. Slow
growing forest types, like the miombo and mopane woodlands of
Southern and East Africa, are particularly vulnerable. The booming
charcoal industry, driven by demand from Africa’s rapidly growing
cities, poses a considerable challenge to forest conservation in the
future. Traditional methods of making charcoal are highly inefficient,
requiring on average 10 tonnes of wood to produce 1 tonne of
charcoal. The implications of a shift from fuelwood to charcoal for
Africa’s forests, as Africa becomes an urban continent, are huge.46

3.1.4 Mining and energy extraction
The extractive industries are highly important economic sectors in
Africa. Africa holds a significant proportion of known reserves for many
valuable minerals, including 85 per cent of platinum, 60 per cent of
cobalt, 75 per cent of diamonds and nearly 40 per cent of gold.47
Most tropical African countries have exploitable reserves of minerals or
fossil fuels, and mineral and oil exports are major revenue earners for
many countries: 76 per cent of export earnings for Gabon, 98 per
cent for Nigeria, and 61 per cent for Cameroon.48 The value of
Africa’s minerals and oil may become even greater in the future
as global economic growth fuels demand for primary resources.
This does not bode well for Africa’s tropical forests. The extractive
industries have wrought much damage on Africa’s tropical forests.
Large-scale operations and artisanal miners have already cleared
hundreds of thousands of hectares of forest across the region. Mining
and energy extraction can affect forests far beyond the extraction site
itself. The discovery of new mineral reserves can attract thousands of
people to a new area of forest, and lead to an increase in settlements,
logging, woodfuels production, hunting and farming, which can
affect a forest far beyond the perimeter of the mining site.
3.2 Underlying drivers of deforestation and degradation
3.2.1 Demographics: population growth and urbanisation
The role of population growth in deforestation may seem intuitively
obvious – as population rises, so does the demand for timber,
woodfuels and food, so deforestation must also rise. In reality, the
role of population growth is poorly understood and some research
finds it to be only a minor cause of deforestation.32, 49 However,
some clear observations can be drawn from the literature. First, the
impact of woodfuels consumption is most severe in areas with high
levels of population, such as refugee camps and urban centres.
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Second, in relation to agriculture, a close relationship between
population growth and agricultural expansion may pertain in cases
where farmers are largely reliant on extensification (bringing more
land under agriculture) to grow more food:36, 50 as populations
grow, croplands expand, often at the expense of forests.
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The influence of urbanisation is also ambiguous. Some authors argue
that urbanisation could reduce the pressure on forests as people move
from the countryside to cities, abandoning farms and allowing forests
to spill out of their restricted domains and reclaim the land.51 This
is disputed by other research that suggests that urbanisation entails
changes to people’s lives that can have major implications for forests:
urbanisation in African countries is increasing charcoal demand,46, 52-54
which, as noted above, can greatly increase the pressure of woodfuels
on forests; and as populations become increasingly urbanised, smallscale farms focused on subsistence production may simply get
replaced by larger farms established to feed urban populations.55
3.2.2 Poverty and wealth
Poverty is often cited as the primary cause of deforestation in Africa. In
some senses this is true. The vast majority of households cannot afford
electricity or liquid petroleum gas (LPG), so many use woodfuels
instead; most farmers cannot afford fertiliser, irrigation or other inputs,
so they remain reliant on slash and burn; and for many people living
in rural areas, livelihoods that impact the forest and are often illegal,
such as hunting, logging, charcoal making and artisanal mining, are
the best ways of making a living.
Taken to its end, the implication of this assessment is that if African
countries were wealthy then deforestation would be reduced, but
wealth can also drive deforestation.32, 56 Some of the proximate causes
identified above, such as industrial logging, large-scale mining, and
commercial agriculture are also made possible by wealth.

These maps show the enormous rate of
population growth and urbanisation in
tropical Africa in the second half of the
20th century, especially in West Africa,
the Lake Victoria basin in East Africa, and
the Ethiopian highlands. Demographic
trends are a huge influence on forest
resources across the region.
Courtesy of UNEP
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This highlights the fact that while reducing poverty may help
alleviate some of the proximate causes of deforestation (woodfuels,
for example), it will not help alleviate all of them, and could even
exacerbate some causes. Reducing emissions from deforestation and
degradation cannot therefore be reduced purely to a development
issue. Donors and funders should not assume that forests will be
conserved as a by-product of development.
3.2.3 Infrastructure: transport, communication and energy
The influence of infrastructure, such as transport, communication,
and energy services, is intimately related to that of poverty and wealth.
Poor infrastructure is the other side of the coin of household poverty:
abysmal roads, railways and ports prevent farmers from getting their
produce to market so they can actually earn an income so they can
invest in their land; and poor government and private investment in
energy infrastructure has made electricity and LPG supplies unreliable,
and largely limited to major towns and cities.
As with poverty and wealth, however, infrastructure development,
particularly roads, can be a major driver of deforestation. Many
forests in Africa are indirectly protected by high transport costs.
As noted above, in relation to logging and mining, roads can open
up previously remote areas of forest to settlement, charcoal making
and other activities. Reducing transport costs can make commercial
activities such as agriculture or logging, which were once too expensive,
much more feasible. The selective nature of industrial logging in
Africa is partly a function of high transport costs – only the most
valuable timber trees are worth extracting. It is possible that reducing
transport costs in Congo Basin countries could increase the volume
of timber harvested.

The growth of towns and development of
rural road networks over the 30-year period
between these two satellite images shows
the impact of roads on forests in the DRC.
The forests have retreated as roads have
become busier and charcoal making, logging
and agricultural activity has increased.
Courtesy of UNEP
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This does not mean that the development of transport, communication
and energy infrastructure in tropical African countries should be
stifled, in the interests of protecting their forests. Poor infrastructure
helps keep hundreds of millions of people in poverty. As noted above
in relation to poverty and wealth, these observations point up the fact
that the relationship between economic development and forest
protection in Africa is not as simple as often portrayed.
3.2.4 Land ownership
Government policy can also have a large bearing on how people value
and use land, with consequences for forests. In Africa, 90 per cent
of all land is formally claimed as state land. In some countries like
Tanzania, a large proportion of the land is also classified as ‘general’
land, with no formal legal owner.20, 57 Individual or communal
ownership of land and forests is often only customary rather than
codified in law. Land ownership (known as land tenure in the
literature) is therefore highly insecure for most people.58
Many experts argue that these conditions create incentives that
exacerbate deforestation. Farmers have no incentive to invest in the
long-term fertility of their land, because it could be acquired by the
government or a foreign company without compensation. Loggers have
no incentive to keep harvest rates within sustainable limits, and charcoal
makers have no incentive to reduce wastage in charcoal kilns, because
they have ‘open access’ to vast areas of forest with no legal owner and
no enforced management plan.

Improving the security of land tenure is therefore widely understood as
essential to reducing emissions from deforestation and degradation.42,
58-61
The support that community forestry receives from NGOs,
governments and donor bodies alike, as a strategy to reduce
deforestation, is partly based on this belief. It appears to have been
effective, in some cases (see Chapter 4). However, there appear to be
certain conditions when improving land tenure security can increase
deforestation, such as under regimes where farmers can clear forests
to obtain property rights49, 62 or in communities in which the ability
to implement management plans is undermined by poor organisation
or corruption.

Protecting and restoring forest carbon in tropical Africa
Chapter 3: Africa’s tropical forest carbon

4. References
1.	Conservation International. Biodiversity Hotspots. 2008 19 October 2009];
Available from: http://www.biodiversityhotspots.org/Pages/default.aspx.

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2.	Global Canopy Programme (GCP), Ecosystem Services of the Congo Basin
forests. 2008. Available from: www.globalcanopy.org.
3.	Williams, M., Deforesting the Earth: from prehistory to global crisis. 2003,
Chicago: University of Chicago Press.
4.	Reader, J., Africa: A Biography of the Continent. 1998: Penguin Books.
5.	Tucker, R.P. and J.F. Richards, Global Deforestation and the NineteenthCentury World Economy. 1983: Duke University Press.
6.	Hochschild, A., King Leopold’s Ghost. 1998, New York, NY, USA: Houghton
Mifflin Company.

2

7.	Meredith, M., The State of Africa: A History of Fifty Years of Independence.
2006: The Free Press.

CHAPTER

8.	Millennium Ecosystem Assessment, Millennium Ecosystem Assessment: 5
volumes. 2005. Available from: http://www.millenniumassessment.org/en/
index.aspx.

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

85

9.	Laurance, W.F. and C.A. Peres, Emerging Threats to Tropical Forests. 2006:
Chicago University Press.
10.	UNEP, Africa: Atlas of Our Changing Environment. 2008, UNEP: Nairobi,
Kenya. Available from: http://www.unep.org/dewa/africa/AfricaAtlas/.
11.	World Cocoa Foundation. 14 October 2009 14 October 2009]; Available from:
http://www.worldcocoafoundation.org/index.html.
12.	Malhi, Y., The rainfall and evaporation service of West Africa’s forests. 2009.
Available from: http://www.ecosystemmarketplace.com/documents/acrobat/
katoomba_xv/october_7_2009/[6]Malhi%20Katoomba%20rainfall%20
generation%20service.pdf.
13.	Nasi, R., B. Cassagne, and A. Billand, Forest management in Central Africa:
where are we? International Forestry Review, 2006. 8(1).
14.	Strassburg, B., A. Creed, and R. Ashton, Policy Briefs 1: Distribution of
Terrestrial Carbon Across Developing Countries. 2009, Terrestrial Carbon Group
(TCG). Available from: http://www.terrestrialcarbon.org/TCG%20Policy%20
Brief%201%20Distribution%20of%20TC%20090606.pdf.

15.	Mongabay.com. Rainforest reserve established in DR Congo to save bonobo.
19 November 2007 18 June 2010]; Available from: http://news.mongabay.
com/2007/1119-congo.html.
16.	Garrett, N., The Extractive Industries Transparency Initiative & Artisanal and
Small-Scale Mining: Preliminary Observations from the DRC. 2007, Extractive
Industries Transparency Initiative (EITI).
17.	Unilever. Kenya: Cultivating fuel wood on tea estates. 2009 20 October 2009];
Available from: http://www.unilever.co.uk/sustainability/casestudies/agriculture/
cultivating-fuel-wood-on-tea-estates.aspx.
18.	BBC News. Kenya’s heart stops pumping. 2009 29 September 2009 5
November 2009]; Available from: http://news.bbc.co.uk/1/hi/8057316.stm.
19.	Wily, L.A., Forest law in Eastern and Southern Africa: Moving towards a
community-based forest future? Unasylva, 2000. 51(203): p. 19-26.
20.	Forestry and Beekeeping Division, Facts and Figures: Participatory Forest
Management in Tanzania. 2008, MNRT, United Republic of Tanzania:
Dar es Salaam.
21.	United Nations Population Division (UNPD). World Population Prospects:
The 2008 Revision – Population Database. 2009 25 September 2009];
Available from: http://esa.un.org/unpp/.
22.	Food and Agricultural Organization (FAO), Global Forest Resources Assessment
2005. 2006, FAO: Rome, Italy. Available from:
ftp://ftp.fao.org/docrep/fao/008/A0400E/A0400E00.pdf.
23.	Geist, H.J., Global assessment of deforestation related to tobacco farming.
Tobacco Control, 1999. 8: p. 18-28.
24.	United Nations Collaborative Programme on Reducing Emissions for
Deforestation and Degradation in Developing Countries (UN-REDD). 16 October
2009]; Available from: http://www.un-redd.org.
25.	AFPNews. Angola wins new billion-dollar loan from China. 13 March 2009 19
March 2009]; Available from: http://www.google.com/hostednews/afp/article/
ALeqM5i0hpgnhmj3GYfBFS8IbzAJ1WDf5w.
26.	Biopact. Biofuels ‘superpower’ Angola soon to be self-sufficient in food production
- FAO. 21 January 2007 05 October 2009]; Available from: http://news.
mongabay.com/bioenergy/2007/01/biofuels-superpower-angola-soon-to-be.html.

Protecting and restoring forest carbon in tropical Africa
Chapter 3: Africa’s tropical forest carbon

References continued

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

86

27.	UN Department of Economic and Social Affairs Population Division, World
Population Prospects, Table A.1. 2009. Available from: http://www.un.org/esa/
population/publications/wpp2008/wpp2008_text_tables.pdf.

37.	Godoy, J. Development: The Second Scramble for Africa Starts.
IPSNews 20 April 2009 20 April 2009]; Available from:
http://www.ipsnews.net/news.asp?idnews=46557.

28.	Terrestrial Carbon Group, Estimating Tropical Forest Carbon at Risk of Emission
from Deforestation Globally: Applying the Terrestrial Carbon Group Reference
Emission Level Approach. 2009. Available from: www.terrestrialcarbon.org.
Policy Briefs 3.

38.	Borger, J. Rich countries launch great land grab to safeguard food supply.
22 November 2008 12 December 2008]; Available from:
http://www.guardian.co.uk/environment/2008/nov/22/food-biofuels-land-grab.

29.	World Resources Institute, Climate Analysis Indicators Tool (CAIT). 2008.
Available from: http://cait.wri.org/.
30.	Brown, S., Impact of selective logging on the carbon stocks of tropical forests:
Republic of Congo as a case study 2005. Available from:
http://www.usaid.gov/.
31.	Feldpausch, T.R., et al., When big trees fall: Damage and carbon export by
reduced impact logging in southern Amazonia. Forest Ecology and
Management, 2005. 219(2-3): p. 199-215.
32.	Geist, H.J. and E.F. Lambin, What Drives Tropical Deforestation? 2001,
LUCC International Project Office, University of Louvain. Available from:
http://www.globallandproject.org/Documents/LUCC_No_4.pdf.
33.	Clay, J., World Agriculture and the Environment: A Commodity-by-Commodity
Guide to Impacts and Practices. 2004, Washington, D.C., USA: Island Press.
34.	Poulton, C., J. Kydd, and D. Kabame, Case Study on Malawi Tobacco: All-Africa
Review of Experiences with Commercial Agriculture, in Competitive Commercial
Agriculture in Sub-Saharan Africa (CCAA) Study. 2009, Centre for
Environmental Policy, Imperial College London, for the World Bank.
35.	Hazell, P. and C. Poulton, Case Study on Food Staples: All-Africa Review
of Experiences with Commercial Agriculture, in Competitive Commercial
Agriculture in Sub-Saharan Africa (CCAA) Study. 2007, Centre for
Environmental Policy, Imperial College London, for the World Bank.
36.	Poulton, C., et al., Lessons from Success and Failure: All-Africa Review
of Experiences with Commercial Agriculture, in Competitive Commercial
Agriculture in Sub-Saharan Africa (CCAA) Study. 2008, Centre for
Development, Environment and Policy, University of London, and Centre
for Environmental Policy, Imperial College London, for the World Bank.
Available from: http://go.worldbank.org/XSRUM2ZXM0.

39.	Smith, D. The food rush: Rising demand in China and west sparks African land
grab. Guardian.co.uk 2009 03 July 2009 06 October 2009]; Available from:
http://www.guardian.co.uk/environment/2009/jul/03/africa-land-grab.
40.	Palmer, R. Select bibliography of press cuttings on biofuels, land rights in
Africa & global land grabbing. 2009; Available from: http://www.oxfam.org.
uk/resources/learning/landrights/downloads/select_bibliog_presscuts_biofuels_
african_land_rights_global_land_grabbing_at_100909.pdf.
41.	Department for International Development (DFID), Growth and Poverty
Reduction: The Role of Agriculture. 2005, DFID. Available from:
http://www.dfid.gov.uk/pubs/files/growth-poverty-agriculture.pdf.
42.	World Bank, Agriculture for Development, in World Development Report
2008. 2007, The World Bank: Washington, D.C., USA. Available from:
http://go.worldbank.org/LBJZD6HWZ0.
43.	Omamo, S.W. The Future of Smallholder Agriculture in Eastern Africa The Roles of States, Markets and Civil Society. Conference of the IFPRI
Eastern African Food Policy Network. 2005. Imperial Resort Beach Hotel,
Entebbe, Uganda.
44.	Cleaver, K. Supporting Smallholder Competitiveness in Africa: Contemporary
Issues and Solutions. International Fund for Agricultural Development (IFAD);
Available from: http://www.emrc.be/images/stories/Agribusiness2008/PPT%20
Presentations/kavincleaveragribus08.pdf.
45.	Food and Agricultural Organization (FAO). The Role of Wood Energy in Africa.
1997 12 February 2009]; Available from:
http://www.fao.org/docrep/x2740e/x2740e00.htm.
46.	World Bank, Environmental Crisis or Sustainable Development Opportunity?
Transforming the Charcoal Sector in Tanzania. 2009, World Bank:
Washington, D.C., USA.
47.	Yager, T.R., et al., 2006 Minerals Yearbook: Africa. 2006.

Protecting and restoring forest carbon in tropical Africa
Chapter 3: Africa’s tropical forest carbon

References continued
48.	Miroux, A., J. Dunning, and K. Vieu, World Investment Report: Transnational
Corporations, Extractive Industries and Development, in World Investment
Report. 2007, UNCTAD.
KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

87

49.	Kaimowitz, D. and A. Angelsen, Economic Models of Tropical Deforestation:
A Review. 1998, Centre for International Forestry Research (CIFOR): Jakarta,
Indonesia.
50.	Stockbridge, M., Environmental Impacts: All-Africa Review of Experiences with
Commercial Agriculture, in Competitive Commercial Agriculture in Sub-Saharan
Africa (CCAA) Study. 2006, World Bank: Washington, D.C. Available from:
http://go.worldbank.org/XSRUM2ZXM0.
51.	Fearnside, P., Will urbanisation cause deforested areas to be abandoned in
the Brazilian Amazonia? Environmental Conservation, 2008. 35: p. 197-199.
52.	Drigo, R. and F. Salbitano, WISDOM for Cities: Analysis of Wood Energy and
Urbanization using WISDOM Methodology. 2008, FAO: Rome, Italy.
53.	Clancy, J.S., Urban ecological footprints in Africa. African Journal of Ecology,
2008. 46(4): p. 463-470.
54.	Ellegard, A., et al., Charcoal Potential in Southern Africa – CHAPOSA.
2002, Stockholm Environment Institute: Stockholm, Sweden. Available from:
http://www.sei-international.org/publications?pid=1313.
55.	Rudel, T.K., et al., Changing Drivers of Deforestation and New Opportunities
for Conservation. Conservation Biology, 2009. 23(6): p. 1396-1405.
56.	Benhin, J.K.A., Agriculture and deforestation in the tropics: a critical theoretical
and empirical review. Ambio, 2006. 35(1).
57.	Milledge, S., I. Gelvas, and A. Ahrends, Forestry, Governance and National
Development: Lessons Learned from a Logging Boom in Southern Tanzania.
2007, TRAFFIC East/Southern Africa, Tanzania Development Partners Group,
Ministry of Natural Resources and Tourism: Dar es Salaam, Tanzania.
Available from: http://www.traffic.org/forestry/.
58.	Markelova, H. and R. Meinzen-Dick, The Importance of Property Rights in
Climate Change Mitigation, in Agriculture and Climate Change: An Agenda
for Negotation in Copenhagen. 2009, International Food Policy Research
Institute (IFPRI). Available from:
http://www.ifpri.org/sites/default/files/publications/focus16_10.pdf.

59.	Alliance for a Green Revolution in Africa (AGRA). 17 February 2009];
Available from: http://www.agra-alliance.org/.
60.	ICRAF (World Agroforestry Centre). 11 November 2009]; Available from:
http://www.worldagroforestry.org/af/index.php.
61.	Eliasch, J., Eliasch Review: Climate Change: Financing Global Forests.
2008, London, UK: Earthscan.
62.	Kaziange, H. and W.A. Masters. Property rights, production technology
and deforestation: cocoa in Cameroon. 2005 23 October 2009];
Available from: http://ssrn.com/abstract=594504.

Protecting and restoring forest carbon in tropical Africa

Chapter 4: Forestry in tropical Africa

KEY
MESSAGES

n
n
n

AIM OF
THIS
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

88

n

Introduction
State of forestry in tropical Africa
Logging impacts, problems and challenges
Interventions and responses

1
1.1
1.2
1.3
1.4
1.5
2
2.1
2.2
2.3
3
3.1
3.2
4
4.1
4.2
4.3
4.4
5
5.1
5.2
5.3
5.4
6

Introduction
The theory of ‘wise use’ and sustainable forestry
Problems with sustainable forestry theory and practice
Forestry versus conservation
The way forward for forestry in tropical Africa
Goals and strategic priorities
The state of forestry in tropical Africa
A brief history of forestry in tropical Africa
Three types of forestry in tropical Africa
Africa and the global timber trade
Logging impacts, problems and challenges
Industrial logging
Illegal and informal logging
Interventions and responses
Industrial logging
Plantations
Community forestry
Converting logging concessions to forest conservation areas
Conclusions
Forest conservation is a better option for protecting carbon than forestry
Converting logging concessions to forest conservation areas
Supporting timber plantations for the domestic market
Other forestry priorities
References

90
90
90
93
94
96
97
97
98
106
110
110
114
115
115
119
126
138
142
142
142
142
142
144

Courtesy of Global Witness

Protecting and restoring forest carbon in tropical Africa
Chapter 4: Forestry in tropical Africa

Chapter 4: Forestry in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

89

Chapter summary
Forestry is the science, art and industry of managing forests and tree
plantations. Foresters seek to obtain a wide variety of products and
services, including timber, woodfuels, protecting water catchments,
conserving habitat for biodiversity, and sequestering carbon. This
chapter focuses on the first of these: managing forests and plantations to
procure timber, and the impact that this has on Africa’s tropical forests.
Timber harvesting, or logging, is an important industry in many
tropical African countries. Timber concessions in Central and West
African countries cover an area of forest roughly the size of Sweden,
but the volume of timber harvested by the formal logging sector is
far outweighed by the informal sector – the harvest of timber that is
unregulated and often illegal. Logging degrades forests significantly.
The felling and extraction of timber trees causes significant collateral
damage to surrounding trees and plants during felling and extraction.
Indirect effects of logging also cause forest damage: road building
and forest thinning can open up previously remote areas of forest to
charcoal making, agricultural expansion, hunting and settlement.

This chapter identifies three priorities:
n Converting logging concessions to forest conservation and
restoration areas. The rise of REDD means that protecting large
areas of tropical Africa’s forests within timber concessions could
potentially become competitive with logging them, in terms of
the revenue generated for governments.

Supporting timber plantations for domestic markets. Plantations
dedicated to meeting the vast domestic demands in tropical Africa
for timber and woodfuels could help ease pressure on forests and
free them up for carbon conservation.
n

Conserving forests delivers a better outcome for forest carbon
than ‘sustainable use’ options. If the opportunity exists to fully
protect a natural forest, then it should be protected.
n
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The first hurdle for donors and funders peering into the world of
forestry is that the meanings and definitions of terms commonly
used – forestry, forests, intact forests, secondary forests, production
forests, Sustainable Forest Management, sustainable forestry,
plantations, community forestry, illegal logging, informal logging,
forest conservation – are anything but straightforward (see Box 1 for
a glossary). To add to the confusion, many are used interchangeably:
forestry is often employed in the REDD context as a proxy for forest
conservation, for example.
What is the purpose of forestry? The short answer is that it is to
extract wood-based products from forests for human benefit. Or, as
Jack Westoby famously declared more than thirty years ago, ‘forestry
is concerned not with trees, but with how trees can serve people.’1, 2
Are forestry and forest conservation and restoration similar or different
activities? They are not the same: the end product of all forestry is
always a felled tree, whereas forest conservation and restoration
seeks to achieve the opposite: securing the ongoing life of a forest
without logging.
1.1 The theory of ‘wise use’ and sustainable forestry
If forestry always results in loss of trees, does it then follow that forestry
is always harmful in terms of carbon emissions? And if it is, should
we be aiming to eradicate forestry, as we seek to do for poverty and
infectious diseases? These are tough and seemingly intractable
questions. It is easy to assume that forestry (like fishing, agriculture and
mining) cannot and should not be viewed as an environmental ill to be
remedied, because the requirement for timber and other wood-based
products is a basic human need, right across the global economy.
From this perspective, the goal should be to regulate the extraction of
wood products so as to minimise ecosystem damage while meeting
global demand. This in turn derives from the ‘wise use’ and ‘sustainable

utilisation’ worldview that has dominated the forestry industry,
multilateral institutions (eg, the World Bank) and bilateral development
Deutsche Gesellschaft fuer Technische Zusammenarbeit (GTZ), Agence
Française de Dèveloppement (AfD) for more than four decades.
Supporters of wise use argue that forestry practices can achieve
sustainability, through two principal models: Sustainable Forest
Management (SFM) and plantations. SFM (which embraces the
related concept of forest certification) aims to log forests selectively
(extraction of some but not all trees from a given forest area) thus
ensuring renewability – new trees will grow to replace those that
are removed. Plantations (sometimes referred to as planted forests)
are promoted as renewable sources of timber and wood products
that also reduce reliance on natural forests for those materials,
and sequester carbon in the growing phase (and, subsequently,
to some extent, in wood products, eg, in the construction industry).
1.2 Problems with sustainable forestry theory and practice
Research for this report identifies forestry as the most problematic of
all the drivers of deforestation and degradation, both globally and in
tropical Africa, although it does not follow that it is the leading cause
(see the Agriculture and Woodfuels chapters). The key difficulties
are summarised below.
1.2.1 Disagreements and lack of consensus
One overriding concern is the profound level of disagreement and lack
of consensus surrounding forestry, stretching from disputes over the
definition of forests through to different views on positive and negative
impacts of the key forestry activities. The lack of consensus on where
and how forestry should or should not be practised has created a context
in which there is great uncertainty on the best way forward, which in
turn hampers the ability of donors and funders to identify strategies and
projects to support. Claims and counter-claims are made for the range
of forestry interventions, often without robust and defendable evidence.
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Forestry: the science and practice of
managing forests to provide a wide range of
products, services and benefits, including
timber, wildlife conservation, ecotourism,
water catchment preservation, carbon
sequestration, food, woodfuels, alleviating
poverty, and protecting sites of religious
and cultural significance.
Primary forest: a forest that has been
largely untouched by human activities.
Secondary forest: a forest that has been
affected by human activities; commonly
used for forests that have experienced some
level of logging. ‘Recovering secondary
forests’ are those that are regenerating.
Plantation: a stand of planted trees, often
a monoculture (single species), exotic
(non-native), densely planted and managed
to maximise output of specific products
– timber, wood chips, pulp for paper
manufacturing, woodfuels, biofuels – or
services, eg carbon sequestration, watershed
protection, holding back desertification.
Clear felling/cutting: logging method in
which virtually all trees are felled, and
perhaps other vegetation cleared – more
common when trees are of low value for
timber (agricultural expansion, wood
chipping, charcoal).

Selective logging: logging method in which
only particular species are targeted for high
value timber. Most logging in the tropics is
carried out in this way, although it can be
more or less ‘selective’ depending on the
prevalence of suitable or valuable timber
trees and the state of transport infrastructure
– from about 8–15 trees per hectare in
South-East Asia, to 1–5 trees per hectare
in Latin America and Africa.3
Rotation: refers to the time between
harvests in both forests and plantations.
Rotation lengths in concessions in Africa are
usually around 30 years. Lengthening the
rotation time aims to improve sustainability
in selective logging operations by giving the
forest enough time to return to previous
forest structure and carbon stocks.
Sustainable Forest Management (SFM):
encompasses a broad set of principles
that aim to sustain an efficient supply of
products from a forest (whether timber, food,
woodfuels or other products) while preserving
forest biodiversity and ecosystem services,
and also alleviating poverty and protecting
rights of forest-dependent peoples.
Reduced impact logging (RIL): central
component of SFM; a set of logging
practices that aim to reduce the damage
that felling and extraction can inflict on
surrounding trees and other plants.

Community forestry: encompasses various
models that involve granting ownership and/
or management rights over forest resources
to people living around forests. Often entails
the community developing and implementing
a management plan, which aims to ensure
the sustainable and profitable use of the
forest, as well as conservation zones.
Practiced under various names in different
countries – participatory forest management
(Tanzania), forêts des communautés
locales (DRC), etc.
Concession (or timber concession): an area
of forest in which a government has granted
a timber company temporary rights to extract
timber, while maintaining ownership over the
land. Concessions can be leased for
decades, and the contract with the timber
company can restrict the annual amount
of wood that can be harvested and oblige
companies to deliver benefits to local
communities (building schools, sharing
profits, providing employment, respecting
special sites, etc).
Timber products: includes logs in their
unprocessed state, but also processed
products such as sawnwood, plywood
and veneer.
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1.2.2 Forest gains and losses from forestry
To what extent is forestry responsible for forest gains and losses? At a
global level, forestry can claim some success as a route to increasing tree
cover and carbon storage.4, 5 In China, for example, plantations have
massively expanded the land area covered by trees, thus contributing
significantly to removal of carbon dioxide from the atmosphere. But
this trend is not uniform, and net forest loss is still occurring across
much of the globe.6 The view on gains and losses is also affected by
the debate on natural forests versus plantations (see below).
The expansion of plantations also masks the extent to which forestry
has caused very extensive damage to natural forests globally. As
we saw in Chapter 1, two estimates put the global area of degraded
forestland at 850 million to 1 billion hectares, equivalent at the
higher end of the range to the land area of the entire United States.7, 8
Logging by the forestry industry (both conventional and selective)
has been a prime cause of that degradation, resulting in up to 50
per cent losses of aboveground forest carbon. From this perspective,
forestry looks completely unsustainable.
1.2.3 Natural forests versus planted forests (plantations)
Plantations are counted as forests in many estimations of forest cover,
and also (controversially) in some forest certification schemes. Some
of the disputes over the validity and utility of plantations arise from
this definitional blurring. One of the consequences is a degree of
unwarranted complacency on the state of natural forests in countries
with extensive plantations: when treated as equivalent, the plantation
contribution to a net increase in forest cover can mask decline and
degradation in natural forests.
Other dangers inherent in perspectives that treat planted forests as
equivalent relate to ecosystem properties and values. Natural forests are,
in general, more resilient to fire, drought and disease, and more water
retentive; they are also closer to a state of permanence, because the end
goal is continuance of the forest rather than felling and replanting; and
they are far superior to plantations as homes for biodiversity.

The other side of the debate is that plantations are essential as
producers of timber and other wood-based products: without them,
demands on natural forests would be considerably higher. They are
also seen by many as a core component of the forestry response to
emissions mitigation.
Our overall finding is that the need to balance all these factors is
often lost in debates over planted forests, with proponents frequently
taking a fixed ‘for or against’ position. In tropical Africa this has led to
a lack of critical scrutiny of the export-based business model of many
plantations, and the need for more plantations that meet domestic
demands for timber and wood energy.
1.2.4 Sustainable Forest Management (SFM): a positive or
negative approach?
SFM is the de facto forestry approach advocated by many international
institutions, donor agencies and governments. Often used imprecisely,
SFM refers to a broad range of practices that aim to sustain a productive
supply of products from the forest while reducing the impact of
extraction, and also improving the social and economic benefits
to local communities.9 The term can be used to refer to many
different forest uses, from logging in timber concessions to the
production of other forest products such as honey, rubber or
woodfuels. In this chapter we look solely at SFM in the logging
and carbon context, within which there are two main elements:
n sustained timber yields (STY) – limiting the timber harvest to trees
of a particular size, or to a number of trees (or volume of wood) per
hectare, with the aim of maintaining future yields of key commercial
tree species; and
n	reduced impact logging (RIL) – a variety of logging techniques that
aim to reduce collateral damage to surrounding forest during the
felling and tree extraction process, including: minimising the width
and density of logging roads; cutting away vines and lianas from
target trees, which can tangle the canopies of multiple trees together;
controlling the direction of felling to minimise damage to other trees;
and disallowing timber felling near streams or important water
catchments. RIL is often used interchangeably with selective logging.
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SFM is the subject of intense debate within the broad community of
organisations working on forestry issues (see below for more detail).
The headlines are that SFM in tropical Africa currently results in a
5–20 per cent loss of forest carbon (relative to undisturbed natural
forest). This is a significant level of loss, which calls into question the
use of the term ‘sustainable’. If SFM logging models employed in
South-East Asia are applied in tropical Africa, the loss could rise to
as much as 50 per cent.
Proponents of SFM argue that the loss represents an improvement on
‘business as usual’ logging, which in its most extreme form can see
clear cutting (the loss of all trees) and thus a 60–80 per cent loss of
aboveground biomass. Other planks in the defence of SFM include the
argument that it is preferable to conversion of forests for agriculture.
This report concludes that the carbon losses incurred by the SFM
approach are significant, and often ignored because of the reduction
in emissions relative to conventional logging. It also finds that SFM is
being normalised and institutionalised within the REDD-plus process,
without sufficient consideration of options that do not involve any
logging, such as REDD-plus conservation and restoration areas. In
effect, SFM is legitimising logging, at exactly the point where full
forest conservation and restoration should be the leading global
priority for tropical forests.
1.2.5 Poor comparative analysis of forestry practices
The ProForest report (see Annex 1) found that there is a serious dearth
of comparative analysis of forestry practices. The consequence is that
there is a very poor understanding of the carbon gains and losses
that result from different forestry activities. This in turn leads to
unsubstantiated claims on the efficacy of forestry interventions. A
particular worry is the lack of scrutiny of the extent to which forestry
theory translates into practice. Given the seriousness of the forest
carbon challenge within the overall climate change context, there is a
high risk of ineffective (or even highly damaging) practices receiving

significant support and funding. This is untenable, and the need for a
comprehensive body of new analysis to resolve many of the disputes
on carbon gains and losses should be a top priority within the forest
research community.
1.2.6 Are forests renewable resources?
As we explored in Chapter 2, natural forests are both sinks and
sources, drawing carbon dioxide down from the atmosphere and
storing it in biomass, and emitting CO2 as part of the carbon cycle
as well as when they are deforested and degraded. They are also
inherently renewable when left undisturbed: trees die and their
biomass is absorbed into the soil, and new trees grow through
natural seed dispersal and germination processes.
But the renewability attributes of natural forests have, paradoxically,
proved inimical to them. Logging can be sanctioned because of
complacency that forests will naturally recover and renew themselves.
High levels of degradation are tolerated for the same reason.
Renewability will only occur if damaged forests are allowed to
fully recover: logging can cause forests to lose their resilience
and regenerative capacities if too many removals are made,
and too much collateral damage is inflicted.
As with other disagreements on forests, there is a poor understanding
of tipping points – at what stage of degradation does renewability
morph into irreversible forest loss? In the absence of clear research,
caution and conservatism on renewability potential should be the
default position.
1.3 Forestry versus conservation
Should donors and funders who want to achieve forest conservation
and restoration goals support forestry as a means to that end? At
a fundamental level the answer is unequivocal – there is a better
option. If the opportunity exists to fully protect a natural forest, then
protect it. In practice, virtually no SFM regime or plantation model
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While the arguments on the role of forestry versus forest conservation
need to be rehearsed in order to understand the overall background,
they can have a dangerously distorting effect. What makes sense at a
theoretical level may look quite different in practice. Demand drivers
vary enormously from one tropical African forest to another, as do local
physical, environmental, social, economic and political conditions.
The caveat is that while implementation of full forest conservation
and restoration is the leading REDD-plus priority, it is not the sole
response required. Other interventions are also necessary. This is
because human needs drive activities in tropical Africa that result
in deforestation and degradation – woodfuel collection, charcoal
production, conversion of forests for agriculture, and timber, mineral
and oil and gas extraction. These needs will not evaporate: answers
must be found that balance REDD goals with other imperatives.

Once demand factors are put into the mix, the potential role of the
forestry sector in achieving REDD goals in tropical Africa becomes
clearer. To some extent this is a matter of appropriate expertise.
The core competence of forestry is the production of timber and
wood-based products. Plantations dedicated to meeting the vast
domestic demands in tropical Africa for woodfuels, charcoal and
timber will ease pressure on forests and thus improve the efficiency
of forest conservation.
1.4 The way forward for forestry in tropical Africa
Is forestry in tropical Africa currently configured to focus principally
on plantations that serve domestic demand? In broad terms, the
answer is no. Rather than an orientation toward plantations, efforts
are largely concentrated on revenue generation, sustainability of the
production base and considerations of social and economic equity.
As a result, the near future could see a rapid expansion and growth
of export-led industrial logging and plantations across the region, and
some forestry outputs for domestic markets. Regulatory regimes for the
sector are likely to be reformed to increase taxation and tax collection
from forestry companies, and to improve the distribution of benefits,
for example by mandating many forested areas for community and
small-scale forestry. The aim of many in the sector is to ensure the
sustainability of the production base through a combination of
selective logging practices and export-oriented plantations.
Revitalisation of the sector along these lines is far from hypothetical. A
global rebound in demand for wood products, agricultural commodities
and biofuels would stimulate output, and stronger democracy in many
tropical African countries is laying the basis for more effective forestry
sector regulation and enforcement. And the core condition for such an
expansion is already in place – the existing logging licenses granted to
forestry companies for millions of hectares of forest across tropical
Africa. The bulk of these licenses or forest concessions are currently
dormant: logging activity has been mothballed, while timber
companies wait for an upturn in prices.
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This is the forestry sector landscape within which forest carbon and
forest ecosystem protection and enhancement have to compete. Can
forestry in tropical Africa accommodate these new priorities, without
jeopardising economic and social goals?

of large numbers of people in tropical Africa for wood-based energy
(fuelwood and charcoal) and timber. This signals an urgent requirement
for plantation forestry to reposition away from export to domestic
markets, as we argue below and in the Woodfuels chapter.

Whether the logging and other wood and plant-based removals are
carried out by industrial/commercial logging companies, smallerscale forest enterprises, illegal or informal loggers, community
forestry programmes or basic demands for wood-based heat and
light, they all depend on and exploit the physical resources of the
forest. The complexity of forestry and its connection to deep social
and economic issues in the region should not obscure or diminish
this basic fact.

Perhaps the key to a REDD-friendly future for forestry in the region
is that while the sector is important to Africa’s economy, it generates
nothing like the revenues and foreign investment of the mineral and
energy extraction industries. Africa’s actual share of the global forest
products market is small and even smaller in terms of value added.
Creating true REDD-friendly alternatives to the sector, therefore, is
by no means impossible. Unlike in the extractive sector, it is not
implausible to think of avoided extraction interventions which add
value in economic terms as well as leading to forest carbon and
forest ecosystem protection and enhancement.

The plantation component is more complex and controversial, and
splits into three subsets: woodfuels, timber and biofuels. Proponents
argue that the benefits of plantations are three-fold: they provide
sorely needed revenues for tropical African countries; the outputs
from plantations go on to play a climate mitigation role through
carbon storage in building materials, other semi-permanent products
and as energy alternatives to fossil fuels; and plantations sequester
carbon as they grow.
The counter-arguments (in climate terms) are that timber and biofuel
plantations produce a range of negative consequences. Where natural
forest is cut down to make way for plantations, critical forest ecosystem
services (including freshwater resources, rainfall generation capacity,
habitats for biodiversity and permanent carbon storage) are lost.
However, the counter to this is that plantations can be sited on
marginal (disused or derelict) land and thus they can reduce
pressure on natural forests rather than compete with them.
The danger with this debate is that it is too theoretical. The balance
of factors plays out differently across the tropics. In tropical Africa,
these arguments ignore two fundamental issues: the pressing needs

Yet such opportunities may not exist indefinitely. Much of the demand
for wood in Africa is driven by domestic needs (local people who
need light, heat and building materials, for example) and such
pressures will increase as Africa’s population grows rapidly. Avoiding
exports to the EU, and even China and India, may be possible but
ignoring the needs of the domestic market in tropical Africa is not.
Unless measures are taken to secure the timber and fuel they need
from more carbon-friendly sources, any interventions are likely to fail.
Fundamentally, if protecting and enhancing Africa’s forest carbon
is the goal then the current condition and nature of forestry in the
region offers huge potential opportunities. The undeveloped nature
of the industrial forestry sector offers scope for converting dormant
logging concessions to new large-scale REDD areas, within which
‘forestry with a social purpose’ could be practised as a means to
meet domestic needs, alongside extensive ‘no-logging’ zones.
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1.5 Goals and strategic priorities
In overall terms, we see two main goals for donors and funders:
curtailing the expansion of industrial logging in the region, and
repositioning the forestry sector to meet domestic timber and woodbased energy needs. These lead to two key priorities: an expansion
of timber and woodfuel/charcoal plantations (see the Woodfuels
chapter) serving domestic markets; and conversion of dormant
logging concessions to large-scale REDD-friendly forest areas.

Developing timber and woodfuel plantations for the domestic market.
Plantations dedicated to meeting the vast domestic demands in
tropical Africa for timber and woodfuels could ease pressure on forests
and free forests for carbon conservation. Our preliminary calculations,
using Tanzania and Uganda as case studies, suggest that meeting
national timber demand with plantations could be achieved with a
land area equivalent to only 5–20 per cent of the forest area required
to meet demand.

Forest conservation and restoration are better options for carbon
than forestry. From the perspective of protecting forest carbon, if
the opportunity exists to fully protect a natural forest then donors
and funders should pursue this option. In practice (and in the longer
term) virtually no selective logging regime or plantation model can
compete with an intact natural forest in terms of carbon storage. This
applies equally for many degraded forests: left to themselves they
will regenerate naturally, if the core ecosystem requirements (soil,
rainfall, adequate animal and plant biodiversity) are still in place.

Other priorities include support for regulatory regimes in the forestry
sector such as FSC certification or improved filtering out of illegal
timber exports via the FLEGT initiative (see below). But these
gains will only have a marginal impact if the fundamental domestic
demand drivers are not addressed. Community forestry has a
very mixed track record across different countries, but it may hold
potential to reduce deforestation in areas with high population levels.
Similarly, SFM approaches may bring greater efficiency in logging
and processing, and while that is desirable it should not be seen
as a conservation solution.

Converting logging concessions to forest conservation areas. Across
6 Central African countries, 133 million hectares of forest are currently
designated as ‘production forests’ – areas where logging could be
permitted. This is more than twice the size of Spain. Of this total,
about 40 million hectares have been assigned to specific logging
companies through the concession system.10 If activated for logging,
these would spew out vast emissions. The emergence of REDD means
that forest conservation has the potential to compete with industrial
logging as a revenue earner. Our preliminary calculations (see below)
suggest that REDD could be competitive with industrial logging in
some Congo Basin countries. There is a real opportunity here for
donors and funders to lead the way.
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The state of forestry in tropical Africa varies in scale, nature and
impact from country to country. Even in countries that share similar
characteristics and socio-economic conditions, different local customs
or policies combined with wider regional pressures can produce
significantly different situations and issues.
But some broad observations are still possible: commercial logging
dominates in terms of land use (ie, the actual amount of land set
aside for each activity) but domestic demand, largely for woodfuels,
dominates in terms of wood removals. In addition, much of this
domestic demand is illegal or informal. Partly because of this,
and also because of a lack of systematic studies, data on forestry
in Africa is notoriously unreliable.
From a national and regional perspective, forestry does not have the
same economic impact as the extractive industries. Not only is the
global timber industry dwarfed by the mining and energy sectors but
also Africa is a small player on the global market. The formal direct
contribution of the forestry sector to the wider economy is relatively
modest – even if allowances for illegal logging are made. This may
change, however, in the future as domestic and international demand
increases – China’s demand for African wood alone has grown very
significantly in the last ten years.11
The current situation therefore creates both clear opportunities and
challenges: is there potential, given the growing global demand for
forest carbon mitigation and forest ecosystem conservation, and the
current lack of development in the industrial forestry sector, to increase
the total area of conserved forest in Africa? Yet to make this opportunity
viable, the timber and woodfuel needs of the domestic market in
tropical Africa will have to be met from safe and sustainable sources.

2.1 A brief history of forestry in tropical Africa
As in all forested areas of the world, local communities in the region
have relied on forests for their livelihoods for millennia, cutting down
trees for woodfuel, charcoal and timber, harvesting other forest products,
and clearing areas of forests in order to plant crops. Community forestry
and small-scale forestry are models that have evolved out of these
practices. Much of the logging that goes on in Africa’s vast informal
forest sector comes under this heading, including extraction for
essential livelihoods purposes that is often technically illegal.
Large-scale commercial logging for export markets began in the
colonial era, accelerating after the Second World War, particularly
in the early post-independence years. This led to the development
of an industrial forestry sector in West, Central and East Africa, often
supported by financing from international institutions such as the
World Bank and the IMF, who saw export timber revenues as a key
driver of economic development. By the late 1980s, evidence had
mounted that industrial forestry had largely failed to deliver economic
benefits equitably, enriching a few at the expense of the many. A
number of leading governmental donors, including Norway, Finland
and the UK, responded by supporting approaches that had explicit
social justice goals, such as community forestry.
At the same time, concerns over the future production base of
tropical forestry were surfacing, mainly in Latin America and SouthEast Asia, where clear felling or clear cutting (removal of all trees)
was causing the complete loss of some forest areas. These concerns
looped back to social justice issues, because clear felling was usually
carried out in order to earn export revenues – from timber and from
the crops that were grown on cleared forestland (including soybean,
tobacco, maize and palm oil).
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The response of some governments, businesses and NGOs was to
develop sustainability frameworks for forestry, including Sustainable
Forest Management (SFM) and forest certification. SFM and forest
certification have so far had a relatively limited impact on African
tropical forests, in part because selective logging is the standard
practice in timber concessions – because poor infrastructure and
high transport costs mean that it is only profitable for companies
to harvest the most valuable timber trees.
While these developments have been going on over the last few
decades – the drive to share the economic benefits of forestry more
equitably within tropical African countries and the rise of sustainability
concepts within the industry – forest conservation has pursued a
different track. Led by a small number of international NGOs (including
WWF, Conservation International, Fauna & Flora International, Wildlife
Conservation Society and The Nature Conservancy) efforts have
concentrated on the creation and management of national parks
and other protected forest areas across the region, with protection of
threatened forest biodiversity (especially primates, birds, reptiles and
amphibians) as the goal. Within protected areas, logging (whether
commercial, small-scale or informal) is usually either completely or
partially prohibited. In some cases, forest conservationists have also
sought to influence forestry policy more directly, for example through
lobbying for the cancellation of logging concessions (licenses to log
in a given forest area) that have been allocated to forestry companies
by governments. In others, conservation NGOs (often working closely
with the same multilateral and bilateral donors that are funding
forestry activities) have reached a range of compromises in which
some logging is accepted in one part of a forest as the price of
securing logging-free zones in another part.
Running alongside all of these activities is the other core component
of forestry: the planting of trees. Tree planting is carried out right across
tropical Africa, for a wide variety of purposes, including trees for shade
and recreation in cities, towns and villages; trees as agricultural

crops (agroforestry) such as cocoa, coffee and
mango; and trees as windbreaks and defences
against soil erosion and freshwater loss. In the
forestry context, tree planting is largely delivered
through plantations, usually evenly spaced
trees of the same species (often non-native, eg,
eucalyptus) that are grown for timber. The term
is also used by many in the forestry industry to
describe tree growing for biofuel production,
such as oil palm and sugarcane plantations.
Large-scale timber plantation forestry (principally
export-led) expanded in the 1960s and 1970s
in tropical Africa, but (like logging in the region) Courtesy of Global Witness
the decades of civil instability and structural
readjustment that followed led to a tapering down of investment which
saw the industrial forestry sector shrink in terms of capacity and
output. Biofuel plantations on the other hand have been a relatively
marginal component of the forestry sector to date.
2.2 Three types of forestry in tropical Africa
Timber is harvested from Africa’s tropical forests in many different
ways. These reflect the diversity of forest types across the continent,
the value of timber species available and policies and laws affecting
harvest and trade. Below we profile three types of forestry: industrial
logging, small-scale logging, and informal and illegal logging.
These categories provide a basis for comparing each in terms
of scale and impact on Africa’s forests.i
As discussed below, the distinctions between each type of forestry is
not clear: many small-scale logging operations are informal, or even
illegal, and whether a logging activity is informal or illegal largely
depends on the laws of the country in question.
i Sustainable Forest Management (SFM) and plantations are at once current forestry sector activities
and potentially beneficial interventions in carbon terms. As such they are both dealt with in the
Interventions section.
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2.2.1 Industrial logging
Industrial logging has several defining features. First, it takes place
using heavy machinery and is conducted over very large areas (at
least several thousand hectares). Second, it is executed by a clearly
identifiable actor (usually a company). Third, the company is
usually assumed to be in compliance with forest law and policy.
The history of industrial forestry in Africa begins with the colonial
era. The European colonisation of the 19th century, and the ensuing
demand for timber as well as tropical commodities (such as palm,
cocoa and rubber), changed the face of Africa’s tropical forests. In
Madagascar, for example, French colonialism from 1896 created
deforestation, prioritising coffee cultivation over traditional rice
harvesting. In Nigeria, Britain forced local farmers to produce
palm oil to lubricate railways and manufacture soap.12
The exploitation of Africa’s forests begun by colonial powers continued,
largely unabated, for much of the twentieth century. This was the
period when large-scale logging in tropical Africa began in earnest.
Africa’s forests were seen as accessible and cheap sources of raw
materials and agricultural commodities that could drive the development
of newly independent countries. Forest management policies were often
rooted in the colonial era and development agencies saw forests as
potential solutions to social and economic problems. Equally, from a
European perspective, sourcing wood from former colonies was seen
as driving the modernisation of the region as well as offering useful
raw materials for domestic economies.
Today, industrial logging is still widespread across tropical Africa and
is the dominant commercial use of Africa’s forests. In some African
countries, commercial timber extraction takes place through a concession
system: companies enter into a contract with the government –
called a concession – in which the state maintains ownership of the
forested land, and the company is given the right to harvest timber.

The actual area of forest referred to in the contract is also called a
concession. This appears to be the dominant model of industrial
logging in Central and West African countries, including Cameroon,
the Democratic Republic of Congo, Gabon, Central African Republic,
Equatorial Guinea and Republic of Congo.
In general, timber concessions in tropical African countries are granted
from between 15 to 30 years, which is considerably longer than
in Asia, for example.13 The process of awarding concessions varies
across different countries. Some countries, such as Ghana and
Cameroon, use competitive bidding to allocate concessions, the former
through public bidding and the latter by invitation. However, most
countries do not have a clear and transparent system and, instead,
concessions are awarded administratively. This is the case for the
DRC, Republic of Congo and Gabon, for example, and such processes
can lead to corruption and relatively low levels of revenue.
The size of the concessions can vary significantly (see Table 1). In the
Congo Basin, concessions can be as large as 1.8 million hectares but
in West Africa their size is typically smaller. In Ghana, for example,
some concessions are as small as 15,000 hectares and the largest
is around 140,000 hectares. This smaller size of concessions is
partly driven by economics – mining concessions and agricultural
encroachment offer increasingly tough competition for the logging
industry – and the forestry sector in this region is changing to focus
on small-scale logging, private forestry, plantations and agroforestry.
Demographic pressure also limits the potential size in some areas:
in Nigeria, for example, population pressure has led to shrinking
concessions which require ever shorter felling cycles to be profitable.
In the less developed Congo Basin, however, where poor infrastructure
and high transport costs limit the development of the industrial forestry
sector, the concessions are large enough to be viable on a relatively
long felling cycle.
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Concessions often contain clauses designed to regulate the amount
of wood that companies take out of forests. Harvesting restrictions
often focus on minimum logging cycles and log diameter within
concessions, which are broadly similar in many countries. In
Cameroon, the felling cycle is set at 30 years for a harvestable area
(40–50 years in the CAR, 25 years in Republic of Congo). Minimum
diameters are typically 50–60cm (more where there is a management
plan). Other regulations seek to restrict the number of trees logged per

hectare (10–15 in the CAR). In the DRC, however, concession-based
harvesting limits are less specific.13
Table 1 indicates the areas of forest in six Central African countries that
are already being logged, or have been allocated as logging concessions
(but are currently dormant), or are designated as protected areas.
The data is staggering, showing the scale of forest destruction that
could be unleashed if industrial logging were to be fully activated.

Table 1: Comparison of forest areas gazetted for production, under management and under protection (as of 2006)
(million hectares)

Cameroon

Gabon

Congo

DRC

CAR

Eq Guinea

Land Area
46.5
265.7
34.1
226.7
62.3
2.8
Dense Forest Area
21.4
21.2
25.9
124.5
8.2
1.9
Production Forests
10.5
19
12
87
3.3
1.2
7
12
10
22
3
1.2
Area gazetted for exploitation
Area under forest management
4.3
6.4
7.1
9.7
3
0.05
Preparatory phase
0.8
1.9
1.7
3
0.3
0
Developing
0.7
1.5
3
6.7
1.5
0
Submitted
0.4
.0.1
2.3
0
0.7
0.05
Finalised
3.2
2.8
0
0
.6
0
Certification in process							
ISO 14001
0
2
3.3
0
0
0
Pan African Forest Certification
0
0.9
0
0
0
0
Forest Stewardship Council
0.5
0.3
0.3
1.4
0
0
0
1.7
0
0
0
0
Others
Protected Areas
3.2
3.9
3.9
16.1
5
0.5
0
0.01
0
0.3
0.08
0.05
Strict Nature Reserve
National Park
1.7
2.9
2.3
8.5
3.1
0.3
Species Management Area
1
0.02
1
1.4
1.5
0.2
Managed Resources Protected Area
0.4
1
0.5
5.9
0.3
0
Source: Adapted from Nasi, R., B. Cassagne, and A. Billand, Forest management in Central Africa: where are we? International Forestry Review, 2006. 8(1).10

Total

398.2
203.1
133
55.2
30.5
6.9
13.5
3.5
6.5
5.3
0.9
2.7
1.7
32.7
0.4
18.8
5.2
8.2
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In the DRC, for example, out of 124 million hectares of dense forest,
87 million hectares (about 1.3 times the size of France) are designated
as production forests, meaning there is no legal prohibition to prevent
the issuance of a logging concession licence. As of 2006, 22 million
hectares of forest were allocated to timber companies through the
concession system (‘area gazetted’) – an area the size of Portugal.
Since then, the DRC’s government has cancelled almost 60 per cent
of concession agreements (covering 12 million hectares), following
a review sponsored by the World Bank into corruption in the timber
industry.14-17 Taking account of the cancellations in the DRC, currently
allocated concessions across the six Central African countries therefore
cover about 43 million hectares of forest (slightly more than the size
of Spain).
While the aggregate of protected forest areas in the six countries is
significant (nearly 33 million hectares – the size of Norway), it is
smaller than that currently under timber concessions, and dwarfed
by the total area where logging could in principle occur (133 million
hectares – roughly equivalent to the land areas of France, Germany
and the UK combined). The relatively low net current deforestation
rate in these African countries conceals the climate threat implicit
in production forests. If all were logged, the carbon emissions
consequence would be devastating. Selective logging under current
levels of logging intensity could release an estimated 5GtCO2,
equivalent to half of global emissions from all air and ship travel
in the world in 2005. If the logging intensity increased to levels
currently seen in South-East Asia’s forests, as much as 52.7GtCO2
could be released into the atmosphere – this is equivalent to almost
twice the world’s total emissions in 2005.ii,21 (See the Impacts
section below for more on logging intensity).
ii Conservative calculation based on findings from a study by Brown on the carbon impact of lower
intensity selective logging (as found in concessions in Africa)18, a study by Feldpausch on selective
logging in Amazonia,19 and a study by Putz on the carbon impact of higher intensity logging in south-East
Asia.20 As argued below, it is possible that higher logging intensity could become more prevalent in
timber concessions in Africa in the future, if infrastructure is improved and transport costs lowered.

Yet, while the level of forestland reserved for industrial logging in
tropical African forests is clearly a major potential emissions disaster,
the current direct impact of the industrial forestry sector in the region
is relatively modest. In the DRC, for example, the Fédération des
Industriels du Bois, a timber industry association in the DRC, believes
that only half of the total area under concession (about 10 million
hectares) were in operation.22 The actively logged areas in the DRC,
though considerable, are far less than the size of the concessions
implies. The reasons for the slow development of industrial logging in
Africa are largely economic: poor infrastructure and high transport
costs means the incentives to step up logging activity remain poor.
In terms of logging intensity per hectare, because Africa’s forests have
a much lower density of high value species this makes the systemic
extraction of timber in Africa much less attractive and cost effective.
In many areas therefore, more by accident than design, a form of
selective logging already takes place, which would seem to reduce
the carbon benefits offered by SFM programmes or RIL.
2.2.1.1 The corporate landscape of industrial logging
Much of the industrial logging in Africa is carried out by international
groups – it is estimated that more than 50 per cent of the forestry
harvesting and processing enterprises in tropical Africa are owned
by large foreign companies.23 The vast majority of these are either
European or Asian (the latter largely Malaysian or Chinese). The
European firms are well established in the markets with strong colonial
ties: for example, in the Ivory Coast, the prominent companies are
French, Italian and Lebanese, whilst in Ghana, English and Dutch
firms are the most important. In Cameroon, European firms have
a wide presence: the French group Pasquet has licenses for over
300,000 hectares, the Belgian group Decolvaenere 200,000 hectares
and the Italian group SEFAC over 500,000 hectares.24 In total, these
three groups control logging in more than 10 per cent of the allocated
forest concessions. The Asian companies are more dominant in
Equatorial Guinea, the CAR and the South Congo.24
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In Equatorial Guinea, Shimmer International, a Malaysian group, has
licenses for 500,000 hectares, out of a total forest area in the country
of 1.25 million hectares. Medium-sized businesses operate alongside
the multinationals, often African or European, largely focused on short
or medium-term strategies (in part through a lack of technology or
suitable finance).
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2.2.1.2 Future trends
Although publicly available statistics on the configuration of the
corporate landscape in forestry is sparse, extensive consultations for
this report indicate that in the Congo Basin and perhaps in much of
tropical Africa, the introduction of new and more stringent regulations
(backed by the World Bank and the IMF since the mid 1990s) has
triggered structural change within the sector. The two emerging trends
are increasing concentration of the export-oriented segment in the
hands of large companies (usually foreign-owned) where trades
are biggest, and an increasing fragmentation (or informalisation)
amongst smaller companies generally executing smaller trades, at
the bottom end of the market. The implications are unclear, but
may presage greater difficulty in regulatory enforcement in relation
to smaller companies.
In supply terms, the future trends for industrial logging in tropical
Africa are unclear. While demand is forecast to rise, increasing
regulation, export limitations and growing EU consumer sensitivity to
environmental factors could all play a part in slowing the activation
rate of currently dormant logging concessions on the supply side.
Attitudes and policies relating to REDD could clearly have a major
impact in this context. Capacity issues are also likely to play a part in
constraining supply, because of the need for significant investment in
infrastructure (transportation and communications, wood-processing
plants) if output is to be increased.
Looking at future trends on the demand side, the industry is almost
entirely export-orientated and is heavily dependent on the EU and
Asia, with Chinese demand likely to continue growing. In Europe, the

dominant trends are a steady increase in demand for processed goods
and a small relative reduction in the overall demand for African raw
logs. It is possible that both will continue if environmental awareness
and sensitivity continues and efforts to remove illegally sourced timber
from Africa-Europe supply chains, such as through the EU’s Forest
Law Enforcement, Governance and Trade (FLEGT) programme, are
successful. Meeting raw log demand from China and other Asian
countries is dependent on the willingness of individual countries
to export such low value items.
2.2.2 Small-scale logging
The foreign-owned timber companies in Central and West Africa focus
on extracting high value timber trees and exporting to overseas markets.
Domestic demand for timber is therefore largely met by small-scale
logging operating outside the concessions system. The different parts
of the sector are linked, with logging companies often outsourcing
aspects of their operations to informal loggers.
Only a small part of the small-scale logging sector is ‘formalised’ in
forestry policies. In some countries, forestry codes allow for people or
small companies to obtain permits to harvest small volumes of timber
over specified time frames or areas. In Cameroon, nationals can obtain
permits, generally for one year, to harvest up to 500 cubic metres
of timber (about 300 tonnes) from a limited area of forest. Personal
logging permits (for firewood, wood crafts, and home construction)
can also be obtained for three months on a renewable basis, for up
to 30 cubic metres of timber (about 18 tonnes).
In Tanzania, there is no system of awarding concessions, and smallscale logging companies produce most of the legal output: nationals
can apply for permits to harvest a set volume of timber, but according
to consultations in Tanzania, restrictions on where logging takes place
seem to be limited.25 As might be expected, permitting systems
appear to cover only a small part of all small-scale logging activity and
much of it remains informal or even illegal. This means that most of
the output of small-scale logging goes unrecorded, and data on the
scale of the sector is very poor (see below).
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2.2.2.1 Community forestry
Another growing force in the small-scale logging sector is community
forestry. Many different models of community forestry are practiced
across tropical Africa but they all entail devolving management and/or
ownership rights over forests to the community level. Indigenous
peoples and other communities have managed forests under their
customary ownership to procure all sorts of products – including
timber but also woodfuels, medicines, tools, bushmeat and other foods
– for thousands of years. Community forestry emerged in the past few
decades as a way of formalising and achieving legal recognition for
these customary systems of forest management.
Community forestry is promoted by NGOs, development agencies and
national governments, in some cases as an alternative form of forest
management to industrial timber concessions, and in others as a way
of improving the regulation of the small-scale sector. It is meant to
reduce the impact of logging activity on tropical forests, while protecting
local communities’ rights and delivering greater benefits to livelihoods.
We therefore discuss community forestry in the Interventions
section of this chapter.
2.2.3 Informal and illegal logging
The vast majority of logging in Africa’s tropical forests takes place
outside the rule of law or formal concessions or permit-based
systems. The distinction between informal and illegal logging
is blurred, and largely dependent on a country’s laws.
Informal logging is often used to refer to small-scale logging activity
that is not formally organised or regulated by law. This could include
people living in rural areas collecting wooden poles for house
construction as and when they need it, or pit sawing – a basic
method of processing sawnwood in which a log is laid over a
pit dug in the ground and cut with a handsaw or chainsaw.

Because informal logging is, by definition,
unorganised and poorly regulated, and also
includes production for subsistence purposes,
regional data on the volume of timber produced
is very poor. Countries do not report informal
harvests to the FAO.26 Estimates for the DRC
suggest that the output of the informal sector
far outweighs that of timber concessions: one
report estimates that timber companies harvested
180,000 tonnes of timber in 2005,22 while smallscale loggers harvest between 900,000 and 1.4
million tonnes every year.27 Once processed, the
authors estimate that this represents around
300,000 tonnes of sawnwood.22

Small, informal logging operations are
responsible for meeting domestic timber
demand, and account for the vast majority
of total timber production in tropical
African countries.
Courtesy of Global Witness

Illegal logging encompasses a broad range of activities (see Box 2),
and is relevant to both industrial and small-scale logging. Unlike
informal logging, illegal logging activity is not simply unregulated, but
in direct conflict with regulation. Logging companies can break the
rules outlined in their concessions, bribe officials, or neglect legal
obligations to local communities; at the small-scale, most logging
activity may be deemed illegal in some countries.
As with informal logging, the volume of wood harvested illegally
is poorly recorded, and statistics are unreliable. Over 50 per cent of
all timber production is attributable to illegal logging in some African
countries, according to some estimates (see Table 2). Similar trends
are observed in other countries: a study in the southern coastal forests
of Tanzania estimated that up to 96 per cent of 11,000 tonnes
harvested over a two-month period in 2004 were illegally logged,
at a loss of almost $10 million in tax revenues. The same study
extrapolated the figures across the entire country and estimated that
the Tanzanian government lost tax revenues from timber harvest for
that year of $24–$58 million.25
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Box 2: What is illegal logging?
Illegal logging may refer to a broad range of activities, including
the following:28
n	Violations
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of indigenous peoples’ rights, or public or private
ownership rights: for example, illegally acquiring a concession
through bribes or force.

n	Violations

of forest management regulations or contractual
agreements: for example, exceeding harvest quotas, logging
prohibited species, or logging outside the agreed
concession area.

n	Violations

of regulations related to processing or trade: for
example, sawmills using illegally harvested logs, or trade
in prohibited species or products – many countries ban
the export of raw logs to encourage domestic processing,
which adds values to exported products.

n	Violations

of financial, accounting or tax regulations: for
example, evading taxes related to the harvest and trade
of timber.

on the scale of illegal logging do not help illuminate
which of these images is closer to the truth.
African governments, and the governments of
importer countries, have made several attempts
to formalise small-scale logging activity and
halt illegal logging through forestry policy. As
Rosewood logs lie on a riverbank in
awaiting transportation.
mentioned above, one strategy to formalise small- Madagascar
Madagascan Rosewood is highly prized
around the world for its colour and quality
scale logging that is being pursued in several
finish, especially by guitar makers, but
tropical African countries is community forestry, is under threat from illegal logging.
often with strong support from international and Courtesy of Global Witness
national NGOs, as well as development agencies. Cameroon, Kenya,
Malawi, Mozambique, Namibia, Tanzania, Uganda and Zambia have all
enacted policies that devolve ownership and/or management rights to
the community level, to varying degrees.32 Community forestry policies
appear to be less prevalent in Central and West African countries: the
Central African Republic, Ivory Coast and Republic of Congo do not
appear to have community forestry policies. See the Interventions
section in this chapter for a full discussion of community forestry.
Table 2: Scale of illegal logging in selected African countries
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Table 2 is based on figures cited in reports by the World Bank and
the OECD, but some authors have questioned the accuracy of such
figures, citing problems with sourcing, and a lack of clarity in the
distinction between illegal and informal logging.24, 29
The prevailing image of illegal logging in the tropics may be of a
convoy of old, rusted trucks lumbering along muddy tracks through
the dense forest, with freshly cut logs piled high on the back. In
reality, however, a large proportion of the wood that is harvested
illegally in tropical African countries is likely to be carried out by
individuals with handsaws. While there does appear to be strong
consensus that the formal timber sector is far outweighed, in terms
of total output, by the informal (and illegal) timber sector, statistics

Country

Per cent of total production

Benin

80%

Cameroon

50%

Gabon

70%

Ghana

60% (‘at least 66%’ in one report)

Mozambique

50–70%

Source: Adapted from Contreras-Hermosilla, A., R. Doornbosch, and M. Lodge,
The economics of illegal logging and associated trade. 2007, OECD;30 and World
Bank, Strengthening Forest Law Enforcement and Governance: Addressing
a Systematic Constraint to Sustainable Development. 2006, World Bank:
Washington, DC, USA.31
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Illegal logging is also tackled through international programmes
such as the Forest Law Enforcement, Governance and Trade (FLEGT)
initiative. Designed to reduce the level of EU imports of illegal wood
(currently estimated at 20 per cent of total wood imports), this
programme has, so far, partnered only with Ghana and Republic of
Congo. There are additional examples of international cooperation
but these are not always solely focused on illegal logging. Gabon, for
example, has consistently adhered to the International Tropical Timber
Agreement, Uganda (amongst others) is a member of the Convention
on International Trade in Endangered Species of Wild Fauna and
Flora (CITES), while the DRC has signed up to a number of
different international agreements.
2.2.4 Forest zoning and the forestry sector
Many countries in tropical Africa have forest zoning as a key element
of their forestry codes. Forest zoning involves demarcating a country’s
entire forest area according to different uses and legal status. Forest

Forestry codes commonly split forests into two overarching categories:
‘permanent forest’, owned by government (whether state, regional
or local), and ‘non-permanent forests’, which may be owned by
government, private individuals/companies, local communities, or
have no legally recognised owner (see Table 3). Permanent forests
are generally designated for protection (national parks, game reserves
and water catchments) or production (timber primarily). Non-permanent
forests may be managed for a variety of purposes – producing
woodfuels, plantations, agriculture, community forestry – and regulations
to ensure sustainable levels of use are usually poorly enforced.
Industrial logging is largely based in government-owned forests; smallscale logging may be in either, depending on the particular national
forest code; and informal logging largely occurs in open access forests.

Table 3: Forest zoning in selected countries
Total forest area (ha)

Cameroon

DRC

Tanzania

Uganda

21,245,000

133,610,000

35,257,000

3,627,000

No forest zoning state maintains
ownership of 100%
of the land

Reserved
forests

Permanent
Forest Estate

Permanent forest

Permanent
Forest Domain
		
		
Non-permanent forest

Non-Permanent 		
Forest Domain		

Public
forests

Forests on private
and customary land

Percentage of forest owned by state

77%

39%

52%

CHAPTER

8

zoning is therefore an important factor in determining which types
of forestry are active where.

100%

Sources: Food and Agricultural Organization (FAO), Global Forest Resources Assessment 2005.26; Republic of Uganda, Facts and Figures: Participatory Forest
Management in Tanzania;33 WWF. Sustainable forest management in Southeast Cameroon.34
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2.3 Africa and the global timber trade
Both globally and on a local scale, the timber industry in tropical Africa
is significantly less valuable than the extractive industries. In 2006,
global exports of timber products only amounted to approximately
$200 billion, of which Africa accounts for only 2 per cent or $4 billion
in total.35 This is small when compared to the often multibillion dollar
projects that the extractive industries bring to the continent. The
Democratic Republic of Congo (DRC) alone has received over $5
billion in investment from China in return for mineral rights.36
Finance on this scale makes it clear that the formal forestry
sector, in economic terms, is a poor relation.
Not only is Africa’s share of the global wood products trade small
but also it is largely geared to the production of low value items. In
2005, Africa produced 43 million tonnes of industrial roundwood,
5.4 million tonnes of sawnwood but only 3.6 million tonnes of more
processed products such as paper.35 For comparison, Asia produced
164 million tonnes of industrial roundwood, 43 million tonnes of
sawnwood and over 120 million tonnes of processed products.iii,35
iii Volumes of timber products are often expressed in cubic metres. We have converted all figures into
tonnes assuming a wood density of 0.6 tonnes per cubic metre.

Therefore, while Africa has some 8.4 per cent of the global value of
roundwood exports, the region accounts for only 0.6 per cent of the
global value of paper exports (see Table 4). And it is the processed
products which generate the most value added within the forestry
sector: for example, of the $119 billion gross value added to Asian
economies by the forestry industry in 2006, $86 billion (or 72 per
cent) was from processed products.35
Given the overall data, it is unsurprising therefore that logging
concessions produce only modest direct revenues for individual
countries (see Table 5). Government revenues from timber concessions
are little more than $10 million per annum in Liberia, Ghana, Central
African Republic (CAR) and Equatorial Guinea. Cameroon and Gabon
earn approximately $40 million and $50 million per annum respectively
but this is still only a fraction of the total GDP and very insignificant
when compared to revenues from oil and mining. In Cameroon, for
example, oil revenues have been estimated at $480 million per annum
– over 10 times the value of revenues from the industrial forestry sector.
In the more oil-rich Republic of Congo, the comparison is even
starker: in 2003, oil revenues were approximately $2.3 billion
compared to $20 million generated from forest concessions.24
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Table 4: Africa’s share of trade in wood products
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Exports

As % of global value

As % of consumption in Africa

As % of global value

As % of consumption in Africa

Industrial roundwood

0.7

1

8.4

6

Sawnwood

3.3

45

3

23

Wood-based panels

1.4

45

1.9

37

Pulp for paper

0.8

26

1

36

Paper, paper board

2.5

51

0.6

12

Source: Food and Agricultural Organization (FAO), State of the World’s Forests 2009. 2009. Available from: ftp://ftp.fao.org/docrep/fao/011/i0350e/i0350e.pdf.35
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Table 5: Summary of the economics of forest concessions in Central Africa
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Cameroon

Gabon

Congo

Forest revenue (forest taxes)

$40m

$50m

$20m

Employment (formal sector)

13,000

11,500

6,500

Est. informal employment

150,000

Likely low

Likely low

Contribution of sector

3.1% (3.2% of non-oil GDP)

6.4% of non-oil GDP

5% (10% of non-oil GDP)

Average size of concessions (ha)

150,000 to 600,000

300,000 to 650,000

200,000 to 1.3m

Nationality of largest concessionaires

Italy, France, China

France, Italy, China

Germany, Denmark, France

DRC

CAR

Eq. Guinea

Forest revenue (forest taxes)

$3.85m

$10m

$12–13m

Employment (formal sector)

15,000

4,000

2,000

Est. informal employment

Likely high

Likely low

N/A

Contribution of sector

N/A

N/A

N/A

Average size of concessions (ha)

300,000 to 1.8m

180,000 to 700,000

550,000

Nationality of largest concessionaires

Germany, Lebanon, Belgium

China, Lebanon, France

Malaysia

Ivory Coast

Ghana

Liberia

Forest revenue (forest taxes)

$15.7m

$13–15m

$13m

Employment (formal sector)

25,000

8,000

8,000

Est. informal employment

Likely high

Likely very high

N/A

Contribution of sector

N/A

N/A

N/A

Average size of concessions (ha)

150,000 to 500,000

15,000 to 140,000

N/A

Nationality of largest concessionaires

Lebanon, Italy, France

UK, Germany, Netherlands

Malaysia
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Source: Karsenty, A., Overview of Industrial Forest Concessions and Concession-based Industry in Central and West Africa and Considerations of Alternatives.
2007, CIRAD.24
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These numbers, however, underestimate the economic importance of
forestry if employment and other factors are taken into consideration.
First, these are direct revenues and ignore the total value added by the
sector. The Ghanaian government, for example, estimates that total
export earnings in 2007 were $180 million and cites the industry as
a critical source of foreign exchange.37 In Uganda, a country not noted
for its large forestry industry, the sector was calculated to account for
some 6 per cent of GDP in 2001.38 In addition, direct employment
figures can be significant and account for as much as 29 per cent of
the regional workforce in Congo Basin countries.39 In Ghana, the
forestry sector is estimated to employ some 50,000 people but the
numbers are much lower in most other countries, with only 13,000
and 11,500 employed in Cameroon and Gabon for example.24
Direct revenue estimates also ignore the informal sector and jobs
associated with wood products such as furniture making or wood
carving. In Ghana, for example, tertiary employment is estimated
at around 55,000 and for Cameroon, the informal or illegal sector
could include up to 150,000 workers.24 Forestry may not be as
critical to Africa’s economy as the extractive industries but it is
still an important source of employment and foreign capital.
Another factor is that while the forestry sector may be much less
important than mineral and energy extraction at the national level in
tropical African countries, it can be critical to isolated local economies.
Taken as a whole, the forestry sector provides many jobs (usually
non-skilled) in often remote and economically marginalised areas.
The result is that millions of Africans depend on forestry, in all its
guises, for support and survival. It is important again to note the lack
of reliable data on the illegal and informal sectors, which, given their
dominance in the supply of forest products, further undermines the
usefulness of statistics which describe only the formal industrial sector.

Since the start of the colonial era the timber trade in Africa has relied
on European demand, and the EU remains the major market for West
and Central African wood exports. But since 1995, EU demand has
slackened, due to a combination of increasing domestic environmental
sensitivity and decreased price competitiveness from African products.
France, for example, used to account for approximately 17 per cent and
35 per cent of annual demand for roundwood in Cameroon and Gabon
respectively, but trade has slipped to 7 per cent and 25 per cent
respectively, as French consumers react to environmental concerns.40
Yet, as traditional ties with Europe weaken, China’s rapid growth
is providing a growing market for African wood: in 1995, China
accounted for less than 5 per cent of African timber exports, but
by 2004 this figure had risen to over 30 per cent.40
Europe remains, however, the major market for African wood: in
2006, the EU imported about 2.6 million tonnes of RWE (roundwood
equivalent) compared to 1.3 million tonnes exported to China.41 And
although Chinese demand for African wood has grown considerably, it
has risen less rapidly than China’s overall demand for timber imports.
Africa’s share of total Chinese wood imports actually declined from
4 per cent in 2000 to less than 3 per cent in 2006.41 In other words,
the rise in demand for African wood is a small part of a huge growth in
Chinese demand for world timber as opposed to a particular emphasis
on African timber.
The overall figures mask considerable variation on a country-bycountry basis: in the west of Africa the more established producers,
such as Ghana, the Ivory Coast, Nigeria and Cameroon, export largely
to the EU with little Chinese trade; but, conversely, Chinese imports
account for 90 per cent of Mozambique’s exports, 70 per cent in
Equatorial Guinea, 50 per cent in the Republic of Congo and 40
per cent in Gabon.41
In addition to sourcing differences, China and the EU focus on very
different products. China imports almost entirely logs from Africa (85
per cent by volume in 2006) – ie, raw, unprocessed products.41
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Chapter DESTINED
4: Forestry in tropicalFOR
Africa PARTICULAR COUNTRIES
Protecting and restoring forest carbon in tropical Africa

* import data have been converted to estimate roundwood equivalent export volume
Figure 1: Main export markets for West and Central African timber
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Source: Globaltimber.org.uk.11
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This is because China’s manufacturing efficiency and cheap labour
policies in tropical African countries. Gabon, Cameroon and Ghana
can overcome the high prices and transportation costs of logs: a
have implemented log export bans, which has seen trade with
Sources: based on Eurostat, World Trade Atlas, national trade statistics, UN Comtrade.
product of China’s economic structure and Africa’s willingness to
China wane.42 Currently, therefore, Africa’s traditional ties with the
export such low value products. In Europe, however, demand for
EU, combined with increased concern for environmental services,
processed products from Africa is growing: in Gabon, 60 per cent
perhaps creates an opportunity for increased regulation, higher value
of exports to the EU are processed goods and similar trends can be
products and a focus on conservation. However, China’s demand
seen in Ghana and Cameroon.41
for unprocessed logs, combined with Africa’s willingness to provide
them, does perhaps pose a threat to this opportunity: continuing
These trends appear to reflect two interdependent factors: Europe’s
to export logs will keep the African forest sector undeveloped (so
sensitivity to environmental concerns and different national forestry
domestic demand can still not be met by efficient means).41

Protecting and restoring forest carbon in tropical Africa
Chapter 4: Forestry in tropical Africa

3. Logging impacts, problems and challenges
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In this section we look at the impacts of industrial, illegal and informal
logging across tropical Africa, and assess the threats that they pose.
For analysis of selective logging and plantations, see the
Interventions section.

3.1.1 Direct impacts
n	Where clear felling is practised, almost
all aboveground biomass carbon is likely
to be removed.

3.1 Industrial logging
As we saw earlier in this chapter, the current emissions from logging
in Central tropical Africa are dwarfed by the potential carbon losses
that could be generated if the 133 million hectares of production
forests in six countries were to be logged. Logging this area of forest
under current logging intensities for industrial logging concessions
in Africa (1–5 trees per hectare) could release 5GtCO2, but if this
were to rise to logging intensities in South-East Asia (8–15 trees per
hectare) it could reach over 50GtCO2 – equivalent to double global
emissions in 2005.18-20 This calculation does not include currently
unlogged production forests in West and East Africa, and is thus
an underestimate for the whole of tropical Africa. It also does not
include very large areas of forest that are under governmental
control, which could be designated for logging.

n	Selective

Yet despite the scale of this threat, data on emissions from logging in
the region are limited, in part because land carbon measurement in
tropical African countries is in its infancy, and in part because only
a small number of peer-reviewed ground-based studies have been
carried out, with a particular dearth of comparative analysis on
the impacts of different logging and other forestry practices. The
measurement of logging impacts is further complicated by difficulties
in assessing indirect as well as direct consequences, such as
increased vulnerability to fire and increased conversion of forests to
agriculture in already logged forests. But while the data deficiencies
do constrain precise analysis of particular forests and regions, the
fundamentals of logging impacts are clearly understood.

n	Many

logging can lead to substantial loss of
forest carbon. The amount of carbon lost varies
Courtesy of Global Witness
according to logging intensity, which in the
tropics is often reported to be highest in SouthEast Asian forests (Malaysia and Indonesia), and lower in South
America and Central and West Africa. Studies have found that
selective logging in South America and Africa can result in the loss
of 5–20 per cent of carbon stocks, but can be as high as 50 per
cent in South-East Asia.3, 18, 19

n	Collateral

damage to the surrounding forests as targeted trees are
felled and extracted can be substantial. The amount of carbon lost
is not simply reducible to the amount of wood taken out. Many
unlogged trees are severely damaged as a by-product of selective
logging operations, leading to forest degradation.
forests under timber concessions are logged too frequently
for forests to recover adequately. This means that an area of forest
is logged again too quickly for it to be sustainable.43 In terms of
carbon, short rotations could prevent a forest from returning to
levels of carbon storage found in mature forests, because the
approach focuses on removing the largest trees which store the
most carbon (but take the longest to grow).

n	Recent

studies have confirmed that tropical forests continue to
sequester carbon from the atmosphere once they reach maturity
(it was previously believed that old growth forests were ‘carbon
neutral’), which means that logging results in the loss of a longterm carbon sink.44-46
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3.1.2 Indirect impacts
Industrial and selective logging triggers indirect consequences that
weaken forest resilience, making it more likely that further carbon
losses will occur after the first cut has taken place:
n	roads
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built during the first cut phase usually become permanent,
leading to easier access for illegal and informal loggers and farmers,
in turn leading to additional logging and conversion of forests
to agriculture;47

n	the

loss of the canopy can increase the vulnerability of forests to
fire and drought;

n	forest

dieback – many trees are adapted to dense forest conditions,
and do not survive the exposure to wind, sunlight and water loss
that forest thinning can trigger; and

n	logging

damages the ecological richness of forests, leading to
reductions in seed dispersal and germination that can adversely
impact forest resilience and carbon storage intensities.

3.1.3 The evidence base on logging impacts
Below we summarise what is known on the range of carbon losses
and gains that can occur in logged forests. Because of the dearth of
Africa-specific studies, some of the current benchmark articles are
based on studies carried out elsewhere in the tropics.iv The overall
conclusion is that while further research is needed to narrow some
of the very wide data ranges, the underlying implications are clear:
logging is overwhelmingly negative in carbon terms.
Asner.49, 50 Researchers at Stanford University’s Carnegie Institute
carried out the first large-scale assessment of logging in the Brazilian
Amazon based on high-resolution satellite imagery and new analytical
techniques capable of detecting small forest canopy openings. A
number of striking observations were made:
iv Principal secondary sources drawn on for this section include the ProForest report and the Global
Witness study, Vested Interests: Industrial logging and carbon in tropical forests.48 and many of the
papers referenced in these reports.

n	the

area of forest being degraded by selective logging was roughly
equal to the area deforested over the same period;

n	the

level of degradation was high – 76 per cent of the canopy
damage was severe enough to leave the forest susceptible to
drought and fire; and

n	on

average, one third of the forest area that was selectively logged
in the year 2000 was completely deforested by 2004.

One of the studies also found that in areas with high population
pressures, such as the eastern fringes of the tropical forests of the
Amazon, logging exposes the forests to the risk of permanent
conversion to agriculture and associated settlements.50
Brown.18 The Global Witness report comments on a study by Sandra
Brown for USAID on a concession run by Congolaise Industrielle des
Bois (CIB) in the north of the Republic of Congo, which ‘is sometimes
alluded to as a model of “sustainable forest management”. But even
here, in the course of harvesting 120 trees, another 727 trees were
severely damaged (stems snapped or uprooted) and left to decompose,
resulting in half a tonne of carbon in collateral damage created per
cubic metre of commercial timber extracted.’48 The carbon loss from
skid trails in this operation was determined to be 6.8kg per metre of
trail, or 0.09 tonnes per hectare, while roads generated 2.6 tonnes per
hectare. Overall, the study found that the total carbon lost from the
forest resulting from this ‘reduced impact’ logging was 10.2 tonnes
per hectare (including extracted biomass carbon and damaged
biomass carbon in logging gaps, skid trails, and logging roads).
FAO. A 1999 study found that, due in large part to the access
provided by roads, the deforestation rate due to conversion to
agricultural land was eight times higher, overall, in forests that
have been logged than in undisturbed forests.51 The Congo Basin
has over 50,000km of logging roads; Gabon alone has a network
of 13,400km of logging roads – more than the length of the German
autobahn network.52
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Feldpausch.19 An assessment of a logging operation certified by the
Forest Stewardship Council (FSC) in the southern Amazon employing
RIL found that collateral damage released twice as much carbon as
the harvest of target trees. While on average only 1 or 2 trees were
harvested per hectare, 10 trees were severely damaged in the felling
of each target tree, and 6 trees per hectare were destroyed in the
construction of log decks and roads within the same area. Overall,
logging damage produced 4.9–8.8 tonnes of carbon per hectare,
contained in coarse woody debris. This was over twice the amount
removed as logs (2.1–3.7 tonnes of carbon per hectare).
International Tropical Timber Organization (ITTO). A 2007 study
report on the forests of Papua New Guinea (PNG) noted that nearly
half of the trees in a typical ‘selective’ logging operation are killed. Only
5-6 per cent of the total wood volume is removed as timber – most of
the rest ends up as greenhouse gases in the atmosphere. An estimated
20.5–23.2 million tonnes of carbon were released in 2007 as a result
of logging-related deforestation and forest degradation. By comparison,
the largest coal-fired power plant in the United States released 7.4
million tonnes of carbon in the same year. The study estimates that
if carbon were assigned a nominal value of $10 per tonne of CO2,
the annual emissions from logging operations in PNG would be
worth more than the total value of forestry exports, which averaged
$156 million annually in recent years.53
Lewis,44 and others. A 2009 paper, based on forty years of study
in Africa, found that primary tropical forests continue to grow and
sequester carbon. Other evidence on the sequestration properties of
mature forests includes a 2008 survey of forest carbon-flux estimates
which found that primary forests older than 200 years sequester on
average 2.4 tonnes of carbon per hectare per year, with much of that
contained in soil and root organic matter,45 and a 2004 study of the
total biomass of Amazonian old growth forests, which found that it
had increased by as much as 1.22 tonnes per hectare per year over
the past two decades.46

The above satellite image show the
penetration of logging roads into the
rainforest of the Republic of Congo over
a 25-year period between 1976 and
2001. Logging roads can be a catalyst for
deforestation as previously remote areas
of forest are exposed to new activities.
Courtesy of UNEP
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But as the Global Witness report notes, ‘comparisons of emissions
from RIL with a business as usual scenario of conventional selective
logging are misleading. These comparisons hide the substantial
damage that RIL causes to forests relative to their undisturbed state.’
The dotted black line in Figure 2 represents the forest carbon stocks
that would be retained in the forest if it were kept fully intact, rather
than logged. At 30 years after logging, the forest logged using RIL
techniques has approximately 30 tonnes more carbon per hectare
compared to the site of conventional logging. Compared to the forest
under conservation, however, RIL has still resulted in the loss of
about 78 tonnes of carbon – over a third of its total.48
Redford, Corlett. In regions with lower population density, such as
parts of the Congo Basin, new roads provide greater access leading
to unregulated logging and poaching activity in remote areas that are
difficult to control. As a result, wildlife becomes more vulnerable to
exploitation for the commercial trade in bushmeat. The loss of these
forest-associated species leads to ‘empty forest syndrome’, whereby
the absence of animal vectors results in the failure of a surprisingly
large number of plant seed dispersal and germination processes,
further impoverishing the forest and its ecological resilience.56, 57
Uhl, and others. Intact tropical rainforests are virtually immune to fire,58
but as these forests are degraded by human activities the frequency
and extent of fires increase.59 In particular, degradation due to industrial
logging is one of the major causes of increased fire susceptibility in
tropical forests.60 The canopy gaps caused by logging disrupt the cool,
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Figure 2: Carbon stocks in forests recovering from conventional
selective logging and reduced impact logging in Sabah, Malaysia
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Pinard and Putz. A study in Sabah, Malaysia, found that reduced
impact logging (RIL) destroyed 15 per cent of large non-target trees
compared to 41 per cent in conventional selective logging operations;
one year after logging, RIL sites were found to retain 67 per cent of
the original biomass, compared to 44 per cent for the conventionally
logged sites.54 Another study, which drew on data from Sabah,
Malaysia and Para, Brazil, found that applying RIL techniques
reduced emissions from logging by almost 30 per cent.20
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Source: Adapted from Global Witness, Vested Interests: Industrial logging and
carbon in tropical forests. 2009. Available from: www.globalwitness.org.48
Originally adapted from Putz, F.E., et al. Improved Tropical Forest Management
for Carbon Retention.55

moist microclimate underneath the canopy. Exposure to sun and wind
dries out vegetation and increases the likelihood of fire.61 In addition,
collateral damage from logging leaves behind dead and dying debris
that, once dried, can serve as fuel for fires. The combined effect is an
increase in the flammability of the forest. Openings in selectively logged
forests in the eastern Amazon were found to burn after 5–6 rainless
days and in secondary growth forests after 8–10 days.58
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3.1.4 Industrial logging as a bulwark against expansion of
agriculture and biofuels?
Industrial logging is a prominent land use in the forests of Central
Africa, with more than 40 million hectares under active and dormant
logging concessions – 22 per cent of the forest area, compared to the
15 per cent of forests in protected areas.10 It is also significant in
West Africa. In East Africa, industrial logging is more limited, partly
as a consequence of economic difficulties over the last two decades,
but also as a function of lower value timber trees in the region.
A seemingly counterintuitive argument proposed by some experts
is that far from being curbed or halted, industrial logging should be
maintained as an effective carbon and forest ecosystem protection
strategy: ‘Timber production, if properly managed, can maintain
most forest carbon stocks and offset opportunity costs of slowing
the expansion of palm oil and swidden agriculture.’62
Part of the rationale for this defence of industrial logging is a fear that
a ‘land use vacuum’ could arise in the event that logging concessions
are cancelled. The forests in question might have uncertain status
within national forest zoning plans, or they could simply revert to
common public lands, open to informal logging and vulnerable to
disputes and confusion over land tenure. ‘De-regulated concessions’
could also open the door for something worse than removal of timber
through logging: the full or partial conversion of forests for food and
biofuels production. The pressure to convert Africa’s tropical forests
into agricultural land over the next few decades to meet growing
domestic and global demand is likely to be very significant (see
the Agriculture chapter).

3.2 Illegal and informal logging
Illegal logging is a clear problem in tropical Africa and this is
widely acknowledged. Indeed, there are a number of domestic and
international initiatives to address this issue. Many countries, for
example, have tried to improve their forest management policies with
the aim of producing greater restrictions on timber harvests. At the
same time, there seems a lack of willingness to address a fundamental
issue: if over 80 per cent of all wood extracted in Africa is for wood
energy purposes (see the Woodfuels chapter) and the remainder is
for roundwood,26 and over 50 per cent of total wood extractions are
deemed illegal in many tropical African countries (see Table 2),
what is the overlap between the two sets of data estimates?
The conclusion is inescapable: most supposedly ‘illegal’ wood extraction
is really a form of informal logging, carried out by millions as a basic
survival strategy. Following this logic, it may be the case that initiatives
such as FLEGT have only marginal significance in tropical Africa,
compared with the pressing need to meet domestic demand for timber
and woodfuels in ways that do not cause deforestation and degradation.
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This is a challenging area for donors and funders, because the goal
of forestry is the extraction of resources – the opposite of forest
conservation. The assessment of whether or not to provide support
is therefore focused on the extent to which relative carbon gains can
be obtained through activities that limit harm. We also explore the
responses of key organisations to the activities of the forestry sector, for
example the opposition of Global Witness and the Ecosystem Climate
Alliance to industrial and selective logging.63 The material is organised
under four headings:
n	industrial

logging – limiting the negative impacts through
Sustainable Forest Management (SFM) and other approaches;

n	plantations

– options for meeting domestic timber needs in
tropical African countries using the plantation model;

n	community

forestry – an overview of the options and issues,
including examples from Tanzania and Cameroon; and

n	conservation

concessions – some initial calculations on
the requirements for converting forestry concessions to
conservation areas.

4.1 Industrial logging
Interventions on industrial and selective logging fall into three groups:
lobbying and campaigning to curb, constrain or stop logging activity;
measures to reduce unnecessary logging and waste – the drive for
greater operational efficiency and thus lower impact on forests; and
strategies to promote and improve selective logging, forest certification
schemes, and other Sustainable Forest Management (SFM) approaches.
4.1.1 Advocacy: policy work and campaigning
Several leading international forest NGOs campaign and lobby
on industrial logging in tropical Africa, often producing reports
as outputs. These are often invaluable contributions, highlighting
damaging forestry activity that would otherwise go unnoticed.

The Environmental Investigations Agency
has produced studies of timber flows and illegal
logging relating to a number of countries across
the tropics, including several in tropical Africa.64, 65 Courtesy of Global Witness
FERN plays a leading role on illegal logging,
especially in the context of the European Union’s
FLEGT programme.66 Forests Monitor is focused on corporate activity
in forests, including in Liberia, the DRC and the Republic of Congo.67
Many Friends of the Earth reports on forests include coverage
of logging issues relating to Africa. Global Witness has published
Vested Interests,48 the most comprehensive report on the logging
industry in the tropics. It has also played a key part in highlighting
concerns on Sustainable Forest Management within the REDD
process, through the Ecosystem Climate Alliance.63 Greenpeace
has produced several major reports, including Africa’s Forests: Vital
for our Climate,68 Carving up the Congo,69 and Conning the Congo.70
Rainforest Foundation UK works on many aspects of the protection
of the rights of forest peoples in tropical Africa, and has produced a
range of publications, including Forest Management Transparency,
Governance and the Law: Case studies from the Congo Basin71
and The Use of Non-Timber Forest Products in the Congo Basin:
Constraints and Opportunities.72
4.1.2 Regulation, management, and efficiency measures
Regulatory reform of the forestry sector is taking place in a number of
African tropical countries, notably Liberia, the DRC and Cameroon. One
aspect of reform has been the involvement of NGOs as independent
monitors of industrial logging operations, as a means to address corruption
and illegal logging.22, 73 In Cameroon, Global Witness (with funding from
international donors) was appointed in 2001 as an independent observer
of forestry activity throughout a number of concessions. Its role
includes monitoring of the allocation process and advising on the
improvement of rules and criteria in the bidding process.73 Similar
projects have been adopted in the Republic of Congo and the DRC.
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Another approach to strengthening regulatory control and management
is the development of partnerships between NGOs and logging
companies. These can broadly be seen as aspects of corporate
responsibility. Issues addressed include biodiversity protection
within concessions; services provided by companies to local
communities; closure of logging roads after the harvest phase;
and company investments in local agricultural intensification in
already cultivated areas.
Some commentators suggest that donors should shift their funding
support away from the development of management plans (as these
should be seen as part of the corporate responsibility of logging
companies) to funding of the human resources needed to provide
adequate oversight, within logging companies, government, and
NGOs with monitoring responsibilities.10, 22 This call is recognition of a
fundamental reality in many tropical African countries: the lack of capacity
and expertise, both within governmental departments responsible for
forestry sector oversight, and logging companies themselves.
Several leading NGOs and international organisations work on many
of these issues in tropical Africa, including Tropical Forest Trust74
and CIFOR.75
4.1.3 Sustainable Forest Management (SFM)
Sustainable Forest Management (SFM) is a term used to refer to a
broad range of practices that aim to sustain a productive supply of
products from forests while reducing the impact of extraction, and also
improving the social and economic benefits to local communities.9
SFM can be used to refer to many different forest uses, from logging
in timber concessions to the extraction of honey, rubber, woodfuels
and other products and materials. This section focuses on SFM in
the logging context. In terms of practices to reduce the impact of
logging on forests, SFM includes two main elements:

n

s ustained timber yields (STY) entails limiting the timber harvest
to trees of a particular size, or to a number of trees (or volume of
wood) per hectare; and

n

r educed impact logging (RIL), which encompasses a variety
of techniques to reduce collateral damage to surrounding forest
caused by felling and extracting trees, including minimising width
and density of logging roads; cutting away vines and lianas from
target trees, which can tangle the canopies of multiple trees
together; controlling the direction of felling to minimise damage
to other trees; and disallowing timber felling near streams or
important water catchments.

SFM has been introduced into tropical African forestry in the Congo
Basin as part of reforms of forest laws (Central African Republic in
1990, Cameroon in 1994, Republic of Congo in 2000, Gabon in
2001, DRC in 2002). Donor governments, like France and the UK,
have played major roles in supporting the development of forest
management plans that have mandated aspects of SFM throughout
these countries. Progress has been patchy, particularly in those
countries emerging from the years of civil war and instability.
Requirements for management plans vary from one country to
another, and loopholes exist in some countries that enable
companies to exclude specific tree species from management plans.
SFM is now garnering much support as a strategy to reduce emissions
from deforestation and degradation: tens of millions of hectares of forest
in tropical Africa are currently designated for logging, as noted above, and
reducing the impact of this activity on forests might help avoid substantial
carbon emissions. Whether SFM should be considered a ‘REDD activity’,
which would make it eligible to access finance on international carbon
markets, is a serious point of contention between negotiating parties.
Some argue that SFM can substantially reduce emissions from
conventional logging; others argue that, in the absence of clear criteria
about what SFM is in practice, repackaging SFM as a REDD-plus
strategy could open the door to industrial logging being classed as
forest conservation.48
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What should philanthropists make of this debate? Should they
consider supporting SFM projects to protect tropical forests in Africa?
Our guidance is that this route is high-risk and problematic, in large
part because the term is a debased coinage. Many (if not most)
logging companies claim they are practising SFM, yet practices vary
widely. The consequence is that almost any logging approach can be
described as part of an SFM regime, leading to a risk that SFM can
be used to sanction highly destructive deforestation and degradation.
This puts an onus on donors and funders to acquire locally specific
information, ascertaining what SFM means in practice, for a
particular company in a particular concession.
4.1.3.1 Is SFM an effective forest carbon protection approach?
There is an extensive literature on SFM3, 76-89 yet there is a dearth of
data and comparative analysis on changes in forest carbon resulting
from SFM practices. Overall, arguments for and against SFM in the
tropical Africa context rest on a very small number of studies.18, 43, 62
The case for the application of SFM to timber concessions in tropical
Africa has three principal elements:
n

 onventional selective logging in Central African concessions may
C
involve the removal of only 1 tree per hectare (reported to be one
every 3 hectares in the DRC), meaning that degradation is minimal
and forests quickly recover.43 This argument is supported by
one widely cited study which draws on field surveys in a timber
concession in northern Republic of Congo, owned by the SwissGerman company Congolaise Industrielle du Bois (CIB). This
found that logging in the concession resulted in the loss of 10.2
tonnes of carbon per hectare.18

n

S
 ome commentators argue that timber concessions can prevent the
expansion of commercial cash crops, such as palm oil or sugarcane.
Designating a forest for industrial logging can therefore represent a
substantial saving of carbon, if the most likely alternative land use
is agricultural land.62
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If logging in one country’s forests was halted
completely, loggers would simply move
elsewhere, if demand for timber products
remains high enough. Total net deforestation
would not be reduced, just moved from one
place to another, and the net effect on carbon
emissions would be negligible. Proponents
of logging as a potentially sustainable activity
Well-enforced management plans may
therefore argue that as logging is inevitable,
reduce the carbon emissions
the most effective approach is encouragement help
associated with industrial logging.
for logging companies to further minimise their Courtesy of Global Witness
impact on forests.
Those opposing SFM focus on three issues:
n T
 he low rate of harvest per hectare reported for timber concessions
in Africa above is partly a function of poor rural infrastructure: poor
transport, neglected sawmills and other processing facilities and
inefficient ports push up transaction costs, which means that it is
only profitable for timber companies to harvest the most valuable
trees. If infrastructure improves, and the global demand for timber
products increases, this could possibly change in the future.
n T
 here are no widely agreed standards by which to judge whether
or not a concession is being managed ‘sustainably’. The Ecosystem
Climate Alliance is leading NGO resistance to SFM as an allowable
activity within REDD.63 It argues that the lack of standards
determining what is ‘sustainable’ forest management has led
to the label being applied to ‘business as usual’ logging, quite
clearly unsustainable practices in natural forests, such as clear
felling and logging in primary forests.
n	Logging, regardless of how it is carried out, always involves the loss of
carbon – it will never be able to compete with full conservation. This
almost seems like a truism – logging causes more degradation than not
logging – but it is a point that is rarely made in the literature. When
evaluating the impact of industrial logging on forest carbon stocks,
proponents take the measurement against the baseline of total forest
loss, through agricultural conversion for example. In this way logging
looks favourable, but when measured against a baseline of an intact
forest, logging is clearly not optimal in terms of carbon.
n
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4.1.3.2 SFM versus conservation in the REDD-plus policy context
As originally framed, REDD sought to base rewards and penalties
(or allowable and disallowable activities) on relative carbon gains
and losses. The DRC, for example, has a low historical net rate of
deforestation compared to Indonesia: 0.4 per cent compared to 1.7
per cent, respectively (for 1990–2000).26 The low rate is in part
attributable to the slowing down or cessation of large-scale forestry
and agriculture sectors during the years of civil war and instability.
So the change needed for the DRC to do better than its historical
record is relatively small. In this context, selective logging could be
a sensible strategy, because the relatively lower emissions from this
approach (compared to standard industrial logging or conversion)
would produce a relative carbon gain.
But while this thinking is a logical response to deforestation, it does
not address the problem of forest degradation, the other ‘D’ in REDD.
If all of the DRC’s concessions (active and dormant) were to be
selectively logged, then large areas of forest would be degraded, which
in turn would make them more vulnerable to eventual conversion
to other land uses. The argument thus comes full circle: selective
logging degrades, and degradation can lead to deforestation.
The emergence of REDD-plus during 2009 was a clear indication
that the dangers of relativism had been recognised. REDD-plus calls
for: ‘Reduced Emissions from Deforestation, forest Degradation,
conservation, sustainable management of forests, and enhancement
of forest carbon stocks in developing countries.’90 The relativistic
tensions are still evident, because the concept of reducing has
continued pre-eminence. However, two positive goals have been
added: conservation and enhancement of forest stocks. Coming back
to SFM, we can see that REDD-plus sets up a potential conflict
between conservation and Sustainable Management of Forests.
Inherited from the Bali Action plan, ‘sustainable management of
forests’ can be equated with SFM, within which selective logging is

a guiding principle (through RIL). Some commentators argue that SFM
is an essential REDD-plus component,91 others argue against this.63
Despite the ongoing tensions on these issues, REDD-plus has clearly
shifted the strategic focus toward forest protection, away from the
initial REDD preoccupation with a reduction in utilisation. One view
of REDD-plus is that it could go further still in this direction, eventually
settling on a target for rebuilding forest carbon stocks in the tropics.
This might mean actively increasing the total forest area, and
encouraging natural regeneration at large scales.
4.1.3.3 Forest renewability, resilience, and degradation
Within the second argument – that damage limitation can morph
into forest destruction – there are significant differences of view
on three issues: the renewability of forests; forest resilience; and
forest degradation.
One of the strongest arguments for many biodiversity conservation
programmes is that we do not know how to breed animals like orangutans, killer whales and mountain gorillas. If we reduce wild populations
below critical levels, species will not be able to survive unaided and will
become extinct, or non-renewable. The selective logging, certification
and SFM school of thought argues that forests are different. Trees
removed by selective logging can be replaced by natural regeneration,
which in humid tropical conditions can be remarkably rapid. In addition,
re-growth can be supplemented: almost all species of trees can be
artificially grown, through a combination of nursery cultivation and
planting, if conditions are right. Therefore, trees and forests are
carbon neutral renewable resources.
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The theory of selective logging in natural forests accepts that forests are
whole ecosystems, not just aggregations of trees, and that complete
forest clearance and subsequent conversion of the land to agriculture
or biofuels does destroy a renewable resource. But at what point is
renewability impaired? By opening up the forest canopy, selective
logging lets in more sunlight that stimulates carbon accumulation via
faster growth of trees and vegetation, but the opening up also makes
the forest more vulnerable to wind and fire, and may impair water and
soil retention. Other risks include increased threats to primates and
other large animals from increased hunting (it is easier to track down
prey in a thinned out forest), leading to less seed dispersal57 and thus
less tree diversity, which in turn weakens forest resilience.
Forest ecosystem science is complex, and it is hard to predict the
precise impacts of selective logging in a given forest. But the
argument that intact forests are the best guarantors of forest
resilience is compelling, and from a climate perspective lowers
the risk of loss of permanence.
The third issue in the damage limitation and forest destruction debate
is around forest degradation. What does degradation mean, what
causes it, and how widespread are its effects? Quantifiable answers
to these questions are limited. There have been very few studies of
degradation – yet it is widely recognised as a major challenge, perhaps
as important in the climate context as deforestation. Degradation takes
various forms, and is driven by a range of factors. In some forests,
informal and illegal logging (especially at forest margins) is the primary
cause. In tropical Africa this has led to ‘shrinking forests’, particularly
in drier countries such as Uganda and Tanzania where forest resilience
(especially regenerative capability) is more fragile than in dense,
humid, moist forests. But in many forests, degradation is a function
of large-scale industrial or selective logging, whether that has been
carried out informally or via commercial operations.

This opens up the prospect that the legitimisation of selective logging
could lead to an expansion of the forest area within which it is
practised, including forests that are not currently logged, leading to
an intensification of degradation. Proponents of selective logging argue
that the degradation problem is overstated, because re-growth will
maintain the carbon balance, and, so long as the requisite cutting
cycle is observed, the balance can be maintained in perpetuity. The
risk factor here is clear: can selective logging theory be successfully
translated into practice?
4.2 Plantations
Tree plantations are widely expected to play a key role in climate
change mitigation, for two primary reasons: by removing carbon from
the atmosphere and storing it in trees (see Box 3); and by producing
timber and wood energy products, thus relieving pressure on natural
forests to provide these outputs. The latter is more important from the
perspective of reducing emissions from deforestation and degradation
caused by logging. However, in tropical Africa, the current focus of
timber plantations on exports undermines their potential to reduce the
damage caused by logging: as noted above, the vast majority of timber
harvested from tropical Africa’s forests – over 80 per cent estimated
for the DRC27 – is not for export but for domestic uses, carried out
by the informal sector.
But is this approach feasible? What land resources are required, and
what are the challenges? In this section, we assess the issues and
include some initial calculations for plantations that could meet timber
demand, using Uganda and Tanzania as examples. We also explore
the potential negative impacts of plantations. For plantations that are
designed to produce wood-based energy, see the Woodfuels chapter.

Protecting and restoring forest carbon in tropical Africa
Chapter 4: Forestry in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

4.2.1 Introduction
Plantations can be a much more efficient way of providing timber
and pulpwood than harvesting from a natural forest: the trees, often
fast growing exotic species, are planted in dense rows, treated with
fertilisers and pesticides, pruned and thinned to maximise straightline growth, and felled with precision to minimise damage. Plantations
can improve profits for timber companies. But this greater efficiency
also means plantations could become an important part of forest
conservation by reducing the pressure of timber demand on
tropical forests.v
Timber outputs include hardwood and softwood species. Hardwoods
such as teak are used for high value products such as veneer,
sawnwood, sculptures, and cut pieces for furniture and fittings.
Softwoods are used for sawnwood and construction, but also for pulp
and paper. Many African plantations use fast growing exotic species
(principally eucalyptus, acacia and pine), sometimes called ‘fast woods’,
which can produce yields of up to 20 tonnes of timber per hectare per
year (for eucalyptus, under the right growing conditions),92 compared
to around 2 tonnes per hectare per year in logged rainforest (see
scenario below). Average harvesting cycles, called rotations, in
plantations depend on the tree species being used and the final
product. Some eucalyptus plantations produce small wooden poles
(for scaffolding, small construction, low quality furniture) in as little
as 3 years, but take 30 years to grow large, high quality timber for
sawnwood. Pine species take 12–20 years for pulp, and up to 45
years for sawnwood.92
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v Planting trees may help protect forests in many other ways, beyond substituting for timber
supply from forests, which are covered in their respective chapters: for example, planting woodfuel
plantations, to reduce the impact of fuelwood and charcoal production on forests (see Woodfuels);
and planting trees in buffer zones around protected areas, to protect watersheds, or assist the
restoration of forests (see Conservation).

Box 3: Which sequesters more carbon – a plantation or a forest?
Large-scale tree plantations are seen as a key strategy for
drawing carbon out of the atmosphere and mitigating climate
change, with carbon credits issued via the Clean Development
Mechanism (CDM) for ‘afforestation’ and ‘reforestation’. But
which would sequester more carbon: planting trees over millions
of hectares, or letting forests regenerate on a large scale?
IPCC syntheses of a number of studies indicate that plantations
can grow faster than natural forests in the first 20 years, thus
sequestering more carbon. Plantations in tropical Africa often
utilise fast growing exotic (ie, non-native) species, such as pine
or eucalyptus, and the trees are densely planted, fertilised, and
pruned to maximise growth.
High value hardwood plantations have been an element of African
tropical forestry since the 19th century, but the growth of softwoods
only began on a larger scale in the 1960s, with support from
multilateral and bilateral funders. Tropical softwood plantations were
seen as a means to meet global demand for pulp and paper without
increasing deforestation and degradation in natural forests, drawing
on the competitive advantages of developing countries: relatively
inexpensive land and labour costs. In the 1970s, expansion of
plantations in tropical Africa faltered, because of economic and political
difficulties, which triggered widespread failures in the forestry sector.94
Plantations were neglected or abandoned in many countries, including
Cameroon, Liberia, the DRC, Gabon and Kenya.95 In their 2003
forestry outlook for Africa, FAO noted that ‘the absence of industrial
development has undermined the economic viability of plantations,
resulting in their poor management and outright neglect.’23 The
return of greater civil stability in a number of tropical African countries
in recent years has led to renewed interest in plantations, but with a
focus on stimulating private sector involvement.94
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Table 6: Average annual carbon sequestration in aboveground biomass for forests and plantations by ecological category
(tonnes of carbon per hectare per year)
Years
Wet
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Natural forest
Eucalyptus plantation
Pine plantation

Moist, short
dry season

Moist, long
dry season

Dry

Mountain moist

Mountain dry

≤20

5

2.7

1.2

0.6

2.5

1

>20

1.5

0.7

0.9

0.5

0.5

0.8

≤20

-

10

6.3

2.8

-

-

>20

-

12.5

-

4

-

-

≤20

9

6

4

1.7

-

-

>20

-

7.5

5.5

1.3

-

-
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However, over the long term, natural forests can sequester and store much more carbon than plantations (Table 7). A major reason for this
is that tree plantations are usually established to provide products in addition to carbon sequestration services, such as timber, woodchips
or paper and pulp. Regenerating forests are therefore more likely to provide a more permanent carbon sink, given adequate protection.
Table 7: Average aboveground carbon stored in forests and plantations by ecological category in tropical Africa
(tonnes of carbon per hectare)

CHAPTER

Years
Wet
			

Moist, short
dry season

Moist, long
dry season

Dry

Mountain moist

Mountain dry

CHAPTER

Natural forest*
Mature
		

160
(65–256)

130
(80–217)

62
(60–65)

36
(8–98)

146

20

5
6

Plantation, broadleaf

≤20
>20

50
150

40
75

15
35

10
10

50
75

20
30

Plantation, pine

≤20
>20

30
100

20
60

10
30

8
10

20
50

5
15
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* Range in brackets
Note that the values in both tables are for aboveground carbon only, and do not include belowground carbon sinks (eg, soils and root systems).
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Estimates on the scale of plantation forestry in Africa today vary
widely, from 3 million hectares to 8 million hectares.23, 96 In any
case, Africa is a relatively minor global player in terms of plantation
area: although almost half of all timber plantations, around 67
million hectares, are located in the tropics, less than 10 per cent of
that is in Africa.96 Annual planting is estimated to be slightly below
200,000 hectares (4.4 per cent of the global planting), which is
concentrated outside of tropical Africa (mainly in South Africa, but
also Senegal and north-west Africa). Across West and Central Africa,
Ghana is the only country with a large area of plantations (around
100,000 hectares).23 In economic and demand terms, plantation
area is not necessarily the most meaningful indicator. High value
timber plantations covering relatively small areas are currently (or
have existed in the past) in a range of countries (teak in Ivory
Coast, Nigeria, Ghana and Togo, okoumé in Gabon).
ITTO data estimates that 75 per cent of plantation timber in Africa
is from ‘industrial plantations’, with the remainder from ‘small-scale
plantations’, like communal woodlots for fuelwood. This is significant
by comparison with Latin America and the Caribbean, where the
share of industrial plantations is put at 91 per cent.97
4.2.2 Timber plantations and NGOs
Much of the NGO activity around plantations centres on opposition to
them. World Rainforest Movement is one of the leading organisations
in this camp, campaigning against industrial plantations in the south,
and arguing for regeneration of natural forests where local communities
support the idea and if they were to benefit from forest restoration.98
Environmental Investigations Agency campaigns on issues around
the role of large-scale commercial agriculture and biofuel plantations,65
and illegal logging, as drivers of deforestation. Other key campaigning
organisations on oil palm plantations are Rainforest Action Network,
Greenpeace, and Forest Movement Europe.99

Within the NGO community, pro-plantation
organisations are scarce, although this in part
depends on the definitional problems rehearsed
above. NGOs like SOS Sahel and Farm Africa
are actively involved in tree planting programmes
that sometimes use plantation approaches and
techniques to provide wood energy and timber
for local communities. One important initiative is
The Forests Dialogue (TFD), a group of individuals
from across the forestry sector engaging in
dialogues on sustainability issues in forestry.
TFD has conducted specific dialogues on
‘Intensively Managed Planted Forests’ (IMPFs),
but so far not in the African context.100

Growing cities mean growing
demand for timber products to
use in construction, such as this
scaffolding in Yaoundé, Cameroon.
Courtesy of Thomas Sembrés

4.2.3 Timber plantations and international and national organisations
Within international institutions, the FAO has called for a stronger
focus by forest networks such as the African Forest Research Network
(AFORNET), the Forestry Research Network for sub-Saharan Africa
(FORNESSA), as well as sub-regional networks, on meeting fuelwood
and timber demands from plantations in Africa.23 There are likely to be
sharp differences in regional focus across such networks, perhaps
mirroring the distribution of plantation-based carbon sequestration
projects in Africa found in the Jindal review (out of 23 projects
reviewed, 11 are in East Africa or Madagascar, with none in Central
or West Africa).101
4.2.4 Timber plantations for domestic markets: a key intervention
to protect forests
Plantations can produce much more wood from less land, compared
to natural forests. They could therefore reduce the impact of logging on
forests by providing a new, more efficient source of timber. Some initial
calculations are given below on the scale of timber plantations that
would be needed to meet domestic timber demand in two African
countries, Uganda and Tanzania.
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4.2.4.1 Uganda
Uganda’s domestic demand for timber is expected to reach an
estimated 600,000 tonnes a year by 2025.102 By this time Uganda’s
population is projected to reach 53 million people, implying a very low
(perhaps unrealistically so) per capita consumption of 11 kilograms a
year (see Table 8). Uganda’s forest reserves are a major site for illegal
logging.103-108 Sourcing 600,000 tonnes of timber from these forests
(assuming they are humid rainforests) every year would require a
forest area twice the size of Greater London (about 300,000 hectares).
Alternatively, we estimate that it would be possible to meet all of
Uganda’s timber demand in 2025 by establishing only 60,000
hectares of eucalyptus and pine plantations. This is only one fifth
of the land area required if humid rainforests were used.
4.2.4.2 Tanzania
Tanzania has a population of 41 million people.109 We estimate that
annual timber consumption is about 20 kilograms per person, putting
annual consumption for the whole country at 820,000 tonnes a year

(see Table 8). Tanzania’s landscape is dominated by semi-arid miombo
woodlands, a fairly open type of forest that grows relatively slowly
(compared to rainforest) and is not very productive for timber harvest.
We estimate that it would take almost 1.6 million hectares of miombo
woodland to grow 820,000 tonnes of harvestable timber every year.
Alternatively, Tanzania’s entire timber demand could be met by
establishing eucalyptus and pine plantations over only 80,000 hectares
of land. This would reduce the area of land utilised to meet timber
demand by 95 per cent and could potentially avoid the degradation
of up to 1.6 million hectares of miombo woodland.
These preliminary calculations are broadly supported by some other
estimates in the literature: one report claims that 90 per cent of
global timber demand could be met by planting fast growing trees
over the equivalent of only 5 per cent of global forested land.110
The authors claim that ‘this could free large areas of natural forest
from the pressure of timber harvests. The vast majority of remaining
natural forests could consequently be devoted to non-timber uses,
such as wildlife protection and habitat conservation.’110
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Table 8: Calculating the scale of meeting domestic timber demand in Tanzania and Uganda
Tanzania

Uganda (2025)

Population

41,048,532

53,406,000

Per capita consumption

20

11

kilograms/year

Total annual consumption

820,970

600,000

tonnes/year

Scenario 1: How many hectares of managed forest required to meet demand? 1,563,754

295,567

hectares/year

Scenario 2: How many hectares of plantations?

80,902

59,126

hectares

Compared to area of forest required (as percentage)

5%

20%
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Some estimates of the output of current plantations suggests that the
productivity of plantations would need to be greatly improved to reach
these levels: the Earth Policy Institute drew on data from the FAO to
estimate that plantations currently account for less than 5 per cent
of global forest area, but produce only 35 per cent of annual
wood harvest.111, 112
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Country specific figures suggest that there is significant room for
improvement, however, and that plantations could play a crucial role
in freeing forests for conservation. In New Zealand, plantations meet
99 per cent of the national timber demand and also are the sources
of a significant timber export industry.113 In 1997 in Zambia and
Zimbabwe, half of the industrial roundwood was already coming
from plantations.114 ‘Rapid plantation expansion in South Africa and
Zimbabwe has significantly substituted for supply from natural forests
of industrial roundwood (Kanowski, 1997).’94
4.2.5 Challenges
Timber plantations clearly have potential to significantly reduce
pressure on forests, and contribute to reductions in carbon emissions.
But they are not panaceas, and present a number of challenges
alongside the opportunities.
4.2.5.1 Competition from ‘free’ sources
The timber produced from plantations will not automatically substitute
for timber produced from forests. If informal logging is highly active
and forests poorly protected, forests will probably still remain an
important source of timber. Small-scale loggers are unlikely to invest
in plantations when they do not have the money or land to do so, and
when it is much cheaper to simply take what they need from forests.
Also, consumers are unlikely to buy timber from managed plantations
if they can buy timber from a natural forest at a cheaper price.

4.2.5.2 Plantations can pose threats to biodiversity and ecosystems
As noted here and in the Woodfuels chapter, large tree plantations can
negatively affect ecosystem services and indigenous biodiversity: for
example, fast growing species may need large volumes of water, which
could compromise water supply for natural forests in the area; exotic
species provide poor habitat for indigenous biodiversity, and could
become invasive pests if not managed carefully; and fertilisers and
pesticides may pollute waterways if they are not used properly.
Environmental risks can be mitigated by following good practice
and careful site selection.
4.2.5.3 Plantations can negatively impact forests and
their communities
Some NGOs, like World Rainforest Movement, are highly critical
of timber plantations and argue that they often replace natural
forests (see Box 4).98 Some studies suggest that this has become
less common over the last 30 years, owing partly to increased
environmental awareness in export markets.95, 110, 115 Other NGOs
argue that monoculture plantations in Africa have resulted in ‘major
problems with land alienation affecting displaced local communities,
poor working conditions, destruction of biodiversity upon which the
local communities depend for food, fuel and medicines, [and]
reduced water availability.’116
4.2.5.4 Plantations and the competition for land
Rapidly growing population levels and limited areas of arable land
raise the issue of land competition: establishing timber plantations
over large areas could use up short supplies of cultivable land,
and undermine food security. Where possible, plantations should
be established on land that is less suitable for agriculture. Another
option might be to use plantation models that allow multiple
outputs: for example, timber and woodfuels, or timber and food.
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Models that integrate trees into agricultural land, such as agroforestry
(trees on cropland) and silvopastoralism (trees on pasture) could be
used to procure timber and food from the same land. Integrating trees
into agricultural land can, in some cases, also boost productivity.
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A large plantation outside the city of Pointe-Noire (the second largest
city of the Republic of Congo, with a population of over 600,000)
provides an example of how a single plantation could meet both
timber and energy needs. An area of 42,000 hectares was planted
in 1978 with cloned varieties of eucalyptus, suitable for the sandy
former savannah land that was considered too marginal for
agricultural purposes. Initially grown solely for pulpwood, the
plantations now also produce electricity, telephone poles, fuelwood
and charcoal, meeting almost 80 per cent of Pointe-Noire’s domestic
energy requirements. Local villagers are also involved in plantation
protection through the tenant farming system, receiving payments
from the company in return for surveillance of the plantations
(see also the Woodfuels chapter).94
4.2.5.5 Plantations for domestic markets may require subsidy
Timber consumers in tropical Africa have much lower per capita
incomes than consumers in the export markets where the bulk of the
current production of African plantation timber is sold. As a result,
some level of subsidy from donors and funders (whether through
multilateral or bilateral aid, direct private or philanthropic investment,
or through REDD or CDM credits) is likely to be needed to achieve
profitability for domestic-oriented plantation businesses. The Sawlog
Production and Grant Scheme is a government-run fund in Uganda,
originally set up with funding from the EU, to encourage entrepreneurs
to establish timber plantations by covering half the establishment cost
of a plantation over the first two years (see Box 5). This is just one
example of how grants can help the private sector to embrace
timber plantations for domestic demand in developing economies.

Box 4: Is a plantation a forest?
The Food and Agriculture Organization (FAO) defines plantations
as ‘forests of introduced species and in some cases native species,
established through planting or seedling, with few species, even
spacing and/or even-aged forests.’112 The watchdog NGO
SinksWatch offers a contrasting perspective: ‘Forestry professionals
and plantation companies insist on calling plantations “planted
forests”, or “plantation forests”. This confusion between a crop (of
trees) and a forest also made its way into the Kyoto Protocol, whose
definition for forests includes tree plantations...a plantation is not
a forest and the only thing they have in common is that in both,
trees predominate at first glance. There the similarity ends.’117
Another commentator notes some environmental differences:
‘Plantations are not forests. On the contrary, they result in
negative impacts on soils, water, plants and wildlife. Having none
of the positive environmental effects that forests have, plantations
can in no way be considered as part of any country’s “forest
cover”. Even more, they should be considered as the final
blow to the forests they substitute, because they eliminate
the possibility of any natural forest regeneration.’118
Claiming that plantations have none of the positive environmental
effects of forests is an exaggeration: tree plantations are being
used in some African countries to reduce soil erosion in water
catchments (which can reduce water quality in lakes and rivers),
stem desertification (the southern creep of the Sahara into coastal
West African countries), and, as we demonstrate in this chapter
and in the Woodfuels chapter, plantations can provide new
sources of forest products which can relieve the pressure on
natural forests. Negative impacts on water resources, for
example, can be mitigated to some extent by carefully
choosing species and locations.
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For the last 35 years, the commercial forestry sector in Uganda has been
moribund, with virtually no new plantings carried out. Of the 15,000 hectares
of plantations established in the 1970s, less than 1,000 hectares remain. At
the same time, pressures on Uganda’s forests have been intense, and remain
so. A recent study estimated that the country lost 92,000 hectares of forest in
2007 alone.102 The combination of a growing economy and a high birth rate
(3.4 per cent) is creating a domestic demand for timber predicted to be
about 600,000 tonnes per year by 2025. Additionally, 90 per cent of
Ugandans depend on wood-based materials (principally fuelwood and
charcoal) for energy.
The origins of the SPGS mirror the way in which perspectives on tropical
deforestation and biodiversity challenges are shifting as the linkages with
timber and wood-energy demand become clearer. In the early 1990s, the
European Union began a decade of support for Uganda’s forests, principally
to find ways to protect the country’s biodiversity in protected areas, such as
the Bwindi Impenetrable National Park, which is home to half of the world’s
remaining mountain gorillas. Acknowledging that local need for timber was
one of the main drivers of deforestation in biodiversity hotspots (which are
highly valued for their ecotourism revenues), the EU provided seed funding
for the first phase of the SPGS in 2002, with the aim of encouraging the
establishment of ‘compensatory timber plantations’ by the private sector.
Launched in 2004, SPGS has directly supported the creation of 10,000
hectares of plantations, mainly pines that will be harvestable on a 12–20
year rotation, for use as sawn timber and large poles. This is a significant
step toward the 60,000 hectares required to meet the 2025 demand for
timber noted above. SPGS provides subsidies, training and advice for
private sector foresters.
Renewed donor support from the EU, and new funding from the government
of Norway should enable SPGS to reach its target of establishing a further
20,000 hectares of plantations in Uganda by 2013.119

4.3 Community forestry
Community forestry is an approach to managing forests
that invests usage and/or ownership rights in the people
who live in or around forests. Members of local villages get
together, often with representatives from local government
and nearby businesses, to develop a management plan for
their forest. This involves defining the borders of the forest,
planning which activities (woodfuels collection, agriculture,
grazing, conservation, etc) can be carried out, and where,
and how responsibilities and benefits are shared out
between stakeholders.
The word ‘community’ in community forestry may refer
either to indigenous minorities, such as the Pygmy peoples
of the Congo Basin, or other people who live around and
depend on forests for their livelihood and income.120, 121
Many forests in Africa are owned and managed along
customary lines stretching back thousands of years.
In some cases, management is good; in other cases,
it is bad. Community forestry, as a formalised approach
to forest management, has been promoted by NGOs,
development agencies and governments since the 1970s.
They aim to formalise the customary ownership and
management of forests and turn it into something that
delivers real economic opportunities, while improving the
sustainability of use. Projects often involve efforts to create
commercialised supply chains of traditional forest products
– such as timber, charcoal, honey from beekeeping, wood
carvings, mushrooms and other forest foods, medicines
and tourism – while improving the sustainability of use.
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Where forestry policies allow, community forestry projects also aim
to get customary claims to ownership recognised in law. The local
ownership of forests is seen as crucial to sustainable use in the body
of theory underlying community forestry: where people have secure
ownership of a resource and feel that they have a stake in it, they will
begin to use it sustainably.122, 123 One expert consultee (referring to
Tanzania) endorses this view: ‘the management strategy most often
used by villagers once they have a [community forest] is to do
nothing: to close the area off to outsiders, to themselves too, and
let it regenerate. Utilisation of the forest may resume after a number
of years, once forest condition has improved.’

1

4.3.1 Scale
The area of forest formally recognised with
community ownership in tropical African countries
is large in absolute terms, but relatively miniscule
compared to the area of forest owned by
governments, or within timber or mining
concessions. One study found that in five Central
African countries (Cameroon, Central African
Republic, the DRC, Gabon, and Republic of
Congo) there are at least 73 million hectares of
logging or mining/energy extraction concessions
on forestlands, compared to only 1.6 million
hectares designated for use by communities.124

Community forest of Kikole village in
Tanzania. The sign reads: Community
Forest Reserve for Kikole; Warning:
1) Do not light fires. 2) Do not
harvest any products.
Courtesy of Paul Harrison/Mpingo
Conservation and Development
Initiative (MCDI)
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Table 9: Community forestry across selected African countries
Cameroon

DRC

Tanzania

Uganda

Name(s)

Foresterie
communautaires

Forêts des
Communautés locales

Participatory Forest
Management

Community
forestry

Year forest code/act

1994

2002

2002

2000

Land assigned to
community forestry

1.1 million ha
Not yet implemented
(2008)		

4.1 million ha
(2008)

1 million ha
(2004)

Proportion of total forest

5%		

13%

28%

About 2,300 25 per cent
of all villages on mainland
(2008)

13,000
(2004)
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Communities or villages

About 400		
(2008)		
			

Sources: Mbile, P., et al, Alternate Tenure and Enterprise Models in Cameroon: Community Forests in the Context of Community Rights and Forest Landscapes;125 Hazel, R., Connecting community
forests in the DRC with international markets: some initial ideas;126 Forestry and Beekeeping Division, Facts and Figures: Participatory Forest Management in Tanzania;33 Mukadasi, B. and L. Mulugo,
Multi-criteria assessment of community forestry program in Uganda;127 and Food and Agricultural Organization (FAO), Global Forest Resources Assessment 2005.26
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Community forestry is practised in various forms and under various
names across tropical Africa (see Table 9), but they all involve the
same fundamental principle: devolving ownership and/or management
rights to the community level. The figures in this table should be
treated cautiously: the level of ownership and management oversight
granted to communities varies widely between countries. In Tanzania
some communities are given full ownership rights over forests, while
in Uganda the degree of autonomy offered to communities appears
to remain limited.32 Reported figures also often include communities
involved at all stages of the implementation process: for example,
although there are 400 community forests across Cameroon, covering
a total forest area of 1.1 million hectares, only 178 of these have
registered a formal management plan and can therefore legally
exploit their land.
Many countries in tropical Africa have no policies related to community
forestry: the Ivory Coast, Republic of Congo, Gabon and Central African
Republic are examples. Community forestry is better developed in
countries in East and Southern Africa than Central and Western Africa.
4.3.2 The history of community forestry
Community forestry has its roots in the community-based management
models of development that rose to prominence in the 1970s, through
which governments, development agencies (particularly European
bilateral donors), practitioners, social scientists and NGOs have sought
to foster approaches that are designed to tackle rural poverty, timber
and energy needs, livelihoods and land tenure, governance and rights
issues. Community forestry is to some extent a reaction against models
of tropical forest development that are seen as inappropriate or
undesirable, either in overall terms or in specific locales and conditions.
At one end of the spectrum there is resistance to the concession-based
‘franchise’ model that has dominated tropical forestry for the last
several decades, in which logging companies (often foreign-owned)
obtain the rights (usually through a bidding process) to extract timber,

minerals and oil and gas from allocations of forestland. Concessions
have been widely seen as inimical to the rights and livelihoods of
forest communities. At the other end of the spectrum is equally
strong resistance to the protected areas system, which is similarly
seen to be at the expense of community rights and livelihoods.128
More recently, however, community forestry practitioners have begun
to look at how carbon could be incorporated into the model, both as
a goal and as a potential source of revenue for local communities,
through public or private sector REDD finance.
Community forestry is fundamentally an intervention designed to
tackle rural poverty and livelihoods challenges, as a 2008 Forests
Monitor report for DFID on options for developing community forestry
in the DRC summarises:129 ‘The over-arching goal of a 15 year
programme is to contribute to the widespread adoption of a system
of community forestry appropriate to the DRC that is able to address
poverty and empower rural communities to sustainably manage their
own forests and revenues.’ The approach is seen as stimulating
economic activity and revenues for communities across a wide range
of forest products, including timber, ecosystems services, food, rubber,
medicines, other non-timber forest products (NTFPs) and tourism.
Another 2008 study by the International Institute for Environment
and Development (IIED) is consistent with this perspective, in a
review of small-scale forest enterprises, an intervention that is often a
component within community forestry projects. It focuses on policy
changes and capacity building initiatives that could best help small
forest enterprises to develop and become more financially sustainable,
and does not mention carbon or other environmental issues.130 Other
studies take a similar approach.131, 132
From the poverty alleviation and livelihoods perspective, the principal
interest in REDD and other new financing models, such as payments for
ecosystem services, is that they could provide new sources of finance for
poverty alleviation approaches, if it can be demonstrated that carbon
and environmental goals are achievable as by-products or co-benefits.
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The need to achieve poverty alleviation, sustainable livelihoods and
carbon and environmental benefits within forested areas in tropical
Africa is based on extraordinarily challenging realities. Many of the
areas where community forestry projects are sited or planned are
places where high forest carbon values, important forest ecosystem
services, low per capita incomes, low economic growth and high
population growth all coexist. In the past there has often been a
bifurcation in approaches to tackle these challenges, with development
organisations addressing poverty and rights issues, and conservation
organisations tackling biodiversity and forest protection. Can REDD act
as the spearhead of an integrated approach to all of these challenges,
or should development and carbon goals be pursued separately? The
examples explored in the Interventions and responses section seem
to indicate that integration can work in some contexts, but not
necessarily in all. Even within the range of development goals,
success is contingent on a number of variables, including the state
of forest regulation and access to markets.
Amongst international institutions and NGOs there are a significant
number of organisations – including Center for International Forestry
Research (CIFOR), Rights and Resources Initiative (RRI), Forest
Trends, Global Witness, International Institute for Environment and
Development (IIED) and the Rainforest Foundation – which back this
‘third way’ as one of the best available means to achieve REDD goals,
as well as improving incomes and securing rights. But these represent
only one strand of a complex sectoral landscape.
Many in the development community who work on community
forestry remain principally focused on poverty alleviation as the
primary goal, with carbon conservation seen as a low priority. Since
the 1970s (particularly in the last decade), many European bilateral
development agencies (especially DFID, NORAD, SIDA, FINIDA,
AfD, and SNV133 have all supported community forestry initiatives in
Africa, often with a combination of funding and active involvement
in the framing of community forestry policy and regulations.

4.3.3 Community forestry as a REDD strategy?
There is a large body of research on community-based resource
management that underpins much current thinking on community
forestry. In particular, the work on theoretical ‘social-ecological
systems’ by Nobel Laureate Elinor Ostrom134-136 has been highly
influential, showing that building these organisations is dependent
on the dynamic interaction between numerous variables.
Broadly, four main factors dictate stability and success: the
resource system (type, size); the resource units (value, mobility); the
governance system (regulation, structure); and the users (number of
users, location). In general, the larger the system, the less stable and
successful it tends to be, but outside of this, generalisations are hard
to make. This begs a number of questions on decentralisation in the
REDD context. If successful local participation and control is critical,
will governments be willing to cede the authority to expend REDD
budgets down to the level of community forest management? How
autonomous are they likely to be?
The effectiveness of community forestry as a REDD intervention
depends on one critical factor: the extent to which safeguards can or
should be built into community forestry projects to ensure that forest
carbon is protected and enhanced within part of the forest area. If this
can be achieved, community forestry could become an integral part of
REDD strategies, both as the management basis for small projects and
as a core component of large-scale schemes.
At one level, the omens are good, because of widespread agreement
on the drivers of deforestation. A 2008 Rights and Resources
Initiative (RRI) study notes: ‘demands on forest lands are growing
at an unprecedented pace. These demands include agro-industrial
and silvicultural plantations, pasture lands, natural forest
concessions, and mines...with population growth and migration,
more forest lands are being colonised as part of agrarian reforms
and spontaneous occupations.’124
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But in relation to safeguards, there are real difficulties. A core
proposition of the rights-based approach to community management
of forests is that communities (whether as a collective, or at the tribe,
family or individual level) should have secure land tenure. But does
this lead to effective conservation of forests? Not necessarily, as noted
in a separate RRI study: ‘in some cases, strengthened property rights
by communities and households will lead to increased logging or land
clearing. In other cases it will lead to improved conservation.’137
The tension inherent in the rights-based approach to carbon protection
is clear: the right to destroy carbon has pre-eminence over the
responsibility to protect. Below, we explore the track record of
community forestry in three key countries: Cameroon, the DRC
and Tanzania.
4.3.4 Cameroon
The legal framework for community forestry in Cameroon is based on
the 1994 Forest Code, in which community forests are defined as
forest areas in the ‘non-Permanent Forest Domain’ (NPFD), a land use
designation that permits timber extraction, agriculture, mining, and
other utilisation activities. Each community forest must not exceed
5,000 hectares, and must be managed by village communities
following a simplified management plan that excludes the use of
heavy machinery. Unlike commercial logging concessions,
community forests do not pay forest taxes.
From a REDD perspective, community forests in Cameroon are highly
significant because they are located in areas where the bulk of
deforestation occurs: along roads, in relatively populated areas of the
NPFD, often close to major cities, and in already degraded forest that
is more vulnerable to fires and attractive to shifting cultivators. In
addition, the potential to create new protected areas is very limited in
these regions, because of the presence of substantial human populations.
The theory is that an expansion of community forests into those areas
will be the best defence against further expansion of croplands: where

community forests exist, land tenure is asserted and therefore
potential expansion of agriculture or biofuel plantations is curtailed.
In practice, the first decade of community forestry in Cameroon has
produced mixed results. Corruption and elite capture of benefits have
been widely reported, including rental of lands to informal loggers. One
consultee noted ‘The reality of community forests is that the best trees
are creamed off by loggers, and that’s it for decades. This is looting.’
A 2007 study for CIFOR138 noted that community forests in Cameroon
result in ‘ecosystem degradation due to the combined weakness of
institutional arrangements, the personal enrichment of individual
management committee officials, the maximization of profits by forest
contractors, and the lack of control by regional forestry service.’
Many participants cite the high administrative costs and long time
frames involved in obtaining ‘Authorisation of Cutting’ as the principal
obstacle. Difficulties in obtaining authorisation encourage the illegal
rental of lands to informal loggers and thus a higher probability of
more indiscriminate logging.
The principal argument in favour of community forests in Cameroon
is that – at least potentially – they could produce an improvement in
REDD terms by comparison with the alternatives: commercial logging
concessions, and informal (often illegal) small-scale logging. The
recent move to create clusters of community forests is seen as a
positive step by many NGOs, donors and practitioners in Cameroon,
largely because it can produce economies of scale (capacity building,
management and transport, market access for timber and non-timber
forest products). Coordinated management plans can also target
particular tree species and types of wood processing, leading to greater
efficiency in utilisation. SNV is providing support for a cluster of 44
community forests covering a total area of 180,000 hectares (human
population in the area is 40,000). Another cluster is supported by a
partnership between Centre pour l’Environnement et le Développement
(CED),139 Equifor, and Friends of the Earth.140
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One option to protect Cameroon’s community forests is to leverage
other ecosystem assets in addition to carbon. Payments for ecosystem
services (PES) could be made to communities, increasing the financial
incentive to protect local forests. A recently launched pilot PES project
in several community forests in southern Cameroon may be a step
toward proving this model. Run by CED, with oversight provided
by BioClimate Research and Development (BR&D) and Rainforest
Foundation UK, and funded by DFID and the Plan Vivo Foundation,
this aims to make payments conditional on restoration of carbon
stocks, plus a premium for biodiversity. In addition, resources will
be invested in agricultural intensification (shade-grown cocoa), as
well as tree planting.
The project is seen as one of a handful of pioneer projects selected by
DFID to receive start-up funding ahead of the first round of initiatives
that will be financed by the Congo Basin Forest Fund (CBFF).141
Cameroon was chosen as the initial focal point because it is currently
the only Congo Basin country to have a policy framework that is
conducive to the expansion of community forestry.
Practitioners focused on PES schemes in Cameroon emphasise that
the key to forest protection is essentially about developing smart
strategies that maximise the value of forest resources. Communities
will be more likely to manage their forests sustainably if the benefits
are clear. One example is the management of valuable tree species,
such as the moabi. The oil from this slow growing tree is far more
valuable than its timber. If trade in moabi oil can be stimulated, this
can result in payments to local communities who then have a vested
interest in moabi protection. Other promising non-timber forest
products include the kernels from azezang nuts and oil from wild
mango. They are all in high demand locally, regionally (especially
in Nigeria) and in developed countries.

4.3.5 The Democratic Republic of Congo (DRC)
The enactment of the 2002 Forest Code began the process of creating
a legal framework for forest land use designations, after the years
of civil war. It introduced legal provisions for communities to obtain
exclusive rights and official titles over a portion or the entirety of their
customary forest. The Code thus paves the way for community forestry
in the DRC, referred to as ‘Forêts des Communautés locales’ (FCL) and
‘Concessions des Communautés locales’ (CCL). There is uncertainty
on the distinction between FCL and CCL (two of the four decrees that
remain to be enacted to implement the Forest Code are relevant
to community forestry), but CCL should correspond to the area of
exclusive rights over the timber resource for local communities, while
FCL should be a broader category including CCL but also forests
used both by communities (for non-timber forest products, or NTFPs)
and other land uses, including commercial logging, buffer zones,
and protected areas.
Can empowerment of forest communities and REDD success
be harnessed in a single strategy, or do they need to be pursued
separately? The overall context is that this is a country in the very
early stages of economic recovery after decades in which the
infrastructure (logistical, industrial, agricultural, and political)
has been badly corroded.
The UK’s Department for International Development (DFID) has
responsibility for delivering the UK’s contribution to the Congo Basin
Forest Fund, within which the DRC (as the largest forested country in
the Basin) is a major focus. It also has a remit to develop community
forestry in the DRC. A DFID-commissioned report by the UK NGO
Forests Monitor129, 142 sheds valuable light on the options, and
shows how formidable the challenges are if community forestry
in the country is to become aligned with REDD goals.
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The report notes: ‘since the stated aim of the [forest management]
community forestry project is to improve livelihoods and reduce
poverty for forest and rural communities, the very reason for engaging
with the possible opportunities REDD may provide is for the social
benefits it potentially offers, whether these are directly or indirectly
accrued to community members in the form of incomes or the
provision of social services. This issue will need to be monitored
and be part of any REDD advocacy efforts of the development
community and civil society both internationally and within DRC.’
This confirms one of the major fears of many REDD participants: that
a range of civil society groups and donors place social and economic
benefits in forest communities ahead of carbon conservation. The
report goes on to state: ‘many of the disappointing social results [in
community forestry projects] have occurred because the implementing
intermediaries have focused more of their resources and activities on
conservation and carbon sequestration. Many intermediaries were
international conservation organisations rather than development
focused NGOs’ (Boyd et al, 2005).
Another fear of many REDD participants is that development NGOs
and governmental organisations will seek to capture REDD revenues
in order to pursue social and economic benefits, and a worrying
signal emerges in another part of the report to this effect: ‘developing
community forestry is integral to the desire of the DRC government
to find alternative ways to manage and economically use their forest
resources. Part of the original concept and vision of the proposal
placed an emphasis on connecting community based producers with
international markets in timber, environmental services (with a focus
on carbon) and other non timber forest products. As well as being
inspired by new potential opportunities generated by climate change,
the idea is to provide an alternative to the DRC’s reliance on the
industrial forest logging concession system. The aim is to introduce a
way to achieve transformational development that can address poverty

by enabling forest communities to capture real and direct benefits
from assets in their environment as well as contributing to long term
national development.’
The sentence in bold is highlighted to emphasise the danger. REDD
is desirable because of the potential additional finance that it could
provide, which would then be utilised to pursue social and economic
development goals, including logging of forest resources through
community forestry. This perception of REDD as a gravy train ignores
its rationale. REDD has come into being as a response to rising
awareness of the criticality of reducing greenhouse gas emissions.
If the necessary reductions are not achieved, global temperatures will
rise. The science indicates that the highest increases will occur in the
tropics, leading to loss of freshwater resources, shrinkage or drying out
of forests, and reductions in soil fertility and cultivable land. Future
generations of forest communities in the DRC could pay dearly for
this narrow view of social and economic benefits.
As we see below in the section on community forestry in Tanzania, the
model can be implemented in a way that achieves significant carbon
gains. The block in this example seems to be a failure to grasp the
importance of REDD at a fundamental level, and an inability to see
that forest carbon conservation can be the friend of forest communities
rather than inimical. Community management of forests could be
one of the major achievements of the REDD era, leading the way to
truly sustainable forest conservation across tropical Africa that will
ultimately provide security for forest communities. But this can only
happen if the model embraces the necessity of carbon safeguards
(prohibitions on logging in set-aside zones, allowing forests to naturally
regenerate in others, and ambitious goals for carbon gains).
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4.3.6 Tanzania
In Tanzania, community forestry is known as participatory forest
management (PFM). It was first trialled by NGOs and bilateral donors
in the early 1990s and since then has become the central pillar of
Tanzanian government forest policy, especially over the last decade.143
PFM appears to enjoy very broad support from NGOs, both national
and international, as well as the Tanzanian government and
development agencies as a platform for achieving development and
environmental conservation goals (see Box 6). Major international
donors include the governments of Denmark, Finland and Norway
and the World Bank.33, 144
In terms of scale and the level of support received, PFM appears to be
successful. Tanzania has some of the most well-developed community
forestry policies in tropical Africa,32 and the government aims to scale
up PFM across the entire country to bring all public forests – about 20
million hectares – under community management.145
Why has the Tanzanian government made such a substantial
commitment to legally recognise communal ownership of natural
resources? The public rationale is that these open access forests are
under high pressure – from illegal logging, charcoal production, fires,
and conversion to agriculture. PFM provides a framework for bringing
public forests under sustainable management while generating new
sources of income and improving livelihoods. But analysis of the
forces at play at the inception of PFM provides some additional
perspectives that shed light on the interplay between economic,
social and political factors.

Box 6: Case study: Mpingo Conservation and Development
Initiative146
Introducing new ways of earning income that reduce deforestation
and degradation – often called ‘sustainable livelihoods’ – is a key
objective of many community forestry projects. One interesting
example of this kind of project encountered in Tanzania was the
Mpingo Conservation and Development Initiative (MCDI).
MCDI is working with several villages in the district of Kilwa,
on the south-east coast of Tanzania, to protect their community
forests by helping them to earn more money from the sale of
wood from the mpingo tree. Mpingo is the Swahili name for the
East African Blackwood, a species that is prized by wood carvers,
most famously the Makonde tribe of southern Tanzania, and
instrument makers from around the world, for the striking black
colour of its heartwood. Mpingo is most commonly used to make
clarinets, oboes, and bagpipes. Today, mpingo can only be found
in commercially exploitable quantities in Mozambique and
Tanzania, and it is under threat from illegal logging, charcoal
making and agriculture.
MCDI is helping these villages achieve Forest Stewardship Council
(FSC) certification for the harvest and trade of mpingo wood, and
connecting them with woodwind instrument makers around the
world. Two villages successfully achieved FSC certification in April
2009, reported by MCDI as the first communities to do so in
Africa, and in June 2010, the supply chain was completed when
an instrument maker based in the UK agreed to buy timber.147
MCDI reports that this project could increase the amount that the
villages can earn from the sale of mpingo from about $0.10 per
log to almost $20 per log. By greatly increasing the value that
communities can derive from their trees, the hope is that they
will have a much greater incentive to protect them.
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4.3.6.1 Background to the rise of PFM in Tanzania
The financial crisis of the 1980s triggered the collapse of the industrial
timber sector in Tanzania.148 Profits from the timber trade, and along
with it revenues for the government, dropped sharply. The collapse of
the timber sector was also related to perceptions of the low economic
value of Tanzania’s forests, many of which are dry or semi-dry, with
slow growing trees. Unlike Congo Basin countries such as Gabon, the
DRC and Cameroon, Tanzania has fewer high value hardwood trees
(for example, teak and African mahogany). This economic situation
produced several consequences that favoured the development of
PFM as an alternative to commercial logging.
Central government was facing the limitations of a centralised
approach: Tanzania has almost 35 million hectares of forest,26
and with reduced revenues the incentives to bring all of this under
government control were weak. Where this was attempted it was
met with opposition. Plans to create new forest reserves in northern
Tanzania were resisted by local communities, some of which began
rapidly clearing forest to secure their land ownership. Furthermore,
there was a belief, both inside and outside government, that the
PFM trials going on simultaneously in the same region were having a
greater impact on improving forest condition than government could.
The PFM trial area was made up of heavily degraded miombo woodland
– a semi-dry, slow growing, lowland forest type, and thus of low
economic value in timber terms.148 Additionally, the area was not
considered as valuable in terms of ecosystem services (water)
or biodiversity as the forests of the Eastern Arc Mountains. It is
noteworthy that these latter forests largely remain under central
government ownership, though many are co-managed with
communities through PFM.
The financial crisis increased Tanzania’s dependence on foreign aid,
which in turn gave donor countries greater leverage in pushing for
reform – pursuing PFM would deliver greater revenues, through

increased donor support, than pursuing timber
production. From the donor perspective, one of
the attractions of PFM was that aid funds could
be routed direct to communities, thus bypassing
the government. The Swedish International
Development Cooperation Agency, SIDA, played
a key role, providing 50 per cent of foreign aid
to forestry in Tanzania from 1973 to 1998.

MCDI has helped communities in
Tanzania increase the amount they
can earn per log from only 10 cents
per log to $20 per log.

A third factor was the perceived rise of global
conservation values. Tanzania is home to the
Courtesy of Jasper Makala/Mpingo
Serengeti, one of the great flagship natural
Conservation and Development
Initiative (MCDI)
ecosystems in the world, and has long attracted
strong ecotourism revenues and media attention.
Responding to these multiple pressures, the government’s Forestry and
Beekeeping Division (FBD) shifted priorities away from producing
timber to conserving forest ecosystems.
PFM provided two incentives from an FBD perspective. It offered
the opportunity to outsource the costs of forest management to
communities, at a time when central government resources for the
sector were not available.149 It also ensured continued donor aid
support: with timber values of most of Tanzania’s forests considered to
be quite low, cooperating with donors was a more lucrative source
of funding. Because of this, donors have continued to have some
leverage on forestry policy.
4.3.6.2 Results of PFM and future scenarios
PFM appears to enjoy strong and very widespread support in Tanzania
as a platform for the conservation, management and sustainable use
of Tanzania’s forests, while creating new sources of income for
communities. But how successful is PFM?
Research to date on PFM effectiveness has tended to focus on the
comparative impacts of forests under PFM and forests not under PFM (see,
for example, the case study of Handei Village Forest Reserve in Box 7).
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This research suggests that forests under a PFM regime fare better
than forests on general land, with no formal management regime, as
well as government-owned forest reserves, according to a number of
indicators. These include a higher number of live and naturally dead
trees; bigger trees, with thicker trunks and taller crowns; reduced
cutting of timber and poles; reduced incidence of forest disturbance,
including fires, trap setting, wood sawing, charcoal making, and
farming; and positive views on improving forest condition by
villagers in a survey.143, 149, 150

Other case studies have indicated that carbon stocks in forests under
PFM can grow and can sequester between 5 and 7 tonnes of CO2 per
hectare per year.151, 152 This body of research is not conclusive, for a
number of reasons, including the small number of case studies, short
time frames, leakage issues, and a lack of clarity on additionality or
impact of the projects.

Box 7: The KTGAL project and community carbon forestry
The KTGAL (Kyoto: Think Global, Act Local) is a Dutch-based
project led by Margaret Skutsch of the University of Twente, with
funding provided by the Dutch Development Corporation during
the project’s first phase (2003–2009). KTGAL has worked on
developing methods for community carbon monitoring, measuring
the growth rates of carbon associated with community forest
management, and lobbying the policy-making process with a view
to ensuring that community carbon forestry has a place in the global
climate change mechanisms, particularly under REDD-plus.153-156
Research teams have worked in three areas: the Himalayas, and
East and West Africa, resulting in a slew of papers and case studies
that shed much valuable light on the opportunities and constraints
for community forest management in the carbon context. A summary
of results from 13 case studies carried out by KTGAL seeks to show
that ‘local communities in remote parts of the developing world are
more than able to comprehend the potential of maintaining forest or
planting trees for the purposes of carbon mitigation, and that they
recognise that they themselves can benefit from this mitigation,
if a suitable reward system is constructed using the market value
of carbon to create incentives.’ In addition, the case studies seek
to demonstrate that local transaction costs can be considerably

lowered if local people themselves perform a large share of the
carbon measurement and monitoring activities.
Handei Village Forest Reserve, Tanzania
Handei Village Forest Reserve is located in the Eastern Usambara
Mountains, in the north-east corner of Tanzania, and has worked with
the KTGAL project. The Reserve consists of 156 hectares of evergreen
forest, and has been under village-based forest management since
1996. Before then, the forest was ‘open access’, with no formal
management plan, and was considerably degraded by agriculture
and uncontrolled timber harvesting, impacting local water supplies.
Under the current management, forest utilisation (ecotourism, timber
harvesting, dry firewood collection, traditional medicines collection)
is confined to a buffer zone of 50 metres from all sides of the forest
boundary, and is not allowed within the forest interior.
These controls appear to be working. Measurements of growth rates
in the reserve in 2005/2006 show that it is sequestering 3 tonnes
of carbon per hectare per year – about 468 tonnes of carbon a
year for the whole forest. By comparison, the unmanaged forest
surrounding the reserve stores roughly half the carbon, and remains
degraded by agriculture and logging for timber and woodfuels.
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The direct cost of establishing PFM depends on a range of factors:
size and geography of forest area; number of villages involved; and
the education levels and attitude of the community. Consultees
cited a range of costs for establishing PFM in a single forest (area
unspecified), with $10,000–$30,000 being the most common.

PFM costs are incurred after the documents have been signed and
government has handed over management rights for the forest. To a
certain extent this may cast PFM in a rosy light, when viewed from
the government perspective. If donor support were withdrawn, the
PFM model might prove financially unsustainable.

These amounts sounds small in relative terms, but the total area of
planned PFM is very large. The government is reliant on international
donors to achieve this. The World Bank and the governments of
Finland, Denmark and Norway are major funders of PFM. The high
conservation value that the international community places on the
Coastal Forests and Eastern Arc Mountains (both being internationally
recognised biodiversity hotspots) is perhaps one reason for this bias
in the rollout of PFM across Tanzania.

One potential threat to PFM in Tanzania is the possibility that the
government has the legal powers to revoke a VLFR. This has not yet
occurred, but could potentially be triggered by a number of factors,
including withdrawal of donor support, or any of the set of deforestation
drivers, including revenue opportunities from mineral exploitation and
pressure for conversion to agriculture. On the other side of the equation,
the institutionalisation of REDD finance might strengthen PFM in
Tanzania, if the model is deemed allowable.

These donor programmes are based on a goal of developing PFM
as a platform for the conservation, management and sustainable
use of Tanzania’s forests, while creating new sources of income for
communities. A range of sustainable livelihoods are promoted in PFM
villages, including sustainable timber harvest or charcoal production,
wood carvings, beekeeping, harvesting forest fruits and other foods, and
medicines and butterfly farming. Activities outside the forest boundary,
which aim at reducing the community’s impact on the forest, are also
encouraged in many PFM sites: examples include agroforestry, pig or
chicken farming, and establishing woodlots to provide fuel.

4.3.7 Community forestry and protected areas – which is better
for carbon?
As explored in earlier chapters and in Conservation, the issue of
protected areas has often proved divisive within the development and
forests community. This spills over into the assessment of community
forestry, because many rights-based and development NGOs and
practitioners argue that protected areas should be taken out of
public ownership and managed by communities.

4.3.6.3 Future challenges
The creation of livelihoods opportunities requires significant investment
in building capacity, training and education in new activities,
strengthening governance standards in village leadership, and creating
market access for forest products. Most of this work is carried out by
NGOs. Current PFM analyses of costs are limited, but it seems likely
that PFM implies a high cost per hectare relative to protected areas,
because ‘win-wins’ are explicitly sought: livelihoods benefits as well as
forest protection. Some people consulted observed that the majority of

Although most of the commentary to date has focused on the
biodiversity conservation purpose of protected areas, the fundamental
issues remain the same for carbon conservation, perhaps more so,
because of the evidence base demonstrating the strong correlation
between forest carbon and protected areas in the tropics. Which
approach is more effective in carbon terms? A study by the Rights
and Resources Initiative argues that:
‘[Protected areas have had] negative effects on the livelihoods, wellbeing,
health, and culture of the millions of people excluded from forest areas.
It is estimated that globally there are 130 million conservation refugees.
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There have been widespread human rights abuses related to
government enforcement of forest protection laws. Analysts have
commented that preserving biodiversity for its own sake is failing
as a conservation strategy, and that even if protected areas have
been important for protecting rare species and habitats, it is not
clear that the human displacement conducted justifies this
marginal gain.’124
The report goes on to conclude that forest biodiversity conservation
goals (and, by implication, forest carbon conservation) can be better
achieved through local tenure and management. Its claims that
inhabited reserves tend to inhibit deforestation are not, however,
clearly substantiated. The report notes, for example, that ‘in Uganda,
well-known and enforced forest property rights are associated with
improved forest condition.’ The conditionality of the statement is far
from convincing, and the overall context is missing. As our case study
on the SGPS scheme in Uganda shows, Ugandans have pressing
needs for woodfuel, charcoal and timber. These are economic
imperatives that will continue to exert intense pressure on forests
regardless of whether or not lands are designated as protected or
community-based areas, unless the fundamental supply problems
are resolved.
A report by Forest Trends is similarly bold in assertion and poor
on evidence, claiming that ‘the model of “wilderness” preservation
borrowed from the United States has proven too limited to meet the
challenge of conserving biodiversity and ecosystem functions.’ It goes
on to note that protected areas are only effective in certain conditions,
and cover not much more than 10 per cent of the world’s forests, and
that they have had limited funding and are not likely to have funding
increased in the future. All of these statements are accurate, but it
does not necessarily follow from this that all protected areas are
ineffective and should be dispensed with. The answer might be
to do the opposite: increase protected areas, and increase funding
via REDD so as to improve their effectiveness.

The report then goes on to argue that ‘community forest management
has therefore been recognized as an essential means to sustainably
manage forest resources while supporting local livelihoods and
cultural values and being more respectful of community rights and
assets. Community forestry management is also emerging as more
effective in reducing pressures on “wilderness areas” and better at
providing compatible means of livelihood to people living within
priority biological corridors.’128 Again, these are assertions offered
without substantiation.
As with so many other issues on tropical forests, the road forward is
likely to embrace both approaches. As we conclude in the Conservation
chapter, the concentration of carbon stocks in tropical African protected
areas indicates a clear need to maintain them, and to improve funding
and management so they can more effectively conserve forests. But
there is also a pressing need to improve and scale up community forest
management. Rather than arguing for one or the other approach,
NGOs should focus on defining where and how each model needs
to be adopted.
This leads to the need for better research, preferably site-based
analysis, rather than the macro-level modelling that characterises
much applied research on land use. Two recent studies illustrate
the dangers of the latter. The first of these analysed 80 communitymanaged forest areas in 10 tropical countries across Asia, Africa and
Latin America and found the larger the area and the greater the rulemaking autonomy at the local level, the higher the amount of carbon
stored and greater the benefits to local livelihoods. It also examined
the effect of ownership and found that when communities owned
the forest they tended to defer use, diminishing their own livelihood
benefits and increasing carbon storage. On the other hand, there was
a higher probability of overuse and less carbon storage on state-owned
land.157 The second study analysed remote sensing imagery across the
tropics and compared effectiveness of protected areas against that of
multiple use and indigenous areas, using forest fires as the best proxy
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Studies of this type are of dubious value. Local variations in
governance, carbon intensities and activities across ten countries
in three continents (in the case of the first study) will inevitably be
very great, so much so that any macro-level interpretation will be
contentious. For the second study, the selection of only one driver
of deforestation (forest fires) introduces huge uncertainty. There are
many drivers of deforestation, and their interactions are complex.
4.4 Converting logging concessions to forest conservation areas
Most of this report is concerned with detailing the threats to Africa’s
forests and suggesting interventions that aim to limit these negative
impacts. Approaches that fully protect and restore tropical African
forests have largely been limited to protected areas (see the
Conservation chapter). One major new opportunity, however, is the
conversion of dormant timber concessions into forest conservation
areas: this means preventing timber harvest from going ahead;
addressing local drivers of deforestation (illegal logging for timber or
woodfuels, hunting, agriculture, artisanal mining); and selling the
carbon credits generated as the forest grows and sequesters carbon.
Previously, halting industrial logging and handing forests over for carbon
conservation would not have been economically feasible because the
opportunity costs would have been too high. The emergence of REDD
and the potential revenues that could be generated from selling forest
carbon credits provides the possibility of shifting this equation. Our
preliminary calculations, below, demonstrate that REDD could make
forest conservation competitive with industrial logging.
The Ngoyla-Mintom forest in Cameroon provides a case study. Since
2002, the Cameroonian government has offered to lease NgoylaMintom – some 830,000 hectares of dense forest in southern
Cameroon – to conservationists for the price of $1.6 million per year.159

As of March 2010, an application is being developed to keep the
forest as a conservation area for $10 million for 5 years.160-162
Data on the value of logging concessions, from the perspective of the
government receiving revenue, is difficult to locate.163 This sort of
information is often not disclosed by timber companies. It is also
challenging to find figures for the purposes of comparing the value
of logging concessions with the value of a large-scale REDD project:
introducing discount rates and other assumptions introduces substantial
error margins. Rhett Butler, of the well-known environmental blog and
news portal Mongabay, provides an estimate for the Net Present Value
(NPV)viii of converting Ngoyla-Mintom into a logging concession of
approximately $26 million.164 That value rises to $64 million if the
forest was converted to a REDD site. In other words, the potential
value of the REDD project is estimated to be more than twice that of
the logging concessions.
This is only one forest, in only one tropical African country. However,
the assumptions are generally conservative and, as we demonstrate
below, REDD remains competitive even if we alter some of the
variables against REDD.
The avoided deforestation is estimated to be 1 per cent, which is equal
to the annual deforestation rate for Cameroon in 2000–2005 reported
by the FAO.26 The impact of logging (the amount of carbon lost in the
logging process) is assumed to be around 40 tonnes per hectare.
This is comparable with estimates for the impact of industrial logging
reviewed above. The price per tonne of CO2 (the unit of carbon
credits) is assumed to be $3; if REDD projects successfully enter
either the US or EU compliance markets, this figure could rise
significantly. Finally, the discount rate (the rate at which future
revenues are discounted to reflect their value today) for both the
REDD project and the logging concession is set at 5 per cent.
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4.4.1 What if the rate of deforestation is different?
These figures are estimates and are also location specific, and are
offered as examples. The key insight that these calculations provide
lies in the fact that the REDD option appears to be very robust (in
economic terms) when compared with the timber concession option.
Table 10 shows the additional profit (or loss) generated by the REDD
concession for a range of different carbon prices and deforestation
rates. For example, if we assume a deforestation rate of only 0.5 per
cent, and the price of carbon credits at $3, the NPV of the REDD
project is still worth $6 million more than the NPV of the logging
concession. Only under quite extreme assumptions is the logging
concession more valuable: if avoided deforestation is only estimated
to be 0.25 per cent, then the REDD project is still competitive when
the price of carbon credits is $5. The overall picture, therefore, is
unmistakeably one of REDD competitiveness and value.
4.4.2 What if the discount rate is higher?
It could be objected that a REDD project is inherently more risky than
a logging concession. Timber concessions supply a well-established
global market, which is not yet true for REDD projects, and REDD project
models are still being tried and tested. A discount rate of 5 per cent
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for a REDD project could, therefore, be considered too low. Table 11
shows the estimated profit (or loss) of the REDD project in this example
for a range of discount rates (up to 20 per cent) and carbon prices. We
assume a deforestation rate of 1 per cent.
Only under one scenario is the REDD concession estimated to be
non-competitive with a logging concession: where the discount rate
is 20 per cent and the price of carbon credits is $3. In other words,
only if one assumes a very high level of risk in REDD projects and
no future increase in the price of carbon does the logging concession
look more viable.
These are initial calculations, which apply specifically to the NgoylaMintom forest in Cameroon. Nevertheless, they lend credibility to
the premise that dormant logging concessions combined with the
emergence of REDD monies represent a unique opportunity for
protecting Africa’s tropical forests. And a more optimistic perspective
might see the data as reflecting the high end of the current profitability
of logging concessions. Comparable figures for other major timberproducing countries are hard to locate, but some evidence suggests
that the timber industry is much more developed in Cameroon than
in some other countries in the Congo Basin.

Table 10: NPV of REDD versus logging under different deforestation rates and price of carbon ($)
Avoided
Deforestation

Price of carbon
$3.00

$5.00

$7.00

$9.00

0.25%

-10,069,787

550,355

11,170,497

21,790,639

0.50%

5,860,426

27,100,710

48,340,994

69,581,278

1.00%

37,720,852

80,201,420

122,681,988

165,162,557

1.50%

69,581,278

133,302,130

197,022,983

260,743,835

2.00%

101,441,704

186,402,841

271,363,977

356,325,113
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Table 11: NPV of REDD versus logging assuming different discount rates ($)
Price of
Carbon Credits
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5%

8%

Discount rate
10%

15%

20%

$3

37,720,852

21,998,294

14,936,566

3,808,940

-2,413,311

$5

80,201,420

53,997,156

42,227,610

23,681,566

13,311,149

$7

122,681,988

85,996,019

69,518,654

43,554,193

29,035,608

$10

186,402,841

133,994,313

110,455,220

73,363,133

52,622,297

$12

228,883,409

165,993,175

137,746,264

93,235,759

68,346,756

$15

292,604,261

213,991,469

178,682,831

123,044,699

91,933,446

$20

398,805,681

293,988,626

246,910,441

172,726,265

131,244,594
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Table 12: Comparison of logging concessions and government revenue in Congo Basin countries
(millions of hectares)

Cameroon

CAR

Republic of Congo

DRC

Equatorial Guinea

Gabon

Total

Land area

46.5

62.3

34.1

226.7

2.8

25.8

398.3

Dense forest area

21.4

8.2

25.9

124.5

1.8

21.2

203.2

Production forests

10.5

3.3

12

87

1.2

19

133

7

3

10

22

1.2

12

55.2

CHAPTER

Timber concessions

$40m

$10m

$20m

$3.8m

$14m

$50m

$137.5m

CHAPTER

Government revenue
(2004–2005)
Revenue per hectare

$5.71

$3.33

$2.00

$0.18

$11.20

$4.17

$2.50
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Source: Karsenty, A., Overview of Industrial Forest Concessions and Concession-based Industry in Central and West Africa and Considerations of Alternatives.24
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Table 12 shows the estimated direct revenue that different African
governments generate from the logging industry for 2004/2005.
Cameroon, with only 7 million hectares of concessions, generated
$40 million of revenue, compared to the DRC, which barely
generated $4 million from some 22 million hectares of concessions.
The implied revenue per hectare is $5.71 in Cameroon, more than
any other country apart from Equatorial Guinea and over 30 times
that of the DRC.
It therefore seems reasonable to suggest that the estimates for the
profitability of logging concessions in Cameroon are probably at the
higher end of the range for Congo Basin countries. REDD forest
conservation areas may therefore prove more competitive with timber
concessions in countries like the DRC and Republic of Congo.
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5.1 Forest conservation is a better option for protecting carbon
than forestry
Forestry can – in some circumstances – make a contribution to REDD
goals. Selective logging and SFM practices in natural forests will
reduce carbon emissions relative to complete forest clearance,
and these approaches can in theory maintain a natural forest in
a permanent state, if new forest growth replaces removals. Tree
plantations can act like natural forests in carbon sequestration terms,
sucking CO2 down from the atmosphere as they grow. But these are
high-risk bets: everything depends on the extent to which theory
translates into practice. Supporters of selective logging and SFM can
point to successful implementation, but opponents can cite plenty
of examples where they have failed.
Should donors and funders who want to support forest conservation
and enhancement in tropical Africa back forestry as a means to that
end? At a fundamental level the answer is unequivocal – there is a
better option. If the opportunity exists to fully protect a natural forest,
then protect it. In practice, virtually no SFM/selective logging regime
or plantation model can compete with a natural forest with respect
to carbon storage, in the long term, assuming the forest can be left
undisturbed. This applies equally for many degraded forests: left
to themselves they will regenerate naturally, if the core ecosystem
requirements (soil, rainfall, adequate animal and plant biodiversity)
are still in place.
5.2 Converting logging concessions to forest conservation areas
Inactive logging concessions cover 55 million hectares in six central
African countries, more than the size of Spain.10 If activated for logging
these would spew out vast emissions. The emergence of REDD means
that forest conservation has the potential to compete with industrial
logging as a revenue earner. Preliminary calculations suggest that

REDD could be competitive with industrial logging in some Congo
Basin countries if the price of carbon credits ($ per tonne of CO2) is as
low as only $3 with a deforestation rate of only 0.5 per cent. Donors
and funders have a real opportunity here to make a difference, by
targeting particular forests at scales of 100,000 hectares or more,
and scoping the possibility of conversion through dialogues with
governments, logging companies, NGOs and local communities.
5.3 Supporting timber plantations for the domestic market
Plantations dedicated to meeting the vast domestic demands in
tropical Africa for timber and woodfuels could ease pressure on forests
and free forests for carbon conservation. Our preliminary calculations,
using Tanzania and Uganda as case studies, suggest that meeting
national timber demand with plantations could be achieved with a
land area equivalent to only 5–20 per cent of the forest area required
to meet demand. For Tanzania, this would mean avoiding timber
harvest in an area of forest 10 times the size of Greater London
(1.6 million hectares).
5.4 Other forestry priorities
Other priorities include better regulatory regimes in the forestry sector,
which could lead to a higher proportion of FSC or other certified
products, and improved filtering out of illegal timber exports via the
FLEGT initiative. But these gains will only have a marginal impact
if the fundamental domestic demand drivers are not addressed.
Similarly, Sustainable Forest Management (SFM) approaches may
bring greater efficiency in logging and processing, and while that
is desirable it should not be seen as a conservation solution.
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Community forestry has the potential to reduce deforestation and
degradation in those areas where population levels are high, and
enforcing strict conservation of forest resources is infeasible (and not to
mention unethical if doing so would deprive people of access to basic
resources). It provides a platform for improving the sustainability of
subsistence and commercial uses of forests by local people. However,
in practice the track record has been very mixed between countries:
in Cameroon, community forestry has not lived up to expectations,
while in Tanzania it appears to be promising. It is too early to tell if
community forestry has delivered a positive outcome in terms of
reducing emissions from deforestation and degradation, but support
from donors and funders could help develop a much needed concept
of ‘best practice’ in community forestry and make this model work.
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Chapter summary
Agriculture is the most important economic sector in many tropical
African countries, and the greatest cause of deforestation. It accounts
for about a third of national GDP, on average, and employs two thirds
of the workforce. Most farmers practice subsistence agriculture, meaning
that most of what they produce is consumed in the household, although
commercial farming is prevalent in some areas. Crop yields are low:
while yields for some crops in the rest of the world have more than
doubled in the last 50 years, in sub-Saharan Africa they have hardly
changed. This means that cultivating new land, often at the expense
of forests, is for many the best way to maintain soil fertility and grow
more food.

Philanthropy could have a positive and long-lasting impact by
helping to guide agricultural development down a pathway of
forest carbon sustainability. This chapter identifies two priorities
for donors and funders:

Agriculture is a cause of deforestation in over 80 per cent of cases.
The pressure to convert Africa’s tropical forests to cropland and pasture
in the 21st century will only increase as Africa’s population doubles,
and global demand for food and biofuels grows. Africa desperately
needs agricultural development: to eradicate famine, drive long-term
development, and avoid losing its forests. However, for tropical African
countries to follow the same development path as countries like Brazil
or Indonesia would be disastrous in terms of carbon emissions.

n

Ensuring agricultural development in tropical Africa is sustainable
in forest carbon terms. Agricultural development in Africa has shot
to the top of the development agenda after many years of neglect.
Philanthropic dollars can help ensure that tropical African countries
do not replicate the experience of widespread, commercially driven
deforestation seen in some other tropical forest regions.

n

Scaling up agricultural systems that sequester more carbon.
Farming systems using agroforestry, biochar or conservation agriculture
could increase carbon storage in agricultural lands and play an
important role in mitigating climate change, while improving food
security – if scaled up to reach millions of farmers.
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Agriculture is the primary cause of deforestation in tropical African
countries. Around 3 million hectares of forest is estimated to be lost
across tropical Africa every year,1 and research suggests that the majority
of this is caused, at least in part, by the conversion of forests to cropland
and pasture.2, 3 Agriculture drives deforestation for a number of reasons.
The current African farming model is largely based on practices that
produce low yields per hectare, relative to yields elsewhere in the world.
While cereal yields in the rest of the world have more than doubled in
the past 50 years, in Africa they have hardly changed.4 Africa’s farmers
remain heavily reliant on extensification (expanding total agricultural area)
to increase or maintain production, and expansion often comes at the
expense of forests. Agricultural land is usually much more valuable
than forest, so the economic incentives to convert forests can also
be high. Furthermore, forests often lack effective legal protection,
and are often treated as ‘open access’ resources that can be utilised
by farmers and investors without restriction.
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The pressure to convert Africa’s tropical forests to agricultural land
during the next few decades will be intense. Forests could be squeezed
between two competing priorities: ensuring agricultural productivity
growth keeps pace with rapid human population growth on the
continent, and meeting escalating global demand for food and biofuels.

food looks completely unsustainable in the face of current and expected
population pressures. Between 2010 and 2050 the population of
sub-Saharan Africa is expected to reach 1.8 billion – this means
feeding another 1 billion people by the middle of the century. Many
of the countries with the highest population growth rates in this region
(notably Niger, Burundi, Ethiopia, Somalia, Rwanda and Mali) are
already having trouble feeding their people because of land aridity and
high population densities. Many are on the edges of the African tropical
forest equatorial belt, or are in close proximity to it.
1.2 The intensification challenge
Agricultural intensification (increasing yields through fertilisers,
improved soil management, irrigation) therefore seems to be an urgent
priority for protecting Africa’s tropical forests: without intensification,
feeding Africa’s rapidly growing population will likely come at the cost
of millions of hectares of forest. But intensification brings its own
challenges: intensification often entails commercialisation – farmers
begin to plant more profitable cash crops, and become more
responsive to market signals. The rate at which forests are converted
to cropland is influenced by global market forces: the incentives to
expand agricultural land increase along with commodity prices.

These priorities lead directly to two principal options: finding ways to
improve the productivity of small-scale subsistence farmers in Africa;
and substantially increasing food and biofuel production through largescale commercial agriculture. Both strategies pose very different
challenges for protecting Africa’s tropical forests.

Other tropical forest regions provide a vision of what could happen
in tropical Africa. Cattle ranching and soybean farming in Brazil
and palm oil production in Indonesia have led to millions of hectares
of forest being lost over the past few decades. If this development
pathway were repeated in the Democratic Republic of Congo, for
example, the outcome for forest carbon would be disastrous.

1.1 The extensification challenge
Continued reliance on extensification (bringing new land under
cultivation, rather than increasing yields per hectare) to grow more

The contribution of African agriculture to meeting the escalating global
demand for food and biofuels has been limited thus far. While some
commodities are produced on a large scale (particularly cocoa in West
Africa) the really transformative changes are potential rather than actual.
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The arrival of large-scale palm oil, sugarcane and soya crops, as seen
in other tropical forest countries, would pose a formidable challenge
for Africa’s tropical forests, and for the vast savannah lands that run
alongside forests on the southern side of the equatorial belt, which
store large quantities of carbon in their soils, vegetation, and
woodlands. Yet protagonists in the debate over the future of African
agriculture and related land uses are focused on issues other than
carbon. These arguments centre around three questions:
n H
 ow

much suitable land is available for large-scale food and
biofuel production?

n I f

expansion is driven by foreign investment and land ownership,
what will be the implications for the tenure, ownership and
equity rights of the peoples living on that land?

n W
 hat

environmental and social impacts would result from
the application of intensive approaches, including GM crops
and fertilisers?

All three questions are inter-connected, and bitterly disputed. For
example, a string of reports from the World Bank, FAO and the OECD
argue that there is plenty of marginal (unused) land for agricultural
expansion across the savannahs of Africa.5, 6 The application of modern
intensive production techniques and practices will produce sharply
increased yields, leading to revenue generating exports of foodstuffs
and biofuels as well as meeting domestic demand. Many rightsbased and environmental groups oppose this view, maintaining that
land availability is grossly overstated, because most of it is already
occupied and farmed by smallholders. Large-scale agriculture will
lead to a ‘land-grab’ that will strip African peoples of their land rights
and poison soils and ecosystems with GM crops and fertilisers.
It might be assumed that carbon considerations would be central to
the debate over environmental impacts, but they appear not to be.
Instead, arguments over the contamination impacts of GM crops and
fertilisers hold sway. Our research found that little attention has so far

been paid to the emissions consequences of the expansion of largescale intensive agriculture in tropical Africa, either in relation to forests
themselves or in the savannah lands where food and biofuel production
is likely to be sited (for example, in Angola). The need for a concerted
research effort to probe the impacts and options is one of the major
recommendations of this chapter.
The need for carbon scrutiny is particularly urgent on the issue of
marginal land. Some assessments appear to include forests and
woodlands within the definition. The difficulties are further exacerbated
by the tendency of specialists to argue a case solely from the viewpoint
of their discipline: land deemed ‘marginal’ by an agronomist may
well be a high priority species and carbon conservation area for an
ecologist. More dispassionate and holistic analyses are needed, which
factor carbon, biodiversity and ecosystem resilience into the equation,
alongside food, biofuels, GM crops, fertilisers, land ownership and
other rights issues.
1.3 The current response
International institutions, African governments, the commercial
agriculture sector and NGOs are responding to the extensification and
intensification challenges in a number of ways. Improving agricultural
productivity is at the top of the mainstream development agenda, as
donors and practitioners search for ways of implementing an African
version of the ‘Green Revolution’ which successfully increased yields in
Latin America and Asia in the last three decades of the 20th century. In
general, those in this camp are principally focused on the intensification
of small-holder agriculture. Others are promoting large-scale intensive
food and biofuel production, particularly large agribusinesses, and
some international institutions and African governments.
This chapter identifies two priorities for philanthropic action.i
i This chapter focuses on the impact of agriculture on forests, and opportunities for mitigating carbon
emissions resulting from forest conversion. It does not look at how to reduce non-carbon emissions from
agriculture, methane (CH4) and nitrous oxide (N2O), of which agriculture attributes almost two thirds
globally. For an overview on non-carbon emissions and related mitigation strategies, see Global Mitigation
of Non-CO2 Greenhouse Gases.7 Other reports have provided a good overview of opportunities to mitigate
these emissions from agriculture, and on the equally important issue of soil carbon conservation. See, for
example, Farming and Land Use to Cool the Planet.8
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Supporting the intensification of small-scale farmers. Bringing a
Green Revolution to Africa’s small-scale farmers is currently attracting
millions of dollars of funding from governments, development banks
and philanthropic foundations, such as the Bill & Melinda Gates and
Rockefeller foundations. However, the sector is marked by fundamental
disagreements about the most effective and sustainable way to do
this (GM versus organic; small-scale farmers versus large-scale), and
the priority of protecting forest carbon is conspicuously absent from
development strategies/mission statements. Here lies the opportunity
for philanthropists to add value: funding on-the-ground research that
helps cut through the ideology and answers the questions about what
actually works; and funding advocacy efforts to raise the profile of
forests in agricultural development plans.
Protecting forests from agricultural expansion. It is not enough to just
intensify agriculture – this fixes the problem of low yielding agriculture,
but not the fact that converting forests to agricultural land can be
highly profitable. The cost of stopping forest conversion may, in many
cases, be too high for REDD to compete. A mixture of interventions
will be needed to protect forests from agricultural conversion. Central
to these efforts is improving the understanding and recognition of
the value of standing forests to long-term agricultural productivity.
Donors and funders can fund research into ecosystem services that
connect forests to agriculture. They could also fund NGO work or
intergovernmental dialogues around land use planning; support trial
payments for ecosystem-services (PES) schemes around key forests;
and support the development of certification schemes that promote
‘forest-friendly’ foods to consumers in developed countries.
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2. The state of agriculture in tropical Africa

CHAPTER

Forty per cent of tropical Africa’s land area, about 800 million hectares,
is dedicated to agriculture.ii,10 By comparison, forests covered about
500 million hectares in 2005.1 Three quarters of agricultural land in
tropical Africa is defined as pasture, which is used primarily for grazing
livestock, mostly cattle and goats.11 The other quarter is cultivated with
crops: both ‘annual’ crops, which need to be harvested every year
(or sooner), such as maize, rice and cassava; and ‘perennial’ crops
– mostly tree crops like mango, plantain, cashews, coffee, rubber
and palm oil.10

CHAPTER

The agriculture sector is very important in almost all sub-Saharan
African economies. Agriculture accounts for 34 per cent of national
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GDP, on average, and employs 64 per cent of the workforce (see Table
1),4 the vast majority of whom own plots of land less than 2 hectares
in size,12 and grow food largely for household consumption.
Most farmers in Africa are focused on subsistence production, and
dedicate most of their land to growing staple foods for household
consumption. Because of this, Africa’s share of world agricultural
trade has declined for most major exports, despite strong growth
in international agricultural commodity markets over the past few
decades.13 Africa is exporting fewer agricultural commodities today
than it was in the 1970s.14

Table 1: Major agricultural products in four case study countries (order of total value)
Staple crops

Cash crops (exports)

Cameroon
70%
20%
			

Plantains, cassava, tomatoes,
taro (cocoyam), maize

Cocoa, bananas, cotton, rubber, coffee

5

DRC
40%
			

Cassava, plantain, groundnuts,
maize, chillies and peppers

Tobacco, coffee, rubber

CHAPTER

Tanzania
67%
28%
			

Bananas, cassava, maize,
bananas, rice, beans

Coffee, tobacco, wheat, cotton, tea, peas

CHAPTER

Uganda
80%
30%
			

Plantains, cassava, sweet
potato, beans, maize

Coffee, tobacco, tea, sugar, cotton, cocoa

CHAPTER

Sources: FAOSTAT.10; Economist Intelligence Unit;15 CIA, The World Factbook.16
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ii This is taken from the FAO’s FAOSTAT database (http://faostat.fao.org/); to attain figures for ‘tropical
Africa’, database entries for ‘West’, ‘Middle’, ‘East’ and ‘Southern Africa’ were included, minus South
Africa, Lesotho and Swaziland, as all or almost all of the land area of these countries falls below the
Tropic of Cancer.

CHAPTER

4

CHAPTER

6
7
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Country

Workforce employed
in agriculture

Contribution of
agriculture to GDP
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By most indicators, agricultural development in sub-Saharan
Africa lags far behind the rest of the world, and even the rest of the
developing world. In 2002, 39 per cent of total crop area in South
Asia was irrigated, 29 per cent in East Asia and the Pacific, and only
4 per cent of sub-Saharan Africa.4 Croplands planted with improved
varieties of cereal – for example, species of maize that have been
developed through selective breeding to increase growth rates and
resilience to drought – make up 85 per cent of the total cereal area
in East Asia, 48 per cent in the Middle East and North Africa, and
24 per cent in sub-Saharan Africa.4
Crop yields for staple foods in sub-Saharan Africa are also much lower
than other developing regions. In 1960, crop yields for cereal crops in
sub-Saharan Africa were around 1 tonne per hectare, as they were
all around the world. Over the past 50 years however, cereal yields
in Africa have hardly changed, while yields in the rest of the world
have more than doubled: in East Asia, they have quadrupled.4
The current configuration of African agriculture might give the
impression that farming on the continent has always been carried
out on these lines. In fact agriculture has gone through many cycles,
including a boom in cash crops for export during the colonial era.
2.1 A brief history of African agriculture
Over thousands of years, Africa’s farmers developed a wide range
of methods for cultivating crops under challenging environmental
conditions. Many soil types in tropical Africa, particularly in humid
forest areas, are sandy or highly acidic, very low in nutrients, and
retain moisture poorly. Temperatures are high and luminosity of the
sun intense. Rainfall is highly variable, and in some places droughts
are frequent.17, 18 Rotating crops, planting trees on croplands
(agroforestry), shifting cultivation (often referred to as ‘slash and burn’
or swidden agriculture),19 and using animal manure and household
waste as fertiliser were developed as ways of maintaining or
improving soil fertility and increasing crop yields, as they are today.

Most farmers practised a form of shifting cultivation, moving their
cropland every few years as soil fertility was depleted, although
permanent cultivation was also present.20
During the colonial era, European governments introduced large-scale
plantations, with an emphasis on producing commodities for European
markets: coffee, cacao, palm oil, sugarcane, rubber, cotton and spices
were some of the major crops. African countries became the major
global suppliers of several of these commodities, notably coffee, cocoa
and palm oil. Following independence, the commercial agriculture sector
in many countries collapsed. There are multiple reasons for this: ensuing
civil wars; falling commodity prices on global markets; obstructive state
intervention through land acquisition and collectivisation programmes;
and poor maintenance of infrastructure, which led to declining access
to markets.4, 14 The productivity of commercial agriculture declined,
and exports of many agricultural commodities fell sharply.
In 1973, Africa began importing food to fill the growing gap between
supply and demand created by population growth.14 This was partly
due to poor growth in productivity, but partly also because it was
encouraged by the new development paradigm of the 1970s–1980s:
much development aid was made conditional on countries undergoing
‘structural adjustment’, opening their economies to global market forces,
and encouraging developing economies to specialise in exporting more
valuable commodities (timber, minerals) in order to earn foreign
currency to import food from other countries, rather than improve
domestic food production.14, 21
Some critics of structural adjustment programmes have also argued
that it exposed small-holder African farmers to global markets when
they were in no position to compete with mechanised, large-scale
farming in rich countries supported by state subsidies.22, 23 The idea
that states should retreat from agricultural development and let markets
step in applied to African governments as well as donor governments,
and by the end of the 20th century agriculture and rural development
had fallen off the development agenda for Africa.14, 21
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During the same period, other developing regions were enjoying the
fruits of the ‘Green Revolution’. Using a combination of fertilisers,
hybrid seed varieties, irrigation and mechanised farm labour,
agricultural productivity in Asia and Latin America soared. Total food
production kept pace with growing populations and fuelled economic
growth.4, 24 From 1960–2000, cereal yields (output per hectare)
in South Asia had almost trebled; in Africa they had worsened.4, 18
‘While international commodity markets have continued to expand,
Africa’s exports have shrunk over time, and today Africa’s total
volume of exported farm commodities (groundnuts, palm, and
sugar, among others) is actually smaller than it was 30 years ago.’14
Following the publication of an internal World Bank report in 2007,
which was critical of the Bank’s performance on African agriculture
over the past few decades,14, 22 and a dramatic worsening of the
world food crisis in the same year,25 agricultural development appears
to be back at the top of the agenda. There now appears to be a broad
consensus, at least in rhetoric, among many donor governments, the
World Bank and UN, and many NGOs, that investing in agricultural
development, and particularly in small-scale farmers, is the most
effective way to drive economic growth in Africa in the short and
medium term.iii, 4, 5, 24, 26-30
African agriculture has also been put back on the agenda for very
different reasons, as outlined in the introduction: a plethora of media
reports have raised alarms about a ‘scramble for land’, or ‘land grab’
underway in Africa since 2000, driven by foreign governments and
companies in response to rising world food and oil prices.31 These
two emerging elements – the development focus on commercialising
small-scale farmers in Africa, and large-scale foreign investment in
agricultural land in Africa – are two themes of commercialisation
that are likely to heavily influence the shape of African agriculture
in the future.
iii See Diao, X. et al, The Role of Agriculture in Development: Implications for Sub-Saharan Africa
(IFPRI, 2007) for a review of objections to this argument.30

2.2 Three types of farming in Africa
Although most African farmers could be classified
as subsistence farmers, it would be misleading
to apply this generalisation across the whole of
the agricultural sector in the region. Farming
is not homogenous, either in terms of scale
or practice.32 Understanding the differences is
The majority of farmers in tropical
essential as a basis for analysing and comparing Africa are women, especially where
staple foods are concerned.
the different ways in which farming systems
impact forests, and the different challenges they
pose to forest conservation. Below, we profile three types of farming
with relevance to Africa: subsistence farming; small-scale commercial;
and large-scale commercial.iv
These farming types are not rigidly demarcated or mutually exclusive.
Most African farmers are small-scale, and many combine subsistence
with some commercial production. In general terms, the subsistence
and small-scale commercial components are far more dominant than
large-scale commercial.4, 12, 33
2.2.1 Subsistence farming
Subsistence farmers grow crops primarily for household consumption
and only take their produce to market when they have a surplus,
using the income to buy other food and household items, clothes,
fuel, transport, and to pay for school fees. Subsistence farmers
cultivate a small area of land – farms of less than 2 hectares in
size make up 70–90 per cent of all farms in many African countries
– and are usually reliant on family labour.12 The proportion of
agricultural output that a ‘subsistence’ farm takes to market varies
widely: some farmers only sell food when they have a surplus;
other farmers grow cash crops alongside staple foods.12
iv These three categories roughly coincide with those used in a background paper to a World Bank study,
Competitive Commercial Agriculture in Sub-Saharan Africa.12
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Men are often responsible for growing cash crops and sourcing other
off-farm sources of cash income, while women are responsible for
looking after staple crops.14 Subsistence farmers often supplement
their incomes (or subsistence needs) through off-farm activities,
depending on seasonality, success of harvest and other factors:
foraging and hunting in forests for foods and bushmeat; collecting
fuelwood and producing charcoal; or working in rural industries.4
Within subsistence farming, an important distinction can also be
made between shifting and permanent cultivation.

land, along with weeds, pests and diseases;
it helps to improve the structure of the soil for
cultivation; and most importantly, the ash from
burnt vegetation acts as a fertiliser, which
temporarily boosts the crop suitability of the
land.19 Thus, the shifting cultivation can be
seen as a means of utilising the forest as a
farming input, similar to modern inputs like
fertilisers and pesticides.19, 36

2.2.1.1 Shifting cultivation
Shifting cultivation is essentially a response to falls in soil fertility.
After cultivating crops in a particular area for up to several years,
nutrient levels in the soils are depleted, weeds take over and the
farmer moves elsewhere to clear a section of forest, woodland or
scrub and establish a new plot.19 Abandoned fields are left fallow,
allowing natural vegetation to reclaim the land. Trees, bushes and
shrubs can re-establish and return nutrients to the soil. Farmers may
return to the area after up to 20 years, in which time they may have
become ‘secondary forest’, to clear away and start the cycle again.
Some shifting cultivators are semi-nomadic, moving the homestead
as they move around the landscape. Slash and burn is a specific
version of shifting cultivation, in which the farmer clears vegetation
from the land by setting it alight.

2.2.1.2 Permanent cultivation
Permanently growing crops on an area of land is not possible without
increasing labour and farming inputs:37 farmers need to invest in
controlling pests and maintaining soil fertility, whether this is through
techniques such as agroforestry and crop rotation, or using fertilisers
and pesticides. Because of this, only a minority of subsistence farmers
appear to practice permanent cultivation. It is often only possible on
naturally rich soils, like those of the highlands of Uganda, Rwanda or
Burundi, or with the heavy application of animal manure and household
waste for fertilisers.20 Insecure land tenure can also act as a disincentive
for permanent cultivation: the risk of losing land to the state or a
private company can discourage long-term investments in fertility.38

Because shifting cultivation involves the routine clearing or burning
of forest to grow crops, it has often been criticised by governments
and scientists as wasteful, destructive and inherently ‘backward’.34
More recently, some other researchers have suggested that shifting
cultivation is a rational response to the challenging environmental
conditions – infertile and sandy soils prone to erosion and persistent
weeds – that poor farmers in tropical climates, who cannot access
modern farming inputs, must overcome to cultivate crops.19, 35
Burning the forest serves multiple functions for the farmer: it is an
inexpensive (in terms of both labour and capital) means of clearing

The vast majority of farms in tropical
Africa are less than 2 hectares in size.
Courtesy of Dominique Louppe

On the other hand, a move from shifting cultivation to permanent
cultivation might also be encouraged by socio-economic changes.
Increasing population density can reduce the availability of land and
the length of fallow times in shifting cultivation systems, which may
have a negative impact on crop yields,39 although the certainty of the
relationship between fallow time and crop yields is disputed by some
empirical research.35 The introduction of cash crops can also encourage
shifting cultivators to become partly sedentary: for example, following
World War II, subsistence farmers in the forests of West Africa started
growing cacao, coffee, and palm oil as timber roads opened the forest
up and created access to global markets via ports on the coast.39, 40
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Table 2: Area cultivated with major cash crops in top 20 most forested tropical African countries, ascending order (hectares, 2005)
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Forest area
(1,000 ha)

Cocoa

Coffee

Palm oil

Sugar cane

Tea

Tobacco

Democratic Republic of Congo 133,610

18,500

81,872

172,000

40,000

5,351

8,500

Sudan

67,546

-

-

-

72,000

-

-

Angola

59,104

2,200

65,500

23,000

9,500

-

3,500

Zambia

42,452

-

4,000

-

24,000

500

4,500

Tanzania

35,257

6,000

120,000

4,500

23,000

19,000

36,000

Central African Republic

22,755

1,000

6,500

3,700

12,500

-

600

Republic of Congo

22,471

3,300

6,600

7,200

15,000

-

700

Gabon

21,775

1,300

300

4,200

3,700

-

-

Cameroon

21,245

450,000

175,000

58,000

145,000

1,550

3,400

Mozambique

19,262

1,000

-

-

160,000

8,400

29,000

Zimbabwe

17,540

-

4,400

-

36,000

6,100

51,800

Ethiopia

13,000

-

410,000

-

17,475

5,000

4,500

Madagascar

12,838

6,000

115,000

1,800

83,000

470

1,800

Mali

12,572

-

-

-

4,898

90

1,010

Botswana

11,943

-

-

-

-

-

-

Chad

11,921

-

-

-

3,900

-

150

Nigeria

11,089

1,110,000

3,750

3,150,000

6,300

-

19,000

Ivory Coast

10,405

2,372,542

777,400

203,006

25,875

-

20,000

Senegal

8,673

-

-

7,100

7,200

-

-

Namibia

7,661

-

-

-

-

-

-

Source: FAOSTAT, 2009.10 (Excludes South Africa – 9,203,000 hectares of forest).
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This example highlights that permanent cultivation is often a
characteristic of commercial agriculture, and that a move from
shifting cultivation to permanent cultivation is often synonymous
with a shift from subsistence farming to commercial farming. This
is not always the case, however: cash crops may be produced
under a shifting cultivation system, and, as noted above, some
subsistence farmers do have their land permanently cultivated.
2.2.2 Small-scale commercial farming
Small-scale commercial farmers grow and sell staple foods like
cassava, yam, plantain, maize, teff (a staple grain crop in Ethiopia
and Eritrea) and sorghum, mostly for local markets. Only a minority
of small-scale farmers grow cash crops for export to international
markets.10 Agricultural export crops currently account for less than
10 per cent of total production in sub-Saharan Africa.14 Table 2
compares the area cultivated with six major cash crops (cocoa,
coffee, palm oil, sugarcane, tea and tobacco) across the 20 tropical
African countries with the most forest area.
How much land and labour a small-scale farmer dedicates to
growing crops or rearing livestock for subsistence use, and how
much for commercial production, varies widely and depends on a
number of economic, social and institutional factors. These include
market access, market prices, land tenure arrangements, capital,
availability of inputs and hired labour and cultural norms.12, 41, 42
Poor market access and low levels of capital are often identified as major
disincentives for small-scale farmers in Africa to engage in commercial
production.4, 41, 42 Contract farming schemes are a popular means of
overcoming these systemic barriers. Contract farmers, or ‘out-growers’
enter into contracts with companies that agree to supply fertilisers,
improved seeds and other farming inputs, and offer a guaranteed
price, in exchange for a guarantee of supply from the farmer. Contract
farming schemes are a cornerstone of the commercial agricultural
sector in many African countries, particularly for tobacco and cotton.13

There appears to be a broad consensus among donor governments,
many NGOs, and the World Bank and UN, that investing in the
commercialisation of small-scale farmers will be the most effective
strategy for fuelling economic growth in Africa for the medium term.4, 5,
24, 26-30 The World Bank argues that economic growth in the agriculture
sector is at least twice as effective at reducing poverty as growth
outside the agriculture sector.4 Some studies suggest that every $1
of additional farm income leads to further income of up to $1.88
elsewhere in the economy.27
2.2.3 Large-scale commercial farming
Large-scale farms make up only a small part of the agriculture sector in
Africa, and are primarily export-oriented. This is in part because they
can obtain higher returns from cash crops than staple crops.12 Largescale farms also have a competitive advantage over small-scale farms
for many cash crops, particularly in export markets with a preference
for high standards of quality (such as Kenyan flowers exported to
European supermarkets), or when production and processing requires
high levels of capital investment (for example, irrigation for tea in
Tanzania, or curing barns for cured tobacco in Zimbabwe and
Malawi).12 Small-scale farmers retain a competitive advantage in
some other crops, however – particularly with crops that are labour
intensive rather than capital intensive, such as cotton or cashews.12
The contribution of large farms to staple crop production is minimal.
Although large farms sell larger shares of their output they are still
not major providers of total marketed surplus. There are exceptions: in
Kenya, Mozambique and Zambia, large-scale farms produce a large
share of marketed cereals;43 and in Zimbabwe, tobacco is grown on
plantations of 40 hectares or more (compared to an average of only 0.2
hectares in Malawi, 2.6 hectares in Brazil, and 4.2 hectares in the US).44
In much of Africa, however, ‘large’ farms rarely exceed 10 hectares.43
Apart from size, they can also be differentiated from small-scale farms
by the fact that they rely almost entirely on hired labour, rather than
family labour.12
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The intensified, commercial production of staple crops has been
successful in some countries. Nigeria recently overtook Brazil to
become the world’s biggest producer of cassava, although it is yet
to capture a share of the international market – cassava is primarily
grown for domestic markets, where it is consumed as an important
staple food.43 And bumper maize harvests in Malawi in 2008 and
2009 led to declarations that the Green Revolution had finally found
its way to Africa.45-47
For cash crops, exports from tropical African countries have not been
successful in the past few decades. Despite growing global demand, the
region’s share of global commodity markets has shrunk, and exports are
now lower than in the 1970s.14 There are some exceptions: in East
Africa, Kenya exports tea and flowers to European markets, while
tobacco is a significant crop for Malawi and Zambia;12 in West
Africa, Ghana and Ivory Coast are major global suppliers of coffee
and cocoa beans,12, 48 bringing wealth to small-scale farmers49
and much attendant deforestation. Cotton is a leading crop in
Burkina Faso.14
A more recent trend has seen foreign governments and companies
buying or leasing large areas of land in African countries to grow food
and biofuels to export back to domestic markets.50-62 The media has
framed this phenomenon in terms of neo-colonialism, as a ‘second
scramble for Africa’, like the one that marked the beginning of the
colonial period. Many NGOs and the UN warned that the deals could
severely undermine African states’ attempts to feed their own people,
hamper long-term economic development and in some cases lead
to the loss of important ecosystems, including forests.50, 63-69
2.2.4 Livestock
About 630 million hectares of land in tropical Africa – a third of total
land area, and three quarters of agricultural land – are grasslands
and pasture used for grazing livestock.10 However, unlike in Latin
America, large-scale cattle ranching is a very minor part of the

livestock sector in tropical Africa, and is mostly confined to Southern
African countries (principally Botswana, Namibia and South Africa).70
Most livestock in tropical Africa are reared under nomadic pastoralist
systems in semi-arid regions:71 access to inputs, such as water, is
low,70 and herders spend most of their labour in taking their animals
over long distances in search of water. Similar to shifting cultivation,
we can therefore characterise pastoralism as ‘extensive’.71
Livestock are also an important element of mixed crop and livestock
systems – they are sources of fertiliser, milk and draught power.
Table 3 shows that the greatest increase in livestock ownership in
sub-Saharan Africa has been in pigs and chickens, but this occurs
mostly in and around urban centres.70
Environmental conditions and diseases, such as sleeping sickness,
which is spread by the tsetse fly, heavily restrict the range of livestock in
many parts of sub-Saharan Africa to drier regions: most cattle and goat
herders are found across the Sahel, and in the savannah and open
woodlands of East and Southern Africa, rather than rainforest areas.11

Table 3: Number of Livestock (1000s)
1980/1982

2001/2003

Increase

Cattle

153,733

209,912

36.5%

Sheep

111,143

168,349

51.5%

Goats

123,023

203,524

65.4%

9,060

20,480

126.0%

431,005

755,917

75.4%

Pigs
Chickens

Source: Adapted from Hazell, P., All-Africa Review of Experiences with
Commercial Agriculture: Case Study on Livestock, in Competitive Commercial
Agriculture in Sub-Saharan Africa (CCAA) Study.70
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Cattle in tropical Africa are heavily concentrated in a few pockets in
northern Nigeria, southern Sudan, the highlands of Ethiopia, and
around Lake Victoria in Uganda, Kenya and Tanzania; sheep and
goats are concentrated in several West African countries, large areas
of southern Sudan, and also around Lake Victoria.71 This distribution
may change in the future; it is not impossible that cattle ranchers
could one day be transforming parts of the Congo rainforest into
pasture. Consultations in the DRC reported that livestock herders from
Sudan, Central African Republic and Chad were converting large areas
of forest to pasture in the Bili Uere Hunting Reserve, a 6 million
hectare protected area in northern DRC. Government-run large-scale
programmes to eradicate tsetse flies are prevalent in some regions,
sometimes with disastrous consequences for forests (see next section).
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This section assesses how agriculture affects forest carbon in tropical
Africa. It summarises the available evidence on the relative impacts
of different types of farming activities and crops. We also explore the
complex relationships between agriculture, poverty, wealth and
deforestation. The section ends with a look at the likely impact of
emerging threats to forest carbon from the agriculture sector and the
implications for forest conservation and enhancement in the region.
3.1 Impacts
The backdrop is the current extent of deforestation in sub-Saharan
Africa, which FAO estimates at about 3.1 million hectares of forest lost
per year from 2000 to 2005. There is wide consensus that a large
proportion of deforestation in tropical Africa can be attributed to
agricultural expansion by subsistence farmers – principally to cropland
and pasture for food production, and that conversion is spread across
tropical forests and other non-forest ecosystems, such as savannah and
wetlands. There is also broad agreement that the deforestation rate
could climb by many orders of magnitude if tens of millions of forest
hectares are converted to large-scale food crop and biofuel production
over the coming two or three decades.
But moving from overall data and assumptions toward an allocation of
deforestation-related land areas and emissions to specific agricultural
activities is challenging, and as a consequence there is much less
clarity and consensus at the detail level, for example on the forest
losses that might be driven by particular crops or farming systems.
Many factors come into play, including the role of logging and mining
roads as catalysts of conversion to agriculture, human population
growth and distribution, commodity prices in local and global markets,
and poverty and land tenure; and analysis is constrained by incomplete
data and consequent disputes over the reliability of the evidence base.
We explore these issues in outline form below.

3.1.1 Agriculture is the leading cause of deforestation, but rarely a
cause on its own
Agriculture – whether shifting or permanent, subsistence or commercial,
cropping or livestock – is the single greatest cause of deforestation,
but it rarely acts on its own.2 The chains of causation are difficult to
disentangle: the act of clearing a patch of forest to sow seeds or graze
animals is often preceded by other economic activities which opened
the forest up and made it more suitable for agriculture; on the other
hand, agricultural activity often brings with it other economic activities,
which also have an impact on forests; and certain underlying social,
economic and political conditions facilitate or incentivise forest
conversion for agriculture.
3.1.2 Agriculture is often not at the frontline of deforestation
Farmers are not usually at the frontline of deforestation, cutting down
primary forest to grow their crops: instead, they tend to move in after
other activities have thinned out the forest. In Tanzania, for example,
multiple consultations and research reports provide a broad picture of
a common (though by no means universal) sequence of deforestation
seen throughout the country.72
First, loggers arrive in an undisturbed forest and remove the largest
and most valuable tree species. This is often illegal. With the largest
trees gone, canopy cover is significantly reduced. Second, they are
followed by charcoal makers, who target the remaining medium-sized
and/or less valuable trees. This is also often illegal. At this stage, the
forest is becoming severely degraded and has been reduced to short
trees and scrub. Finally, the remaining vegetation is used as fuelwood
and animal fodder, and then set alight to clear for crops. Thus, the
impact of agriculture is often seen in forests that have already been
degraded by other activities rather than in areas where primary
forest is still in place.
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Clearing forest, especially closed canopy humid forests, can be very
labour intensive; logging and charcoal making can make a patch of
forest more inviting to a farmer by removing the largest trees. Industrial
activities like logging and mining can also encourage farmers to move
into a new area of forest: the prospect of jobs can stimulate migration
and new settlements; and there is some evidence that the extensive
road networks that accompany logging and mining concessions can
also facilitate agricultural expansion by opening up previously remote
and relatively undisturbed areas of forest to settlement and cultivation
(see the Forestry and Mining and Energy Extraction chapters).
However, generalisation of impacts by particular factors can conceal
wide variation. For example, some researchers have observed a robust
pattern in which industrial logging concessions pave the way for
agricultural expansion;73 others have observed that, on the contrary,
under certain conditions, logging concessions can have the effect of
buffering against agricultural expansion,74, 75 and some surveys across
case studies of deforestation have found road building to play a
relatively minor role.2
3.1.3 Agriculture often brings other activities which degrade forests
Just as logging can make way for agriculture, agriculture itself can
pave the way for activities that degrade forests. For example, many
subsistence farmers supplement their incomes through charcoal
making or the collection of fuelwood for personal use (see the
Woodfuels chapter).72, 76 Some commercial farmers also consume
vast quantities of woodfuels when processing crops. Drying tea and
curing tobacco is usually done with woodfuels, sometimes with a
considerable impact on forests, especially in the case of the latter:77
it has been estimated that woodfuel harvest for curing tobacco is
a cause of 20 per cent of total deforestation in Malawi.78

3.1.4 Agricultural expansion is influenced by a number of social,
political and economic conditions
The literature on deforestation identifies several social, political and
economic drivers that can facilitate (or impede) agricultural expansion
into forests and other areas. Some of the major factors are covered in
brief form below. This overview is by no means exhaustive: for a more
complete and in-depth discussion of the underlying causes of tropical
deforestation, see the seminal papers by Geist and Lambin.2, 79
3.1.4.1 Demographics: population growth and urbanisation
The role of population growth in deforestation is unclear. Some argue
that, in cases when agriculture is reliant on extensification, there is a
close relationship between population growth and deforestation.11, 12
But other research suggests that population is not the primary cause.2, 80
The effect of urbanisation is also ambiguous. There is some evidence
that urbanisation may reduce population densities in rural areas, leaving
cropland and pasture for the forest to reclaim, and reducing the rate
of forest clearance.81 However, in Africa, rapid urbanisation in recent
years roughly correlates with a growing consumption of charcoal,
the fuel of choice of the urban poor.72, 82, 83 Charcoal is a booming
industry, encouraging a shift to non-farm employment in rural areas that
is having a significant impact on some forests in Africa.72, 82, 84 Some
studies argue that the shift to charcoal being witnessed in sub-Saharan
Africa, driven by rapid urbanisation, constitutes one of the greatest
threats to forests in the 21st century.76, 85-87 The evidence gathered
from FPAN consultations in the DRC, Uganda and Tanzania supports
this perspective, and is explored further in the Woodfuels chapter.
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3.1.4.2 Poverty/wealth
The influence of poverty/wealth on agricultural expansion is highly
ambiguous: both can drive agricultural expansion into forests, but for
different reasons.2, 36 Agriculture-led deforestation in Africa is often
characterised in terms of poverty: farmers cannot afford to invest in
their land to substantially improve crop yields, so they must cultivate
more land to increase production. For shifting cultivators, the challenge
is maintaining a baseline of soil fertility, and the solution is moving
to a new area of forest.12, 36
At first glance this seems to imply that alleviating poverty will reduce
deforestation: give farmers access to credit, fertilisers and markets
and they will no longer need to clear forests to find fertile land.
However, increased productivity creates wealth that can then drive
deforestation even faster: the more profitable agriculture becomes,
the greater the incentive to convert more forest to agriculture.41, 88
The commercialisation of agriculture is widely seen as fundamental
to economic growth in sub-Saharan Africa,4, 27 but commercialisation,
especially involving the introduction of cash crops, can introduce
new drivers of deforestation.88 Agricultural development could therefore
be a double-edged sword from a forest carbon perspective: if not done
wisely, agricultural development could decouple agricultural expansion
from population growth, only for it to be coupled instead with global
market growth.
3.1.4.3 Infrastructure: roads, communications and finance
This is related to the previous point on poverty/wealth. Poor rural
infrastructure is often identified as one of the reasons why Africa has
never had its Green Revolution. Many sub-Saharan African countries
suffer from inadequate transport links (roads, railways and ports), poor
access to communication services (telephone and internet coverage),
and unreliable energy supply. These conditions have severely limited
farmers’ access to farming inputs (such as fertilisers, irrigation and
improved crop varieties), information and training services,
processing and storage facilities, and finally, markets.

Poor rural infrastructure has therefore played a role in keeping Africa’s
agriculture extensive. The amount of land under agriculture has roughly
doubled in the last 50 years.4 This appears to argue in favour of the
positive effect that roads and improved access to markets can have
on reducing deforestation rates, insofar as they are necessary for
agricultural development. However, as noted earlier, infrastructure
such as roads and other transport links that improve market access
can also have a directly negative impact on forests.
3.1.4.4 Policy: land tenure and agricultural trade
Government policy and legislation can have a strong impact on how
people value and use land. In Africa, 90 per cent of all land is formally
claimed as state land,89 yet in some countries (such as Tanzania) a
large proportion of the land is also classified as ‘public’ land, with no
formal legal owner.90, 91 Individual or communal ownership over land
is often only customary rather than codified in law.89 Many farmers
in Africa therefore lack secure ownership over their land – it could be
acquired at the government’s request, for an infrastructure development
or commercial agriculture project, without compensation. Under these
conditions, the incentives for poor farmers to invest in the long-term
fertility of their land, rather than expand their cropland – in other
words, the incentives for intensification, rather than extensification
– are very low.88, 89
Many therefore argue that improving land tenure security will be
essential to mitigating the impact of agriculture in developing countries
on climate change, including its role in deforestation.v, 4, 24, 88, 89, 97, 98
However, there are some conditions under which improving land
tenure security for farmers can increase deforestation,99 including
regimes where farmers can clear forests to obtain property rights.80 In
terms of trade policy, policies that seek to improve the terms of trade
for agriculture, such as trade liberalisation, reductions in export taxes
and price subsidies, tend to increase the prices received by farmers
and thereby increase deforestation.2, 80
v Improving land tenure security is also promoted by organisations working with indigenous
forest peoples, as both a matter of defending rights and reducing deforestation.92-96
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3.1.5 Subsistence farming and deforestation
Surveys of deforestation across Africa have found that subsistence
farmers were a cause of deforestation in between half and three
quarters of cases.2, 3, 100 Why does subsistence farming cause
deforestation? Here we enter extraordinarily difficult terrain. Some
research suggests that there are two important drivers: the current
reliance on extensification (increasing agricultural land area) to
increase productivity; and high levels of population growth in subSaharan Africa.12 Because subsistence farmers primarily grow staple
crops, mostly for household consumption and local markets, farming
outputs track population growth, and growing demand is currently
met by bringing more land under agriculture, sometimes at the
expense of forests.
These factors are disputed by other research, for example the work
of Geist and Lambin on the causal linkage between subsistence
farming and population growth.2, 80 With regard to the impacts of
extensification, more than half a century of research and argument has
yet to reach resolution (see Box 1). The core of the difficulty is around

the length of rotational cycles in shifting cultivation
practices. If farmers return to previously cultivated
land that has been left fallow too soon, then
secondary forest growth will be limited and lower
soil fertility will reduce yields per hectare. If a
longer fallow periodvi is allowed, forest re-growth
will be closer to ‘renewability’ and better soil
fertility will increase yields.

Miombo woodland, in eastern Tanzania,
cleared and burnt for cultivation.

of Steve Ball/Mpingo Conservation
Greater population density will in theory shorten Courtesy
and Development Initiative (MCDI)
the fallow period, as a function of the need to grow
more food and greater competition for land. A further consequence
of greater population density is the likelihood that the freedom of
subsistence farmers to live semi-nomadic lives will be curtailed,
leading to more farmers choosing to become sedentary and adopt
permanent cultivation practices.

vi Data on fallow periods across large areas of Africa is limited, often drawing on very site-specific
research projects. For example, shifting cultivators studied in one survey in Cameroon left their land
fallow for 23 years on average before returning.101 Using research results of this type as baseline
data for modelling purposes is clearly fraught with difficulty.
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Box 1: Slash and burn – ‘backward’ and wasteful, or ‘rational’ and sustainable?
Perspectives on the impacts of shifting cultivation (especially slash
and burn) on forests have undergone a shift in the past half-century.
A 1957 article in Unasylva (an FAO journal) portrayed the practice
of shifting cultivation as ‘backward’ and inherently unsustainable:
‘Shifting cultivation is not only a backward type of agricultural
practice. It is also a backward stage of culture in general. In all
respects it corresponds to the Neolithic period through which
humanity passed between the years 13,000 and 3,000 B.C.’34
A 1996 report by the CGIAR, the leading global agricultural
research network, declared that slash and burn farmers
could destroy half of the world’s remaining tropical forests.102

Research perspectives since then have been more divided. Some
research suggests that most shifting cultivators have a preference
for clearing secondary forest, largely confining their impact outside
primary forest areas,101 but others have argued that they have a
preference for primary over secondary forest.19
While consensus on the nature of the impact of slash and burn
on tropical forests remains elusive, authors do appear to broadly
agree that very high levels of population growth and competition
for land is rendering slash and burn unsustainable.35
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Some research has tried to quantify the maximum threshold of people
per square kilometre that shifting cultivation can support before
becoming ‘unsustainable’: these are highly varied, ranging from 56
people per square kilometre in one study to 123 in another.39 But the
threshold is likely to vary significantly from place to place, depending
on a broad range of factors, including forest types, crops planted,
farming techniques, and availability of off-farm employment.
Which is more damaging to forests, shifting or permanent cultivation?
Here, the available statistics send conflicting messages.2, 3, 35, 100, 103
The FAO’s guidance on this topic is self-contradictory. The Forest
Resources Assessment 1990 found that only 16 per cent of the
change in forest area in Africa between 1980 and 1990 was
accounted for by the establishment of permanent croplands.104
Ten years later, the Forest Resources Assessment 2000 gave a
completely opposite picture: it estimated that small-scale permanent
agriculture replaced forests in roughly three quarters (72.3 per cent)
of deforestation cases in Africa between 1988 and 1997.3, 100 It is
highly unlikely that this could be accounted for by revolutionary
changes to farming practices throughout Africa during the period.
It would be easy for donors and funders to dismiss these disputes as
merely arcane research matters, but unfortunately the issues at stake
are of critical importance. Misinterpretation of data could lead to
agricultural investment funnelling in to farming practices that are
more destructive of forests than other options.
3.1.6 Commercial agriculture and deforestation
Research suggests that commercially-oriented agriculture in tropical
Africa causes less deforestation (21 per cent) than subsistence
agriculture (50 per cent).2 This partly reflects the current relatively
undeveloped state of commercial agriculture on the continent. But
where commercial farming has been established on large scales, the
impact on forests has been substantial, as shown in the overviews
below on six commodities.

These satellite images, taken in 1986
and 2003, show the effects of a settlement
programme near the Beki Forest Reserve
in eastern Ivory Coast. UNEP reports that
migrants were allowed to utilise land within
the Reserve, but without any limits set,
almost the entire area has been cultivated
with coffee and cocoa. Beki Forest Reserve
is now almost indistinguishable from the
surrounding land.
Courtesy of UNEP
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3.1.6.1 Cocoa
Roughly 70 per cent of world cocoa production comes from just five
countries in West and Central Africa: Ivory Coast and Ghana produce
the lion’s share, with Cameroon, Nigeria and Liberia also major
exporters.48 Cocoa farms cover between 5 and 6 million hectares of
once-forested land across these five countries.48 Ninety per cent are
small-scale farms owned by families. The price of cocoa on commodity
markets appears to have weathered the financial storm of the late
2000s, and has brought growing wealth to many West African
communities and driven an ongoing conversion of forests.49
3.1.6.2 Coffee
The global coffee industry is worth about $60 billion per annum,
making it the second most valuable traded commodity after
petroleum.105 Latin American countries dominate global coffee
production, but it is a very important commodity for many African
countries. Ivory Coast had the third largest area planted with coffee
in the world in 2002 (829,000 hectares), Uganda the eighth largest
(301,000 hectares). Coffee is the leading export commodity (by value)
for Ethiopia, Madagascar, Rwanda, Tanzania and Uganda, and among
the top three exports for Angola, Ivory Coast, Equatorial Guinea,
Kenya, Republic of Congo and Sierra Leone.105
3.1.6.3 Palm oil
Palm oil has traditionally been grown by farmers in West Africa in
small-scale agroforestry systems – in other words, the trees were
planted amongst annually harvested food crops. It was grown for
subsistence use and for trade, primarily as a cooking oil.105 In the
early 1960s, international trade of palm had grown substantially,
and Nigeria had 74 per cent of the world’s plantations.105 Since
then, global production has shifted to Indonesia and Malaysia, but
Nigeria still accounted for just over 30 per cent of plantation area
in 2000.105 However, while only 8.3 per cent of palm oil produced
in Malaysia in 1999 was consumed domestically, 100 per cent of
production in Nigeria went to domestic markets.105

The next few years could see a shift to the
monoculture palm plantation model used in
Indonesia and Malaysia. Major projects in the
pipeline that have been reported include a deal
for 2.8 million hectares between the DRC and a
government-owned Chinese company,50, 62 and
Malaysian company Sime Darby signing a 63year lease for 220,000 hectares in Liberia.106

Fields of tea in Kenyan foothills.

Courtesy of Dominique Louppe
3.1.6.4 Sugarcane
The biggest producers of sugarcane in tropical Africa are in East and
Southern Africa – Sudan, Kenya, Zimbabwe, Tanzania, Madagascar,
Zambia and Malawi – although it is also an important crop in several
Central and West African countries.10 At the global level, ‘it is quite
likely that the production of sugarcane has caused a greater loss of
biodiversity on the planet than any other single agricultural crop.’105
Sugarcane requires intense sunlight and high levels of rainfall (over
1,500 millimetres a year), or good access to water, so it has had a
large impact on tropical ecosystems, particularly wetlands, river deltas
and rainforests.105 The contribution of tropical African countries to
global sugarcane production is relatively small. However, because
sugarcane grows well in areas with high biodiversity and large
carbon stocks (forests, wetlands) it is a major concern.

In Uganda, the expansion of sugarcane production threatens the
Mabira Forest above Lake Victoria, one of the last remaining blocks of
forest in the country; and sugarcane plantations for biofuels are planned
for the Tana River Delta wetland system on Kenya’s east coast.107, 108
3.1.6.5 Tea
Tea is a major export for Tanzania and Kenya. It is well suited to
acidic soils in mountain regions, where few other crops will grow.12
Unfortunately these regions are also occupied by mountain forests that
are internationally recognised as biodiversity hotspots, with high numbers
of endemic species,109 yet the conversion of forests to tea estates has
occurred for many years.110 These mountains are also the source of
the rivers that feed large cities like Dar es Salaam and Nairobi.110
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3.1.6.6 Small-scale versus large-scale
Small-scale and large-scale commercial farms have very different
profiles, in terms of output markets, source of labour, legal status and
resources available. These differences can affect how agriculture impacts
on forests (see Box 2). Small-scale farms dominate the production
of marketed staple foods, while cash crops are produced by a mix of
both small and large farms.12 Is small-scale or large-scale commercial
agriculture better for forests?
Large-scale agriculture is usually export-oriented and backed by
investment capital. The higher prices achievable on export markets
mean that the incentives to expand agricultural land are greater, and
availability of capital provides the basis for scaling up (eg, purchase
of machinery and hiring of labour) and this can clearly pave the way
for large-scale conversion.41
The commercialisation of small-scale farmers may be more effective at
reducing extensification than the development of large-scale agriculture:
the former is likely to entail intensification of production, while the latter
risks displacing farmers into forests or other ecosystems.12 Several
instances of this happening have been reported in relation to biofuels
and large cash crop developments.50, 68
On the other hand, where large-scale agriculture is dominant, it can
be easier to influence than ‘atomised’ small-scale farming sectors in
which thousands or millions of farmers are each cultivating a couple of
hectares of land.12, 111 Large companies with verifiable supply chains
and visible brand names are easier to influence through government
environmental regulation, or through NGO-type interventions such
as public campaigning and certification schemes, as can be seen in
relation to Greenpeace’s research and policy work around companies
involved in supply chains for Indonesian palm oil and Brazilian soy
and beef,112-114 and Rainforest Alliance’s certification schemes for
tea and coffee.115

3.1.7 Livestock in tropical Africa
The impact of livestock on land carbon in tropical
Africa is concentrated in open woodlands and
grasslands rather than dense rainforests. The type
of cattle ranching seen in the Amazon Basin is
almost non-existent in Africa outside of Southern
Most cattle are reared away from
African countries like Botswana, Namibia and
heavily forested regions in tropical
South Africa.70 In tropical Africa, the majority of African countries, largely due to
the risk of disease.
livestock are reared by nomadic pastoralists in arid ©iStockphoto/Klaas Lingbeek-van Kranen
and semi-arid regions, and many for subsistence
purposes.11 This means that livestock play a much smaller role in
deforestation in tropical Africa than Latin America: one survey of
deforestation case studies found that livestock were a cause of
deforestation in 82 per cent of cases in Latin America, but only
16 per cent in Africa.2
Livestock range in tropical Africa is heavily constrained by environmental
conditions. Disease-carrying insects such as the tsetse fly, prevalent
in areas with high levels of rainfall, restrict cattle and goats largely
to arid and semi-arid regions, such as the Sahel or the savannahs of
East and Southern Africa.11, 70, 71 The land carbon impact of livestock
is therefore felt more in savannah or grasslands and open woodlands
than dense rainforests.
This does not mean that the land carbon impact of livestock is negligible,
however. Grasslands and woodlands can store large amounts of carbon,
much of it in soils. Semi-arid pastures are vulnerable to desertification,
and when large areas are degraded through overgrazing, the total
emissions can be significant. One estimate for the land carbon
emissions from the desertification of grasslands puts the figure at
18–28 tonnes per hectare (including carbon in soils and aboveground
vegetation).71 It is estimated that 240 million hectares of pasture
(40 per cent of total pasture) in Africa is ‘degraded’.10, 71 Globally,
land carbon emissions from livestock-induced degradation of
grasslands could total 100 million tonnes of CO2 every year.71
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The differences between small-scale and large-scale commercial agriculture can influence
how they affect forests. A comparison of tea and tobacco farming in East African countries
provides an interesting case study. Both crops are important exports for several countries
in the region, including Malawi, Mozambique, Kenya, Tanzania and Zimbabwe.10
Tea requires large amounts of water to grow well and thus often needs to be irrigated,
something that small-scale farmers are unable or unwilling to invest in. As a result, tea
is usually grown on large estates using hired labour.
In contrast, tobacco production is normally dominated by small-scale farmers via contract
farming schemes, with the exception of Zimbabwe.44 Under these schemes, farmers
sign contracts with corporate purchasers, in which they guarantee the supply of tobacco
in exchange for an agreed price, which often includes farming inputs such as fertiliser
or pesticides.
Tea and tobacco leaves are both dried before sale. In Africa, woodfuels provide the energy
source for drying. Processing an entire harvest can require very large quantities of woodfuels.
Because tea is largely grown on estates by companies such as Unilever,116 many of them
have their own woodfuel plantations (often fast growing eucalyptus trees),77 but this is not
always the case and as a result forest impacts are significant.12, 117
Tobacco farmers, on the other hand, lack capital, the resources to hire more labour, or
secure land tenure, so the incentives for growing their own woodlots are very poor. In
many cases curing (drying) is carried out using wood from nearby forests.77
Because of this, the tobacco supply chain has a major impact on forests. One study
estimated that woodfuel harvest for tobacco curing was a cause of about 5 per cent
of deforestation in Africa, and 20 per cent in Malawi.78 Numerous studies have tried
to quantify how much wood is required to cure one harvest of tobacco. Studies in
Tanzania have returned a range of figures, from 20–50 cubic metres per tonne of
tobacco.77 Presuming that 1 hectare of miombo woodland in Tanzania has roughly
35 cubic metres of harvestable firewood per hectare,65, 77 this would mean that
roughly 1 hectare of woodland could be cut down to cure 1 tonne of tobacco.
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3.2.1 Feeding Africa
Sub-Saharan Africa’s population is rapidly growing and is expected
to double between 2010 and 2050 to reach 1.8 billion. This means
that by the middle of the century, another one billion people will
need to be fed.118 Many of the countries with the highest rates of
growth already have trouble feeding their populations because their
territories are largely arid, or they have very high population density –
these include Niger, Burundi, Ethiopia, Somalia, Rwanda and Mali.16
Predicting how much more food Africa’s farmers will need to produce
to keep pace with a doubling of the population is difficult; predicting
how much more land, and forest, that may be converted to cropland
and pasture is even more so. FAO statistics estimate the total area of
cultivated land in sub-Saharan Africa is about 180 million hectares;
the total area of grazing land is 630 million hectares.vii, 10
Many factors need to be considered: will African countries continue
to import a large proportion of their food? Will diets change to reflect
urbanisation trends, such as higher meat consumption? Will intensive,
sedentary ranching replace extensive pastoralism as the dominant
model of livestock rearing in tropical African countries? Will efforts
to realise a Green Revolution in Africa, and dramatically improve
crop yields, be successful?

8

Answering these questions is the job of another report. What is clear,
however, is that insofar as the demand from growing populations is
met by domestic production, rather than imports, failure to intensify
agricultural production could lead to millions of hectares of forest being
converted. Intensifying the production of food for domestic markets
should therefore be considered one of the top priorities for Africa’s
tropical forests.
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vii The figure of 180 million hectares is from the FAO’s FAOSTAT (http://faostat.fao.org/), but is not a
figure for the area of land cultivated with staple foods. The database does not allow such
a breakdown. The figure corresponds with the total land area classified as ‘arable land’ which includes
land under perennial crops (harvested at least once a year, like cereals), temporary meadows, market
and kitchen gardens, and temporary fallow (shifting cultivation), plus ‘permanent crops’ (tree crops).
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3.2.2 Feeding (and fuelling) the world
On the other hand, growing populations and levels of consumption
around the world are also exerting an influence within Africa, in the
form of foreign agricultural investments in biofuels and food crops.
Many commentators are pointing to Africa and South America as the
only places in the world that still have large amounts of land available
for agricultural expansion. One report, based on satellite data from the
mid-1990s, concluded that half of the world’s remaining cultivable
land is found in just seven countries, three of them in Africa: Angola,
the Democratic Republic of Congo, Sudan, Argentina, Bolivia, Brazil
and Colombia.6, 119 There are many expectations that Africa will play
an important role in feeding and fuelling the world in the future.5, 120-122
What do these trends mean for Africa’s forests and other carbon-rich
lands? Much hinges on the availability of low carbon and non-wooded
land for agricultural expansion. Multiple reports released in the past
few years have claimed that there are hundreds of millions of hectares
of land available in Africa for agriculture, but the place of forests
and land carbon in these estimates is often unclear (see Box 3).
3.2.2.1 How much land is available for agricultural expansion
in Africa?
The hotly contested debate on the availability of land is probably the
single most important issue for the future of forests and land carbon in
Africa. We summarise the main arguments and contributions below.
Numerous reports have been released in the past few years in response
to the food crisis and growing concerns that the world was struggling to
feed itself. Many of these have come from large multilateral institutions
such as the UN and the World Bank.6, 123 In early 2009, the World
Bank and the FAO reported that there are 400 million hectares of
savannah in Africa with similar conditions for commercial agricultural
development as the cerrado region of Brazil.5 And, also in 2009, a
report from the OECD and FAO estimated that there is approximately
1.5 billion hectares of land available for cultivation around the world,
with most of it in Africa and Latin America.6
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These reports have been accompanied by announcements that
Africa has plenty of land to spare, particularly in the context of foreign
biofuels deals.124 The Biopact website estimated that the 15 countries
who formed the pan-African biofuels association (PANPP – see below)
in 2006 shared ‘an arable land base of 378.8 million hectares, of
which they currently use 42.9 million hectares (slightly more than
11 per cent).’120
On the other side of the debate, NGOs such as GRAIN and Gaia
Foundation argue that these figures are grossly overstated: many
lands classified as available are in fact being utilised within extensive
agricultural systems, such as pastoralism or shifting cultivation, or are
occupied by key forest, grassland and wetland ecosystems.63, 117, 124-126
Is currently forested land considered available for agriculture? Biopact’s120
data is drawn from the FAO Terrastat database, which notes that
‘potential arable land includes land presently used for other purposes
such as grassland, forests, protected areas, buildings and infrastructure
etc. This land is therefore in most cases not available.’127 In this case,
forests therefore appear to be included in the total of available land.
Excluding forests significantly reduces the total sum of available land for
agriculture in Africa.6 A 2001 report by International Institute for Applied
Systems Analysis (IIASA) and the FAO (based on satellite images from
the mid-1990s) found that a significant proportion of Africa’s cultivable
land does lie within forest ecosystems. It estimated that Africa has
approximately 939 million hectares of cultivable land – 132 million
hectares in forest ecosystems, and 185 million hectares that are already
cultivated.19, 119 Excluding forests, this leaves an ‘uncultivated cultivable’
land area of 622 million hectares. It is possible that the 185 million
hectares figure is an underestimate of how much land is actually
cultivated today: the extent of shifting cultivation may not be properly
accounted for, as it is very difficult to monitor via satellite; and
agricultural land area is likely to have expanded since 199639,67 –
the FAO’s database suggests that sub-Saharan Africa’s cultivated land
area increased by about 15 per cent between 1996 and 2007.10

The findings of the IIASA/FAO report suggest that there is substantial
land available for agricultural expansion in Africa, even with forests
protected; but a 2009 report from IIED provides a different perspective.
It notes that population densities in many African countries are projected
to double, or even triple, between 2000 and 2050; the increase could
be much greater (particularly in dry countries like Ethiopia, Mali and
Sudan) if population density is calculated on land area suitable for
cultivation rather than total land area.67 African countries face a huge
challenge in feeding their people in the future. The notion of finding
available land for growing biofuels or food for export markets seems
both perverse and unreal. IIED also argues that even where land is
underused and seems abundant, it is probably under a land claim.67
The African Biodiversity Network argues that 70 per cent of land in
Africa is still communally owned,128 if not legally recognised as such,
and state that ‘there is no free land in any of our countries.’124
What perspective do protagonists on both sides of this debate have
on forest and land carbon? None at all, it would seem. Carbon issues
are conspicuously absent from all of the analyses referenced above.
What, then, is the definition of available land for agriculture,
from a forest and land carbon perspective? A first step would be
to acknowledge the pressing need for carbon factors to be internalised
within decision-making about agricultural development; the land
carbon emissions of any agricultural development strategy need to be
fully accounted for. The notion of national land carbon budgets, which
set limits on annual land carbon emissions, provides the basis for
considering the availability of land for agriculture in any country.129
The availability of land for agriculture can then be determined in
carbon terms by calculating the carbon emissions likely to result
from the conversion of any land to cropland or pasture, and what
this contributes or withdraws from the total land carbon budget.
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The concept of ‘marginal land’ has been central to the emergence of biofuels. Opponents
of biofuel plantations point to the threats that they pose to food security, by displacing
small-scale farmers, and carbon and biodiversity, and as drivers of deforestation and
ecosystem loss.117 In response, biofuel proponents and developers argue that some
biofuel crops (eg, Jatropha) can be grown on marginal land that is unsuitable for food
crops, and of which there is an abundance in Africa.120, 130
But what does ‘marginal land’ actually mean? What does it look like? Does the term include
forests, woodlands, grasslands, wetlands and degraded scrublands? Dictionary definitions
consistently define the term ‘marginal land’ as land which is difficult to cultivate, or is
unproductive. The soils of lowland tropical forest areas are acidic, poor in nutrients and
poor at retaining water: are these considered marginal? Critics respond to the marginal
land argument with multiple points:
n J
 atropha

can indeed grow on marginal lands, but much greater yields can be achieved
in fertile soils; in practice, the economic disincentive to purposefully plant low yielding
crops will be very high.39, 63, 117

n O
 ther

popular biofuels such as palm oil and sugarcane are very well suited for tropical
rainforest areas – a crop suitability map illustrates the direct overlap between the Congo
Basin rainforests and the possible range of oil palm across tropical Africa.131

n M
 arginal

land is a value-laden concept which is not borne out in reality, and the actual
extent of these lands has been overstated – it is a statement made from the perspective
of foreign investors or African governments, who view the use of land for subsistence or
the conservation of forests and other ecosystems as wasteful and backward.12, 117, 124

The concept of marginal land is also problematic from a land carbon perspective. What is
the carbon content of marginal lands? What would happen to them if they were left alone
– would they regenerate to forest or grassland? How much carbon could they sequester if
they were allowed to do this? Or, alternatively, how much carbon could be sequestered if
they were put under carbon-intense agricultural systems, such as agroforestry? These
questions remain largely unanswered.
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3.2.2.2 ‘At risk’ forests, planned food and biofuel expansion, and
‘marginal land’
A major 2009 study modelled which tropical forest areas are most ‘at
risk’ of being cleared for agriculture, by considering their biophysical
suitability for growing crops and taking economic constraints into
account (for example, access to markets). It estimates that 289.9
million hectares of tropical forests in Africa, or 67 per cent of all
forests, are at risk of conversion to agriculture in the long term.132
Conversion of all ‘at risk’ forests would result in 58.2 billion tonnes
of carbon (209.5 billion tonnes of carbon dioxide) being emitted
into the atmosphere – equal to almost five years worth of global
emissions at 2005 levels.133
How might planned food and biofuel expansion impact on tropical
African forests? There are two separate trends identifiable: energy and
agriculture companies investing in large biofuels plantations, of Jatropha,
palm oil, sugarcane, or trees for woodchips, in response to global
oil prices;45, 64, 66, 68, 134, 135 and foreign companies and governments
acquiring land in African countries to grow food mostly for export to
their own countries, in response to rising food prices.25, 50, 53, 55, 63, 67, 69
A 2009 survey of official government data on approved land deals in
five tropical African countries found that almost 2.5 million hectares of
land had been allocated to foreign investors in the previous five years
(see Table 4).67 The authors note that these are likely to be conservative
figures, as there is a time lag between negotiations for land and what is
represented in government figures.67 The rising price of oil during that
period appears to have been a strong motivating factor for some foreign
investments. But this is not the only factor. The shrinking amount of
land available for domestic palm oil expansion in Asia appears to be
motivating some South-East Asian companies to search for land in
Africa.106 The survey also found that land allocated to investors across
the five countries was split roughly equally between food and biofuels
production – 1.37 million hectares and 1.11 million hectares,
respectively. There was significant variation between the five
countries: only 2 per cent of investments recorded in Ethiopia
were for biofuels, for example.67

Table 4: Land allocated to foreign investors in five tropical
African countries, 2004 – early 2009
Country

Total land area
Largest land Allocated land as
Total
allocated (ha) allocation (ha) % of total land
investment
			 suitable for rain commitments
			
fed crops
($ millions)

Ethiopia

602,760

150,000

1.39%

78.56

Ghana

452,000

400,000

2.12%

30.00

Madagascar

803,414

452,500

2.29%

79.83

Mali

162,850

100,000

0.60%

291.99

Sudan

471,660

109,200

0.46%

439.60

2,492,684			

919.98

Total

Source: Cotula, L., Vermeulen, S., Leonard, R. & Keeley, J., Land Grab or
Development Opportunity? Agricultural Investment and International Land
Deals in Africa.67

Other major land allocations to foreign governments and companies
in Africa, reported in the media, include:viii
n T
 he

Democratic Republic of Congo – 2.8 million hectares to the
Chinese government for palm oil;62

n R
 epublic

of Congo – a possible allocation of 10 million hectares
to the South African Farmers Union for food production;56, 59

n T
 anzania

– 500,000 hectares requested by Saudi Arabia for
food; and
58

n Z
 ambia

– 2 million hectares requested by the Chinese government
for Jatropha cultivation (biofuels).136

viii The secondary source for these articles is von Braun, J. & Meinzen-Dick, R., “Land Grabbing”
by Foreign Investors in Developing Countries: Risks and Opportunities.50
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Not all large land acquisitions have been from foreign countries:
individuals and national companies are also acquiring large areas
of agricultural land in some countries. The 2009 survey cited above
found that in Ethiopia, domestic investors accounted for the majority
(362,000 hectares) of agricultural projects.67 In Uganda, the government
supported a request from a Ugandan company, the Mehta Group,
to plant sugarcane in 7,000 hectares of the Mabira Forest Reserve
(a third of its total area).137
Many African governments have been highly supportive of largescale agricultural investments, and are the land providers in most
deals with foreign investors.67 Leaders such as Senegal’s President
Abdoulaye Wade have argued that Africa should become the production
house of the world’s biofuels,138 and in 2006, 15 sub-Saharan states
joined the Pan-African Non-Petroleum Producers Association (Pays
Africains Non-Producteurs de Pétrole – PANPP), dubbed the ‘Green
OPEC’, which aims to promote greater investment in biofuels
production in Africa.120 Brazil, which is a major producer and
consumer of biofuels, has been involved in promoting biofuels
production in Africa, including establishing an African base for
its agricultural research agency, EMBRAPA.139, 140
Investors, and the governments who welcome them, often argue that
these investments will be a good thing for development: that Africa
needs to produce biofuels to reduce transport costs;ix, 138, 141 that
biofuels, especially crops like Jatropha, can be grown on ‘marginal’
land, of which there is an abundance in Africa, so will not compromise
food security (see Box 3); that, ‘marginal’ land aside, African countries
also have large amounts of uncultivated land which investors could
utilise;142 and that foreign investment in agriculture could provide
much needed opportunities for development through rural
employment and infrastructure improvement.50
ix The claim that large biofuel plantations will help reduce petrol prices in African countries has received
some criticism: despite government rhetoric, biofuel developers are apparently already indicating a
preference for exporting their products to more lucrative markets.126 The findings of the 2009 survey cited
above seem to confirm this: while food production was aimed at a mixture of domestic and export markets,
with wide variation between the five countries, export markets strongly dominated biofuel production.67

Public protests have erupted in some countries in response to land
deals. Daewoo Logistics’ well-publicised deal with the Madagascan
government, for 1.3 million hectares of land to grow corn and palm
oil, was dropped, in part due to widespread demonstrations and
opposition from the Malagasy people.54, 143 Mehta Group’s plans
to grow sugarcane in the Mabira Forest Reserve in Uganda were
reportedly cancelled, despite the strong support of President
Museveni, following large public protests in Kampala in April,
and heavy opposition from government ministers.137, 144-146
International and African NGOs and UN officials have also criticised
what they see as wealthy countries improving their own food and
energy security at the expense of African countries, which will
probably be the most vulnerable to food and energy crises, and also
the effects of climate change, in the 21st century.63, 66, 67, 117, 124, 147
What would be the likely land carbon emissions of such large
developments? In Table 5, we have taken two of the largest land deals
listed above and attempted to calculate the carbon emissions they
would produce. These are preliminary estimates and do not take into
account a range of variables (for example, variations in the type and
extent of forest cover) but nevertheless demonstrate that the climate
implications of large food and biofuel projects could be very significant.
The most pressing need (as in the ‘available land’ debate) is for forest
and land carbon factors to be internalised within food and biofuel
projects, yet such assessments are conspicuously absent from news
media, corporate communications, and even NGO reports. Our research
for this chapter came across no similar attempts to calculate the impact
of agriculture developments in tropical forest countries in terms of forest
carbon emissions. Instead, the debate has revolved around economic
growth and globalisation on the one hand, and food security and land
rights on the other; forests, land carbon and climate change have not
featured. This must change in the future.
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Country
Crops
Size (ha)
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tC/ha for land
cover (av)

tC/ha of
crops (av)

Approx tonnes of CO2
emission from total conversion*

ZTE International (China) DRC
Palm oil
2.8m
Degraded tropical
				
moist forest: 113**
					
					

Palm oil: 42.2
(for Cameroon)101
(Does not include
belowground carbon)

714 million

SAFU (South Africa)

Soya: 36.7
Maize: 36.7**
Urban: 0

2.7 billion

Republic Soya, maize, 10m
As above
of Congo poultry, 			
		
dairy cows			
* Assumes conversion ratio of carbon (C) to carbon dioxide (CO2) of 1:3.667.
** See ProForest Annex for data.
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Interventions related to forests and agriculture are grouped under
two priorities. One is about reducing the loss of forest carbon through
agricultural expansion; the other is about increasing carbon stocks
on agricultural land itself.
1)	Ensuring agricultural development in tropical Africa is
sustainable. Agricultural development in Africa is already
receiving billions of dollars of funding from development banks,
governments and private investment. Philanthropic dollars could
help to ensure that this investment in agricultural development
helps to conserve rather than destroy forests.
2)	Scaling up agricultural systems that sequester more carbon.
Farming methods and technologies such as conservation agriculture,
agroforestry and biochar hold the promise of improving farmers’
yields while sequestering more CO2 per hectare. The evidence
base supporting their carbon effectiveness remains small, however,
especially in the environmental conditions of tropical Africa. Donors
and funders could have the greatest impact by supporting projects
to improve the state of knowledge.
4.1 African agriculture and forest carbon sustainability
Improving the productivity of tropical Africa’s hundreds of millions of
small-scale farmers is one of the highest priorities for protecting the
continent’s tropical forests. The key statistics have already been laid
out: sub-Saharan Africa’s population will grow by almost 1 billion
people between 2010 and 2050; cultivated land already covers an
estimated 180 million hectares. Improving productivity, also known
as intensification, would allow farmers to grow more food without
expanding the total area of cropland, and could therefore help avoid
the loss of millions of hectares of forest – as some argue happened
during the Green Revolution.4, 11, 148

African agriculture has shot to the top of
the development agenda in recent years.
Development banks, donor governments and
Farmers with fertilisers.
even philanthropists are investing billions of
of Bernard Pollack/
dollars in kickstarting Africa’s own belated Green Courtesy
Nourishing the Planet
Revolution.149, 150 The Rockefeller Foundation and
the Bill & Melinda Gates Foundation have alone
invested around half a billion dollars in the mission.24 Investing in the
hundreds of millions of small-scale farmers that form the backbone of
tropical Africa’s rural economies is at the centre of many plans.4, 27, 151-153
In this flurry of activity, the forest carbon issue is almost nowhere
to be seen. The imperative of protecting forests, in order to mitigate
climate change and maintain ecosystem services that are important to
agriculture itself, is conspicuously absent from agricultural development
plans. This matters because while agricultural development can help to
protect Africa’s tropical forests, it can also introduce a whole new set
of risks: notably, the expansion of commercial agriculture driven by
demand from large urban and export markets, as has happened
with palm oil in Indonesia and cattle and soy in Brazil.
Philanthropy can help make sure that agricultural development does
not hasten the loss of forests by supporting a number of initiatives:
n r esearch

into the conditions in which intensification works as a
strategy to protect forests, and when it does not work;

n i ntegrating

forest protection into policies affecting land use;

n t rialling

payments for ecosystem services (PES) schemes around
key forests; and

n f orest

certification schemes for agricultural commodities destined
for export markets, such as cocoa, coffee, palm oil and tea.
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4.1.1 Research into the effectiveness of intensification to
protect forests
Agricultural intensification can actually exacerbate deforestation under
certain circumstances. Larger crop yields do not necessarily result in
farmers using less land: improving the productivity of each hectare of
cropland can increase the profitability of each hectare, which in turn
increases the incentive to cultivate more land. Some of the conditions
in which intensification can lead to increased deforestation are:40, 41
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include clear and strong provisions to reduce deforestation, and even
restore lost forests in some cases.
Philanthropy is already taking action on this front. The Leverhulme Trust
and the David and Lucile Packard Foundation are funding a project,
Valuing the Arc, to identify and quantify the value of the ecosystem
services provided by the biodiverse forests of the Eastern Arc Mountains
of Tanzania. The services being evaluated in this project include:
hydrology (rainfall and water catchment protection), pollination, carbon
sequestration, timber and non-timber (eg, food, medicines) products,
tourism, and biodiversity. The first two have greatest relevance to
the agriculture sector, but fully accounting for all of the ecosystem
services that forests provide strengthens the case to governments
and businesses for their protection.154

These provide a starting point, but we need to know more, and
philanthropy could help by funding further research. Improving
knowledge of the relationship between intensification and
deforestation rates could help ensure that the investment in
agricultural intensification reduces rather than increases
expansion into forest areas.

Research into forest ecosystem services also provides the basis for
payments for ecosystem services (PES) schemes. In PES schemes
people – in this case, farmers – living around forests are paid to stop
clearing forests for agriculture. Payments often come from companies
and institutions that benefit from the ecosystem services. In order to
be successful, payments have be large enough to compensate farmers
for the income lost from not being able to clear forests, and also fund
the development of new farming methods that allow farmers to avoid
clearing forests.

4.1.2 Valuing forest ecosystem services to agriculture
Forests provide many ecosystem services that are important to
agricultural productivity, such as pollination, soil conservation and
rainfall generation. Clearing forests to grow more food can therefore
be a counterproductive strategy for improving food security in the
long term, as the loss of these services undermines productivity
gains. Conserving forests may also help rural economies adapt to
the effects of climate change. If the value of forests to the agriculture
sector and improving food security were fully recognised, it might be
easier to make the case that agricultural development plans should

One PES scheme is being developed in the Eastern Arc Mountains:
CARE and WWF offices in Tanzania are trialling a scheme to get
companies and utilities that rely on water from the water catchment
in the mountain to pay farmers in the mountains to improve their
management of the land. This includes reducing forest clearing,
planting trees, and building terraces on hillside croplands to reduce
soil runoff into streams. The soil erosion caused by deforestation
in the Eastern Arc Mountains is reducing the quality of the water
downstream, which raises costs for businesses and utilities
hundreds of kilometres away in Dar es Salaam.
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PES schemes face some challenges. Good research helps strengthen
the business case to convince governments and companies to pay to
protect forest ecosystem services, but PES schemes may not be viable
in the long term in cases when there is no identifiable beneficiary, or
not enough beneficiaries, to foot the bill. The emergence of REDD,
which is essentially a form of PES, could help solve this problem as
the provision of carbon sequestration services is of global benefit. At
this stage, however, it may make sense for funders to focus funding
for PES schemes on areas where forests are of high value, in terms
of carbon or biodiversity, or there are easily identifiable beneficiaries.

to address the totality of terrestrial carbon emissions. In practice, this
view means that emissions reductions through, for example, practicing
agroforestry on farmland should be eligible for emissions reduction
credits (which it would not be under a REDD framework).155-157
TerrAfrica is a multilateral initiative that is trying to coordinate
government and donor action on land degradation and desertification
in Africa, which is also an important source of carbon emissions.158

4.1.3 Improving the protection of forests in law and land use policy
Philanthropy is also well placed to play a role in changing policy. The
policies that governments and development agencies adopt in relation
to land use, trade and rural infrastructure will have an enormous
bearing on the relationship between agriculture and forests in the
future. Policies help determine how food is grown, where it is grown,
and what is grown.

The biofuels industry has grown quickly in Tanzania in the last
few years.68, 159 Several NGOs in Tanzania, including WWF, have
been campaigning for the government to improve regulation of
the industry, following concerns that some projects have resulted
in farmers being displaced off customary land, and forests and
wetlands being cleared to make way for crops like sugarcane
and Jatropha. Advocacy work by NGOs apparently helped
influence the government to declare a moratorium on further
allocations of land to biofuels in 2008: WWF proposed a set of
guidelines to control where biofuel plantations could and could
not be established, which they report have been well received
by the government.

Examples of advocacy goals that funders could support are:
n I nvestment

criteria that screen out agriculture projects that are
likely to lead to deforestation: palm oil developments in the Congo
Basin on the scale of those in Indonesia or Malaysia would be
disastrous for forest carbon emissions.

n G
 overnments

in tropical forest countries should be encouraged to
develop land use plans that demarcate forests as no-go areas for
commercial agriculture, and strengthen and expand protected
areas where possible.

Funders can get involved primarily by funding NGOs engaged in policy
work (see Box 4), and supporting intergovernmental dialogues, such
as the African Biocarbon Initiative (ABI) and TerrAfrica. The ABI is a
collaboration between African governments and the World Agroforestry
Centre (ICRAF), which advocates for looking beyond forest carbon

Box 4: Case study: WWF-Tanzania and the Roundtable on
Sustainable Biofuels

National NGOs have also been instrumental in setting up a
Roundtable on Sustainable Biofuels in Tanzania, which involves
government and the biofuels industry, and aims to ensure that
the future development of biofuels in the country does not come
at the cost of biodiversity, tropical forests or people’s access to
fertile land. These sorts of initiatives may have a large influence
on the future of agriculture and forests in African countries.
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4.1.4 Forest certification schemes for agricultural products
North America and Europe are important markets for many of the cash
crops grown in tropical Africa, such as coffee, cocoa, tea, cotton and
palm oil. Growing consumer awareness about deforestation issues
has lead to the emergence of certification schemes for food products.
Certification is meant to guarantee to consumers that the products they
are purchasing have not been implicated in deforestation. Farmers
must meet certain environmental standards, including reducing or
halting forest clearance, in order to become certified producers. In
theory, certification allows farmers to sell their products at a premium,
thereby creating an economic incentive to protect standing forests.
One of the most well-known organisations certifying ‘forest-friendly’
food products is Rainforest Alliance, which currently certifies various
agricultural products, including cocoa, coffee, cut flowers, tea and
fruits (including bananas, mangoes and avocados) from producers
in about 30 tropical forest countries, including 7 in Africa (Cameroon,
Democratic Republic of Congo, Ethiopia, Ghana, Guinea, Ivory Coast
and Kenya).115
The long-term viability of certification schemes relies on the willingness
of consumers to pay more for certified products. This poses a challenge.
Experience has so far found this willingness wanting, even in European
and North American markets; and as economic power shifts from
West to East over the 21st century, where awareness and salience of
deforestation issues among consumers is much lower, the leverage
that can be achieved by certification schemes may diminish.
This highlights the importance of consumer awareness and salience
of deforestation issues to the success of deforestation schemes, as
well as the visibility and availability of certified products. Donors
and funders could therefore consider funding two aspects of
certification schemes:

n o
n

the supply side, expanding on-the-ground work to bring
more farmers and product supply chains within the certification
scheme; and

n o
n

the demand side, public campaigning and marketing to raise
awareness and salience of deforestation, and increasing the
visibility and availability of products in the marketplace.

4.2 Scaling up carbon sequestering agriculture
Various interventions are promoted as means to sequester more
carbon in croplands, both aboveground – in crops and biomass
– and belowground, in soils. Increasing aboveground carbon can
be achieved by introducing perennial crops – crops that are not
harvested every year (eg, tree crops used in agroforestry systems).
Increasing belowground carbon can be effected by increasing soil
organic matter. Interventions such as conservation agriculture and
using biochar are two strategies promoted to do this.
Overall, most (if not all) agricultural interventions were introduced as
solutions to problems other than carbon sequestration or mitigation:
goals have ranged from improvements in soil fertility to diversification
of outputs, increased yields, and biodiversity conservation. Attempts
to modify or otherwise adapt the range of approaches in the climate
context are mostly recent, and as a result there is often a limited
evidence base on effectiveness.
Below we cover three interventions where there is a relationship to
forests and tree cover. Agroforestry has long been practised both as
an agricultural and a forest-based model. Conservation agriculture
(and the related eco-agriculture model) is principally concerned with
soil conservation, but is also often employed alongside agroforestry
and other tree planting approaches. Biochar is principally focused on
sequestering carbon and improving yields on croplands, but as the
source material (charcoal) is closely related to the woodfuels issue
we include some analysis here.
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This is not intended as a comprehensive review of all the means
available for increasing carbon sequestration in agricultural lands:
these three have been chosen because of their wide use and because
of their prominence in the public realm (in the case of biochar). Many
other opportunities exist, such as farming with perennial crops (crops
that are not harvested every year, or multiple times a year, such as
trees and certain grass species, retain carbon for longer periods), and
restoring degraded and desertified lands. For two excellent overviews
of the different ways of sequestering carbon on agricultural lands,
see Mitigating Climate Change Through Food and Land Use, from
Ecoagriculture Partners,9 and the reports from the International
Assessment of Agricultural Knowledge, Science and Technology
for Development (IAASTD).160
4.2.1 Agroforestry
Agroforestry is a technique for improving the resilience and productivity
of farmland by planting tree species among crops and livestock pasture
(see Box 5). Planting trees on farmland can benefit agricultural
productivity in many ways: ‘products (fruits, nuts, medicines, fuel,
timber, and so on), farm production benefits (such as nitrogen fixation
for crop fertility, wind protection for crops or animals, and fodder for
animals), and ecosystem services (habitat for wild pollinators of crops,
for example, or micro-climate improvement).’161 Certain combinations
of tree species and crops have been found to improve crop yields,
at a much lower cost to farmers than inputs such as fertilisers and
pesticides. Because of this, agroforestry is often promoted as a
strategy to boost agricultural productivity, improve incomes and
adapt to climate change.
Agroforestry has been developed by farmers as a way of improving
environmental conditions for growing crops, and increasing and
diversifying food production – a single plot can produce maize and
mangoes, for example. Farmers in Africa have used agroforestry for
centuries. Up until it became a global commodity in the 1960s and

production shifted to huge plantations in South-East Asia, the
majority of the world’s oil palm was grown by Nigerian farmers
among their food crops.105
Box 5: Forest or farm?
The line between forests and farmland is often blurred, especially
in tropical African countries. Farmers have used trees on farms,
now called agroforestry, for thousands of years for a variety of
reasons: to increase shade and stop soils drying out or washing
away; to provide fertiliser for crops and fodder for animals; and
to grow woodfuels and fruit, either for household consumption
or trading. Today the term agroforestry can be used to refer to
many different models of using trees on agricultural land.
Analog forestry and eco-agriculture emphasise using trees to
replicate the dynamics of natural environments, to create farmlands
that are beneficial to biodiversity while improving productivity for
farmers. These systems can be highly complex, and incorporate
many different types of trees, crops and even animals in
combinations that are designed to complement each other.162-164
Agroforestry is, however, most commonly used to refer to
simpler systems integrating trees with crops or animals, such as
maize or cattle with acacia trees, or cassava with guava trees.
Another example is ‘shade grown’ cocoa, in which farmers leave
large forest trees standing and grow cocoa beneath the canopy.
Agroforestry can increase a farm’s productivity, and diversify
incomes for small-scale farmers.
Monoculture plantations are often very large areas planted with
a single species of tree to produce agricultural commodities such
as fruits, biofuels and rubber. The term agroforestry is sometimes
used to refer to such plantations.
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Agroforestry has attracted attention in recent years as a means of
increasing carbon sequestration on croplands: trees are perennial
crops, and thus can significantly increase the amount of aboveground
carbon stored per hectare (see Box 6). Agroforestry can also increase
belowground carbon storage. How much carbon is sequestered in
agroforestry systems varies widely. ProForest’s survey of primary
research on land carbon stocks across different land uses found an
average figure for carbon sequestration per hectare for agroforestry of
95tC per hectare (see the ProForest annex). This is well over double
the carbon sequestration for croplands (35.7tC per hectare). These
figures are well supported by data from ICRAF (World Agroforestry
Centre),165 and the IPCC.166 The IPCC estimated in 2000 that
converting 30 per cent of unproductive cropland and grasslands
in developing countries by 2040 could sequester 586 million
tonnes of carbon per year.166
As well as storing substantial amounts of carbon compared to
croplands, agroforestry systems can also improve farmers incomes,
which improves the feasibility of wide-scale adoption.166, 167 Agroforestry
appears to be a proven strategy for increasing carbon sequestration on
croplands. How much carbon it can sequester depends on a variety
of factors, such as which species are used, environmental conditions,
and the number of trees planted.

Box 6: Case study: Ngitili
In Shinyanga, a semi-arid region in northern Tanzania, a customary
system of pastureland agroforestry, called ngitili, is gaining much
interest as a potential strategy to increase carbon sequestration on
agricultural lands, while making degraded and desertified land
suitable for agricultural use once again. Ngitili was developed by the
Sukuma, an ‘agropastoralist’ people of Shinyanga (meaning they
have traditionally practiced a combination of livestock herding and
crop cultivation), as a way of providing fodder for livestock in the
dry season. It involves planting trees and fencing off areas of
degraded land, and allowing trees and vegetation to regenerate
after grazing. Ngitili are closed in the wet season for trees,
shrubs and grass to grow, and opened up in the dry season,
when grazing land elsewhere may be in short supply.
Ngitili was formally promoted on a large scale as part of a
government-initiated project beginning in 1986 called HASHI (an
acronym of Hifadhi Ardhi Shinyanga, meaning ‘soil conservation’
in Swahili).168 This time, ngitili was promoted not to improve the
health of livestock, but as a means of improving the fertility of
land: increasing tree and vegetation cover and reducing the loss
of fertile top-soil and desertification. HASHI was launched in
response to deforestation caused by population growth, as well
as the effects of another government project, which aimed to
eradicate the tsetse fly from the region by removing tree cover.168
HASHI appears to have been a success: it won an Equator
Initiative prize from the UNDP for its achievements in 2002,
and it was reported that in 2004, at least 350,000 hectares
of ngitili had been restored or created in Shinyanga.168, 169
A Tanzanian NGO, Tanzania Traditional Energy Development
and Environment Organisation (TaTEDO), has launched a pilot
project to test ngitili as a REDD project, meaning that it makes
verifiable reductions to carbon emissions.170 The project is
being funded by the Norwegian government.
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4.2.2 Conservation agriculture
Conservation agriculture is based on the principle of soil conservation.
It encompasses a set of techniques that aim to reduce soil disturbance,
with the purpose of reducing moisture loss and the decomposition of
organic soil matter. This is believed to create better conditions for
growing crops by encouraging natural nutrient cycles and organisms
living in the soil.171 The main techniques are:172
n r educed

or zero tillage – the farmer does not plough the soil to
prepare it for cropping, but ‘injects’ seeds directly into soils without
digging them up;

n m
 aintaining

permanent soil cover – the farmer leaves crop residues
on top of the soil after harvest as a way of increasing build up of
organic matter and nutrients, protecting soil from wind and water
erosion, and increasing moisture retention of soil; and

n c
 rop

rotation – often with legumes, which naturally fertilise soils
through nitrogen fixation, or combination of crops which have been
found to work symbiotically.

Conservation agriculture has been developed by scientists over the
past thirty years in response to some of the problems associated with
conventional agriculture, such as soil erosion, and heavy reliance on
chemical fertilisers and pesticides.161, 172, 173 Only a small minority of
the world’s total croplands are farmed with conservation agriculture
techniques, but at about 100 million hectares in total161 this is still
a large amount. Much of this is in Latin America, where 40 million
hectares (43 per cent of arable land) are farmed using zero tillage.4
Small-scale farmers have also adopted some aspects in South Asia.4
Tropical African countries where conservation agriculture techniques
are established or being promoted are Ghana, Zambia,173 Malawi,
Kenya and Tanzania.4, 174 The African Conservation Tillage Network174
is a Kenyan-based NGO working with the World Agroforestry Centre
(ICRAF)97 and the intergovernmental Comprehensive Africa Agriculture
Development Programme (CAADP)28 to scale up a combination of

conservation agriculture and agroforestry to
millions of small-scale farmers across East
Africa (see Box 7).
Conservation agriculture is now being promoted
by some organisations as a climate change
mitigation and adaptation strategy. Supporters
argue that it can reduce greenhouse gases
associated with conventional agriculture in
multiple ways: soils are not ploughed, so the
use of machinery on large farms, and associated
fossil fuel emissions, is reduced, and organic
matter is allowed to build up, leading to lower
CO2 emissions/greater sequestration; less
fertiliser is used, so emissions associated with
their production (fossil fuels) and application
(nitrous oxide) are reduced.
Conservation agriculture is widely seen as an
approach that can increase carbon sequestration
in soils.4, 25, 161, 172, 174, 178-182 However, the evidence Conservation agriculture must be
adapted to local needs and practices
in favour of the effectiveness of conservation
if it is going to be taken up on a
agriculture in these respects appears to be
large scale. These photos show the
conservation agriculture equivalent
inconclusive. In essentially all cases where
of the hand-held hoe and the
conservation tillage (ie, the avoidance of tillage) ox-drawn plough.
Courtesy of African Conservation
was found to sequester carbon, soils were only
Tillage Network
sampled to a depth of 30cm or less, even though
crop roots often extend much deeper. In the few
studies where sampling extended deeper than 30cm, conservation
tillage has shown no consistent accrual of soil carbon, instead
showing a difference in the distribution of soil carbon, with higher
concentrations near the surface in conservation tillage and higher
concentrations in deeper layers under conventional tillage (see the
ProForest annex).
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The African Conservation Tillage Network (ACT) is an NGO based in Nairobi, Kenya. ACT
works with governments across Africa, as well as farmers on the ground, to promote the
techniques of conservation agriculture as a way for farmers to conserve water resources,
reduce soil erosion and improve crop yields. Poor farmers are a priority group: many are
heavily reliant on seasonal rains to water their crops, and lack access to fertilisers, so
conservation agriculture can be an important tool. ACT has helped promote conservation
agriculture in Zambia and Malawi, where 300,000 farmers are now using these techniques.
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Following successful trials in Zambia and Malawi, ACT is working with the World Agroforestry
Centre (ICRAF) to scale up a combination of conservation agriculture techniques and agroforestry.
The star of Conservation Agriculture With Trees (CAWT) is the Faidherbia albida tree, a species
of acacia native to many African countries. The unique characteristic that makes this tree so
useful for agroforestry is to do with timing: contrary to most deciduous trees in the tropics,
Faidherbia albida sheds its leaves at the onset of the rainy season, just in time for newly sown
seeds to soak up the nitrogen.66, 175 Research suggests that mature trees could supply up to the
equivalent of 300kg of fertiliser and 250kg of lime.176 Furthermore, as the tree loses leaves
when farmers are planting, and re-grows in the dry season, Faidherbia albida does not
compete with crops for sunlight.147, 175
Trials in Zambia with Faidherbia albida trees in maize fields have delivered on average 4.1
tonnes per hectare, compared with 1.3 tonnes per hectare in maize fields without Faidherbia
albida.176 ACT and ICRAF are aiming to scale up CAWT to reach 2 million farmers across
Africa by 2012, and 10 million by 2020.177
CAWT is also promoted as a carbon intense agricultural system: the Faidherbia albida trees are
expected to add substantially to carbon stocks per hectare, and minimising soil disturbance
through conservation agriculture techniques is believed to increase belowground carbon stocks.
As yet, ACT has not begun research into the carbon impact of the CAWT system.

An ACT Network project site with maize growing
beneath mature Faidherbia albida trees.
Courtesy of African Conservation Tillage Network

Conservation agriculture might still be
a good way to reduce other emissions,
from fertilisers or farming machinery;x
and there appears to be good
evidence for its potential to improve
crop yields and water retention, which
may make it an important climate
change adaptation strategy.171, 173

x It should be noted that in many cases conservation
agriculture techniques are not used to reduce emissions,
but simply to increase crop yields. Fertiliser and
pesticide use may still be high, as may the use of
on-farm machinery. Conservation agriculture may
not therefore be fully ‘environmentally friendly.’183
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4.2.3 Biochar
Biochar is the output from charcoal that is buried in agricultural land,
with the aim of improving crop yields and increasing the sequestration
of carbon in soils. Indigenous peoples in the Amazon Basin have
used charcoal on their croplands for hundreds or thousands of years,
burying it with a mixture of food waste and manure, which over
time forms a black, highly fertile soil called terra preta. Terra preta
soils make a striking contrast with the acidic, red soils of the
surrounding rainforest.
As charcoal is almost entirely carbon (c 90 per cent) and highly
resistant to organic decomposition, biochar has gained much interest
as a strategy to sequester large amounts of carbon in agricultural
soils.180, 184-186 Turning wood, leaves or agricultural residues into
biochar and burying it in agricultural soils takes the carbon that was
sequestered from the atmosphere by plants through photosynthesis
and puts it underground where it could lie dormant for up to
thousands of years.187
At the same time, biochar is believed to have the potential to
significantly increase crop yields: the porous structure of charcoal is
thought to absorb lots of water and provide habitat for soil microbes,
which improves conditions for growing crops.184, 188 Unsurprisingly,
biochar has received enthusiastic backing from agriculturalists and
climate scientists.184, 186
Some organisations are experimenting with alternatives to slash
and burn based on biochar: instead of clearing and burning forest
vegetation to briefly fertilise soils, ‘slash and char’ farming fertilises
soils with biochar made from agricultural residues (eg, stems, leaves)
which are collected after every harvest (see Box 8). One report
estimates that moving all slash and burn farmers onto ‘slash and char’
systems could sequester 200 million tonnes of carbon, which would
offset about 12 per cent of anthropogenic emissions from land use.185

Box 8: Case study: Biochar Fund188
Biochar Fund is a Belgian NGO trialling biochar farming systems,
currently at two sites in south-west Cameroon, and Equateur
Province in the DRC. Biochar Fund’s goals are to increase farmer
productivity, provide cleaner and more efficient energy sources,
reduce deforestation and mitigate climate change, all through
the application of biochar.
The scheme is based on the premise that biochar can provide a
means of maintaining and improving soil fertility, with the result
that poor farmers will be able to stop applying traditional slash
and burn techniques, and instead can become permanent
cultivators. To achieve this goal, farmers will be provided with
equipment and training so they can turn agricultural ‘residues’
(eg, leaves, stems) from their last harvest into biochar, which
can then be put back onto cropland.
Biochar Fund is also planning to use biochar to meet energy
needs in villages. Specially designed stoves can burn biomass
efficiently, reducing the amount of wood needed, and produce
biochar as a by-product, which can then be added to soils.
Larger biochar kilns can capture the fuel by-products of the
pyrolysis process (the process of making charcoal/biochar),
and use them to generate electricity, which can power
lights, equipment, and mobile phones in remote villages.
In late 2009, the Biochar Fund reported positive results for
crop yields from field trials at its Cameroon project, with maize
yields on plots treated with biochar improving substantially.
Biochar Fund has also started testing the effects of biochar
on cocoa trees.
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But doubts have begun to emerge. Some critics have expressed
alarm at plans for the mass production of biochar as a scaled
up carbon sequestration strategy, foreseeing the establishment of
millions of hectares of fast growing tree plantations to produce the
volume of charcoal required. Critics argue that this strategy could
have disastrous consequences for biodiversity and forests, and
could use up valuable cropland.183, 186, 189
These risks are real, as we note in relation to plantations for timber
and woodfuels (see the Forestry and Woodfuels chapters). But they
should not be used as a rationale for dismissing a new approach
that may have great potential as a sequestration tool as well as
increasing yields and providing low input energy.
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Africa’s tropical forests could be squeezed between two competing
forces – extensification and intensification – in the 21st century.
Continuing extensification will lead to conversion of forests to
croplands and pasture to meet escalating demand for food, driven
by high levels of population growth. Intensification at large scales
would mean replacement of forests by food and biofuel crops –
coffee, cocoa, palm oil, sugarcane, tea, tobacco – in response
to demand from growing domestic populations and levels of
consumption outside Africa.
It is clear from these trends that Africa’s agriculture sector must
undergo massive improvements in efficiency and productivity. Without
intensification, feeding another one billion people by the middle of this
century will not be possible without significant additional deforestation.
Every hectare of forest converted is a contribution to loss of forest
ecosystem services and biodiversity, as well as a loss of land carbon
sinks and sequestration capability. But if intensification is applied
wisely, it could reduce the amount of land required to feed Africa’s
growing population, and reduce the pressure of agricultural
expansion on forests.
‘Wise intensification’ might only be possible if financial incentivisation
or subsidy can cover the opportunity cost of foregoing extensive
conversion of forests for palm oil, sugarcane and other agricultural
commodities. Farmers need to be given financial incentives to avoid
expanding into forested areas; governments need to improve the
legal protections for forests, and develop and enforce land use plans
for agricultural development that set aside forests for conservation.
Donors and funders can help by funding PES and REDD projects,
and supporting governments and NGOs to improve the protection
of forests in national laws and policies.

Changing farming practices across Africa’s croplands so as to
minimise forest impacts is an emerging field for donors and funders.
The major constraint is lack of credible data and analysis on the
carbon impacts of the range of options. Supporting research that
aims to fill the many gaps (both in relation to particular crops, and
causes and patterns of agriculture-led deforestation and forest
degradation in specific countries) is the most pressing priority.
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Chapter summary
Forests are a primary source of energy in most African countries:
over 80 per cent of all the wood taken from forests is used for fuel.
Hundreds of millions of people rely on woodfuels, which include
fuelwood and charcoal, to generate energy for cooking and heating.
Alternatives, such as electricity or liquid petroleum gas (LPG), are too
expensive for the vast majority of households or simply unavailable
in rural areas. Many businesses, industries and public institutions,
such as schools, are also heavily reliant on woodfuels.
Woodfuels production has devastated many forests. Many near large
towns and cities, or in areas with high industrial activity, are harvested
far beyond sustainable levels. Slower growing types of forests, such
as the miombo and acacia woodlands of East and Southern tropical
Africa, are particularly vulnerable. The pressure of woodfuels on forests
will grow in the 21st century as Africa becomes an urban continent:
migrants from rural areas shift from fuelwood to charcoal as they
enter the cash economy and adapt their cooking habits to the urban
environment. Growing charcoal consumption matters for forests
because traditional charcoal kilns are highly inefficient, consuming
around 10 tonnes of wood to yield only 1 tonne of charcoal. Meeting
the energy needs of an urban population therefore greatly increases
the burden on forests.

The woodfuels sector provides many opportunities for philanthropy to
help reduce woodfuels consumption and divert supply from natural
forests. This chapter identifies three priorities.
Promoting efficient cooking stoves. Improved stove designs
that can reduce woodfuel consumption by up to half are available;
supporting stove businesses to scale up their operations and
microfinance schemes for households could boost market
penetration and significantly reduce woodfuels consumption.
n

Establishing woodfuel plantations. Woodfuel plantations,
especially charcoal plantations near towns and cities, could help
reduce deforestation and degradation by diverting woodfuel
production away from forests.
n

Promoting alternatives to woodfuels. Alternative sources of energy
that can compete with woodfuels in terms of cost, convenience, safety
and health have the potential to replace them in many cases.
n
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Most African countries are heavily reliant on wood to provide energy:
wood contributes around three quarters of tropical Africa’s energy
supply.1 Over 80 per cent of all wood harvested from forests in tropical
African countries is used to meet the energy needs of households,
businesses and public institutions.2 Almost all households in rural
areas use fuelwood as their primary source of energy. In urban areas,
charcoal is the default energy source: the fuel of choice for the urban
poor and a backup for the middle classes when Liquid Petroleum
Gas (LPG) or electricity supply fails.

For all these reasons, reducing woodfuel consumption should be a top
priority within strategies that seek to protect and restore Africa’s tropical
forests. Some donors and funders are already active in this area, notably
the Ashden Trust, which has championed sustainable energy solutions
and implementation around the world over the last decade through
the Ashden Awards for Sustainable Energy,4 the Shell Foundation,5
and E+Co.6 But more finance and engagement is needed to achieve
greater scale and impact. There are three approaches that provide
donors and funders with huge opportunities.

This overwhelming dependence on wood for energy has a serious
impact on many forests and woodlands across tropical Africa. Charcoal
made to meet demand from Kinshasa, the capital of the Democratic
Republic of Congo, may cause up to 60,000 hectares of deforestation
every year.3 The consumption of woodfuels is high for a number of
reasons. Most modern energy technologies, such as electricity, LPG
and biogas, remain unaffordable for the majority of Africans; many
are simply unavailable, especially in rural areas.

Promoting efficient cooking stoves. Low-cost stoves that can halve
fuel consumption are being promoted by NGOs, development agencies
and small businesses in many countries. Taking improved stoves to
scale could significantly reduce the total woodfuel harvest: our
preliminary calculations suggest that distributing improved stoves to
Kenya’s 6 million rural households could potentially reduce fuelwood
consumption by 50 per cent, saving up to 8.4 million tonnes of
carbon a year. Commercialised supply chains have reached millions of
households in some countries. Donors should be open to supporting
businesses, not just NGOs, to expand their stove operations.

In an ideal world it would be possible to move directly from this state
of play to a low carbon energy economy, powering homes and industry
from large-scale solar, wind, wave and hydro sources. This vision of a
truly sustainable energy future for Africa seems beyond reach, at least
for the next few decades. All of these technologies (as in developed
countries) are in varying states of technological readiness, and would
require enormous investment in power generation, grids and other
infrastructure to install. In the short and medium term, more efficient
wood and biomass-based energy is one of the best available intermediate
technologies. Better stoves that obtain wood from renewable sources
ease pressure on forests and other land carbon, lower emissions and
improve human health by reducing indoor air pollution.

Establishing woodfuel plantations. Woodfuel plantations, especially
charcoal plantations near towns and cities, could help reduce
deforestation and degradation by diverting woodfuel production away
from forests. Producing woodfuels from plantations could drastically
reduce the amount of land required to meet demand for energy, and
relieve the pressure of woodfuel harvesting on forests. Our preliminary
calculations suggest that all of Kinshasa’s annual charcoal demand
could be met from acacia plantations covering about 410,000 hectares
– about 25 per cent of the area of natural forest that would be required
to grow this volume of wood every year. Donors with strong business
expertise and the stamina to contemplate multi-year involvement could
make a significant difference.
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Promoting alternatives to woodfuels. While many millions of people
across tropical Africa are likely to remain reliant on woodfuels for the
foreseeable future, alternative energy sources are viable in many cases:
biomass briquettes, biogas, solar cookers and liquid petroleum gas are
all examples. Alternatives need to be price competitive, convenient,
safe, and readily available if consumers are going to voluntarily switch
en masse from woodfuels. Poor consumer awareness is a barrier for
many alternatives. Donors could help by supporting NGOs and
businesses manufacturing and distributing alternative energy
technologies, and funding public education programmes.
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Woodfuels are very important to the economies of most tropical African
countries. They contribute roughly three quarters of total energy supply,
and are used by the vast majority of households in tropical African
countries, often in conjunction with other fuels.1 The production and
trade of woodfuels, especially charcoal, is an important source of
income and livelihood for millions of families living in rural areas.
In some areas, household income from charcoal making rivals that
from agriculture.7-10
The UN’s Food and Agriculture Organization (FAO) estimates that in
2005, 80 per cent of all wood harvested from forests was consumed
as woodfuels in sub-Saharan Africa.2 Even in West and Central Africa,
where industrial logging is concentrated, 88 per cent of all wood
harvested from forests is still destined for cooking stoves and
incinerators because of the overwhelming dependence of the
population on woodfuels for energy.11
Woodfuels can be divided into three main types: fuelwood, charcoal,
and waste-based woodfuels. The literature also identifies three distinct
consumer groups: households, industry and agricultural processing,
and businesses and institutions. Distinguishing between different
types of fuels and consumers is important to understanding how
the impact of woodfuels on forests varies across the continent.
2.1 Woodfuel types
There are three major types of woodfuels consumed in Africa:
fuelwood is the most common type, making up about 75 per cent of
total woodfuels consumption.12 The remaining 25 per cent is wood
transformed into charcoal, a practice concentrated in towns and cities.10, 12
The use of waste-based woodfuels, such as sawdust, briquettes,
offcuts and agricultural residues, is very small and largely limited to
industry, but their use is growing in response to the rising cost of
woodfuels, and growing concern about their impact on forests.1, 12

Statistics for woodfuel production and consumption should be treated
with caution, however (see Box 1). The International Energy Agency
and the UN’s Food and Agricultural Organization (FAO) are the two
main sources of statistics, but because fuelwood is collected primarily
for subsistence use and the charcoal trade is informal, and in some
countries illegal, statistics are generally very poor. The FAO state that
‘informally or illegally removed wood, especially fuelwood, is not usually
recorded, so the actual amount of wood removals is undoubtedly
higher.’2 Some FAO woodfuels data is also based on extrapolations
of rural household consumption surveys from the 1960s.13
It is likely that FAO figures for non-fuelwood harvest (timber and
other wood-based products) are also significantly underestimated
because they only include ‘industrial roundwood’ – timber from largescale concessions and other timber operations – and exclude timber
harvested in the informal sector for domestic markets, much of which
is illegal. Informal and illegal logging accounts for the vast bulk
of timber harvested in tropical Africa (see the Forestry chapter).
However, because levels of fuelwood and non-fuelwood harvest are
probably both underestimated, the ratio between them may remain
about the same.
2.1.1 Fuelwood
Collecting fuelwood for cooking and heating is a daily activity for most
rural families in tropical African countries. Fuelwood includes branches,
twigs, bark and leaves, and is harvested primarily for subsistence,
although many people also trade fuelwood. Most fuelwood is used
for cooking. Most rural households in tropical Africa still use a ‘three
stone fire’ stove – the cooking pot is rested upon three large stones,
and a fire lit beneath it – which are highly inefficient and fail to use
about 90 per cent of the energy released from the burning wood.14, 15
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Box 1: Woodfuel statistics
The principal source for woodfuel statistics for Africa is the UN’s
Food and Agriculture Organization (FAO), which is also the
agency responsible for maintaining authoritative data on Africa’s
forest cover, forest and land carbon data and related storage,
sequestration, emissions, deforestation and degradation information.
The most recent FAO report that provides an update on woodfuel
statistics is the Global Forest Resources Assessment 2005 (FRA
2005).2 This estimates the total harvest of ‘industrial roundwood’
(industrial timber) from forests in sub-Saharan Africa in 2005 at 42
million tonnes (70 million cubic metres). This was far outstripped by
fuelwood removals for the region, which are reported as 251 million
tonnes (418 million cubic metres), suggesting that over 80 per
cent of the wood harvested from Africa’s forests is for woodfuels.
There are a number of difficulties with the data, however:
Understatement of timber removals from forests. Total removals of
wood from forests for timber (as distinct from removals for woodfuel
purposes) are probably higher than the industrial roundwood figure
quoted above. This is because the roundwood data appears to be
based on recorded figures for timber exports, and thus is unlikely
to include timber harvested by the large informal and illegal
logging sectors in tropical Africa.
Forests and plantations. The definition of forest used by the FAO
– ‘land spanning more than 0.5 hectares with trees higher than 5
metres and a canopy cover of more than 10 per cent’ – includes
plantations. The above figures may therefore overstate how much
woodfuel (and industrial roundwood) is harvested from natural
forests (excluding plantations).
Woodfuel removals from land areas outside of forests. It is
known that large quantities of wood are removed for fuelwood
and charcoal from non-forested lands, such as pasturelands.
However, the volume of such removals is unknown. As a result,
total woodfuel removals for the region (forests plus other lands)
are likely to be higher than the FRA 2005 estimate.

NGOs and development agencies have been
promoting modern stove designs that reduce
fuelwood consumption and reduce indoor air
pollution in Africa for many years. We analyse
this as a potential intervention to reduce
deforestation and degradation caused by
woodfuels toward the end of this chapter.

Cooking with a three stone fire stove
Courtesy of Anna Ingwe/GTZ-Kenya

2.1.2 Charcoal
Charcoal consumption is concentrated in Africa’s cities. The proportion
of urban households using charcoal is commonly reported as 70–80
per cent.7, 8, 10 Charcoal is usually cheaper than modern alternatives,
such as liquid petroleum gas (LPG), electricity and kerosene, and
supply is generally more reliable. In comparison to fuelwood, charcoal
burns hotter, produces less smoke and toxic fumes, and is easier to
transport and use.10, 14, 16, 17
Charcoal is made by charring wood at very high temperatures in the
absence of oxygen. This process is called pyrolysis. During pyrolysis
the wood does not turn into ash but is carbonised: methane, carbon
monoxide and about half of the biomass (organic material) is burnt
off, leaving behind a product that is 90 per cent carbon (wood is 50
per cent carbon), and about a quarter of the weight.17
The vast majority of charcoal makers in tropical Africa still use the
traditional earth kiln. After wood is harvested it is usually left to dry
out for several days before it is stacked, either in a pit, called a pit
kiln, or on the ground, called an earth mound kiln, and covered in
soil to create an oxygen-free environment. Part of the wood is set
alight, which generates heat that drives the pyrolysis process. This
is a very inefficient process; depending on the skill of the charcoal
maker, traditional kilns need 8 to 12 tonnes of wood to produce a
single tonne of charcoal.7, 8, 15, 16, 18 We assume average production
efficiency in traditional charcoal kilns of 10 tonnes of wood to 1
tonne of charcoal throughout this report.i
i This ‘average’ is supported in World Bank (2009), Environmental Crisis or Sustainable Development
Opportunity? Transforming the Charcoal Sector in Tanzania.7
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2.1.3 Waste-based woodfuels
Waste-based woodfuels include sawdust and timber offcuts from
sawmills, ‘black liquor’ (a by-product of the paper and pulp industry),
waste paper and packaging. These fuels make up less than 1 per
cent of total consumption.1 They are mostly used in industry and
agricultural processing, but can also be used by households for
cooking and heating as alternatives to woodfuels: for example,
briquettes made out of sawdust and agricultural residues. NGOs and
businesses have promoted these fuels as cheaper and environmentally
friendly alternatives to fuelwood and charcoal for many years, however,
as discussed below in the Interventions section, uptake has been
slow.19 Because waste-based woodfuels are a minor fuel in Africa, this
chapter focuses on fuelwood and charcoal. Briquettes are discussed
below as a possible intervention to reduce the negative impact of
fuelwood and charcoal on forest carbon.
2.2 Consumer types
Although the vast majority of woodfuels are consumed in household
cooking fires, many businesses (restaurants, food stalls, hotels), rural
industries (brick making, tobacco curing, metalworking, tea drying),
and institutions (schools and hospitals) are also heavily reliant on
woodfuels for energy. Total aggregate consumption of woodfuels for
these sectors is lower than the household sector, but a single business,
institution or industrial consumer can consume far greater quantities
of woodfuels than a single household.
2.2.1 Households
The domestic sector consumes the vast majority of woodfuels in
Africa, approximately 85 per cent.1 Woodfuels are used in the home
primarily for cooking. In rural areas, families collect fuelwood on a
daily basis, from forests and woodlands, but in many cases a large
proportion of fuelwood also comes from trees on agricultural land
(for example, agroforestry), and from roadsides. In urban areas,
charcoal is the fuel of choice, and in most cases families buy this
from vendors in markets.10

Estimates for average per capita consumption of
woodfuels across tropical Africa range from 478
kilograms per person per year,20 up to about 600
kilograms per year.ii, 1 Variation between and within
countries is substantial. In rural Rwanda, per
capita woodfuels consumption is estimated to
be as low as 300 kilograms a year; in urban
areas this rises to 1,100 kilograms a year.23
This could reflect greater use of charcoal in
large towns and cities.

Bicycle overloaded with charcoal
on its way to market in Dar es
Salaam, Tanzania.
Courtesy of Thomas Sembrés

2.2.2 Industry and agricultural processing
Industry and agriculture are powered by woodfuels, especially in rural
areas where access to electricity is very poor. These include: brick
making, fish smoking, bakeries, salt production, lime production,
pottery, processing beeswax, beer brewing and metalworking.15
Most tobacco and tea farmers also use woodfuels to cure and dry
their produce before selling.24, 25 According to the FAO, industry and
processing consume about 10 per cent of total woodfuels in Africa.1
Industry and agricultural processing are also the principal consumers
of waste-based fuels – ie, feeding energy generated from wastes back
into industrial processing – and where combustible wastes are readily
available, interventions to harness these fuels more efficiently could
be an effective way of reducing woodfuels consumption.
2.2.3 Businesses and institutions
Many businesses and public institutions, such as restaurants, hotels,
schools and prisons, also rely on woodfuels for cooking and heating.
This sector is estimated to consume roughly 5 per cent of woodfuels.1
Like the industry and agriculture sectors, single businesses or institutions
can consume very large quantities of woodfuels, and reducing levels
of consumption in these sectors could be a way of leveraging positive
impacts for forests and woodlands.
ii Where volumes of woodfuels are expressed in cubic metres we convert them into kilograms or tonnes,
where appropriate, assuming wood density of 600 kilograms per cubic metre.21, 22
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The severity of the impact that woodfuels have on forests and
woodlands in tropical Africa has been debated for many years.
Woodfuels were, from colonial times, widely believed to be the single
greatest cause of deforestation in the tropics.26 This culminated in the
1970s with fears of an imminent ‘fuelwood crisis’, popularly referred
to as ‘the other fuel crisis’ at the time. Foresters and development
agencies projected that many developing countries would cut all
of their forests down to generate energy by the year 2000, leaving
millions of people in energy poverty.27 Alarmed by these findings, the
World Bank and donor governments made closing the ‘fuelwood gap’ a
top development priority, and tens of millions of dollars were invested
in programmes to distribute more efficient cooking stoves and establish
fuelwood plantations and woodlots to relieve pressure on forests.27
By the 1980s, the poor track record of these programmes, coupled
with new empirical research on the production and consumption
of woodfuels, suggested that many of assumptions about how
woodfuels affected forests were wrong.iii, 27 As a result, woodfuels
dropped off the development agenda in the 1990s (see Box 2).
Today, the sector appears to be marked by a serious lack of consensus
on what role woodfuels play in deforestation and forest degradation,
and forest carbon emissions. On the one hand, reports from the UN
Food and Agricultural Organization (FAO) claim that woodfuels could
present the single greatest challenge to conserving the world’s tropical
forests this century.10, 29 On the other hand, some major estimates of
greenhouse gas emissions from deforestation and degradation in Africa
have excluded woodfuels, assuming that net emissions are zero.30, 31

for all forests, or that it is a non-problem. As we explore below, there is
strong evidence that some forests in tropical Africa have been severely
affected by woodfuels production, and others have barely been touched.
More research is needed to identify those forests that are under threat
from woodfuels so that interventions can be targeted more effectively.
3.1 High population levels and woodfuel harvesting
Forests are more severely affected by fuelwood collection in areas with
large populations, or near large urban areas. Countries with high rural
population densities, such as Burundi, Rwanda and Uganda, may
face severe shortages of fuelwood in the future.23 Population densities
can also be very high in refugee camps, where woodfuels are usually
the only source of energy available. The concentration of such high
numbers of people in small areas can have a significant impact on
surrounding forests and woodlands.34, 35 Furthermore, many refugee
camps in Africa are found in dry and semi-dry regions, like Sudan,
Kenya, Chad and Ethiopia, which cannot sustain high levels of
fuelwood harvest.10
3.2 Rural industries and agricultural processing
Many rural industries are reliant on fuelwood for energy.36 These
include: brick making, fish smoking, bakeries, salt production, pottery,
beer brewing and metalworking.15 Most tobacco and tea farmers also
use fuelwood to cure and dry their produce before selling.24, 25

There is clearly a need to move away from the generalisations of the
past – either that dependence on woodfuels is an unmitigated disaster

Some sectors are particularly energy intensive. Consultations in the
DRC reported that brick making, driven by the expansion of Kinshasa,
is having a worse impact on some forests than charcoal making. In
the agriculture sector, estimates for the amount of wood required to
cure 1 tonne of tobacco (roughly equal to 1 hectare harvested) range
from 12 to 30 tonnes.15, 37 By comparison, the annual woodfuels
consumption of the average family is estimated at roughly 3.9 tonnes.iv

iii The Overseas Development Institute (ODI) has a useful online library containing research literature
on the fuelwood crisis, and the many responses to it, from the 1980s–1990s.28

iv Assumes an average family size of 7, and annual per capita consumption of 550 kilograms.38
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Woodfuels encapsulate many of the wider
issues that constrain consensus and action
on climate change. The baseline data is
to some extent in dispute; there are real
difficulties in accurately defining the severity
of impacts on forests, because the total
volume of woodfuel removals is unknown;
and the range of views are often underpinned
by extrapolations from limited datasets,
leading to accusations of unsound
methodologies. The conclusion reached
in this chapter is that both fuelwood and
charcoal production pose major threats to
many forests and other sources of land
carbon, and that the tendency to treat
unknown numbers as zeroes is leading to a
dangerous understatement of the woodfuels
problem in tropical Africa. Below, we provide
summaries on the three controversies that
underlie the contemporary debate around
woodfuels and deforestation.

‘Forests are not a major source
of woodfuels’
Research found evidence that a significant
proportion of woodfuels are actually collected
from outside of forests – from trees on
cultivated or abandoned farmland, or
roadsides, for example. Earlier assumptions
that the burden of woodfuels production was
carried entirely by forests were wrong.27, 32, 33
‘Woodfuels are largely collected as
agricultural land expands, so separately
counting emissions from woodfuel
harvesting would be double counting’
Where woodfuels were harvested from
forests, this was found to be largely a byproduct of the expansion of the agricultural
frontier. Farmers clearing forests to establish
new croplands or pasture collect fuelwood
or make charcoal by felling trees (either
for domestic use or for trade). The primary
cause of deforestation in the tropics therefore
switched from woodfuels to agriculture. As
a precaution and to avoid double counting,
some estimates of deforestation rates and
carbon emissions therefore assume that the
impact of woodfuel removals on forests is
accounted for by rates of conversion to
agricultural land.30, 31

‘Forests re-grow after woodfuels harvest,
so they are carbon neutral’
Researchers found that people collecting
fuelwood do not significantly alter the
structure of forests – they collect dead
and fallen wood, or lop branches off trees,
rather than fell entire trees. As such, it was
assumed that forests recover easily from
woodfuels harvest, and as such woodfuels
are irrelevant to the global carbon cycle: any
carbon dioxide emitted during combustion
will be re-sequestered by new growth.27, 32, 33
While these findings helped revise the earlier,
misinformed projections of catastrophic
deforestation, as we demonstrate below there
is much evidence that these assumptions do
not hold in all circumstances. Accepting
these three statements as universal rules
hampers efforts to address the impact of
woodfuels on forests in cases where it is
a serious threat.
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One report estimates that fuelwood harvesting for tobacco curing alone is
a cause of 5 per cent of deforestation across Africa, and an astonishing
20 per cent in Malawi.24
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3.3 Rapid urbanisation trends and the shift to charcoal
In the last decade, multiple reports have observed a fundamental
change to the energy mix of many sub-Saharan African countries:
charcoal consumption is steadily growing, at the expense of
fuelwood, driven largely by urbanisation.1, 17, 18, 29, 39
Charcoal is becoming increasingly important to Africa’s energy mix.
The FAO projects growth will continue into the future. Africa’s cities
are growing at almost 5 per cent a year, twice as fast as those in
Latin America and Asia. The most growth will be among the urban
poor: about 72 per cent of Africa’s urban citizens live in slums –
190 million people; at current rates of growth the number will double
every 15 years. Africa’s largest city, Lagos, Nigeria, will have more
than doubled from 10.3 million people in 2000 to 23.2 million in
2015. Kinshasa, the capital of the DRC, is expected to reach 16
million people by 2025, and enter the club of the 10 largest cities
in the world soon after.10
Growing charcoal consumption matters for forests because, as
we demonstrate below, there is substantial evidence that charcoal
production has a much greater impact on forests than fuelwood
collection. This can be summarised in three main points:
Making charcoal requires very large volumes of wood, and
charcoal makers often fell whole trees, so meeting energy needs
with charcoal rather than fuelwood can degrade forests much faster.
n

Charcoal is usually sourced from natural forests, not
agricultural land or other trees outside land classed as ‘forest’.
n

n Charcoal is a booming rural industry and for many people is
a livelihood in itself, which means it is not so easily defined as a
‘by-product of agricultural expansion’.

The different characteristics of fuelwood and charcoal are laid out in
Table 1. Over page, we elaborate on these three points, and provide
case studies demonstrating the impact of charcoal production on
forests around three major African cities: Dar es Salaam, economic
capital of Tanzania; Kinshasa, capital of the DRC and the second
largest city in Africa (behind Lagos, Nigeria); and Maputo, capital
of Mozambique.
3.3.1 Making charcoal requires very large volumes of wood
The impact of charcoal on forests is exacerbated by the inefficiency of
traditional production methods, which greatly increase the amount of
wood harvested. As noted above, the vast majority of charcoal makers
use traditional earth kilns, which are highly inefficient and require on
average 10 tonnes of wood to produce a single tonne of charcoal.7
Unlike fuelwood harvesting, which draws mostly from single branches
and sticks and wood lying on the ground, charcoal makers (in order
to save time and labour) often utilise trunks, which means felling
whole trees.
3.3.2 Charcoal is usually sourced from natural forests
Because of the large quantities of wood required, charcoal makers
also source mostly from natural forests. Charcoal makers may be
highly selective when choosing trees, going for species whose wood
is thought to make better charcoal, such as hardwoods; or they may
take every species and practice clear felling.8, 10, 17, 36
In some areas, charcoal production can be a catalyst of agricultural
expansion. Removal of large trees opens up the forest to farmers.
Some farmers make charcoal as they cut down trees and clear land
for agriculture, or invite charcoal makers into their chosen forest to
do the job.7 In some cases, wood removals for charcoal will be
occurring in forests that are already severely degraded. However,
there is also substantial evidence pointing to charcoal as a driver
of deforestation and degradation in areas that have not yet been
converted to agriculture.8, 18, 40
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Main features and implications of energy systems
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Generally low efficiency cooking stoves

n

Generally better efficiency (than three stone stove for fuelwood)

n

Relatively low impact on living conditions: better for health, labour time, but more expensive

Source: Adapted from Drigo, R. and F. Salbitano, WISDOM for Cities: Analysis of Wood Energy and Urbanization using WISDOM Methodology.10
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3.3.3 Charcoal is a booming rural industry
The charcoal industry is now the second largest employer in many
rural areas, behind agriculture. In Malawi, 93,000 people are
estimated to work along the charcoal supply chain as producers,
transporters and retailers in urban markets.41 In Kenya, 200,000
people are estimated to work in charcoal production alone.18, v In
Tanzania, the rocketing price of charcoal on the streets of Dar es
Salaam is attracting thousands of new workers into the supply
chain (see Box 3).
Because profits from farming are so poor, in many places charcoal is
the most important source of income.9 Studies in charcoal production
areas in Mozambique, Tanzania and Zambia found charcoal provides
70–100 per cent of income for households surveyed.8 Many
subsistence farmers supplement their income by making charcoal,
particularly in the dry season, but profits are so good that many
people have abandoned agriculture altogether and taken up
charcoal making or transporting as their primary livelihood.7
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v Estimates suggest that employment in production may only account for about 50 per cent of all
employment along charcoal supply chains – at least as many people may earn a living retailing
charcoal in urban markets.8

Box 3: Making a living from charcoal in Dar es Salaam
Dar es Salaam’s growing appetite for charcoal is fuelling an
economic boom in the surrounding countryside. The average
price of a bag of charcoal on the streets of Dar es Salaam, or
‘Dar’, reportedly rose from around 5,000 Tanzanian shillings
(about $3.50) to an astonishing 25,000 Tanzanian shillings
(about $17) between 2003 and 2008.7, 11 This is bad news for
families and businesses in the city: the growing price might reflect,
among other things, the growing scarcity of wood as forests and
woodlands are cleared. It is good news, however, for families living
in rural areas, which now have an opportunity to earn cash, and
for businesses promoting improved charcoal stoves, as the higher
price of charcoal means a stove could deliver greater financial
savings and offset the cost of purchasing a stove more quickly.
The new opportunity for profits is attracting many people into the
sector to work in the supply chain as charcoal makers, transporters
and retailers. A 2007 survey of charcoal vendors and cyclists
transporting charcoal to markets in Dar found that three quarters
had started operating since 2004.42 Entry into the charcoal
industry is very easy: it requires few skills and very little capital.
As one interviewee in Dar es Salaam said: ‘Do you have an axe?
Then that is your capital. For one pound, that is your capital!’
It is estimated that the charcoal sector for the city generates total
annual revenue of $350 million, as well as employment and cash
income for several hundred thousand people. By comparison, coffee
and tea, two major cash crops for Tanzania, are estimated to
contribute only $60 million and $45 million to the national economy,
respectively.7 Another consultee in Dar noted: ‘If you go into a village,
you will see that everyone makes charcoal. The pharmacist, the
local councillor, everyone. If a family has seven people, all seven
of them will be making charcoal, including the children!’
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3.4.1 Dar es Salaam, Tanzania
Half of Tanzania’s annual total charcoal consumption is used in Dar
es Salaam, its biggest city – 550,000 tonnes in total. There are many
signs that this is growing rapidly. The proportion of households in
Dar es Salaam citing charcoal as their primary energy source rose
from 47 per cent to 71 per cent (about 2.1 million people) between
2001 and 2007.7 One study found that 94 per cent of households
in Dar es Salaam used charcoal to some degree.42 The use of LPG
has declined from 43 per cent to 12 per cent between 2001 and
2007, and electricity use for cooking remains below 1 per cent of
households.7 About 25,000 bags of charcoal, of about 50 kilograms
each (meaning 1,250 tonnes), are estimated to be consumed in
Dar es Salaam every day.8, 42
A 2002 study of deforestation in the areas supplying Dar es Salaam
concluded that the impact of charcoal making far outweighed that of
agriculture. The study found that charcoal production was responsible
for forest degradation of 30,000 hectares and deforestation of
116,000 hectares between 1991 and 2000.8 At the national level,
according to the World Bank, approximately 100,000 to 125,000
hectares of forest and woodland are lost to charcoal production for
Tanzania’s towns and cities every year.7
3.4.2 Kinshasa, Democratic Republic of Congo
In the DRC, demand for woodfuels appears to be second only to
agriculture as a cause of deforestation. Slow growing forests, like
those found in the regions around the capital Kinshasa and in the
province of Katanga (southern DRC), are rapidly disappearing as
a consequence of woodfuel removals. The province of Bas Congo,
on the coast, has seen most of its forests progressively degraded by
Kinshasa’s demand for energy: for charcoal in homes, businesses
and institutions, and for making bricks. Kinshasa’s impact is
also being seen on forests in other surrounding provinces.

According to UNEP, 60,000 hectares are
deforested each year by Kinshasa’s demand
for wood energy.3
3.4.3 Maputo, Mozambique
In Mozambique, the widespread adoption of
Pugu Hills Forest Reserve outside
Dar es Salaam. This forest is meant
modern energy sources like LPG, kerosene
to be protected but it has been heavily
and electricity in the 1990s reduced fuelwood
degraded by charcoal production:
most of the large trees have been
consumption, but the popularity of charcoal
cut down, and as such the canopy
43 Since then, the
appeared to be unaffected.
is almost non-existent. Shrubs and
long grasses cover the ground.
charcoal ‘catchment area’ for Maputo has
reportedly increased from a radius of 50 kilometres Courtesy of Thomas Sembrés
up to 200, with some deliveries arriving by rail from up to 600
kilometres away.8 Charcoal production for Maputo is described in one
report as a clear felling system: charcoal makers do not discriminate
between species, and clear all trees.8 This is particularly damaging for the
forests of southern Mozambique, which are open woodlands dominated
by slow growing acacia trees. The report predicts that forest cover in
Maputo Province will have declined by as much as 80 per cent by 2015,
relative to 1998, driven by agricultural expansion as well as charcoal.
3.5 Future trends
Demographic trends for sub-Saharan Africa suggest that woodfuel
consumption will continue to grow. One report from the FAO provides
estimates for the growth of fuelwood and charcoal consumption up
until 2030 (see Figure 1).12 Between 2000 and 2030, Africa’s total
population will have grown from 820 million to 1.5 billion – an increase
of 85 per cent.38 During the same period, annual fuelwood consumption
is expected to grow by 27 per cent, from 270 million tonnes to 330
million tonnes in 2030; meanwhile, annual wood consumption for
charcoal production will roughly double, from about 87 million tonnes
in 2000 to 170 million tonnes in 2030.12 The total amount of wood
consumed as woodfuels in 2030 is projected to reach approximately
500 million tonnes, with charcoal constituting a third, reflecting a
larger and more urbanised population.
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Figure 1: Global fuelwood and charcoal consumption by region (1970–2030)
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Source: Broadhead, Bahdon and Whiteman, ‘Past trends and future prospects for the utilization of wood for energy’, annexes 1 and 2 of the GFPOS, 2001.12
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Figure 1 continued: African fuelwood and charcoal consumption by subregion (1970–2030)
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This reflects trends in the urbanisation of poverty: by 2030, the
UN estimates that one in two people in Africa will be living in urban
areas.38, 44 If the proportion of urban citizens living in slums does not
decline from roughly three quarters, the slum population for Africa
could reach over half a billion people. These trends will put enormous
pressure on forests if charcoal remains the default fuel in urban areas.

Some commentators argue that the woodfuels challenge will be one of
‘the most crucial environmental issues to be addressed in the future’,1
and that shifting the charcoal industry onto a more sustainable
basis may be the single most important issue for Sustainable
Forest Management in the 21st century.10, 29
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Interventions related to reducing the impact of woodfuels production
on forests are grouped around three priorities: improving the efficiency
of woodfuels production and consumption; creating new sources of
woodfuels; and promoting alternatives to woodfuels.
4.1 Improving woodfuel efficiency
There is much potential to increase the efficiency of fuelwood and
charcoal in tropical Africa. Cooking stoves can be improved to increase
the amount of heat they generate, which reduces the volume of fuel
needed to cook a meal. For fuelwood stoves, this can mean a 30–50
per cent reduction in fuel requirements, and about 33 per cent for
charcoal stoves (see examples below). There are also other gains to
be made throughout the supply chain, such as design improvements
to charcoal kilns.
4.1.1 Improved stoves
Improving efficiency produces multiple social and environmental
benefits beyond reductions in wood consumption and cooking time.
Efficient stoves save households money, by reducing the amount of
fuel that needs to be purchased, and labour, if they collect their fuel
for free from nearby forests and woodlands. Because the fuel burns
hotter, the amount of smoke and fumes is reduced, with large
benefits for health: indoor air pollution from cooking with woodfuels
kills an estimated 1.6 million people every year, mostly women and
children, and tens of millions of people are left ill.19, 45, 46 Improved
stoves are also promoted as tools to improve safety for women
collecting fuelwood in conflict areas.34
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Box 4: Fuelwood and charcoal – which is more efficient?
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Charcoal is favoured over fuelwood by many consumers, especially in
urban areas, because it is more efficient, lighter to transport, easier to
extinguish and relight, and produces less smoke and toxic fumes. The
calorific content (meaning the potential energy) of dry fuelwood is
about 4,500 kcal/kg; for charcoal it is about 7,500 kcal/kg. This
means that a kilogram of charcoal burns hotter than a kilogram of
wood, reducing the amount of time spent cooking, and requiring less
fuel to cook a meal. But comparing fuelwood and charcoal in terms
of the fuel required to cook a meal can be misleading. The higher
efficiency of charcoal at the point of consumption hides the very poor
efficiency of charcoal at the point of production: traditional charcoal
kilns in Africa require on average 10 kilograms of wood to produce
only 1 kilogram of charcoal.7 This means that much of the potential
energy within a kilogram of wood can be lost in the charcoal
production process. This is demonstrated in the tables below.

If charcoal is so much less energy efficient than fuelwood, why is
it favoured by consumers, especially in urban areas? Consumers
only receive charcoal after it has been converted from wood – after
90 per cent of the weight, and about 80 per cent of the potential
energy, has been lost. Substantial energy savings can be made
in the charcoal supply chain by increasing the efficiency of kilns.
Doubling charcoal yields to 20 per cent can be achieved with
metal and brick kilns (see below). This can double the energy
provided to consumers (246 kcal and 462 kcal, respectively for
the two charcoal stove types) but comparisons with raw fuelwood
demonstrate that this still provides less energy overall than using
raw wood in an improved ceramic stove. These calculations do not
take into account energy used in other elements of the woodfuel
supply chain, such as transport – charcoal is much lighter than
fuelwood, so requires less energy to transport.
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Fuelwood from forest to stove			
Potential energy of
1kg wood (kcal/kg)

Efficiency of
three stone fire

Energy provided
to consumer (kcal)

Efficiency of
mud Rocket stove

Energy provided 				
to consumer (kcal)		

4,500

10%

450

30%

1,350

Charcoal from forest to stove			
Potential energy
Efficiency of
of 1kg wood
earth kiln
(kcal/kg)		

Potential
energy of 100g
charcoal (kcal/kg)

Efficiency of
Energy provided to
conventional
consumer (kcal)
metal stove		

4,500

770

16%

10%

Sources: HEDON,47 GTZ-PROBEC.48
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123.2

Efficiency
of improved
ceramic stove

Energy provided
to consumer (kcal)

30%

231
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For these reasons, NGOs, governments and development agencies
have developed and disseminated improved stoves in developing
countries for decades.49 A plethora of different designs, made of
different materials – mud, brick, metal, ceramics – are on the market
in Africa, with varying levels of efficiency and suitability for different
types of fuels (eg, fuelwood, charcoal, other biomass). Most stoves have
been designed for domestic users, but much larger stoves and ovens
have also been designed for institutions and businesses, including
bakeries, schools, hospitals, restaurants, food stalls, and kitchens for
farm labourers. An overview of the most common designs and some
successful programmes is given on the page before.
4.1.1.1 Fuelwood stoves
As noted earlier, the baseline fuelwood stove for many households in
rural Africa is still the ‘three stone fire’ stove. These stoves are highly
inefficient, utilising only 8–15 per cent of the energy released from
the burning wood.50, 51 Improved stove designs can double energy
efficiency and can reduce the amount of fuelwood needed by about
50 per cent.48
One of the most successful is the Rocket stove, designed by the US
charity, Aprovecho Research Centre,52 which is widely used in many
developing countries. Rocket stoves consist of a ceramic combustion
chamber, which can be housed in a structure made out of brick or
mud. Portable Rocket stoves can be encased in metal. The energy
efficiency of Rocket stoves is around 30 per cent, and they are
estimated to reduce fuelwood requirements by up to 60 per cent,
relative to a three stone fire.48 Costs range from as little as $1.50, as
reported in a consultation in Uganda (mud Rocket stove) to $32 for
a metal stove.48
4.1.1.2 Charcoal stoves
Common traditional charcoal stoves are made out of metal. Their
energy efficiency ranges from 10 to 24 per cent.53 Improved charcoal
designs often include ceramic liners in the combustion chamber,

which lower the loss of heat, and doors or grates
so the user can control heat levels. Improved
charcoal stoves increase energy efficiency by
30–35 per cent, implying a charcoal saving
of 30–50 per cent.51, 54 Our consultations in
tropical Africa highlighted two types of improved
charcoal stoves: the Kenya Ceramic Jiko (KCJ),
and a stove produced by Ugastoves, a small
company in Kampala, Uganda.
The KCJ stove was developed in the 1980s, out
of a collaborative effort between development
agencies, the Kenyan government and Kenyan
NGOs.54 It is based on the design of the traditional
charcoal stove used in Nairobi, and incorporates
elements from international designs. Most
important of these is a ceramic liner that
increases heat insulation and improved energy
efficiency. The design has now been exported
to several other countries in East Africa where
small businesses have sold hundreds of
thousands of new stoves.49
Ugastoves produces stoves in a small factory in
Kampala. They currently make 200 stoves a day
(60,000 a year), through a manual process, but
aim to mechanise production and increase output
to 20,000 stoves a day in the next five years.
The stoves can save charcoal consumption by
up to 40 per cent. As the price of charcoal in
Kampala has increased by up to ten times since
2005, the improved efficiency means that families
can usually recoup the stove purchase price
within a few months. Ugastoves reports that they
received Gold Standard certification from Climate
Care for selling carbon credits in 2008.55

A two-pot mud Rocket stove installed
into a house in Kenya. GTZ offices
in Uganda and Kenya reported
these stoves can reduce fuelwood
consumption by up to 60 per cent,
compared to a three stone fire.
Courtesy of Anna Ingwe/GTZ-Kenya

A traditional metal ‘jiko’ (the local
word for cooking stoves) and the
Kenya Ceramic Jiko. The most
important modification is the
introduction of a ceramic liner
to conserve heat.
Courtesy of BioEnergy Lists
and Appropriate Infrastructure
Development Group
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4.1.1.3 Institutional and commercial stoves and ovens
Energy-efficient cooking technologies have also been promoted to
larger consumers in the institutional and commercial sectors, including
stoves and ovens. Given that single businesses or institutions can
consume far more than single households, targeting these sectors
could be a way of leveraging a greater impact on reducing levels of
woodfuel consumption.
Comparative data on energy efficiency and distribution of institutional
stoves and ovens is not as good as that for the household sector. GTZ
Kenya reports that its institutional Rocket stoves and large-scale baking
ovens reduce fuelwood requirements by up to 70 per cent, with more
than 1,500 sold to institutions and businesses in a range of countries
during 2007, including Lesotho, Malawi, Mozambique, Tanzania,
Uganda and Zambia.56
4.1.1.4 The scope for increasing improved stove usage
There are many different types of improved stoves produced and
distributed by a plethora of NGOs and small businesses across Africa,
but the lack of systematic data on total sales by volume, geographies
and product and customer types is a limiting factor in assessments
of overall prospects. However, surveys have been carried out for some
cities and regions, and these suggest that there is much scope for
increasing the market penetration of improved stoves.
In Kenya, the penetration of the KCJ stove in urban areas is significant,
reported to be used by 50 per cent of households.49, 51 This leaves
about 4 million potential users of improved cooking stoves in towns
and cities.57 However, some will be using other improved stoves, and
not all residents will be using charcoal in their homes. In rural areas,
GTZ Kenya reported in consultations that it helped distribute
700,000 improved fuelwood stoves to households over a four-year
period (between January 2006 and December 2009). GTZ Kenya
has been promoting two kinds of fuelwood stoves: the Jiko Kisasa
and the mud Rocket stove. GTZ calculates that marketing this

number of stoves equates to reaching around
3.5 million people (assuming five people per
household). With a rural population of about
30 million people, there appears to be a big
opportunity for scaling up improved fuelwood
stove programmes.57 This is confirmed by a 2002
government survey across 16 districts in Kenya
which found that only 4 per cent of the population
were using improved fuelwood stoves.58

A high efficiency bread oven at
Tanzanian Traditional Energy and
Development Organisation (TaTEDO).
Courtesy of Thomas Sembrés

In Uganda, GTZ has helped install mud Rocket
stoves in 500,000 rural households between
2004 and 2008. With 3.2 million rural households in Uganda,57 the
potential for additional market penetration is large. Another factor is that
mud Rocket stoves have a short lifespan: usually one to three years.
In Tanzania, estimates for the proportion of households in Dar es
Salaam using improved charcoal stoves range from 20 to 45 per cent.
Almost none of the institutional consumers surveyed in one report
were found to be using improved stoves.7, 59
The technology is available to achieve these fuel savings; the real
challenge is how to convince millions of households with minimal
purchasing power to start using these stoves properly, and pay for
their maintenance and eventual replacement. Disseminating stoves in
rural areas, where potential consumers may be spread out over very
large areas of land, with poor transport and communication links, is
particularly difficult. Below, we offer some guidance, drawn from our
research, on what a successful stove programme might look like.
4.1.1.5 Improved stove designs must be competitive
The affordability and convenience of improved stoves were cited
in consultations as two key factors determining their widespread
adoption. The uptake of improved stove designs in the past has
been hampered by high costs. Prices fall when domestic production
is used, and when cheap local materials (eg, mud) are used.
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xx

xxx

xxx

xxx

xxx

xxx

Below are some preliminary calculations for just
how much wood Dar es Salaam, Tanzania
			
xxx
xxx		
xxx
xxx
harvest could be avoided every year by scalingxxxx
up improved stove Darxxx
es Salaam
for half
entire
xxx is responsible
xxx
xxx of Tanzania’s
xxx
xxx
xxx
programmes to reach 100 per cent of households in two populations: charcoal consumption. Every year, it consumes an estimated
xxx tonnes
xxx of charcoal,
xxx
xxxcent (380,000
xxx
xxx
rural Uganda (households using fuelwood stoves) and the city of
550,000
69 per
tonnes) ofxxx
Dar es Salaam in Tanzania (households using charcoal stoves).
which is used by households. 7 If the 80 per cent of households
in Dar es Salaam that are still using traditional metal stoves
Uganda
made the transition to improved stoves like the KCJ (33 per cent
The rural population of Uganda is about 28 million, making up
fuel saving), this could reduce charcoal consumption by up to
roughly 5.6 million households.57 The consumption of fuelwood
110,000 tonnes. Assuming that charcoal has been made in
in rural Uganda is estimated at about 666 kilograms per person
traditional kilns, this equals over 1 million tonnes of wood –
per year,23 which implies a total fuelwood consumption of 18.7
equivalent to the yearly growth of over 700,000 hectares of
million tonnes. If every household shifted from three stone fires
Tanzania’s miombo woodland, which is a primary source of Dar
to mud Rocket stoves, this could save up to 9.4 million tonnes
es Salaam’s charcoal.8 In terms of carbon emission, this could
of wood and avoid 17.2MtCO2 being emitted every year. This
avoid approximately 2MtCO2 being emitted every year.
wood saving represents the amount of fuelwood that would
be grown every year by 6 million hectares of semi-dry forest.
In reality, the adoption of improved cooking stoves does not
translate into woodfuel savings so easily. Several variables are
involved: many households use multiple cooking stoves, so
improved stoves do not automatically substitute for conventional
stoves once purchased; people may not necessarily use less fuel;
stove manufacturers may alter dimensions or produce poor
quality stoves, which undermines potential fuel savings; and
many other factors.
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A major competitive advantage for the mud Rocket stove is that it
is cheap, with production costs ranging from $1 to $3.
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Successful stoves also need to compete with traditional stoves in
terms of convenience and other benefits, such as reducing smoke.
Diets and cooking methods vary widely across tropical Africa, and
even within single countries: for example, the KCJ has been very
popular in Kenya, but may be useless in Ethiopia where the staple
food, a type of large flatbread called injera, requires a broad, flat
cooking surface. Stove designs may need to be modified to meet
the particular needs of locals – for example, to accommodate for
the size, shape and weight of different pots.
People need to be aware of the benefits of improved cooking stoves
over traditional designs, so marketing campaigns could play a very
important role in getting improved stoves used on a large scale.
4.1.1.6 Commercialised distribution could have an advantage
Several of our consultations emphasised the advantages of disseminating
improved stoves via a commercialised supply chain. GTZ seems to
have achieved an impressive output with its approach of supporting
enterprises and training people to manufacture and market improved
stoves. Commercialised dissemination of improved stoves has multiple
benefits over programmes reliant on government or donor support:
commercialisation allows operators along the supply chain, from
producers to retailers, to make a profit, which introduces incentives
to disseminate more stoves, and provides new opportunities for
employment and income generation. Commercialised supply
chains can also potentially be self-sustaining financially.
4.1.1.7 Microfinance schemes could help encourage uptake of stoves
Households can recover the cost of investing in an improved stove
in a reasonable amount of time – some people reported that, with
the high price of charcoal, costs could be recovered within a matter
of months. Many families cannot afford the initial financial outlay.

This suggests that microfinance schemes, in
which people are given small loans with low
interest rates, may help millions more households
access improved stoves.
4.1.1.8 Targeting large-scale consumers could
amplify impact
A single school, tea estate, brick factory, bakery
Ugastoves factory in Kampala,
Uganda, which at the time of
or restaurant can consume a huge amount of
FPAN’s visit was producing 200
woodfuels every year, much more than a single stoves a day. They want to
mechanise production
household. Efficient bread ovens, brick kilns, and completely
and increase output to 20,000
stoves a day in five years time.
commercial-scale cooking stoves are available,
Courtesy of Thomas Sembrés
but they can be very expensive. Microfinance
could play a role here too, by allowing businesses
or public institutions to make the initial capital investment. As with
improved household stoves, such a project could substantially reduce
woodfuels consumption while helping to reduce running costs and/or
improve profits.
4.1.2 Improved kilns
One strategy for reducing the total volume of wood harvested to
provide energy is to improve the efficiency of the charcoal production
process. As noted above, traditional earth kilns remain in use by the
vast majority of charcoal makers. The technology exists to reduce the
amount of wood required to produce a tonne of charcoal by over 50
per cent. However, as discussed below, under current conditions the
widespread uptake of improved kilns faces a number of challenges,
and the effectiveness of increasing the efficiency of charcoal
production for reducing levels of harvest is dubious.
4.1.2.1 Kiln types
A number of kiln designs with proven and substantial gains in
efficiency have been developed (see Table 2). Simple modifications
can be made to the traditional earth kiln, such as chimney and air
holes to improve the flow of air, and stacking the wood carefully.
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This can up to halve the amount of wood required per tonne of
charcoal. Kilns made out of brick or metal can sustain pyrolysis more
effectively and increase efficiency to 5 tonnes of wood per tonne of
charcoal. ‘Green charcoal’ systems, which capture the gases released
during pyrolysis and feed them back into the process to further increase
heat, can achieve close to 2 tonnes of wood per tonne of charcoal.
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4.1.2.2 What is the scope for increasing the use of improved kilns?
The market penetration of improved kilns appears to be very poor.7, 8, 63
One study of the charcoal production area around Maputo (capital
of Mozambique) found that professional charcoal makers had, on
average, more efficient kilns than people for whom charcoal making
is a complimentary source of income, such as subsistence farmers.8

But for most charcoal makers, it seems that
improved kilns are too costly and impractical.7, 8, 18
Improved kilns require greater investments of
labour and capital, and the incentives to increase
efficiency and make such investments are low
when access to public forests is poorly monitored
and poorly regulated, and therefore wood is
‘free’. Another practical issue is mobility: charcoal
makers build the kiln as close to felled trees as
possible to reduce labour, and stationary brick
or metal kilns become less useful as the forest
frontier retreats from the kiln site.

An improved traditional kiln and
brick kiln at Tanzanian Traditional
Energy and Development
Organisation (TaTEDO).
Courtesy of Thomas Sembrés
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Table 2: Charcoal kilns
Kiln type

Production efficiency
(ratio of wood to charcoal)

Additional notes

Traditional earth

8-12:1

Low yields, inconsistent quality.

CHAPTER

Improved traditional

6-8:1 	Earth kiln with chimney, usually metal; stacking wood tightly and filling gaps with
grass, leaves, etc, improves pyrolysis. Sometimes called the Casamance kiln.

CHAPTER

Brick or metal

5-6:1	Immobile kilns made out of brick or metal – ‘half orange’ kiln promoted by TaTEDO
in Tanzania can achieve 20% efficiency (5:1).

CHAPTER

Industrial retort

3-5:1

CHAPTER

4
5
6
7

CHAPTER

8

Industrial charcoal production, mostly in developed countries.

‘Green charcoal’
2-4:1
Gases released during pyrolysis process are captured and fed back into the process
or biochar systems		(reducing greenhouse gas emissions further). Gases could be captured and used to
provide cooking fuel or electricity for other purposes.
Sources: Stassen, H.E., Developments in charcoal production technology;60 World Bank, Environmental Crisis or Sustainable Development Opportunity? Transforming the Charcoal Sector in Tanzania;7
Mugo, F. and C. Ong, Lessons From Eastern Africa’s Unsustainable Charcoal Trade, in ICRAF Working Paper no.20;18 Pro-Natura;61 Biochar Fund62
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Another major issue impeding the widespread adoption of improved
kilns and production techniques is the free availability of wood: most
forests in tropical Africa are ‘open access’, with unclear ownership
(including where local communities have customary rights), or are
government owned with little or no management. With abundant wood
resources available (even if deforestation is occurring), charcoal makers
have little incentive to increase efficiency and improve yields.7, 16, 18, 27
4.1.2.3 Are improved kilns an effective way of protecting
forest carbon?
The argument in favour of scaling up improved kilns as a strategy to
reduce deforestation and degradation rests on the assumption that
charcoal makers using more efficient kilns will take advantage of the
higher efficiency to produce the same amount of charcoal from less
wood, saving them time and labour. However, several consultees
argued that, because charcoal production is, in most cases, a fully
commercialised activity, and demand remains much higher than supply,
improving the efficiency of charcoal kilns could have the opposite effect.
Charcoal makers are more likely to take advantage of the higher
efficiency to produce more charcoal and increase their profits.
1.	Prices of charcoal are rising, indicating strong and
increasing demand.
2.	Charcoal production is a fully commercialised activity, so
more efficient production techniques will help producers
to increase supply to meet the rising demand.
3.	Overproduction may reduce prices, but this will further
increase demand.
4.	Efficient kilns could therefore increase woodfuel harvest
for charcoal production, and exacerbate deforestation
and degradation.

The economics of the charcoal industry suggest that efforts to reduce
the amount of wood harvested for charcoal should focus on the demand
side of the equation, and reduce the amount of charcoal that households
and businesses purchase to meet their fuel needs, rather than the
supply side.
4.1.2.4 Charcoal supply chain reforms
Charcoal makers do not own the forests that they work in, and the
implementation and enforcement of management plans and harvest
restrictions in public forests is very weak in many tropical African
countries. The incentives for charcoal makers to invest their labour
and money in improving the efficiency of their kilns are therefore
also very weak. Given the difficulties of improving kiln efficiency
and reducing wood volumes, it may be sensible to limit support
for improved kilns to charcoal plantations or community forests
that have plans for the sustainable harvest of wood for charcoal.7
Outright bans on charcoal production and trade are also unlikely to be
effective. Many African governments lack the capacity or resources to
control the trade of informal products, and past charcoal bans in some
countries have driven the trade underground, increasing costs for
consumers and attracting more people into the trade.7 Formalising the
charcoal industry is likely to bring greater gains. This could include
regulations requiring registration by producers, transporters and
marketers. This strategy is preferred over banning by many NGOs
because of the implications for livelihoods: the charcoal trade is a
major source of income for rural families in many countries.41, 64
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4.2 Creating new sources of woodfuels
Planting trees to provide woodfuels was a central component of
the response to the fuelwood crisis in the 1970s–1980s.27, 33

report highlights the management of charcoal production from
plantations and natural forests in Sudan as a good example for
other African countries to follow.18

Establishing large-scale fuelwood plantations and encouraging
farmers and communities to establish small woodlots became
priorities for development aid; multilateral agencies, such as
the UN and the World Bank, and donor governments earmarked
millions of dollars for plantations.27 The World Bank estimated
that the rate of tree planting would need to increase fifteen fold
to meet demand in future years.27

Here we review three models for tree planting for charcoal and
fuelwood: plantations, agroforestry and community forestry.
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According to much of the literature, these projects proved to be
highly unsuccessful.27, 65 Retrospectively, authors highlight two key
reasons for this failure. First, fuelwood is produced and consumed
on a subsistence basis, and paying for fuelwood is an unattractive
option for most rural families. Fuelwood from plantations could not
compete with fuelwood from open access forests, in terms of price.
Second, fuelwood resources were not declining as rapidly as had
been thought: the impact of fuelwood collection on forests appeared to
be overstated, and the severe fuelwood deficits envisaged were failing
to materialise.27, 65 The financial incentives for business to invest in
tree planting were therefore very poor; farmers and communities would
not establish woodlots on their land at the expense of cropland
or pasture. With the decline of ‘fuelwood gap theory’ and the poor
success of some of the responses to it, it seems that the large-scale
planting of trees for energy fell out of favour.
Growing demand for woodfuels, particularly charcoal, is prompting
a revival of calls for woodfuel plantations.18 In the DRC, large-scale
agroforestry projects near Kinshasa grow cassava, a staple food crop,
alongside trees for charcoal to feed the capital’s growing demand,
which consultations estimate is currently up to 2 million tonnes a
year. In Tanzania, there are plans to source charcoal sustainably
from forests under community-based management.64 And one

4.2.1 Plantations
Plantations can be enormously productive on a per hectare basis,
especially if fast growing (or ‘fastwood’) species such as cloned
varieties of eucalyptus are closely planted, and harvested on 3–7
year rotations. Trees in woodfuel plantations are usually coppiced –
cut at the trunk just above ground level, to encourage multiple
shoots – rather than replanted. The outputs can serve a range of
purposes, including fuelwood, charcoal, pulpwood for paper and
other materials, poles and other timber products. Wood waste can
be converted to briquettes and pellets. In some cases, woodfuel
plantations can be adapted to incorporate food crops between
planted trees (agroforestry) so the land can be used to meet
growing energy and food needs at the same time.
Establishing large-scale woodfuel plantations near major towns and
cities could help reduce the impact on forests of rapidly growing urban
demand for charcoal and, to some extent, for fuelwood. Producing
charcoal on plantations makes it feasible to employ highly efficient,
immobile kiln designs: production is not mobile and the financial
incentive to extract as much charcoal out of each hectare of trees is
greater.18 Alternatively, charcoal could be a secondary output of timber
plantations, using the 30–40 per cent wood waste that is typically
generated.66 One plantation timber company, Green Resources, is
pursuing this route in its plantations in Uganda and Tanzania.67
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Box 6: Woodfuel plantations – the track record
To what extent have woodfuel plantations been successfully
established and managed? There are encouraging examples in
Madagascar, Republic of Congo and Sudan.
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Madagascar
Outside Antananarivo, the capital of Madagascar, 100,000 hectares
of eucalyptus plantations were established between 50–100 years
ago, almost entirely on smallholdings. These reportedly produce
enough charcoal for much of the 1.4 million inhabitants. The
plantations produce charcoal that meets most of the domestic and
industrial energy needs in the city, and also provide thousands of jobs
in hundreds of small charcoal making and transport enterprises.68
Republic of Congo
Outside Pointe-Noire (the second largest city of the Republic of
Congo, with a population of over 600,000), an area of 42,000
hectares has been planted with cloned varieties of eucalyptus,
suitable for the sandy former savannah land that was considered
too poor for agricultural purposes. Initially grown solely for pulpwood,
the plantations now also produce electricity, telephone poles and
4.2.2 Agroforestry
Trees on farms are an important source of fuelwood for rural
households. During consultations, some organisations highlighted
agroforestry systems – in which tree species and food crops are
integrated – as a potential source of fuelwood and charcoal.
Intercropping woodfuel trees with food crops can have multiple
advantages over just planting trees: both trees and crop productivity
can benefit from this relationship – crop yields can be increased,

fuelwood and charcoal, meeting almost 80 per cent of PointeNoire’s domestic energy requirements. Local villagers are also
involved in plantation protection through the tenant farming system,
receiving payments from the company in return for surveillance of
the plantations. In addition, the plantations produce 300,000–
500,000 cubic metres of woodchips per year.69
Sudan
One report describes Sudan’s charcoal plantations system as an
example of good practice in Africa:18 ‘Every year, about 100,000 ha
are planted with Acacia seyal and Acacia nilotica for charcoal. The
wood is harvested after 15 years. Mature wood is sold to members of
the Sudan Charcoal Association by tender. It then finds its way to users
through a network of wholesalers and retailers. Charcoal traders pay
taxes and other agreed fees to the government. After clearing the
forests and making charcoal, producers use the thorny branches
left to fence off the land. The forest department provides certified
acacia seed, which the charcoal makers plant to replace the harvested
trees. The forest department then takes over and manages the
woodlots until the trees mature again, ready for harvesting.’

while crops can act as a fire deterrent; the system may help solve
growing competition for land between the need to provide food and
the need to provide fuel for growing cities; it may provide more jobs;
and by attracting farmers they could help reduce the conversion
of natural forests for agriculture. Our consultations in the DRC
encountered two agroforestry projects that produce charcoal for
the capital of Kinshasa (see Box 7).
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Box 7: Case study: Making fuel and food for Kinshasa
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Kinshasa, the capital of the DRC, has a population of 8 million.
It is growing at a rate of 4.8 per cent per year, and by 2025
is expected to reach a population of 17 million.70 Kinshasa’s
annual charcoal consumption is currently estimated at about
1 million tonnes. The Batéké plateau, an area outside the city,
is the site of multiple charcoal projects that aim to meet the
city’s charcoal demand.
The Mampu plantation was established in the late 1980s, by
the Hans Seidel Foundation.71 8,000 hectares of acacia trees
were planted on eight-year rotations. Farmers are allowed to grow
cassava and maize among the young trees for the first two years,
and wood is harvested and turned into charcoal in the eighth
year. Mampu project reports that 1 hectare of their plantation
produces 21 tonnes of charcoal, after 8 years of growth, and
that the entire project caters for 1–5 per cent of Kinshasa’s
charcoal needs. The project also produces 700,000 tonnes of
cassava annually. The Hans Seidel Foundation reported that
establishment costs for the Mampu project are about €1,140
($1,400) per hectare, including all indirect costs incurred by
the Foundation. These costs reportedly cover the first three years
before farmers are able to run their business independently.
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The IBI Batéké Carbon Sink project (I-BCS) employs a similar
agroforestry model, but unlike Mampu project, which is
supported by donors, I-BCS is a private initiative partly relying
on carbon finance. It is the first forestry-based project registered
with the Clean Development Mechanism (CDM) in the DRC.72
4,200 hectares of the Batéké plateau have been planted with
trees, sequestering an estimated 2.4MtCO2 over the next 30
years. I-BCS plans to expand to 8,000 hectares by 2012, but
there may be scope for far greater expansion.

4.2.3 Community forestry
Sourcing charcoal from natural forests that are being sustainably managed
by communities is another strategy being proposed in some countries
such as Tanzania, where the involvement of rural communities in the
management of forests is a pillar of the country’s forest policy. In Tanzania,
one person we interviewed stated that timber production was currently out
of reach of most community-managed forests. This could be because most
community-managed forests are in miombo woodland areas, which
lack valuable timber species.73 As such, charcoal may provide a more
accessible revenue stream for community forests than timber. However,
we were unable to identify examples from our researches.
4.2.4 Environmental impacts
Plantations may relieve the pressure of fuelwood and charcoal production
on forests, but planting fast growing or exotic tree species over such vast
areas of land may have a detrimental impact on ecosystem services and
biodiversity. Fast growing trees can use very large volumes of water,
which could severely restrict the appropriate range of plantations in
countries like Kenya. Monoculture plantations can involve large volumes
of fertiliser and pesticides, which could harm animals and insects or
pollute waterways. Furthermore, exotic tree plantations may become
pests, if not controlled properly, and generally provide very poor habitat
for indigenous animals. These risks need to be seriously considered for
any large-scale plantation project.
4.2.5 Land competition between food and energy security
In many countries, establishing large plantations could involve substantial
trade-offs with food security. Donors and funders need to be aware of
any land competition issues associated with plantation projects. In some
places, woodfuel plantations may not be the best use of land: even from a
perspective narrowly focused on protecting forests, establishing woodfuel
plantations on fertile land may be counterproductive by displacing farmers
into forest areas. Agroforestry and community forestry could help provide
a solution in these instances.
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4.2.6 Land use planning reform and improved law enforcement
may be needed to ensure new woodfuel sources are competitive
The availability of free woodfuels from ‘open access’ forests presents
a major challenge to all projects that aim to shift woodfuels harvesting
from natural forests to plantations, agroforestry or community forests.
Managing plantations or forests costs time and money, and charcoal
from managed sources in most cases has struggled to compete with
charcoal from open access forests.7, 27 This may change if the cost
of charcoal continues to rise and the availability of trees nearer to
towns and cities declines. But in the long run, projects to create new
sources of woodfuels will greatly benefit from well-enforced policies
that put open access forests under some sort of ownership – whether
communal, individual or public.
4.3 Promoting alternatives to woodfuels
Per capita woodfuels consumption could be reduced by introducing
alternative sources of energy. However, the relationship between
the uptake of energy alternatives and subsequent reductions in
woodfuels consumption is not linear. Many African households and
businesses rely on a mix of energy sources, including kerosene or
electricity to provide light, fuelwood, charcoal, and LPG for cooking.
As we demonstrate below, there are examples where energy
alternatives have been shown to successfully reduce woodfuels
consumption. To what extent energy alternatives substitute for
woodfuels is unclear – evidence suggests that when new energy
sources are introduced, they are often added to this energy mix,
rather than wholly substituting.7 Nevertheless, even if a particular
energy technology substitutes for only part of businesses’ or a
household’s woodfuels consumption, this still means that fewer
woodfuels are being consumed.43
4.3.1 Waste-based fuels
Forestry and agricultural processing produce a lot of organic waste
that could potentially substitute for woodfuels. These wastes include
sawdust and timber offcuts, agricultural residues (the stems, leaves and

husks left over from harvesting and processing crops), and a by-product
of paper and pulp manufacturing called ‘black liquor’. In Europe and
North America, this sort of waste provides the majority of woodfuel
consumed – the rest of their energy being derived from fossil fuels and
a very small proportion of renewable electricity – but in Africa less than
1 per cent of woodfuels are waste-based fuels.vi, 11 Waste-based fuels
are principally used in the industrial sector: energy generated from
burning waste is fed back into industrial processes.1 It is also possible
to utilise waste products for energy consumption in local households
and businesses. Fuels made from organic wastes may be solid,
liquid or gas – briquettes, waste-based biofuels, and biogas.
4.3.1.1 Briquettes
Briquettes are solid blocks of fuel made out of materials like sawdust,
agricultural residues, waste paper and packaging (see Box 8).
The material is shredded, compressed into blocks, and dried out or
carbonised (similar to charcoal) before being sold. The advantage of
briquettes is that they can be easily substituted for fuelwood or charcoal:
they are very similar in function, and can be used in ordinary cooking
stoves. Consumers do not have to learn to cook in a new way to use
briquettes, but some are sceptical that they are better than charcoal,
or that they will even work.
Some claim to have a higher calorific content than charcoal, meaning
that they contain more potential energy, as well as producing less smoke,
although one World Bank report states that many briquettes have lower
calorific content than charcoal.7 The rapidly rising price of charcoal means
that briquettes are becoming much more competitive in some cities.
In Dar es Salaam, Tanzania, briquettes from two separate companies
(East Africa Briquettes Company and the Appropriate Rural Technology
Institute) were reported in consultations to be less than the price of a bag
of charcoal in comparative terms. Kampala Jellitone Suppliers, a briquette
manufacturer in Uganda, claimed that its briquettes were almost a
third of the current street price of charcoal for the potential energy.
vi Estimates for ‘waste-based fuel’ only seem to include ‘black liquor’, which dominates the wood/
biomass fuels sector in developed countries.
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Biomass briquettes look like a promising technology: they seem to
have the potential to compete with charcoal on price, convenience,
and safety, making them good candidates to substitute for charcoal.
Substituting for fuelwood consumption in rural areas, where fuelwood
is usually collected for free, may be more difficult, but agricultural
waste for making briquettes is abundant in rural areas, and if they
can be made more efficient than fuelwood then people might
make the switch.
4.3.1.2 Waste-based liquid fuels
The growing interest in biofuels centres on the large-scale cultivation
of crops to produce fuels for the transport sector, and primarily the
transport sector in developed countries. But biofuels can also be made
from secondary sources (wastes) that are outputs from agricultural and
industrial processing, and can potentially provide sustainable energy
for households and businesses. One example is a project by the Gaia
Association, an Ethiopian NGO, to make ethanol from molasses, a
by-product of sugar processing, and to distribute stoves that can
use the material.74
4.3.1.3 Biogas
Biogas plants use bacteria to transform organic waste – manure, sewage,
food waste – into methane and carbon dioxide, which can then be used
to generate heat, lighting or electricity. Waste is piped into an oxygen-free
chamber, which allows bacteria to begin anaerobic digestion. Biogas
plants come in many different forms: small, household-scale plants,
usually made out of a plastic bag or drum, generate enough heat
from food waste and manure to provide for cooking needs; very large
multi-chamber plants, often made out of brick and buried beneath
the ground, can process massive volumes of waste, such as sewage
from hospitals, or manure and crop residues from large farms.
Biogas plants can help mitigate greenhouse gas emissions by reducing
reliance on woodfuels for energy, and also capture gases (including
methane) that are released by sewage and rotting organic waste and
burn them to provide energy.

KJS Ltd in Kampala transforms mountains of agricultural waste
into high-energy briquettes, which can substitute for charcoal.

Box 8: Case study: Kampala Jellitone Suppliers Ltd
Businesses, institutions and industry consume only 10 per cent of
all woodfuels in Africa, according to the FAO, but a single bakery
or school will use far more fuelwood and charcoal every day than
a single household. Targeting these sectors could be a good way to
leverage a positive impact for forests. Kampala Jellitone Suppliers
(KJS) have produced briquettes for large-scale consumers in
Kampala since 2000. All sorts of organic wastes can be turned
into briquettes: KJS mostly use husks from coffee, rice, wheat and
groundnuts, and sawdust when available. Farmers usually burn
off wastes following the harvest, so it is very low-cost, even
following collection and processing.
KJS currently produce 5 tonnes of briquettes a day, which they
claim could be avoiding the use of up to 6 tonnes of wood, or
1.5 tonnes of charcoal. They estimate that their output avoids
3,000 tonnes of CO2 a year. This is a small percentage of
Kampala’s consumption of woodfuels, but KJS aims to grow,
and the demand from clients and availability of waste seems to
be there. They are looking for funding to expand, principally by
upgrading from a homemade drying machine to an industrial
drier at the cost of $50,000.
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An example from Africa is the Kigali Institute for Science, Technology
and Management (KIST) in Rwanda. KIST won an Ashden Award for
Sustainable Energy in 2005.75 KIST installs large-scale biogas plants
in prisons around Rwanda. The large amount of sewage that is created
by the prison every day is redirected into the biogas plants, solving
a serious waste problem and sharply reducing the prison’s use of
woodfuels for cooking and heating.
Unfortunately, the distribution of biogas across Africa appears to be
poor, compared to some other regions of the world (such as Asia),
despite the fact that there are many organisations (NGOs, business,
development agencies) working to promote biogas across the continent.
Biogas for Better Life is a collaboration between about 20 development
agencies, NGOs, businesses and research institutions to promote
biogas across Africa.76 It is currently working in 22 countries,
although as of mid-2008 only one was at the implementation
stage in one country (Rwanda).
Some consultations noted that high costs made biogas prohibitive
for most households, but others argued that the money saved from
not buying woodfuels, especially with the price of charcoal growing
in some cities, meant that biogas plants could pay for themselves
within a couple of years.
Other challenges to scaling up biogas may be poor consumer
awareness, and the state of the agriculture sector (millions of smallscale farms spread over vast areas of land with high transport costs),
which means that suitable waste is not concentrated in large amounts.
4.3.2 Cultivated biofuels
The expansion of agricultural land for the cultivation of biofuels can
result in the loss of forests, woodlands, wetlands, and other land
carbon sinks (see the Agriculture chapter). Biofuels are relevant here
because they are also promoted as a way of preserving land carbon
sinks: biofuels companies, African governments and NGOs argue

that cultivated biofuels may reduce reliance on
woodfuels in tropical African countries, thereby
reducing deforestation and degradation.
This argument looks weak. Jatropha, for example,
has been grown on small farms in several subSaharan African countries for a number of years
for local consumption. Farmers plant Jatropha to
form dense hedges around food crops to shelter
them from wind and rain, and the inedible plants
also keep grazing animals at bay. Most large-scale
biofuel projects appear to be focused on biofuel
exports, however.77 Furthermore, the area of land
required to produce enough biofuels to make a
substantial contribution to total energy supply
would be considerable, potentially leading to
forest conversion or biofuels displacing farmers
growing food into forest areas.78

Domestic and institutional scale
biogas digesters. The one on the
left is at Tanzanian Traditional
Energy and Development
Organisation (TaTEDO) in Dar es
Salaam; the second is from Kigali
Institute for Science, Technology
and Management (KIST).

4.3.3 LPG
Liquid petroleum gas (LPG) is used for cooking and lighting. LPG
is a relatively expensive fuel, and using it requires an initial upfront
investment to buy the gas bottle and cooking stove, so in many
countries its use is largely limited to wealthier urban households,
who often use it in conjunction with woodfuels.79 LPG is believed
to be the most energy-efficient cooking fuel (excluding electricity)
available in developing countries (see Figure 2).
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Figure 2: Megajoules of heat delivered to cooking pan per kilogram of fuel
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Some governments in tropical Africa have tried to promote the widespread adoption of LPG
by lowering import taxes and subsidising gas bottles and stoves, with mixed success. In some
cases, dropping the price of LPG below that of charcoal (thanks to government subsidies) has
not been met by a take up of LPG: many people maintained a preference for charcoal because
of non-economic reasons: eg, familiarity, the taste of food cooked with charcoal. In the short
term at least, LPG is probably only a candidate for woodfuels substitution in urban areas,
where families are more integrated into the cash economy and distribution challenges can
be overcome. Charcoal prices are rapidly increasing in some cities. Where this trend is evident,
LPG may become more competitive over time. LPG supply chains in rural areas are unreliable
and very limited, and rural families are much less likely than urban to pay for energy when
fuelwood can be collected for free.79

4.3.4 Kerosene
Kerosene (paraffin) is also a petroleum-based
fuel. Like LPG, kerosene is transportable in
bottles and can be used for cooking and
lighting.79 Kerosene is cheaper than LPG, and
can be found in urban and rural areas, but the
price still puts it beyond the reach of many
families. Kerosene has some characteristics
that have discouraged its use – it can have a
bad smell, which also affects the taste of food;
it can be polluting, and highly dangerous if
used or stored improperly.81 These problems
can largely be solved by using pressurised
bottles, but these cost more. Because of
concerns about safety, the Household Energy
Network (HEDON), a UK-based online portal
for information on energy in developing
countries, argues that kerosene should not
be promoted as a household fuel except in
special circumstances – for example, refugee
camps where access to woodfuel resources
is very poor.79
4.3.5 Solar cookers
Solar cookers harness the power of the sun
to cook food, by concentrating large amounts
of light onto a pot. Solar cookers come in a
wide variety of shapes and sizes, and are
made out of all sorts of materials. Tanzanian
Technology for Environment and Development
Organisation (TaTEDO) is promoting a
‘parabolic’ solar cooker that resembles
a wide satellite dish, about 1.5 metres
across, made from blades of reflective metal.
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The metal blades reflect the sun’s rays and concentrate them on a
pot, which is held above the middle of the dish by a metal frame.
Other solar cooker designs include boxes with reflective panels,
and they can be made out of mirrors and cardboard.82
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Despite the savings made on fuel, the distribution of solar cookers
appears to be quite poor. One issue is awareness: humans have
been cooking with wood for tens of thousands of years, and a degree
of education is required to convince people that cooking can be done
without it.82 Another is practicality: solar cookers are limited by when
and how they can be used: cooking must be done outside, during
the day, with moderate sunlight. Cost also appears to be a barrier:
Practical Action reports that durable, efficient designs can cost less than
$50, but this is still prohibitive for many rural people.82 As with other
fuels, high costs are especially off-putting in areas where abundant
woodfuels are freely available from local forests and woodlands.
Solar cookers may be more appropriate in dry and semi-dry areas
where woodfuel resources are less available, particularly where
high population densities, such as in refugee camps, have
depleted woodfuel resources.82
4.3.6 Renewable electricity generation
Electricity currently meets less than 5 per cent of total energy demand
in sub-Saharan Africa.83 Hydroelectricity provides most of the
electricity in sub-Saharan Africa (excluding South Africa), followed
by coal. Some of the largest hydroelectricity dams are found on the
Congo River in the DRC. Two large dams were constructed on the
Congo at Inga, during the rule of Mobuto Sese Seko, although they
operate well below capacity due to poor maintenance. Two more
dams are planned; one, called the Grand Inga dam, would be
roughly twice the size of the Three Gorges Dam in China in terms
of electricity generation (40,000 megawatts).84 Some countries,
like Ethiopia, Kenya and Tanzania, have also announced plans for
large wind farm projects.85

Decentralised and ‘off-grid’ electricity generation
may have greater potential in reaching more
people in tropical African countries, rather than
expanding national electricity grids, which entail
prohibitively expensive connection fees for most
households and businesses. In consultations in
Uganda we encountered interventions involving
small hydroelectric projects. Consultations in
Uganda found some strong support for minihydro (small) and pico-hydro (very small),
which could produce enough electricity for
100 to 5–20 houses, respectively.

The Intermediate Technology
Development Group (ITDG) has
installed very small ‘pico hydro’ for
communities living on Mount Kenya.
The power plants generate electricity
for lighting, radios and mobile
phone charging. Pico hydro does
not generate enough energy for
cooking, however.
Courtesy of Ashden Awards

Biomass (wood and agricultural wastes) can also be used to generate
electricity. One person consulted in Kampala claimed that harnessing
the power of agricultural wastes across Uganda could generate up to
5,300MW (the current electricity capacity in Uganda is 400MW).
Decentralised electricity generation can be very expensive, however,
and many schemes do not generate enough energy for cooking. Most
small-scale hydroelectricity generation is used to power lighting,
rather than cooking.
4.3.7 Energy alternatives must be competitive
Fuel alternatives must be able to compete with woodfuels if they are
going to replace them. The widespread, voluntary adoption of fuel
alternatives will be much more likely if consumers perceive them to
be better than woodfuels, in terms of price, availability, convenience
and safety.
Fuels that are much more expensive than fuelwood or charcoal
are at an obvious disadvantage. High prices put many alternative
fuels beyond the reach of most households in tropical Africa.
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Multiple people reported to us that briquettes could be bought in
Dar es Salaam at half the price of charcoal; other energy sources,
like solar cookers and biogas, have very low running costs but high
upfront costs. Many fuels are simply unavailable, especially in rural
areas – examples are LPG and biogas – or are hampered by unreliable
supply, such as electricity.
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Fuels that save time and labour, are clean and easy to use, and fit well
with established cooking habits have an advantage. Briquettes are a
good example. Solar cookers, on the other hand, are at a disadvantage
because of their limited practicality. Finally, the perceived safety and
health of energy alternatives is a big draw card: fuels that produce
less smoke than woodfuels have an advantage. Flammability is
another safety concern: kerosene can be highly dangerous if poor
equipment is used.79
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5. Scenario: the impact of efficient stoves and woodfuel plantations at scale
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The sections above refer to a range of reported estimates on the
emissions reductions that can be obtained from improved fuelwood
and charcoal stoves, and examples of the plantation areas that are
needed to produce significant quantities of woodfuels as an
alternative to unsustainable wood harvesting in Africa’s tropical
forests. The information is valuable but not unified, and it is difficult
to assess how the factors would interrelate in a large-scale operation.
Yet understanding the potential impacts is critical for donors and
funders who want to support stoves and plantations, or support
sustainable harvesting practices.
Below, we describe the results of a modelling exercise that explores
what would be required to source the fuelwood and charcoal needs
of a country (Kenya) and a city (Kinshasa) from sustainable
plantations, using the most efficient available stoves. The model
makes many assumptions, and the results need to be interpreted
with caution.
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5.1 Synopsis
Scaling up the dissemination of improved stoves and establishing
fast growing tree plantations to a large scale could potentially avoid the
need to harvest millions of tonnes of natural tropical forest wood for
energy every year. This could represent a substantial benefit for forest
protection. From a donor’s perspective, a number of questions naturally
arise about the implications of taking these interventions to scale:
n	How many stoves would actually be needed to reach every
household in a particular country or city?
n	How many hectares of fuelwood or charcoal plantations would
be needed to supply a city or country with 100 per cent of their
woodfuel needs?
n	What would be the impact of achieving this, in terms of annual
woodfuels consumption, or the amount of forest saved?

Representing any reduction of the amount of fuelwood or charcoal
consumed in terms of hectares of forest ‘saved’ is inherently difficult
and even controversial. While much of the literature on woodfuels
and forests does suggest that it would be incorrect to assume that
all woodfuels are taken from forests,27, 30-32, 86 it also appears widely
accepted that the vast majority of wood that is taken from Africa’s
tropical forests is used as fuel – over 80 per cent of all wood
according to the FAO.2
In order to represent woodfuels savings in terms of forest area, we
pose the question: ‘How many hectares of forest would be required
to grow enough woodfuel every year to meet demand?’ So for example,
as semi-dry forest (as found in parts of Tanzania and Kenya) grows
at an estimated rate of 2.5 tonnes of wood per hectare per year,
1 million hectares would be required to meet a fuelwood demand
of 2.5 million tonnes.vii
We calculated the implications of scaling up improved stoves and
woodfuel plantations for two case studies: Kenya’s rural population,
which is predominantly reliant on fuelwood; and the population of
Kinshasa, capital of the DRC, where charcoal is the principal energy
source. Each represents different scales of demand, different kinds of
woodfuels and different types of forest. The examples are illustrative:
the model could be applied to any other country or city across tropical
Africa where woodfuel demand is significant.
Assumptions about the potential fuel savings for improved stove
designs are based on two of the most common designs used in
tropical Africa: for fuelwood, the mud Rocket stove, and for charcoal,
the Kenyan Ceramic Jiko (popularly known as the KCJ). Both designs
appear to have been successful in terms of uptake by households,
as discussed earlier in the chapter.
vii For the purposes of this exercise, it is assumed that the amount of wood harvested from each
hectare of forest is no greater than the amount of wood that grows each year (‘sustainable harvest’).
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5.1.1 Kenya
Kenya’s rural population of about 30 million people57 consumes
an estimated 17 million tonnes of fuelwood every year. Per capita
consumption is estimated at 550 kilograms per person – this is
equivalent to almost fifteen acacia trees in a plantation (on a 10year rotation). Growing this much fuelwood every year from Kenya’s
expansive semi-dry forest would require a huge area of land.
Growth rates for semi-dry forests and savannah across tropical Africa
range from 0.06 to 2.6 tonnes per hectare per year.8, 87, 88 If we assume
an average of 1.7 tonnes per hectare per year, this means that meeting
rural Kenya’s current fuelwood demand would require sustainable
harvest from 9.8 million hectares of forest. This is over twice the size
of Kenya’s forest area according to the FAO. This could suggest that
levels of woodfuel harvest are unsustainable, and also that in reality
a large proportion of woodfuels in Kenya do not come from forests.
To market mud Rocket stoves to every single household in rural
Kenya would require over 6 million stoves (one for each household)
– or roughly 3 million a year, as the stoves need replacing every
2 years on average. Achieving this could potentially cut fuelwood
consumption by up to half, to 8.4 million tonnes a year; this is
equivalent to the yearly growth of 4.9 million hectares of semidry forest. In terms of CO2 emissions, this intervention could
reduce gross emissions by 15MtCO2 a year.viii
Kenya’s current fuelwood demand could be met by plantations, by
planting acacia trees on about 2.2 million hectares of land. Acacia
plantations can be much more productive than semi-dry forests, with
a range of 0.6–15 tonnes of woody growth per hectare per year (we
assume an average of 7.7 tonnes).89 Marketing mud Rocket stoves
to every household could reduce this to 1.1 million hectares. This
land area is approximately 10 per cent of the area of semi-dry
forest required under current conditions.

5.1.2 Kinshasa
Kinshasa has a population of about 8 million people. Data on the
amount of charcoal used by Kinshasa’s residents is very poor, but
one estimate suggests it is around 120 kilograms per person per year.
Using traditional earth kilns to make this much charcoal would require
about 1.2 tonnes of wood – equivalent to up to 30 eucalyptus trees on
a plantation (on a three year rotation). This would mean that meeting
charcoal demand for the entire city consumes about 9.5 million tonnes
of wood every year (assuming traditional earth kilns are used).
The forest-savannah landscape of south-east DRC is a major source of
charcoal for Kinshasa. It has a mosaic of different types of vegetation,
from savannah to semi-dry woodland, to patches of rainforest. For
this scenario we assume a rate of forest growth in this region of 5.3
tonnes per hectare.88 On the basis of this figure, growing 9.5 million
tonnes of wood for charcoal every year for Kinshasa from this region
could therefore require about 1.7 million hectares of forest.
Reaching every household in Kinshasa with improved charcoal stoves
would require 1.25 million stoves. KCJs can reduce fuel consumption
by about 33 per cent. Equipping every household in Kinshasa with
KCJs could therefore reduce the amount of wood used for charcoal
every year by over 3 million tonnes. This represents the annual growth
of half a million hectares of forest, and gross emissions of 5.8MtCO2.
Kinshasa’s current annual charcoal demand could be met by
establishing acacia plantations over about 600,000 hectares. If the
dissemination of improved charcoal stoves throughout Kinshasa were
100 per cent, the plantation area required would shrink to 410,000
hectares. This is about a quarter of the area of tropical forest that
would be required to produce the same quantity of charcoal.

viii Calculations of emissions savings in this scenario are obviously crude, and do not take into account the many uncertainties noted earlier in this chapter (see Box 2), which make such calculations difficult –
for example, that a proportion of woodfuels (especially fuelwood) is harvested from outside forests, and that a proportion may grow back. These figures are only meant to be indicative.
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5.1.3 Costs and pricing
In this scenario we have not analysed the range of financial costs.
Costs are highly variable and influenced by a number of factors,
including the business model used, country of operation, and the
specifications of the stove model. Donors could help disseminate
improved cooking stoves by giving a manufacturing business a loan
to mechanise production, or subsidise the distribution of free stoves
to refugee camps, for example. Each business model implies a
different set of costs for labour (programme staff, factory workers),
capital investment in machinery, tools or other materials, and
other programme costs.
One indicative figure for the cost of establishing and managing
woodfuel plantations comes from a timber plantations project in
Uganda, the Sawlog Production Grant Scheme. This project reports
that the cost per hectare of establishing a timber plantation (first
two years of rotation) is about $700.90 Costs may be very different
in other countries, depending on land prices, labour costs, and the
availability of quality seeds, fertilisers and other materials. Startup and management costs may also be different for woodfuel
plantations: lower perhaps because maintenance requirements are
not as high for woodfuels as for high quality timber.
5.2 Donor support is valuable at all scales
Equipping every single household with improved cooking stoves
and sourcing all woodfuels from sustainable, managed sources
such as plantations should be two priority goals for donors in
the woodfuels sector. Scaling up these interventions may face a
number of environmental, social and economic challenges, but
donors should not be put off by the enormity of this task:
incremental progress toward increasing the ‘sustainability’ of
woodfuels supply chains could still have a substantial impact
on reducing levels of consumption and the pressure on forests.

Table 3 and Table 4 show the potential impact that scaling up
improved stoves and plantations could have on reducing woodfuels
consumption, expressed in terms of the forest area required to
produce the required amount of wood per year. The tables also show
that the plantation area required to meet a proportion of demand
shrinks as the use of improved cooking stoves increases.
5.3 Interventions must be combined to be properly effective
A variety of interventions are possible but their effectiveness will
depend on how efficiently they are used in combination. Offsets
could work very effectively with EIAs, for example, but, equally,
if implemented wrongly, could undermine them and create even
greater damage. Focusing on urbanisation might bring some benefits
in the long run but also significant short-term damage. The obvious
opportunities for donors and funders, therefore, are not numerous
but they do exist and are credible options.
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Eighty per cent of wood removed from tropical Africa’s forests is
used as woodfuel. Human population growth across sub-Saharan
Africa and increasing use of charcoal in cities and towns are
intensifying the impacts.

production and distribution operations are small, some are serving
hundreds of thousands of households, and there is no doubt that
market penetration could be dramatically scaled up, both in rural
areas and cities.

Woodfuel consumption is high for a number of reasons. Most modern
energy technologies, such as electricity, LPG and biogas, remain
unaffordable for the majority of Africans; many are simply unavailable,
especially in rural areas. Traditional cooking stoves and charcoal
production methods are highly inefficient, and improved designs
that reduce the amount of wood required have not achieved
significant market penetration in most countries in the region.

The core of the opportunity is that the products are affordable: many
stoves sell for as little as $2, although keeping prices at this level may
require some degree of subsidy. Identifying talented and committed
entrepreneurs, building distribution channels and providing finance
through a mix of philanthropic grants, microfinance and other
instruments are likely to be the biggest challenges.

In an ideal world it would be possible to move directly from this state
of play to a low carbon energy economy, powering homes and industry
from large-scale solar, wind, wave and hydro sources right across the
continent. But this vision of a truly sustainable energy future for Africa
seems beyond reach, at least for the next few decades. In the short
and medium term, sustainably sourced wood and biomass-based
energy is one of the best available intermediate technologies.
For all of these reasons, reducing woodfuel consumption should be
a top priority within strategies that seek to protect and restore Africa’s
tropical forests. Some donors and funders are already active in this
area, but more finance and engagement is needed to achieve greater
scale and impact. There are three approaches that provide donors
and funders with huge opportunities.
6.1 Efficient cooking stoves
Low-cost stove designs that can halve the amount of fuel required
to cook a meal are being promoted by NGOs, development agencies
and small businesses in some countries. While most current stove

6.2 Establishing woodfuel plantations
Plantations can be enormously productive on a per hectare basis,
especially if fast growing species are used. The outputs can serve a
range of purposes, including fuelwood, charcoal, pulpwood for paper
and other materials, poles and other timber products. Wood waste
can be converted to briquettes and pellets. In some cases, woodfuel
plantations can be adapted to incorporate food crops between planted
trees (agroforestry). This would reduce the amount wood energy
produced per hectare, but could help meet growing energy and food
needs at the same time.
Donors and funders should focus on meeting urban demand for
charcoal. The large-scale plantation model has been successfully
demonstrated, but only in a few cases. Donors with strong business
expertise and the stamina to contemplate multi-year involvement
could make a very significant difference, perhaps by targeting the
transformation of woodfuel consumption in a major city.
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6.3 Going to scale
As our scenario shows above, stoves and plantations are complementary.
Kinshasa’s 8 million inhabitants could reduce wood harvest for charcoal
by over 3 million tonnes a year by switching to more efficient charcoal
stoves. Our preliminary calculations estimate that this wood could be
sustainably sourced from over 410,000 hectares of acacia plantations
sited around the city, a far better alternative than obtaining the same
amount of wood from the annual growth produced by natural forests. For
comparison, we calculate that around 1.7 million hectares of the forests
around Kinshasa would need to be sustainably harvested each year to
meet charcoal demand.
6.4 Promoting alternatives to woodfuels
While many millions of people across tropical Africa are likely to
remain reliant on woodfuels for the foreseeable future, alternative
energy sources are available in some places and contexts. They need
to be price competitive, convenient, safe, and available for consumers
to voluntarily switch from woodfuels. Donors and funders could help
by supporting businesses and NGOs to scale up their production and
distribution of alternatives, or by funding marketing or public education
campaigns to raise consumer awareness about the products.
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Diamond mine, North East Sierra Leone
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Chapter summary
Mining and oil are highly profitable and widespread across tropical
Africa, and for this reason they present a considerable challenge to
forest conservation. Revenues from the extractive industries dominate
export earnings for a number of African countries. Sub-Saharan Africa
holds a large proportion of the world’s mineral reserves, including
85 per cent of platinum, 60 per cent of cobalt, and 75 per cent of
diamonds, and is home to 7 per cent of known oil reserves. A lot
of mineral and fossil fuel resources are located in forest areas.
Mining and oil drilling can result in large areas of forest being cleared,
but the ‘forest footprint’ of the mining and drilling can extend far
beyond the site of extraction. New roads can, as with logging roads,
expose forests to new drivers of deforestation and degradation,
while the discovery of alluvial (meaning on the surface) deposits
of gemstones, gold and coltan for artisanal and small-scale mining
(ASM) can attract thousands of people to previously untouched
forests to begin clearing trees, digging, and establishing settlements.
The high value of minerals and fossil fuels makes it very difficult to
stop extraction taking place when forests are threatened, and it will
only become more difficult in the future as global economic growth
drives demand. The research for this chapter concluded that
philanthropy should focus on projects to reduce the impact of
mining and oil drilling, rather than attempt to stop them completely.

The chapter identifies two key priorities:
n

 ostering a concept of ‘reduced forest carbon impact’ mining.
F
The mining industry appears to be responding very slowly to REDD
and protecting forest carbon, and donors and funders could help to
develop and promote mining practices that inflict less damage to
forests, such as roadless extraction and reforesting depleted sites.

n

Improving extractive industries regulation. Improving regulations,
for example, obliging companies to conduct environmental impact
assessments (EIAs), which take into account the likely impact on
forest carbon.

Protecting and restoring forest carbon in tropical Africa
Chapter 7: Mining and energy extraction and forests in tropical Africa

1. Introduction

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

243

The mining and energy extraction industries in Africa have, and will
continue to have, a significant direct and indirect negative impact on
Africa’s tropical forests. Yet such are the revenues created by these
activities that devising viable economic alternatives is highly unlikely.
The best result obtainable for forests is damage limitation rather
than cessation of extraction. This is a quite different context than the
forestry sector, where much lower revenues indicate an opportunity
for forest conservation to successfully compete, especially in the area
of dormant (inactive) forest concessions. The challenge that donors
and funders face in the extractive sector is to find ways of providing
support for damage limitation initiatives that work with governments,
international institutions and companies to achieve the lowest
possible impact to Africa’s tropical forests from extraction.

This mineral wealth is not only spread geographically, moreover, but also
across many different minerals themselves. Africa exports gold, diamonds
and platinum for luxury demand but also tin, aluminium, manganese
and tantalum for building aeroplanes, batteries and cars. The extractive
industries in Africa therefore generate very significant revenues not only
for many different countries but also for many different international
players. This is not a simple, localised game with one or two interested
parties, but a hugely disparate group of industries, backed by vast
multinational companies and international institutions.

This is not to understate the threat. The relatively small role that
the extractive sector appears to play in total African greenhouse gas
emissions should not blind us to the actual and potential scale of
the impact. Global demand for Africa’s natural resources is steadily
rising, and the carbon losses and forest ecosystem damage resulting
from small and large-scale mining projects, though difficult to quantify
accurately, are very significant. As foreign investors develop largescale extraction projects, extensive areas of African tropical forest are
degraded each year. In addition, the consequent need for massive
infrastructure development – for example, roads, railways and
pipelines – leads to further immediate and long-term deforestation.

Adding to the complexity of the industries’ interaction with tropical
Africa’s forests is the disparity of the business models involved, from
Large-Scale Mining (LSM) to Artisanal and Small-Scale Mining (ASM),
and fossil fuels extraction. As one might expect, given the presence
of multinationals and the revenues involved, many LSM projects are
huge, formal, industrialised processes supported by government
concessions and international capital. ASM operations, though
usually operating at a subsistence level, present different but no
less significant challenges to forest carbon, particularly as they are
much harder to regulate or oversee. In addition, these operations are
proliferating as a function of the economic slowdown and increasing
human population pressures. Africa also has a considerable level of
fossil fuels extraction, which has a significant impact on forest carbon
both directly, through exploration activities, and indirectly, through
increased infrastructure construction.

To understand clearly the threat of the extractive industries it is critical
to understand the current state of the sector in Africa. In addition to
significant energy resources, Africa has a substantial proportion of
the world’s mining resources, which are spread across the entire
tropical region. The impact of the sector, therefore, is not localised
to one or two hotspots but is endemic across sub-Saharan Africa.

It is not surprising, therefore, that extractive industries have a
substantial negative impact on Africa’s tropical forests. It is not
merely that serious levels of deforestation are occurring in countries
such as DRC and Tanzania, where artisanal miners number in their
millions, but it is also important to note that land around abandoned
mines is slow to regenerate and that previously protected areas can
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come under threat in the face of the potential for high profits from
extraction activities. Indirect effects reach further still: newly created
oil wealth can lower transport costs with a subsequent increase in
logging and agriculture, and mines themselves can trigger additional
logging to generate power. The uniquely dispersed nature of Africa’s
mineral wealth is such that this type of damage can occur on a huge
scale, across a vast landmass.
Such is the growing demand for these resources that the pressure on
Africa’s mineral wealth is only likely to intensify in the future. Even
with the economic crisis of 2008, Chinese and Indian investors have
moved to maintain their interests in Africa’s minerals. The demand for
diamonds is increasing by 20 per cent annually in China alone;1 and
a boom in mineral prices prior to 2008 saw a sharp rise in the value
of copper, nickel, gold and iron ore. At the same time as prosperity
drives the demand for LSM, so declining economic conditions push
millions into small-scale mining with their numbers expected to
treble by 2015.2
The scale of the extractive industries in Africa, the wealth generated
and the increasing global demand ensures that most interventions
cannot be preventative but must be collaborative. When engaging
with large-scale mining, most interventions will be necessarily focused
on interactions with governments, international institutions, and
multinationals. Viable economic alternatives to mining are practically
impossible so the issue becomes how to minimise the impact, given
the reality of the situation, and how to engage with the industry
to prevent the worst excesses and permanent damage.
Donors and funders are therefore faced with one undeniable truth
and two clear challenges: the extractive industries have, and will
continue to have, a considerable negative impact on tropical Africa’s
forest carbon yet, currently, the idea of sustainable mining does not
fit with REDD priorities; the scale of the revenues generated by the
sector means there is no viable economic alternative. The threat of

the sector therefore must not be underestimated but any engagement
must recognise that the interventions will be characterised more as
curbing worst excesses rather than outright prevention.
A variety of interventions are therefore possible but their effectiveness
will vary from country to country and project to project and be highly
dependent on how much pressure can be brought to bear on the
parties involved. The possibilities include:
Fostering a concept of ‘reduced forest carbon impact’ mining.
The mining industry appears to be responding very slowly to REDD
and protecting forest carbon, despite the impact of the industry on
forests. ‘Sustainable mining’ as it currently exists looks primarily at
social issues and non-forest environmental issues such as water
pollution. Donors and funders could help to develop and promote
mining practices that inflict less damage to forests, such as
roadless extraction and reforesting depleted sites.
Improving extractive industries regulation. Philanthropy could also
help by funding organisations that are trying to improve regulation
in the sector – for example, obliging mining companies to reforest
an area of land to compensate for the forest cleared on their sites or
conduct environmental impact assessments (EIAs), which take into
account the likely impact on forest carbon. Pursuing these reforms
through existing regulatory initiatives such as the Extractive Industries
Transparency Initiative (EITI) might be an option.
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Tropical Africa possesses vast mineral and energy reserves, spread across
the entire region. These resources generate very significant revenues for
the governments involved but also often trigger the foreign investment
necessary to begin large infrastructure expansions.
Africa is home to a large proportion of the world’s mineral reserves:
30 per cent of bauxite, 60 per cent of manganese, 75 per cent of
phosphates, 85 per cent of platinum, 80 per cent of chrome, 60
per cent of cobalt, 30 per cent of titanium, 75 per cent of diamonds
and nearly 40 per cent of gold. Additionally, sub-Saharan Africa is an
increasingly important player in the world energy market. It produces
7 per cent of global oil production and known reserves are of a similar
magnitude.3 Despite the huge reserves already discovered, mining
multinationals still spend some 16 per cent of total global expenditure
on mineral exploration on Africa, with Nigeria, Mozambique and
Madagascar all expected to hold further extractive potential.4, 5
Africa’s natural riches are not only geographically diverse but also offer
a wide range of different resources. Mining in Africa is traditionally
associated with precious metals or stones – gold, diamonds, platinum
– and while these are significant, the continent actually produces a
very wide range of metals for a very wide range of industries.
Table 1 shows that while Cameroon, for example, does produce gold
for luxury goods, it also produces iron for steelmaking, tin for pewter
and titanium for pipes. The DRC produces diamonds for jewellery
but also cobalt for jet engines, and copper for musical instruments.
In addition, the DRC is a major supplier of coltan (tantalum), which is
used in the production of, amongst other things, mobile phones and
laptop computers. This diversity of products challenges the assumption
that mining in Africa is driven by the demand for luxury goods. The scale
of the extractive sector in Africa is much larger and more complex than
might superficially seem to be the case, and is driven by the demands
not just of the global rich but also of the entire world economy.
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Mineral

Commodity use

Country deposit

Gold

Ornamental, electronics, dentistry, decorative plating of jewellery,
watchcases, pens and pencils, spectacle frames and bathroom
fittings, decoration of china and glass

Equatorial Guinea, Gabon, Republic of Congo,
DRC, CAR, Cameroon

Diamonds

Jewellery, industrial fittings, machinery

Gabon, Republic of Congo, DRC, CAR, Cameroon

Iron

Steelmaking, alloy

Gabon, Republic of Congo, DRC, Cameroon
Gabon, Republic of Congo, DRC

Uranium

Nuclear fuel, nuclear weapons, X-ray targets, photographic toner

CHAPTER

Lead

Batteries, cable sheathing, lead crystal, solder and radiation protection, Gabon, Republic of Congo, DRC
anti-knock compound in petrol, plumbing, ammunition

CHAPTER

Tin

Tinplates, alloys, solder, pewter, chemicals, panel lighting,
frost-free windshields

Republic of Congo, DRC, Cameroon

CHAPTER

Aluminium

Aircraft parts, automotive parts, railroad cars, seagoing vessels,
packaging, building construction, electrical applications,
pharmaceutical uses, water treatment

Republic of Congo, DRC, Cameroon

Manganese

Steelmaking, batteries, colourants and pigments, agriculture,
water treatment, oxidising agents, odour control, catalysts, sealants,
metal coating, circuit boards

Gabon, DRC

Copper

Building construction, aircraft parts, automotive parts, industrial
applications and machinery, furniture, coins, crafts, clothing,
jewellery, musical instruments

Republic of Congo, DRC

Titanium

Lightweight alloys, aircraft components, automotive components,
paints, watches, chemical processing equipment, marine equipment

Republic of Congo, Cameroon

Cobalt

Super-alloy in jet and gas turbine engines, magnets, stainless steel,
batteries, cemented carbides and diamond tools, pigments

DRC, Cameroon

Niobium

Alloys, stainless steel, corrosion-resistant alloys, gas turbines, rocket
engines, plating, coins, catalysts, burglar-proof vaults, batteries

Gabon
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Source: WWF. Assessment of the mining sector and infrastructure development in the Congo Basin region.1

Protecting and restoring forest carbon in tropical Africa
Chapter 7: Mining and energy extraction and forests in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

247

Revenues from the extractive industries dominate export earnings for a
number of African countries: 76 per cent for Gabon, 98 per cent for
Nigeria, and 61 per cent for Cameroon. Proportions in other countries
in the region are similar.6 These numbers do not even truly reflect the
scale of the resources in Africa because many countries (Botswana
is a notable exception) have allowed foreign investors to reap most
of the profits.
Although currently significant in financial terms, extraction in tropical
Africa is in many ways still at an early stage and scaling up is inevitable.
Tanzania, for example, is hoping to quadruple the size of its mining
sector by 2025.5 But because tropical African economies are small
in relative global terms, many countries can only obtain foreign
investment by promising huge mining concessions. The DRC, for
example, has recently accepted $9 billion in investments from
China in return for metal rights worth almost $50 billion.7, 8
While large extraction projects generate huge revenues and investment
for governments, small-scale or artisanal mining can be much more
lucrative for Africans than agriculture or logging. In the east of the DRC,
for example, an artisanal coltan miner can produce a kilogramme of ore
a day worth around 80 dollars (in 2000 prices), which is the equivalent
of the annual income of most people in the region.2 The economic
significance of the extractive industries, therefore, cannot be ignored
on any level.
2.1 Three types of mining and energy extraction in tropical Africa
Although the mining and energy industries are spread across tropical
Africa, the nature and impact of their presence varies considerably
from region to region. The analysis below identifies three extraction
categories: large-scale mining (LSM); artisanal and small-scale
mining (ASM); and fossil fuels extraction (oil, coal and gas).

2.1.1 Large-scale mining (LSM)
Large-scale mining is characterised by the
involvement of at least one industrial company,
using heavy machinery in the extraction process,
and generally operating within a mining
Courtesy of Global Witness
concession. LSM is therefore usually a formal
industry, which makes contributions to state
revenues and complies with legal requirements,
although cases of fraud and even criminal activities from LSM
companies are not uncommon. LSM investments in tropical Africa
are also almost always foreign investments (except in Southern
Africa), sometimes via partnerships with national companies.
Within the LSM sector in Africa, there are three groups of players:
multinational corporations (eg, Rio Tinto); numerous ‘juniors’ (generally
high-risk smaller companies); and new investors (mainly China, India
and Brazil). In terms of the larger players, the sector is dominated by
Australian, North American (particularly Canadian) and Asian firms,
although Brazilian and Southern African companies are also important.
Surprisingly, there are very few European companies operating in
the region: some notable exceptions are Eramet and Areva (France)
in Gabon and Central African Republic (for Areva only), DMC Iron
(Austria) in Republic of Congo and Forrest (Belgium) in DRC. Although
many large players are involved in LSM in Africa, numerically they
do not dominate. In the DRC, the last census recorded only 10
companies that were listed in international stock exchange markets
out of a total of 325 LSM companies operating in the region. In other
words, 97 per cent of the companies operating in the LSM were not
publicly listed.9

Protecting and restoring forest carbon in tropical Africa
Chapter 7: Mining and energy extraction and forests in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

248

In addition to the involvement of multinationals, most LSM in Africa
also involves the World Bank Group. Its role was initially focused on
supporting exploration and production (from the 1960s to the early
1980s) but it has since evolved to advising on sector policy reforms
and privatisations (1980s) and, more recently, to capacity building
and private sector development (1990s). In the last 25 years,
although lending for oil and gas activities was reduced, it was
actually increased for mining, which the World Bank regards as a
critical driver in the economic development of sub-Saharan Africa.
Within the World Bank Group, there are two key institutions: the
International Finance Corporation (IFC), which provides loans, equity
and technical assistance to stimulate private sector investment in
developing countries, and the Multilateral Investment Guarantee
Agency (MIGA), which provides guarantees against losses caused by
non-commercial risks to investors in developing countries. The World
Bank therefore is a critical player in the LSM sector, acting as a
go-between for governments and multinationals and mitigating
the political risk that often deters most foreign investors.
But as the World Bank and multinationals are beginning to dominate
the LSM sector, so national governments are having to take a reduced
role. According to one report, governments are no longer the biggest
operators but do retain 10–20 per cent stakes in mining projects.9
The decreasing role of Gécamines, the public company that used to
dominate the mining sector in the DRC, is characteristic of this trend.
Founded by Mobutu in 1966, Gécamines at one time was solely
responsible for some 85 per cent of DRC’s export revenues from
minerals. Poor management and corruption, however, led it to the
brink of bankruptcy and it now largely operates in partnership with
private parties (95 per cent of the DRC’s copper production, for
example, is now under joint venture management).10
The physical size of concessions and typical LSM projects are
considerable. In the DRC, for example, diamond concessions

are often larger than 0.5 million hectares and can reach 1.6 million
hectares in size. Unsurprisingly, projects at this scale have a
corresponding need for infrastructure. In Cameroon, for example, a new
490 kilometre-long railway is being constructed to transport iron ore
from the forests in the south of the country. In total, some $3.3 billion
will be spent on infrastructure to support this project – a level of
investment almost unheard of outside the extractive sector. A strikingly
similar project is developing on the other side of the border, in
Northeast Gabon, at Belinga. Here, more than $3 billion (from Chinese
groups) will be invested in iron ore extraction and the building of a 560
kilometre-long railway, a deep-water harbour and a hydroelectric dam.
In the DRC, BHP Billiton is developing a proposal for a $3 billion
aluminium smelter that would source electricity from the $5 billion
Inga 3 hydroelectric project, a total investment that is only marginally
less than the country’s entire 2007 GDP of $9 billion.11, 12
The LSM sector in Africa, therefore, is characterised by international
companies, supported by the World Bank, mining very large
concessions, supplemented by infrastructure expansion projects.
The scale of these projects, moreover, brings in considerable
investment that constitutes very significant proportions of foreign
investment in Africa.
2.1.2 Artisanal and small-scale mining (ASM)
Unlike LSM, which is characterised by large, formal concessions,
industrial machinery and the presence of international companies,
ASM is by nature a labour-intensive activity that exploits marginal
or small deposits of minerals. Yet although ASM is small in terms
of individual scale, it actually employs far more people across
sub-Saharan Africa than LSM. It also accounts for the majority of
production of some minerals, particularly gemstones: some 70 per
cent of diamond production in the DRC and Ghana is estimated
to come from ASM, while in Central African Republic this is
estimated at about 100 per cent.13

Protecting and restoring forest carbon in tropical Africa
Chapter 7: Mining and energy extraction and forests in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

249

ASM involves two types of mining: artisanal and small-scale. The
distinction is that artisanal mining may involve only individuals or
families and is purely manual, while small-scale mining is more
extensive and usually more mechanised. Fundamentally, ASM is a
subsistence livelihood strategy. Unlike LSM, where huge revenues are
generated, ASM attracts the poor and the desperate. In Malawi, for
example, subsistence farmers mine gemstones in the dry season when
there is less agricultural work.2 As might be expected, therefore, given
the conditions and the expertise involved, ASM is associated with low
standards of safety and health, low rates of material recovery and
significant impact on the environment.2
ASM involves millions of people spread across the entire sub-Saharan
African region. Currently, it is estimated that around 5 million people
work in ASM in this area with the largest numbers in the DRC,
Tanzania and Zimbabwe (see Table 2). In the DRC alone, estimates
range between 0.5m and 2 million people.14 Even countries with
minimal mineral resources have significant ASM sectors: Ethiopia,
for example, which is not a major mineral producer, is estimated
to have over 400,000 people working in ASM, as is Eritrea.
More worryingly, it is forecast that these numbers will rise considerably
as economic conditions worsen and opportunities for employment in
other sectors decline. In Zimbabwe alone, the numbers of people in
ASM are expected to treble by 2012 and by 2015 it is estimated
that over 15 million people will be working in ASM in Africa.2
2.1.3 Fossil fuels extraction
In contrast to the metal resources in Africa, the continent’s oil and gas
riches are not as globally significant or as geographically diverse. There
are far fewer oil and gas producing countries in sub-Saharan Africa
and, in total, Africa has 10 per cent of the world’s known oil reserves.15
However, it is still important to understand the impact and scale of
the energy sector in Africa and why foreign investors are particularly
keen on securing access to Africa’s energy reserves.

Most of Africa’s energy reserves are located on
the western coast of Africa encompassing Nigeria,
Cameroon, Gabon, Equatorial Guinea, the
Republic of Congo and Angola. Sudan is now a
major exporter of oil too. Yet although the energy
industry is much less widespread than the mining
sector, its economic influence is no less important.
Energy exports account for 98 per cent of Nigeria’s
total exports, 92 per cent of Angola’s, 80 per cent
of Gabon’s, and 74 per cent for Sudan.6

Diamond mine, Democratic Republic
of Congo
Courtesy of Global Witness

Table 2: Estimates of the number of people working
in the ASM sector in selected African countries
Country

Total number of workers

Burkina Faso

100,000–200,000

Ghana

200,000

Malawi

40,000

Mali

200,000

Mozambique

60,000

South Africa

10,000

Tanzania

550,000

Zambia

30,000

Zimbabwe

350,000

Source: Hentschel, Artisanal and Small-Scale Mining: Challenges and Opportunities, 2003.13
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One key driver is that African oil is increasingly seen as critical for the
US market. The US currently sources 15 per cent of its oil imports
from sub-Saharan Africa, but this figure is estimated to rise to 25 per
cent by 2015. And, although Africa contains probably only 10 per
cent of the world’s known reserves, it is increasingly important from
another perspective: since 2000, Africa’s west coast has accounted
for about one third of the world’s new oil discoveries.16-18 Therefore,
although the energy industry is less important on the global scale, and
limited to a smaller number of sub-Saharan African countries, it still
dominates these countries economically and is seen as a key supplier
of the US market (the largest in the world) in the short and long term.
African oil is attractive to the US (and the world) for a number of
reasons. First, the quality of the oil is high. In industry parlance,
African oil is ‘light’ and ‘sweet’, meaning it is cheaper to refine than
Middle Eastern crude. As environmental regulations become stricter
in the US and Europe, so the quality of Africa’s oil becomes more
appealing. Second, transport costs are much lower as Africa’s oil
is simply loaded on tankers at the point of production. Apart from
Chad and Sudan’s oil (and Nigeria’s gas), there is no need to build
pipelines and go through potentially unstable countries (contrary to
the Caspian crude oil, for instance). Third, there are no state monopolies
(unlike in the Middle East) and most ventures are production sharing
agreements (PSAs), which allow foreign investors to reap large profit
margins. Fourth, few African countries are members of OPEC, which
allows companies to have greater flexibility over production limits. And,
fifth, most new discoveries are offshore (a feature of African oil) and so
Africa is seen as a key area for new discoveries.19
Foreign investors are therefore flocking to access Africa’s oil and gas
and so the nature of the energy industry in Africa is similar to that of
large-scale mining: multinationals, often with support from the World
Bank or the IMF, operate in joint ventures on vast concessions which
produce revenues critical to the government. As Table 3 demonstrates,

many of the largest names in the energy industry are present in Africa,
attracted by the quality of the oil and the (relative) ease of operation.
Much of Africa’s oil and gas production is offshore, however there are
major exceptions to this rule. In Nigeria, for example, much of the
oil is under the Niger Delta and massive deforestation has already
occurred to access the reserves. And the recent discovery of large
untapped oil reserves in Uganda under the exceptionally biodiverse
forests of the Albertine Rift has attracted the attention of investors
and governments from all around the world. In another parallel to
large-scale mining, the revenues from oil and gas and the projects
themselves often lead to huge infrastructure expansion, which can
have a critical impact on deforestation levels in Africa.
Table 3: Leading oil and gas companies active in Africa
Company name

Countries: gas/oil exploration

BP

Algeria, Angola, Egypt

Chevron

Angola, Nigeria

Exxon Mobil	Angola, Cameroon, Chad,
Equatorial Guinea, Nigeria
Shell

Ghana, Nigeria, Cameroon, Gabon

High Resolution Technology DRC, Namibia
& Petroleum
ROC Oil Company Ltd	Mauritania, Equatorial Guinea,
Angola, Madagascar
Chariot Oil and Gas

Namibia

Total (previously ELF)

Gabon, Nigeria

Angola LNG

Angola
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This section expands on the extent and nature of the relationship
between the extractive industries and tropical Africa. First, it discusses
the different direct and indirect impacts of the mining and energy
industries. Some of these are positive but most are clearly negative.
It then outlines briefly the expected future trends in the industry
and how this might affect the sub-Saharan African countries.
3.1 Impacts
As with the timber industry, the impact of the extractive industries on
Africa’s tropical forests can be divided into direct impacts and indirect
impacts. On the one hand, mining and drilling often takes place in
forested areas, and the clearing entailed in exploring and digging for
minerals and fossil fuels can wreak havoc on forests in the direct
vicinity. On the other hand, mining, both at the large-scale and
artisanal or small-scale, and energy extraction can involve substantial
infrastructure development or large settlements, which increase
agricultural conversion, logging for timber and woodfuels, and hunting.
These indirect impacts mean that the ‘forest carbon footprint’ of a single
mining or drilling project may extend far beyond the project site. At
the same time, some commentators argue that not all indirect impacts
are necessarily negative (relative to alternative development routes):
prosperity engendered by extraction, particularly for oil, can lead to
urbanisation and a lowering of reliance on agriculture and forestry,
which in turn can lessen pressure on forests. We attempt to
summarise some of the evidence for these points below.
3.1.1 Site specific damage alone is highly significant
There is an abundance of examples of the on-site damage that extractive
activities cause. In Sierra Leone, it is estimated that mining practices
have completely destroyed between 80,000 and 120,000 hectares of
natural forest – equivalent to up to 5 per cent of Sierra Leone’s total forest
area according to the FAO – with minimal efforts at restoration.20-22

These images of the development of the
Catoca diamond mine in north-east Angola,
near the border with the Democratic
Republic of Congo, illustrate how large
mining operations can cover thousands
of hectares. Catoca is one of the largest
diamond minds in the world.
Courtesy of UNEP, Africa: Atlas of Our Changing
Environment. 2008, UNEP: Nairobi, Kenya.
Available from: http://www.unep.org/dewa/africa/
AfricaAtlas/.
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Ghana perhaps offers the best single example of the scale of the
damage that mining companies have inflicted on Africa’s forests. Over
60 per cent of the Wassa West District, in the west of the country,
is under concession to large-scale open pit gold mining, the greatest
concentration of mining in a single area in Africa. One study notes
‘large sections of Wassa West’s tropical rainforest have been degraded
by or lost to this gold mining boom since the 1980s.’20 In 2002, the
total area under mining concessions was estimated at 5.8 million
hectares, or 25 per cent of Ghana’s total land area.23
Another perspective on impacts is through estimates that use the total
number of artisanal miners as a baseline. In countries such as the
DRC, Tanzania and Zimbabwe, where artisanal miners number more
than 0.5 million in each (up to 2 million in the DRC),14 the impact of
the sector on forest carbon cannot be negligible. If we assumed that,
on average, each of the 6 million people involved in ASM in Africa
dig 0.1 hectares per year, this means that 600,000 hectares of land
would be disturbed or damaged to some extent, each year. Data on
the distribution of artisanal mining is not good enough to determine how
much of this would be in forested areas, so it is difficult to translate this
into a figure for deforestation. Nevertheless, the sheer scale of ASM
activity across tropical Africa must be driving significant deforestation
and degradation. When the impacts of LSM projects and concessions
are added, the total direct loss of forest cover must be considerable.
3.1.2 Mineral deposits are often located in densely forested areas
Many of the mineral deposits in Africa are located in densely forested
areas, often under an actual or nominal protected area designation.
A WWF report notes that ‘more than one-quarter of the world’s active
mines and exploration sites overlap with or are situated within a
10-kilometer radius of a strictly protected area. Nearly one-third
of all active mines and exploration sites are located within areas
of intact ecosystems of high-conservation value.’1

A good example is in Niger, where phosphorus and
iron mining in the W National Park – a haven for
80 per cent of the country’s biodiversity – threaten
the ecological integrity of the area.20 In Nigeria, oil
production and exploration are degrading mangrove
forests, and in Tanzania, gold mining in a protected
forest area has increased the population of one
village from a few hundred to about 40,000,
underlining labour demographics as a significant
factor in mining impacts on forests.24

Artisanal mining for kaolin near Dar
es Salaam, Tanzania. Kaolin is a white
clay used in the manufacture of many
products including paper and ceramics.
Courtesy of Thomas Sembrés

In the DRC, mining for coltan has wreaked damage on forests with
high carbon intensities and high biodiversity.25 It might be argued that
coltan mining is the exception rather than the rule for the DRC, as
mining activity is largely concentrated in the south-east and eastern
parts of the country, notably in Katanga and Kivu Provinces, which lie
outside the forest and river systems that are the highest carbon and
biodiversity conservation priorities.1 However, this could be purely
temporal. The priority areas are rich in minerals, and if they are not
adequately protected then an expansion of mining into these forest
zones is likely to occur over the coming decades.1
In some cases, mining can lead to a reclassification of protected areas.
The Mount Nimba Strict Nature Reserve (Guinea and Ivory Coast) is
an example. A World Heritage Site (WHS), this dense forest has high
levels of species endemism, and is also a significant source of iron
ore. One study reports that despite protests from environmental
groups, a consortium of mining companies persuaded UNESCO
to redraw the boundaries of the WHS to allow mining and other
extraction activities.26, 27
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Studies have demonstrated the spatial correlation between 180 oil
and gas concessions and biodiversity hotspots (measured by density
of mammals, birds and amphibians) in the Western Amazon.28
This comparison of maps is striking and, although similar studies for
Africa are not readily available, the examples reviewed here suggest
that in tropical Africa too, mining sites tend to coincide with areas
of high carbon and biodiversity forests.
3.1.3 Mining sites have significantly slower natural forest regeneration
Studies have demonstrated the highly negative long-term impacts
of small-scale gold mining on forest cover in Suriname. ‘Forest
recovery following mining is slow and qualitatively inferior compared
to regeneration following other land uses...large parts of mined areas
remain as bare ground, grass, and standing water.’ These impacts
are generic to this type of mining activity, so the same effects can be
extrapolated where they occur in tropical Africa.29 Worryingly, in South
Africa alone, mining wastes cover more than 200,000 hectares.20
3.1.4 Extractive industries can drive infrastructure expansion
The extractive industries in Africa develop their own infrastructures
(eg, railways from iron ore deposits in Gabon and Cameroon to the
sea; the Chad-Cameroon pipeline). The impacts on forests are well
documented. Infrastructure expansion not only directly results in
high levels of deforestation and degradation but also creates access
to previously remote areas, which can lead to increases in other
activities that have deforestation impacts, such as agriculture and
forestry. A WWF report notes ‘Infrastructure development can be done in
a number of ways, and although assessments of one particular project
may indicate a limited impact, such projects should be viewed within
the broader context of regional infrastructure development because
the cumulative effects of such development are likely significant.’1
Large-scale mining is the most significant driver of infrastructure
development in tropical Africa, with corporations (in partnership with

the World Bank and other multilateral institutions)
providing investments in railways, road systems,
deep-water seaports, hydroelectric dams and
power generation plants. In very large LSM
projects, the cost of infrastructure is sometimes
larger than for the on-site mining operations.
One example is the proposed BHP Billiton project Diamond mine, North East
in Muanda, DRC, which involves synchronising Sierra Leone.
Courtesy of Global Witness
plans for a $3 billion aluminium smelter with
the Inga 3 hydroelectric project. A 2008 article
reported that BHP Billiton agreed to loan the DRC government
$10 million to further develop the Inga project,12 and a more recent
article reports that the DRC has opted to accept BHP’s proposal to
build a 2,500 megawatt hydropower plant in the country to support
its smelter.11
Transport infrastructures probably have the most negative impact on
forests. They are also the most common and are associated with
virtually all LSM projects. Mining roads often open up previously
inaccessible areas or reduce the transport costs of hitherto remote
zones. They also increase forest vulnerability to fire through spatial
fragmentation, as has happened in Ivory Coast.30 Some research
suggests that road construction and improvement is the most
significant infrastructure driver of deforestation.31 The impacts are
physical (road building through forest areas) and economic (reductions
in transport costs open up remote areas to a range of activities).
3.1.5 Mining can place additional demands on surrounding forests
A good example of the demands that mining activities impose on
forested land is the history of large-scale copper mining in Zambia.
This began in Zambia’s Copperbelt Province during the 1930s, attracting
workers and turning this biologically rich savannah woodland into a
heavily populated area. The mining industry was heavily dependent on
woodfuels until hydroelectricity was made available in the 1960s.
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In the last decade before electricity came online, almost 130,000
hectares of woodland had been cleared to provide energy. The growing
population attracted by the mining industry continued to rely on wood
for fuel. When the industry collapsed in the 1990s, it left large
numbers of workers unemployed, many of whom turned to smallscale agriculture and charcoal production to make a living, putting
additional pressure on the surrounding woodlands.20
ASM can have a negative impact on surrounding forests. As noted
above, artisanal mining for coltan or diamonds can be lucrative
compared to other opportunities to earn cash, such as farming cash
crops, logging, or making charcoal. Discoveries of artisanal mineral
deposits can attract thousands of workers to settle in previously
intact areas of forest, who may then clear land for agriculture, hunt
for bushmeat in the forest, and fell trees for timber and woodfuels.
The forest footprint of an artisanal mine may therefore extend
well beyond the vicinity of the mining activity.
3.1.6 Extractive industries may draw economic activity away
from forests
Although the overall impact of the extractive industries on Africa’s land
carbon is highly damaging and widespread, some research argues
that the oil and gas sector can produce positive impacts on forests.
Large-scale oil and gas extraction produce revenues that increase per
capita incomes for populations as a whole, and provide significant
direct and indirect employment opportunities. There is evidence that
oil production can help slow deforestation caused by agriculture and
timber extraction: an oil boom may increase the value of a country’s
currency, which renders timber and agricultural exports uncompetitive
on global markets, and reduces investment in cash crops and timber
concessions. These factors combine to encourage a trend toward
urbanisation, and this in turn lowers reliance on employment in
forest-damaging agriculture and forestry, leading to reductions in
timber and food exports.32-36

Gabon is often cited as a tropical African country where these positive
impacts from an oil boom can be seen. There are two weaknesses in
the argument. From an overall climate perspective, oil booms mark a
continuing failure to shift away from fossil fuel emissions toward low
carbon energy. In this sense, a shift from deforestation to oil and gas is
merely a large-scale manifestation of leakage: the displacement of one
emissions source by another. The second weakness is that oil booms
are of short duration when viewed on any long-term time frame.
Once Gabon’s oil has been extracted, the country may turn again
to agriculture and forestry for employment and export revenues.
However, it might be the case that at the end of Gabon’s oil boom, the
next phase of development could be dominated by metal extraction.
One report notes this potential sequence in another African country:
‘the exploitation of minerals in Cameroon, although found partially in
forested areas, could potentially replace the wealth from oil and delay
pressures to expand agriculture or logging further into forested areas.
Higher oil prices seem to coincide with lower rates of deforestation.
If true, the same scenario could also occur with mineral development,
provided that mining does not open up extensive forested areas and
is conducted under the best environmental and social safeguards.’1
There are familiar echoes here of the arguments over selective logging:
the search for the ‘least bad’ deforestation and degradation strategies,
where the goal is damage limitation rather than a reversal of trends. In
the case of the extractive industries (unlike logging), it is difficult to see
how forest conservation can successfully compete with revenues that
are derived either from oil and gas or from metals extraction. At the
same time, relativistic logic which packages partial forest destruction as
a positive can introduce dangerous distortions into the REDD debate.
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3.1.7 Urbanisation and extractive industries
Fossil fuel extraction and LSM attract workers away from agriculture and
forestry (although not from ASM, which is associated with subsistence
strategies) and contribute to urbanisation directly through the provision
of employment (both in transport hubs and at the extraction point) and
indirectly by contributing to the national budget, which is deployed
with bias toward developing the urban economy in Africa.
Extractive industries thus drive urbanisation. Some studies suggest
that urbanisation is a good thing for forest conservation, but the impact
on forests is ultimately ambiguous. On the one hand, migration from
rural to urban areas is assumed to relieve the pressure on forests
because migrants are often young adults (those most responsible for
forest clearing and new family formation). Cities are assumed to make
economies more efficient, thus reducing the rate of natural resource
use relative to economic product. If early urbanisation tends to be
detrimental to forests, by being dependent on resource extraction,
advanced urbanisation is expected to be beneficial, as organisation and
services improve. Studies estimate that the tipping point arrives when
more than 26 per cent of the labour force is involved in services.37, 38
However, there are other effects of urbanisation that can have
detrimental impacts on forests. Urban expansion uses timber, which
may be logged from national forests. If urbanisation is associated with
rising incomes, it will likely be accompanied by increased consumption
of meat, which may be met by hunting bushmeat or increasing livestock
production, which could encroach on forests. If it is associated with
the creation of ‘mega slums’ (the dominant pattern of urbanisation
in tropical African countries), it will be accompanied by growing
charcoal consumption, which will have a devastating impact on
forests around major towns and cities (see the Woodfuels chapter).
Lower rural population densities could also open the door for largescale agriculture.39

3.2 Coal, oil and gas as alternatives to woodfuels?
Some see fossil fuels as a preferable alternative to woodfuels that
could help protect Africa’s tropical forests. In Niger, the president of
the National Association of Wood Users commented ‘recourse to coal
as a source of domestic energy is a healthy initiative, in the sense that
it will allow us to save our forests from altogether disappearing.’40 In
Nigeria as well as Niger, coal is seen as a much-needed alternative
to fuelwood and an important weapon against deforestation.41
In other countries, oil and gas are believed to be useful tools in
decreasing the reliance on fuelwood and charcoal. In Malawi, recent
rising oil prices have increased the country’s reliance on fuelwood
(to over 90 per cent of energy use), putting additional pressure on
forests.20 In Ghana, Benin and Togo, it is hoped that the West African
(Chad-Cameroon) Gas Pipeline will reduce the pressure on forests
by encouraging households to shift from fuelwood to gas for their
domestic consumption.42
Substituting fossil fuels for woodfuels could reduce total levels of
consumption, and relieve some pressure on forests, but faces a number
of practical problems. First, most fossil fuels produced in tropical African
countries are exported to overseas markets, rather than consumed
domestically. Second, most fossil fuels are not affordable or available to
most people in tropical Africa, especially in rural areas. Promoting fossil
fuels is probably not as effective at reducing deforestation and forest
degradation as increasing the efficiency of woodfuel cooking stoves,
diverting woodfuel production away from natural forests toward
plantations, or introducing cheaper alternatives like briquettes (see the
Woodfuels chapter). Furthermore, in the context of climate change, the
long-term goal for Africa, like the rest of the world, should be renewable,
low-carbon energy – promoting coal-fired electricity on a massive
scale would have serious consequences for climate change.

Protecting and restoring forest carbon in tropical Africa
Chapter 7: Mining and energy extraction and forests in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

3.3 Is LSM more sustainable than ASM?
Is one form of mining inherently more sustainable (from a carbon
perspective) than another? This is a controversial issue. Some argue that
only LSM can comply with best practices, but others claim that ASM is
inherently more sustainable since it avoids using heavy machinery
and does not trigger massive infrastructural development projects.
The argument for large-scale mining is that ‘the environmental costs
of ASM are in general higher than those of other types of mining. This
means that ASM is dirtier per unit of output than medium-sized or
large and modern mining operations. Another problem of ASM is the
great individual number of polluters, normally concentrated in a specific
area, which causes significant local impacts. It is very difficult to control
or monitor environmental violations or enforce regulations because of
the lack of resources and the inaccessible nature of most operations.’13
ASM seems more destructive than LSM, therefore, on-site and per unit of
output. However, if one takes into account off-site and indirect impacts

(through infrastructure development and urbanisation notably), it is
virtually impossible to provide a definitive answer to the initial question.
In any case, the debate is less relevant than might be imagined
because both models are rarely true alternatives to each other.
Geological features generally dictate which of ASM or LSM is best
suited (small deposits of gemstones are typically exploited by ASM
while oil fields or large deposits are developed by large corporations).
3.4 Can REDD compete with mining developments?
The extractive industries generate huge resources for many tropical
African countries. Yet, while such revenues are critical to the
development plans of many countries, these mining and energy
projects can have significant direct and indirect negative impacts on
forests. The unpalatable truth, however, is that such is the scale of the
revenues generated by these projects that even the most profitable
REDD scheme cannot compete on economic terms. Mining sites
generate revenues that, at a minimum, generate or imply prices
of over $100,000 per hectare (see Table 4).
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Table 4: Price per tonne of CO2 required to avoid deforestation in selected mines

Necessary price of t/CO2 given following
level of dense tropical rainforest ($)
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Name
Country/Metal
Size (ha)
Cost
			 (NPV=0,
			 $ million)

20%

40%

60%

80%

100%

Tenke Fungurume43

DRC/Copper-Cobalt

143,700

1,890 13,152

75

37

25

19

15

Kolwezi

DRC/Copper-Cobalt

6,200

553 89,194

505

253

168

126

101

Dikuluwe and Mashamba46, 47

DRC/Copper-Cobalt

15,235

250 213,325

1,209

604

403

302

242

Akyem48, 49

Ghana/Gold

1,216

700 575,658

3,262

1,631

1,087

815

652

Dutwa

Tanzania/Nickel

75,000

450

6,000

34

17

11

8

7

Lumwana52

Zambia/Copper

135,500

862

6,367

36

18

12

9

7

44, 45

50, 51
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The Akyem gold mine in Ghana, for example, affects around 1,216
hectares of land. The cost for constructing the mine and bringing
revenues on line is estimated to be $700 million. This implies
an average cost of $575,658 per hectare. Not all of this land is
dense forest and not all the dense forest present would qualify for
deforestation credits (in other words, not all of it would necessarily be
deforested by the project). But even if we conservatively assume that
the project will generate a zero NPV (in other words, that the revenues
generated over the lifetime of the mine will only be equivalent to the
original $700 million invested), and generously assume that the entire
site is pristine rainforest with high levels of carbon content,i and that
100 per cent of the land therefore generates carbon credits, the price
per tonne of CO2 would still need to be around $242 to break even
with the gold mine. Currently, forest carbon credits on the voluntary
market are priced around $3; in other words, prices would need to
rise by approximately 8000 per cent to break even.
The story is much the same even with less valuable metals in less
developed countries. The Kolwezi mine, a copper-cobalt mine in the
DRC, spans 6,200 hectares and will cost approximately $553 million
(around $89,000 per hectare). Again, assuming a zero NPV for the
mine, and implausibly generous assumptions for the revenue potential
of any REDD project, the price per tonne of CO2 would need to reach
over $100 to break even (over a 3000 per cent increase).
The minimum break-even carbon price in Table 4 using this approach
is $7, for the Dutwa and Lumwana projects, in Tanzania and Zambia
respectively. At first, this looks quite promising (in terms of REDD
competitiveness) but this figure needs to be put in perspective.
First, it is still almost double the current prices for voluntary credits.
Second, it relies on the entire project area in both projects being dense
i We assume the carbon content of intact tropical rainforest is 240 tonnes per hectare – see the
ProForest annex. This is a generous estimate, as any forests on the mining sites used in the examples
in Table 4 are more likely to be degraded semi-dry woodland, which stores much less carbon per
hectare than dense rainforest.

pristine forest with high levels of carbon. This type of forest is rare in
both countries. When a more plausible 20 per cent of forested land
is assumed, the break-even price becomes a more challenging $35
(over a 1000 per cent increase).
Another perspective is to compare these figures with estimates for the
NPV of a large-scale REDD project (see the Forestry chapter). In an
article on the competitiveness of REDD, Rhett Butler of Mongabay.com
estimated that the NPV of a REDD project spanning 830,000 hectares
in Cameroon was $64 million.53 This implies a break-even cost per
hectare of $77. In Table 4, the lowest price for any mining site is
approximately $6,000 per hectare. In other words, a REDD project
would need to be 77 times more profitable than the Economist
estimates to compete with the cheapest mining project. The numbers
are clearly unambiguous: REDD monies simply cannot compete with
the extractive industries. There may be rare cases where paying for
‘avoided extraction’ will be possible, if sufficient political will exists,
such as in the case of Ecuador (see below).54 However, in most cases
there are other better and more realistic uses of donor funds available,
as we explore below.
3.5 Future trends
In recent years, the extractive industries have dominated foreign direct
investment (FDI) to Africa. In 2006, FDI flows to Africa totalled $36
billion – a new high – ‘in large part related to investments in extractive
industries.’6 This increase was spurred on by rising commodity prices,
and focused on a relatively small number of African countries, with 10
countries accounting for $32 billion of FDI. In West Africa, Nigeria was
the main destination, accounting for 80 per cent of the investment,
‘dominated by FDI in its oil industry, mainly from China.’6 In Ghana,
inflows tripled to $435 million, largely as a result of investment by
two US mining firms: Newmont Gold Company and Alcoa. In Central
Africa, investments went to Equatorial Guinea, Chad, Republic of
Congo and Cameroon reflecting ‘greater spending by TNCs on oil
and mining exploration.’6
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In Cameroon, for example, investments by Total and Pecten Cameroon
were the major cause of the surge. In East Africa, foreign investments
rose after a sharp decline ‘as a result of new oil exploration activities
in non-traditional producer countries.’6 Tanzania had the highest
inflows in the region ($377 million), ‘most of it due to investment for
expansion in the mining industry’, while FDI in Uganda rose by 19 per
cent, ‘as a result of investments from Australia in the oil industry.’6

to 10 per cent by 2025.5 But in Uganda, the government (through
the Uganda Investment Authority) appears to be pursuing a policy of
incentivising the extraction sector, through 100 per cent deductibility
of exploration expenditure, a variable rate income tax for mining and
zero rate duty on mining equipment.56 For many countries trying to
begin ambitious development programmes, investment from the
extractive industries is a necessary first step.

But the onset of the global downturn in 2008 has seen the extractive
industries, and particularly the mining sector, hit hard. Base metals
were particularly affected: nickel prices fell to $8.07 per pound in
September 2008 after reaching a high of $16.89 in 2007. Some
mining stocks lost 80 per cent – or more – of their value and so the
entire industry has begun to slow down its investments and exploration
activities. Africa is regarded as relatively high risk in the global context,
and thus investments have been disproportionately affected. In 2009,
the African Development Bank noted that ‘mining companies are
cutting both production and exploration of new mines. Due to the
decline in global demand, copper production in the Democratic
Republic of Congo (DRC) declined from 34,215 tons in June 2008 to
23,562 tons in October 2008. A similar trend is observed for cobalt
and diamonds. As a result, 40 companies in the DRC extractive
sector closed at the end of 2008 and over 300,000 jobs were lost.’55

3.5.1 China
The rapid scale up of Chinese investment in natural resources in
recent years is a global phenomenon, but is particularly marked in
Africa. In 2009, Chinalco launched a $20 billion approach for a stake
in Rio Tinto, one of the largest global mining companies. Bids totalling
AUD$4 billion have been lodged for major Australian companies and
billions have been invested in markets such as Kazakhstan and
Mongolia. China is being particularly active in buying risky assets that
Western companies are reluctant to approach. China’s NFC Africa will
now run the Zambian Luanshya Copper Mine, which had been closed
due to the financial crisis. The DRC has announced plans to accept
$9 billion in investments from China, to be channelled into mining
and infrastructure – despite the opposition of the IMF. In return,
China will receive metal assets valued at around $50 billion.

A return of global growth will likely see a rebound in the price of
metals, and subsequent resumption of many operations and new
exploration and site development. In overall terms, many African
countries place the extractive industries at the centre of their economic
strategy, and this seems set to continue. In some cases, this involves
reforms that increase government revenues. In Tanzania, for example,
the government had plans to introduce a mining bill in 2009, which
would give the government a 10 per cent stake in all Tanzanian gold
mines, remove tax breaks and incentives for mining companies and
increase royalty payments. The country hopes to increase the
contribution of the extractive sector to GDP from 2.5 per cent

The economic crisis has intensified the investment trend, as China is
in some cases the only willing investor, and African governments are
facing severe budgetary deficits. This trend can be expected to continue
in the short to mid term. Until 2015, global demand for metals is likely
to remain flat apart from in China, where rising demand, for example,
will soon account for some 44 per cent of global steel consumption.5
Against this backdrop, and with Chinese companies still sitting on
large cash reserves, it is likely that more expansive moves will be
made through 2010. Given the vulnerability of African economies,
it would seem likely that many of their prime assets will be targeted.
This will mean more pressure on Africa’s tropical forests.
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The damage caused and the threat posed by the extractive industries
is abundantly clear. At a glance, however, the opportunities for donors
and funders to get involved in protecting forest carbon from mining
and energy extraction appear very limited. The problem is two-fold.
First, the scale and economic influence of the mining and energy
sectors is such that preventing, or even constraining, their activities
is practically very difficult.
Second, the concepts of REDD and forest carbon have not yet entered
the vocabulary of the extractive industries, or the NGOs, development
banks and regulatory bodies that work with them: industry initiatives
and NGO campaigns focus on issues such as corruption, poor working
conditions for miners, conflict resources (money from the sale of
diamonds has been used to fund bloody rebel conflicts in several
tropical African countries),57 and non-carbon environmental
issues such as water pollution and bushmeat hunting.
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Many of these interventions do provide frameworks for addressing
deforestation and degradation. This section outlines the potential
interventions in this area, and their strengths and weaknesses. Most
of these will be focused on LSM; not because its impact is greater
than ASM but because the latter is so atomised and unregulated that
credible interventions are scarce. Three broad categories of intervention
can be recognised: process-related (project approval and assessment
processes, and related rewards and penalties); engagement (working
with the industries to limit damage to Africa’s tropical forests, or
campaigning to influence corporate actions and behaviour), and
industry regulation.
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4.1 Process-related interventions
These interventions – Environmental Impact Assessments (EIA) and
a range of offset instruments – are focused on affecting the process
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by which mining projects are approved and assessed. EIAs are used prior
to mining projects to determine the trade-off between environmental
damage and economic reward while biodiversity offsets are designed
to compensate for damage caused by mining or energy projects. Both
are useful and can be powerful tools, but equally, neither is sufficient and
the existence of one can undermine the effectiveness of the other. Donors
and funders need to push for stricter standards for both interventions
to make both more effective as individual and combined interventions.
4.1.1 Environmental Impact Assessments, and the
Equator Principles
The Environmental Impact Assessment (EIA) is probably the
most widely used tool for improving environmental management
in the mining sector but its effectiveness is reduced by quality and
implementation issues.2 There are no firm technical standards for
gathering data and assessing the potential impacts while damaging
exploration projects often fall outside the purview of EIAs altogether.
If EIAs are to be part of a successful campaign to limit the impact
of the mining and energy industries, then their standards and remit
need urgently to be reviewed and tightened.
This is not straightforward. EIAs are complex processes that need skilled
professionals and clear international standards and measures. Yet, in
reality, as one observer notes: their implementation is often abysmal.2
The central issue is that there are no international standards for
gathering baseline hydrological data, assessing archaeological
remains, predicting acid drainage, measuring carbon impacts, or
identifying key flora and fauna. This allows EIAs to be performed
by poorly qualified individuals and consultancies, which undercut
reputable firms who understand that sound methodologies are not
cheap or quick. Regulators, moreover, are neither incentivised nor
sufficiently well informed to be able to reject substandard work.58
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Recently, the idea of EIAs has, in theory, been strengthened by
the Equator Principles,59 an initiative of major financial institutions
that have pledged not to provide loans to projects that do not comply
with the Principles’ environmental and social policies and processes.
The extent to which the Principles have had a significant impact on
large-scale infrastructure and other developments is hotly contested.
It does not appear to be difficult to identify large-scale development
projects funded by EP-supporting lenders that do not meet many of
the EP and IFC guidelines (a good example is the Baku-TbilisiCeyhan (BTC) oil pipeline).60
In addition to implementation issues, EIAs also suffer from shortcomings
in their remit. Often EIAs are only used to assess production activities
and not exploration projects – when the latter can be as damaging
as the former. A good example is Sinopec’s activities in Gabon when
prospecting for iron ore, which involved seismic arrays and explosions
causing significant damage to the surrounding areas.1 Yet other
exploration approaches, such as the use of 3-D imaging or helicopters,
can have much less impact and these issues need to be part of the
EIA process.
EIAs, therefore, are a widespread and accepted tool in managing
the damage caused by the mining and energy industries. Yet, to be
properly effective, there must be progress on improving and regulating
the standards used in the process, so regulatory bodies have the
appropriate information, and expanding the overall remit, so all
impacts of projects, from exploration to exploitation, are considered.
The example of the EP demonstrates that unless consistent and
clear standards are applied, then internal regulation by financial
institutions or regulatory bodies is highly unlikely.
4.1.2 Biodiversity offsets
Biodiversity offsets are essentially conservation projects designed
to compensate for damage caused by industrial development.

A number of example projects are included in
the IUCN/Shell Building Biodiversity Business
report.61 The goal of biodiversity offsets according
to the Business and Biodiversity Offsets Program
is to achieve ‘no net loss, or preferably a net
gain, of biodiversity on the ground with respect
to species composition, habitat structure and
Diamond mine, North East
ecosystem services, including livelihood aspects.’ Sierra Leone
Courtesy of Global Witness
This definition is consistent with the broader
understanding of ‘offset’ as a conservation activity that takes place
outside the geographic boundaries of a development site in order
to compensate for damage caused.62
The biodiversity offset approach could easily be adapted to include
forest carbon and forest ecosystem services within existing or new
instruments: where biodiversity offset projects involve reforestation
or assisted forest restoration (see the Conservation chapter for
definitions), they may have substantial benefits for forest carbon.
Although less widespread and recognised than EIAs, biodiversity
offsets seem to have potential as credible interventions, yet as
with EIAs, there are inherent challenges with implementation and
assessment standards. At the same time, the very presence of offsets
can undermine the EIA process, because the existence of an offset
component risks taking attention away from environmental standards
in other project aspects.
On the other hand, biodiversity offsets have gained considerable support,
from major donor agencies and companies as well as NGOs (partners
include Conservation International, Fauna & Flora International, Wildlife
Conservation Society, KfW, USAID and the IFC). This is not a guarantee
of rigour or commitment, but does demonstrate a welcome willingness
to engage in collaborative work. The partnership is currently testing the
concept with pilot projects and is developing a suite of handbooks to
assist in design, implementation and evaluation of biodiversity offsets.63
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Examples of biodiversity offsets in Africa include the controversial
Chad-Cameroon pipeline project. A more ambitious example is outside
of Africa, in Ecuador. Here, in addition to reforesting the areas that
were cleared to lay the pipeline, a consortium of companies agreed
to put nearly $17 million into an Ecuadorian environmental trust
fund, corresponding to about 1.2 per cent of the cost of the project
(estimated at $1.4 billion). Although this is very small in percentage
terms, given the overall scale of the project, it is still significantly
more than the Chad-Cameroon pipeline, where the cost of the offset
($3.5 million, including the Indigenous Peoples Plan) is only equal
to 0.1 per cent of the cost of the project ($3.5 billion).64
Biodiversity offsets are clearly becoming an option for highly visible
extraction projects in sensitive areas but there are significant problems
with how the ‘no net loss’ rule is implemented in practice. A good
example of this can be seen in Rio Tinto’s ilmenite mine in Madagascar,
where the biodiversity offset has been constructed against the baseline
(or assumption) that most of the island’s forest would have been
destroyed within 40 years anyway. To offset the damage the project
will cause (the loss of 17,000 hectares of forest in a unique littoral
ecosystem that contains several endemic species), Rio Tinto is
planting a range of fast growing trees to reduce dependence on the
natural forest for fuel and timber, the protection of approximately
1000 hectares of littoral forest remnants in three or four conservation
blocks; and the rehabilitation of wetland areas, and approximately
600 hectares of native forest. These offsets only meet the ‘no net
loss’ rule under the 40 year assumption.65
4.2 Engagement interventions
These interventions involve different forms of engagement with the
mining and energy industry or national governments, which may
help limit or minimise the damage caused to Africa’s forests. This
includes campaigning, exploring ‘leave it in the ground’ strategies,
supporting roadless extraction techniques, and targeting exhausted
mining sites for forest restoration. In the LSM sector, the presence of

multinationals with shareholders predominantly based in developed
nations perhaps offers the best opportunities for engaging with the
extractive sector and forcing more focus on protecting Africa’s forests.
4.2.1 Campaigning: Canadian companies as a target?
Canada has a substantial presence in Africa’s mining sector. Various
reports claim that 60 per cent of mining companies operating in Africa
are Canadian-owned or funded with Canadian capital. The vast majority
of Canadian companies are relatively small.66, 67 In the DRC, one
Canadian company, Banro, is reported to have acquired 47 mining
concessions covering about 1 million hectares.67 Other Canadian
companies operating in Africa include Kinross-Forrest, Barrick Gold,
Emaxon, Lundin, Mindev and Anvil Mining.
It might be that the large presence of Canadian companies in Africa
offers some opportunities for campaigning or lobbying for greater
emphasis on restoring Africa’s land carbon. Certainly donors and funders
need to recognise that high-level engagement with such companies and
campaigns, which pressurises them to focus on protecting Africa’s
forests, is a necessary element in any overall interaction with the
extractive industries. The revenues produced by these industries means
that the overall strategy must be one of curbing the worst excesses
and high-level engagement will clearly be part of this.
4.2.2 Avoided extraction
An ambitious approach is that some countries can be persuaded ‘to
leave the resources in the ground’ if compensated for the lost revenue.
This has gained wider attention since 2007 when Rafael Correa, the
President of Ecuador, announced that his country would leave its
major oil reserve untapped (located beneath the main forest national
park of the country) if it received financial compensation from the
international community.28 This type of strategy may be an option
where the political will is present, but as our calculations above
demonstrate (see Table 4), in most cases the compensation that
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would be needed to equal the revenues generated from extractive
industries projects would be impossibly high. That said, this option
might be worth exploring in the case of smaller deposits, and engaging
with governments to explore this issue might be a worthwhile option
for donors and funders.
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4.2.3 Roadless techniques
Another potential intervention is pressurising energy and mining
companies to employ roadless techniques. Given that infrastructure
expansion is one of the key drivers of deforestation, this would seem
to be an obvious tool in reducing the impact of the extractive industries
on Africa’s forests. Moreover, similar approaches have already been
used in other countries. Roadless oil extraction is a feature of the
new Petrobras project proposal in Ecuador, which seeks to obtain
government approval for drilling into a famous national park.28 This
demonstrates that (at least some) oil companies are ready to use
roadless techniques (it is still profitable). Equipment and people can
be transported by helicopter to the extraction site, and/or the future
pipeline can be roadless. Roadless techniques are already sometimes
the preferred option for exploration activities in Africa and this
intervention seems a highly practical issue with which to engage
companies operating in this area.
4.2.4 Sustainable mining closure
Most attention is paid to the immediate damage caused by ongoing
mining activities and the issue of closed mines is often ignored. Natural
regeneration of forests on closed mines is particularly slow: old mining
sites can have a lot of pollution, and they can take decades to recover
from the removal of top-soil, which contains the nutrients for vegetation
to grow. Greater regulation of the process of closing mines and the
responsibilities of companies in this area could produce significant
results. In South Africa alone, mining wastes occupy 200,000
hectares.20 Figures for all of Africa are not available but are likely
to be very significant.

Haller Park in Mombasa, Kenya, is one example
that rehabilitating land on mining sites is possible.
This wildlife park used to be a cement quarry.
A rehabilitation project was begun on the site
in the 1970s by Dr René Haller, a Swiss-born
environmental scientist. The first step was to
plant tree species that were resilient enough to
Courtesy of Global Witness
survive in the harsh conditions of the quarry floor.
Insects that fed on the leaf litter of the trees were
introduced and, over time, the top-soil recovered. Haller Park is now
reportedly home to over 30 species of animals and plants on the IUCN
Red List of Threatened Species.68 Forcing companies to agree to a
process of sustainable mining closures and fund ambitious timber
plantation programmes on abandoned sites could be a very significant
tool in mitigating the damage caused to Africa’s forestland carbon.
There is not much research or focus on this issue, and so this is an
area in which donors and funders could contribute by supporting
efforts to rectify this lack of attention.
4.3 Regulatory interventions
These interventions involve some form of regulatory approach to try
to improve the governance of these industries and encourage policies
that reduce the impact of the extractive industries. Given the dispersion
of the ASM industry and the scale of the LSM sector, the potential
interventions are not numerous. The Extractive Industries Transparency
Initiative (EITI)69 is not directly related to forest conservation and
restoration, but might play a role in improving the transparency
of the industry, while certifying the ASM industry is seen as a
key element in trying to bring a degree of control in a largely
unregulated part of the sector.
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4.3.1 Extractive Industries Transparency Initiative
Launched in 2002, EITI aims to improve the governance of natural
resources revenues in developing countries so that they contribute to
poverty alleviation and economic development; promotes a standard
for companies to publish what they pay, and for governments to reveal
what they receive. As of March 2010, Liberia is the only African
country that is compliant with EITI’s standards but 20 other African
countries (including all Congo Basin countries) are EITI candidates.ii
The EITI designated Liberia as compliant on 14 October 2009.69
Theoretically, the more transparent the extractive industries in Africa, the
more practical it will be to engage with companies and governments in
promoting approaches that minimise damage to Africa’s tropical forests.
Given the scale and riches involved, EITI might well be a key element
in the overall strategy to minimise the worst excesses of the extractive
industries’ impact in this context.
4.3.2 Eco-certification of ASM activities
Some NGOs favour the development of low-impact ASM. They argue
that, as in the forestry sector, artisanal and small-scale operations can
have a significantly lower environmental impact than LSM because
they avoid most of the damage caused by heavy machinery. Most
NGOs probably also see ASM as preferable to large-scale, foreignowned developments, which have failed to bring the expected
benefits to the rural poor in many cases. In doing so, these NGOs
seek best standards and aim to respond to a growing demand for
ethically produced minerals.
Although such campaigns tend to focus on social standards first
(for example, the German NGO Fair Trade e.V. has established
links with a women’s diamond cooperative in Lesotho and gems
producers in Madagascar and Tanzania), they can have a very
positive impact on forested areas.
ii The only other country that is currently compliant with the EITI standards is Azerbaijan.

The Association for Responsible Mining (ARM) actively emphasises
environmental issues in addition to wider socio-economic concerns
and one ARM member, the Green Gold Corporation, claims that an
estimated 7,900 hectares of rainforest have been protected by
these initiatives.2
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The extractive industries sector has caused and will continue to cause
significant damage to Africa’s tropical forests. Global demand for Africa’s
oil and gas and metals has dipped to some extent because of the global
economic slowdown, but in many cases this has provided opportunities
for Chinese and other Asian investors. Overall, the coming decades
are likely to see a steadily rising supply and demand curve. And,
because tropical Africa has such vast reserves of untapped mineral
wealth (much of it beneath forests), the rate and scale of extraction
could accelerate.
The environmental impact of all forms of extraction – large-scale mining
(LSM), artisanal and small-scale mining (ASM), and oil and gas is
huge. ASM workers number in their millions, land around abandoned
mines is painfully slow to regenerate, while the infrastructure needs
of the industries drive yet more deforestation as roads, ports and
railways are constructed.
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The damage caused by the extractive industries is clear but their scale
and economic significance means that no single intervention is likely
to be sufficient. Donors and funders can help by strengthening the
process by which mining activities are approved and regulated, thus
helping to avoid much of the deforestation caused by the extractive
industries. In addition, by pressurising the bodies involved (companies,
governments and international institutions), further deforestation can
be minimised by better governance, certification of ASM initiatives and
roadless techniques. In combination with appropriate offsets (which
should be repositioned as net gain rather than no net loss) and the
positive effects of increased urbanisation (that is in part driven by the
extraction industries), these interventions could help shift the sector
toward a more limited impact.

However, donor realism on the scale of what might be achieved is
sensible. This is not an area of the deforestation challenge in tropical
Africa where transformation is within reach. Instead, incremental
progress is likely to be the best that can be achieved.
5.1 ‘Reduced impact’ mining
It is striking that, as opposed to the forestry sector, there is no coherent
set of ‘reduced impact’ techniques tailored to mining activities.
‘Sustainable mining’, in so far as it currently exists, is a broader concept
that looks primarily at social issues and non-forest environmental issues
– water for example. It is possible that roadless extraction and other
similar techniques could be moulded into a coherent model for ‘reduced
impact mining’. This might help to establish the concept as a REDD
model. In the Forestry chapter, we argue that ‘reduced impact logging’ is
a very dangerous concept in the tropical African context, in large part
because full forest conservation and restoration is a genuinely viable
economic alternative to the dominant logging concession model.
By contrast, a ‘reduced impact mining’ model would appear to be
virtually the only achievable approach in the extractive industries
context. This is because the continuation and scaling up of extraction
across tropical Africa is unstoppable – the revenues and other benefits
are simply too great for any African government to forego. As a result,
‘reduced impact mining’ that seeks to limit damage rather than
transforming mineral concessions into forest conservation areas
is likely to be the best available option in many instances.
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5.2 Interventions must be combined to be properly effective
A variety of interventions are possible but their effectiveness will
depend on how efficiently they are used in combination. Offsets
could work very effectively with EIAs, for example, but, equally,
if implemented wrongly, could undermine them and create even
greater damage. Focusing on urbanisation might bring some benefits
in the long run but also significant short-term damage. The obvious
opportunities for donors and funders, therefore, are not numerous
but they do exist and are credible options.
The process by which extractive projects are approved, carried out
and ended can be strengthened considerably. EIAs must have clear
international standards and be conducted by reliable scientists.
Equally, offsets must not be allowed to undermine the strength or
finality of EIAs, nor be weakened by inappropriate baselines. Closed
mines could be subject to ambitious replanting programmes and
roadless techniques should be employed where possible. These are all
possible and credible outcomes that can be achieved by engaging with
the companies, governments and world bodies involved. Campaigning
might also be effective – particularly in Canada. Donors and funders
can help by supporting these interventions and facilitating high-level
engagement with the main players in these industries. Equally, reform
of the extractive industries must also be supported, as transparency in
these areas will facilitate other interventions. Donors and funders can
provide support and funding for those countries that participate in
the EITI and link their support of other programmes to the progress of
these campaigns.
It might seem that such is the scale and economic dominance of the
extractive industries, and the vast damage they cause, that the actions
of donors and funders in this area will inevitably be insufficient. This
is not true, however. A range of credible interventions is possible but
the entire spectrum of opportunities must be employed and used as
a group to achieve the greatest results.
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Chapter summary
The previous four chapters have looked at interventions employed
in response to various activities that are causes of deforestation
and degradation in tropical Africa – agricultural expansion, logging,
woodfuels removals, and mining and energy extraction. In all of
these areas, the aim of interventions is to make the use of forest
resources more sustainable. In some cases this is aligned with a goal
of achieving carbon neutrality, but in many the loss of some forest
carbon is implicit. In overall terms, ‘sustainable use’ in the tropical
African forests context is an exercise in damage limitation.
In this chapter, we look at the challenges from a different perspective:
interventions where the goal is to achieve a positive carbon gain
through conservation of existing forests or restoration of those that
are degraded (both activities often go hand in hand). Conservation
and restoration sometimes include elements of sustainable use (such
as community forest areas inside or alongside protected forests), but
these are pragmatic trade-offs rather than primary goals. This chapter
identifies three priorities for donors and funders in the area of forest
conservation and restoration.

n C
 ontinuing

support for key REDD participants. Organisations like
Coalition for Rainforest Nations (CfRN)1 and the Ecosystem Climate
Alliance2 are playing critical roles on definitional and design issues
within the REDD negotiations. Many are reliant on philanthropic
support to resource their teams.

n S
 upporting

conservation and restoration in existing protected
areas. A range of approaches to improving protection, such as
buffer zones and partnering with NGOs or businesses can help
improve the effectiveness of protected areas.

n F
 unding

new large-scale forest conservation and restoration
areas. There is an absolutely critical need for new forest
conservation and restoration projects in tropical Africa that
start now and do not wait for a global deal to be finalised.

n S
 upporting

capacity building in tropical African forest protection.
Funds for staff wages, equipment and training in forest protection
agencies and NGOs could help improve the conservation of
forest resources.
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Africa’s tropical forests store a huge amount of carbon, as shown in
Chapter 3. The challenges to protecting these forests, and the carbon
they hold, are many. Some protected areas are only nominal – ‘paper
parks’ that are afforded very little protection in practice. Governmental
departments with protected area responsibilities are chronically
under-resourced in most tropical African countries, leading to a lack
of staff, training, equipment and vehicles to carry out the essential
management, monitoring and enforcement functions. At the same
time, preventing the utilisation of forests can be challenging or simply
unviable, because of a multitude of pressures. As we have seen in
earlier chapters, mining, biofuels and food crops are economically very
attractive, and drive forest conversion. Africa’s tropical forests are also
particularly vulnerable in areas where large populations of people are
dependent on forests for daily subsistence needs, such as woodfuels,
slash and burn agriculture, and bushmeat.
But there are also abundant forest conservation and restoration
opportunities. While effectively protected areas only cover 38 million
hectares of forest (or under 8 per cent of total tropical forest area
in Africa), they can substantially reduce rates of deforestation and
degradation within their borders. There is also significant overlap
between forests that are high in biodiversity and forests that are
high in terms of carbon stocks. Recent research into rates of carbon
sequestration in old growth forests in the tropics gives further credence
to the merits of protecting intact primary forests as a climate change
mitigation strategy.
NGOs, governments, development agencies and businesses are
utilising interventions to improve the effectiveness of conservation
activities. Buffer zones are used around protected forests in populated
areas to meet the needs of local communities for energy, timber
and food, while providing new opportunities for generating income.

The government of the DRC has partnered with a private company,
instead of an NGO, to manage a protected area in a particularly hostile
environment in the north-east of the country.
The emergence of REDD also gives reasons for optimism, as this
could lead to a significant expansion of the forest area under effective
protection, driven by internationally agreed rules and regulations
that reward avoided deforestation and new carbon sequestration.
As our scenario in the Forestry chapter shows, REDD forest areas are
economically viable alternatives to logging. It may also be the case that
REDD can compete successfully with other utilisations, such as various
forms of agriculture. As we explore below, much depends on local
social, economic and environmental conditions.
1.1 Conservation successes and failures
Against this backdrop, how successful have conservation efforts been
to date? In one view, it seems little short of miraculous that so much
forest has survived the political and economic turmoil of the last forty
years. Poverty is still widespread across the region, per capita incomes
are lower than on other continents, and millions of Africans remain
reliant on forest resources and forested lands for food and livelihoods.
And although the deforestation rate accelerated in the early years
of this century, the aggregate rate over the last four decades is still
lower than for Asia or Latin America.
As we explored in earlier chapters, increasing prosperity (especially
the shift from subsistence agriculture to large-scale food and biofuel
production) can be as much a threat to forests as poverty, as has been
the case in parts of Asia and Latin America. But attributing forest survival
in tropical Africa purely to economic underdevelopment is too simplistic.
Some of the credit must go to those African leaders (the late Omar Bongo
of Gabon, for example) who have treated forest protection as a priority,
and to a range of conservationists and NGOs who have achieved some
remarkable successes, mostly within the protected area network.
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Many of the success stories have been built around the preservation of
endangered biodiversity – gorillas in the Virunga Mountains and Mount
Elgon National Park, and bonobos in the DRC, for example. Appeals
for donations to protect primates and the ‘big five’ (lions, leopards,
elephants, rhinos and buffalo) have proved a powerful fundraising
tactic for many conservation NGOs, both in the US and in Europe.
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This wildlife conservation activity has not been driven by forest carbon
goals. Although awareness of the importance of forest carbon sinks
goes back to the early years of the UNFCCC, the true significance of
forest carbon in the climate context only emerged into the mainstream
following the 2001 IPCC Third Report. But, as we explore throughout
this chapter, the protection of forest biodiversity and ecosystems has,
in general, been positive from the carbon viewpoint.
Another view gives a different perspective. To some extent this is a
familiar problem right across the climate challenge: the key numbers
seem relatively insignificant, and can easily lull us into a false sense
of security. A one degree increase in surface air temperature seems
modest – and so does an annual deforestation rate of 0.6 per cent.
The number masks a huge amount of forest destruction across the
region since 1945. Nigeria and Ghana have lost more than 90 per
cent of their forests. And as we highlighted in Chapter 2, almost all
tropical African countries have suffered some degree of irreversible
deforestation, especially Liberia, Uganda, Tanzania and Cameroon.
Forest degradation is very widespread (as on-the-ground observation
consistently confirms) but in the absence of systematic surveys, the
degradation effects are effectively treated as a zero.
Conservation efforts have been hampered by a range of factors, with the
unwillingness of governments and international institutions to provide
adequate conservation finance the most frequently cited. Some of
the other difficulties arise because of the multiple goals and values
relating to forests that we explored in earlier chapters, including the
tensions between development and environment agendas and different

perspectives on the relative importance of rights and livelihoods and
biodiversity objectives. But these issues are not the whole picture.
Some of the problems and deficiencies seem to have been a function
of a lack of commitment to collaborative approaches. This is particularly
striking amongst the larger governmental donor agencies and
conservation NGOs. Although some have had a strong record of
working in partnership with national and local NGOs for particular
projects, there is no overarching strategic forest conservation plan for
tropical Africa. Even at a forest ecosystem level there are significant
gaps. The Congo Basin Forest Partnership and the related Congo
Basin Forest Fund are welcome strategic initiatives, but where are
the analogous plans for West and East Africa? By contrast, efforts
to tackle malaria, HIV/Aids and poverty in many parts of Africa
seem to be driven by a stronger collaborative and strategic ethos.
1.2 Conservation, REDD, and tropical Africa: the danger and
the opportunity
REDD has, by any measure, been a remarkable achievement to date.
A dedicated group of experts and organisations have taken an idea to
the point where a working model is on the horizon – all in a mere five
years. But despite this progress, REDD is still a long way short of being
a workable plan for successful tropical forest conservation and restoration.
There are four key challenges, all of which donors and funders can
play critical roles in surmounting.
1.2.1 Defining allowable and disallowable activities
The key elements of REDD-plus (conservation, enhancement of forest
carbon stocks in developing countries, and sustainable management
of forests) have not been adequately defined. Which activities will
be allowable for REDD finance, and which will be disallowable?
The fate of many tropical African forests hangs on these definitions.
Conservation needs to be based on a ‘no logging’ philosophy,
while enhancement of forest carbon stocks must mean natural
regeneration (reversing degradation) rather than plantations.
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If sustainable management of forests is allowed to morph into SFM
(see the Forestry chapter) the whole purpose of REDD could be
negated, and a massive expansion of selective logging could follow.
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1.2.2 REDD design problems
Alongside these definitional issues, REDD is also still mired in design
difficulties relating to baselines, monitoring, reporting, verification,
additionality, leakage and permanence (see Chapter 2). These are
all classic risk management factors, and as in other areas, the aim
must be to strike the best possible balance between simplicity and
complexity. Of course it is essential that REDD is not a leaky bucket,
with deforestation displaced from one forest to another, and that lax
rules do not lead to a spate of false claims of avoided emissions and
carbon sequestration. But the danger is that REDD could be stillborn,
with forest conservation and restoration projects unable to operate
effectively because of onerous compliance requirements.
1.2.3 Chronic lack of forest protection capacity
Many African countries have woefully underfunded forest protection
agencies and civil society organisations. Without additional resources
they will be badly prepared for REDD management when REDD finance
materialises. The World Bank’s Forest Conservation Partnership Facility
(FCPF) and UN-REDD (UNEP, UNDP and FAO) are providing some
‘REDDiness’ funds and assistance in a number of African countries,
but this support is relatively modest and will, in many cases, not
reach the full range of organisations which have parts to play.
1.2.4 Inaction
The danger for Africa’s tropical forests is that conservation and
restoration projects continue to be mothballed while the world waits
for REDD challenges to be resolved. There is no guarantee that full
resolution of the outstanding difficulties will be achieved in 2010, or
indeed in the years immediately following. Meanwhile, deforestation
and degradation will continue across the region.

1.3 Four priorities
If all of these problems can be overcome, then tropical forest
conservation and restoration in Africa will have a bright future. We
see four ways in which donors and funders can help, none of which
require them to wait for full agreement on REDD to be reached.
n C
 ontinuing

support for key REDD participants. Organisations
like Coalition for Rainforest Nations (CfRN)1 and the Ecosystem
Climate Alliance2 are playing critical roles on definitional and
design issues within the REDD negotiations. Many are reliant
on philanthropic support to resource their teams.

n S
 upporting

conservation and restoration in existing protected areas.
As we explore below, many existing protected areas in tropical
Africa are severely under-resourced. As a result, many are suffering
carbon losses, through partial deforestation and degradation. In
the short term, they are unlikely to obtain significant additional
finance from governments, and may not qualify for REDD funding
in the longer term, because of the difficulty of proving additionality
in nominally ‘protected’ forests. Philanthropic support can act as
critical ‘bridging finance’ until more permanent funding mechanisms
can be devised.

n S
 upporting

capacity building in tropical African forest protection.
Donors and funders can make a big contribution by filling this
gap, especially on NGO capacity building.

n F
 under

support for new large-scale forest conservation and
restoration areas. There is an absolutely critical need for new
forest conservation and restoration projects in tropical Africa that go
operational now and do not wait for the REDD deal to be finalised.
These should potentially be able to draw on a combination of
philanthropic and voluntary market finance, and may also be able
to attract support from international institutions and governments.
The priority is clear: the millions of hectares of dormant and
already logged forestry concessions that can be found across the
region, which afford huge opportunity to conserve existing forests
and restore those that have become degraded.
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In this section, we give a brief overview of the state of forest carbon
conservation and restoration in tropical Africa, highlighting the different
roles of international institutions, donor agencies and philanthropic
funders, governments, businesses, and NGOs. Much of the background
to this section has already been covered in Chapters 2 and 3.
2.1 The conservation sector in tropical Africa
Forest carbon conservation and restoration in tropical Africa has in
many respects barely begun, and it is perhaps somewhat misleading
to frame the range of initiatives and projects that have emerged over
the last few years as a ‘sector’. There is no systematic data available
on the financial flows, but it seems likely that per annum spending
(specific to forest carbon in tropical Africa) is in tens rather than
hundreds of millions of dollars – very modest in the context of the
more than 500 million hectares of forest across the region. However,
if the framing is extended to include forest biodiversity conservation,
then the financial inflows (including revenues generated from
ecotourism)3-5 are likely to be several orders of magnitude
greater although, again, no comprehensive data is available.
A further difficulty in evaluating the state of the sector relates to the
allocation of funding for conservation or other forest-related purposes.
Many of the initiatives (such as the Congo Basin Forest Fund) have
wide objectives that include improving livelihoods and encouraging
business innovation in forested areas. The extent to which funds
will be directly applied to conservation activities is uncertain.
The key players are a mix of existing organisations (primarily from the
biodiversity conservation sector) that are developing new forest carbon
strategies and a range of new entrants drawn from international
institutions, businesses, donor agencies and NGOs. Much of the
background to the sector is covered in Chapters 1 and 2.

Box 1: Definitions – what is carbon conservation?
The term ‘conservation’ has traditionally been used to refer to
protecting wildlife and wild places. Global conservation NGOs
like WWF, Conservation International and Wildlife Conservation
Society were first established to stop the decline of tigers, elephants,
whales and other charismatic animals into extinction. Over time,
they expanded their scope to protecting the integrity of entire
ecosystems, such as forests, wetlands and oceans, and the
biodiversity of all life on earth.
The emergence of REDD brings a new meaning and a new impetus
to conservation: conserving the carbon stored in forests, wetlands,
woodlands, grasslands, and other land-based ecosystems. In this
chapter, we use conservation as a standalone term to describe
the full range of conservation and restoration activities that aim
to protect forest carbon. Forest carbon conservation is a longer
and more precise expression of one part of the meaning. Forest
restoration denotes activities that seek to increase the amount
of carbon stored in a forest, through the sequestration (drawing
down of carbon from the atmosphere through photosynthesis)
that occurs when trees and other biomass grow. There are
several terms that essentially mean the same thing as forest
restoration, including forest regeneration, forest rehabilitation,
recovering forests and forest enhancement. However, the
techniques used in restoration processes vary widely.
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2.1.1 Market-based conservation projects
In global terms, some projects with forest carbon components date
back to the 1990s, most notably The Nature Conservancy/Fundación
Amigos de la Naturaleza (FAN) project to protect 600,000 hectares
of Bolivian rainforest in the Noel Kempff Mercado National Park.6 But
because avoided deforestation and related forest conservation measures
were not included in the provisions of the Kyoto Protocol, and have not
yet been enshrined in a new climate treaty for the post-2012 period,
the market-based conservation sector in tropical Africa – and elsewhere
in the tropics – is still in an embryonic phase. Activity has been spurred
on by the advent of REDD in 2005, but proposals outnumber actual
projects by a considerable margin.
To date, only one forestry project has been registered with the CDM for
Africa: the Nile Basin Reforestation Project, implemented by the forestry
department of the government of Uganda. Another, the Humbo Ethiopia
Assisted Natural Regeneration Project, is awaiting registration.7 Globally,
less than 0.42 per cent of registered CDM projects have been in forestry:
10 projects out of 2,378.7 It should also be noted that most CDM
forestry projects are focused on the establishment of eucalyptus,
acacia and pine plantations, and thus fall outside the definition of
conservation. Conservation projects in Africa that are funded through
the voluntary market are more numerous, as registers operated by
the various carbon certifying bodies disclose.8-10
But as in any emerging market, conclusions on the true scale of
current and imminent action can easily present a distorted picture,
and it may be the case that the totality of current activity is significantly
underestimated. Consultations for this report indicate that a plethora
of projects with a tropical Africa focus are in various states of
development, many with conservation components. A glimpse of the
range of projects can be seen in the presentations made to the 2009
Katoomba meeting held in Accra, Ghana.i, 11
i All presentations from the Katoomba meeting are downloadable from
http://www.ecosystemmarketplace.com/pages/dynamic/article.page.php?page
id=7144&section=news_articles&eod=1.

These provide updates on
a diverse set of initiatives, including a review of the FCPF’s work on
REDD capacity building; biodiversity offsets and conservation banking
schemes in West Africa; the WCS Makira forest project in Madagascar;
sustainable charcoal projects in Ghana and Kenya; sustainable land
management in Ghana and Burkina Faso; agroforestry and other
carbon-related agricultural projects in a range of tropical African
countries; and efforts to rehabilitate coastal ecosystems (including
coastal forests) in West Africa.
2.1.2 NGOs and conservation
Outside of carbon markets, the main focus of many international NGOs
working on forest carbon conservation and restoration is on protected
areas (see below). All of the major organisations are active in tropical
Africa, including A Rocha, African Wildlife Foundation, BirdLife
International, Conservation International, Fauna and Flora International,
Global Canopy Programme/Forests Now, IUCN, The Nature Conservancy,
Wetlands International, Wildlife Conservation Society, the World
Resources Institute and WWF. Other international NGOs working in
Africa are tackling conservation challenges to some extent through
campaigning and policy lobbying activity, including Environmental
Investigations Agency, FERN, Friends of the Earth, Global Witness,
Greenpeace, and Rainforest Foundation UK.
There are also many Africa-based national, regional and local NGOs
who work either exclusively or partially on forest carbon conservation
and restoration. Many of these are BirdLife International partners,
including Ghana Wildlife Society, Nature Kenya, Society for the
Conservation of Nature in Liberia, Nigerian Conservation Foundation,
Wildlife Conservation Society of Tanzania and Nature Uganda.
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forest carbon challenge in tropical Africa. Here we focus on the
implementation challenges, and the forms of deforestation and
degradation that pose particular threats in the region.
3.1 Forest degradation
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3.1.1 Forest degradation is widespread in tropical Africa
Forest degradation (the thinning of a forest) occurs when partial
deforestation takes place: through woodfuel removals, selective
logging of some trees, loss of biomass from fires and drought, the
effects of shifting cultivation, and other modifications to forested
landscapes such as road building. There is broad consensus that
levels of forest degradation in the tropics are extensive, but how
extensive, and what are the quantities of carbon that are being
released because of degradation? There are no widely accepted and
quantified answers to these questions, as we explored in Chapter 1.
This knowledge gap has led to a fundamental defect in REDD
design. Although degradation is the ‘second D’ in REDD (reducing
emissions from deforestation and degradation), the lack of reliable
degradation data means that the UNFCCC has not so far developed
the frameworks and methodologies that would enable REDD projects
to be rewarded for reducing degradation.
The consequences for Africa’s tropical forests are worrying. Degradation
is widely acknowledged to be more extensive in Africa than other
tropical regions, in large part because of reliance on woodfuels,
but also because of other factors, such as the impact of shifting
cultivation. Measures to halt or reverse degradation could be very
effective strategies for REDD projects, but if they do not qualify
for carbon credits then in many cases they will be unaffordable.

The difficulties are exacerbated by disputes
between experts on the extent and severity of
the problem. Some of the disagreements are a
Courtesy of Thomas Sembrés
function of measurement challenges, because
recording degradation through remote sensing
is far more difficult than for deforestation. These problems are also
to some extent definitional (for example, agreeing the percentage
loss of tree and other biomass above which the term ‘degradation’
is legitimate). There is an extensive literature on these issues.12, 13
Other aspects of the debate are more fundamental, and relate to high
levels of uncertainty on where carbon resides within the atmosphere,
oceans and landmass. Forests have a dual role within the global carbon
cycle, both emitting and sequestering. Assessing the extent to which
anthropogenic (human-induced) activities are changing the net
terrestrial carbon balance has been a disputed topic within the
scientific community since the 1970s.14-18
Two papers in particular serve to show the sharp differences of view.
Achard et al have argued that rates of carbon loss from humid tropical
forests are lower than previously thought, and that their role as carbon
sinks has been overestimated.19 However, Fearnside and Laurance
rejected these findings, noting that the estimates exclude the loss of
carbon resulting from selective logging, forest fragmentation and other
forms of degradation: ‘The cumulative effect of these omissions and
other choices is a large underestimate of greenhouse gas emissions.
By excluding various components of land-use change and carbon
stocks in affected landscapes, Achard et al. have not “reduce[d] the
amount of uncertainty,” as they claimed, but have merely produced
a less complete estimate.’20
There is no escaping the conclusion that the failure to quantify forest
degradation is a shocking gap in the overall REDD response. What
might seem a merely technical matter is in fact mission-critical.
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3.2 Conservation and land use competition
When forested land is reserved for conservation, opportunities for
other land uses (such as food, timber or biofuel production) are lost.
The opportunity cost of conservation is therefore a major consideration
in the REDD context: for conservation to be viable, it must outcompete other options. Valuing carbon (and monetising the value
through forest carbon credits) is one approach; valuing the ecosystem
services provided by forests (such as freshwater, rainfall generation
and biodiversity) is another.
Can carbon and ecosystem services out-compete other activities in
tropical Africa? We saw in earlier chapters that opportunity costs vary
considerably. The revenues generated by many mining and energy
extraction activities are far in excess of even the highest valuation of
carbon. In the Mining and Energy Extraction chapter, we estimated
that the value per hectare of the Tenke Fungurume copper and cobalt
mine in the DRC was at least $13,152; even if 100 per cent of the
mining concession was covered in dense tropical rainforest (which
is highly unlikely, as the mine is located in the drier southern region
of Katanga), the price of carbon would need to be $15 per tonne of
CO2 in order for REDD to compete.
On the other hand, the opportunity cost of converting a logging
concession in Central Africa to a conservation area backed by REDD
funding may be economically feasible. Our preliminary calculations,
based on a comparison of government revenues that could be
received from industrial logging and a REDD project, suggest that
even with a conservatively low deforestation rate of 0.5 per cent,
REDD remains competitive with a carbon price as low as $3 per
tonne of CO2 (see the Forestry chapter).

3.2.1 Revenues are only one aspect of opportunity costs
Conservation faces particular challenges in areas where the demand
for resources on forestland is intense, either because population levels
are high or because there are lucrative business opportunities, in the
form of timber, cash crops, charcoal or minerals. The greater the level
of economic activity, the harder it is for conservation to compete.
An expansion in biofuel plantations in tropical African countries, for
example, could hugely increase the opportunity costs of establishing
new conservation areas. The challenges are also formidable for
agricultural practices that are assumed to produce low revenues,
such as shifting cultivation or subsistence agriculture (see Table 1).
Table 1: Selected land use returns in some forest nations
Country

Land use

Brazil

Soybeans

Cameroon

Indonesia

Land use returns ($/ha)

3,275

Beef cattle (medium/large-scale)

413

One-off timber harvest

251

Oil palm and rubber

2,360

Cocoa with marketed fruit

1,448

Annual food crop, short fallow

821

Annual food crop, long fallow

367

Large-scale palm oil

3,340

One-off timber harvest

1,099

Small-scale rubber

72

Rice fallow

28

Source: Grieg-Gran, M., The Cost of Avoiding Deforestation. Background
paper for the Eliasch Review: Climate Change: Financing Global Forests.
2008, IIED: London, UK.21
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While revenue generation, population intensity and the level of
economic activity are highly visible factors, there are a range of other
considerations which influence the viability of conservation as a land
use option. The most obvious is the need for food: in a region with
low per capita incomes and poor refrigeration, food processing and
distribution infrastructure, most food needs to be produced and
consumed locally. Food will always out-compete any other land
use, regardless of opportunity cost, assuming local communities
have control of their lands.
However, local communities do not always have control of their lands,
for reasons that are rooted in political, social and cultural conditions as
well as economic factors. Conservation must also grapple with these
imperatives, including land tenure and rights, and issues of governance
relating to the ability of those communities to manage their own
destinies without elite capture of resources and without the
imposition of undemocratic control.
There are significant hazards here, on both sides of the equation.
Conservation could be successful in carbon terms but deprive local
communities of livelihoods and access to lands where they have
customary rights of tenure. One public good would conflict with
another. Equally, securing land tenure for forest communities will
not guarantee carbon protection. Once tenure has been established,
communities would still retain the option of selling logging rights
or leasing a forest for biofuel or large-scale food production.
3.2.2 Balancing conservation with competing land uses
Since the 1990s, some international NGOs have been integrating
development goals into conservation projects as part of a growing
recognition that conservation cannot ignore economic and social
needs of forest communities. Some of the approaches adopted
include: employment of local people in protected areas as guards
and tourist guides; establishment of agroforestry farming systems
that generate revenue, store carbon and retain tree cover; improving

land tenure in villages adjacent to protected areas; and establishment
of community forests and fuelwood plantations. In addition, some
conservation projects have provided health and education services
to local communities.22
There is a vast literature on these Integrated Conservation and
Development Projects (ICDPs), with some outstanding successes
reported, while other projects have struggled to resolve tensions and
difficulties. Finding a balance between conservation and development
priorities is challenging. ‘Win-wins’ are possible, but projects can
also involve trade-offs between carbon and livelihoods; each land
use decision in favour of utilisation weakens the carbon gain. If
community forestry and agriculture are too dominant, the result could
be a project that is on the whole successful in addressing livelihood
and energy needs but of only marginal value in carbon terms.
3.3 Forest carbon and other environmental values
The great paradox of tropical forests is that they have a low valuation
(relative to other land uses) yet provide multiple environmental services.
Forest assets other than carbon include rainfall generation, freshwater
conservation, habitats for biodiversity, and ecological and evolutionary
species richness.
All of the values are essentially complementary, and it is often assumed
that the multiplicity of values is a benefit for conservation. If forests are
not prized for one value, then they may be protected for another. But if
multiplicity is so useful, why has so much tropical deforestation and
degradation occurred over the last few decades? The answer appears
to be that the linkages between the values are not fully understood.
Below, we give a brief summary of the relationships between forest
carbon and water, and forest carbon and biodiversity.
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The role of forests in evapo-transpiration
‘Trees return water to the atmosphere by the processes of
evaporation from wet surfaces and transpiration – when water
vapour escapes from leaves as CO2 gas enters through the pores
(stomates). Through this “evapo-transpiration” process rainforest
canopies moisturise the air like fine mist fountains. One square
meter of the ocean surface evaporates one litre of water. A tree
releases 8–10 times more moisture into the atmosphere than the
equivalent area of the ocean. Evapotranspiration is one of the
most important regional ecosystem processes, helping to generate
rain over vast distances... Although there is uncertainty in how
much water tropical forests recycle, climate models suggest that
deforestation may have significant impacts on global weather
patterns and climate.’25
Evidence of deforestation and reduced rainfall levels in the
Congo Basin
‘A large part of the rainfall in the Congo Basin comes from recycling
of moisture by the forest. 75–95 per cent of rainfall is recycled
within the Congo Basin. Evaporation from the region contributes
about 17 per cent of rainfall in West Africa. The impact of total
deforestation on rainfall in the Congo Basin is spread over the
entire year, with the dry season (June–July) mostly suffering from
deforestation with a decrease of precipitation around 30 per cent
during this period, versus a decrease of 10–20 per cent during the
wet season. Replacement of tropical rainforest vegetation with
savannah vegetation in the basin would result in decreased averaged
rainfall throughout the year: this ranges between 2 to 3 mm per
day during the northern hemispheric summer months, when the
region experiences the driest conditions (July to September), and

less than 1 mm per day during the wettest months (autumn and
spring). Over southern Africa deforestation results in substantial
rainfall reduction over Mozambique and rainfall increase over
Botswana, Zambia, the southern region of the Democratic
Republic of the Congo, and parts of South Africa. Deforestation
in timber concessions reduced rainfall in bordering undisturbed
national parks by 15 per cent. This rainfall reduction is large
enough to shift the vegetation of some parks across the transition
zone from forest to woodland or savannah with a consequent
crash in biodiversity.’26
The utility value of rainforests
‘Growing evidence suggests that deforestation has a significant
negative impact on the global hydrological cycle and the carbon
cycle. Although the latter is the focus of most international policy
concern, the former also provides a rationale for remedial action
to curb deforestation and promote the conservation of the world’s
tropical forests. The future security of the world’s forests rests
on accounting for the immense climatic and hydrological value
of tropical forests in global markets, rather than on simple
carbon arithmetic.’27
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3.3.1 Deforestation and the water cycle
The pioneering research and advocacy work of the Global Canopy
Programme (GCP) has contributed enormously in recent years to
our understanding of the damage that deforestation causes to the
global hydrological cycle (see Box 2).
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This is a field of study where much more research is needed. Some
recent findings indicate that deforestation can trigger vicious localised
climate effects that will intensify climate impacts. For example, a study
by Yadvinder Malhi has found that continuing deforestation in the
remnants of the Guinean forests along the West African coast is reducing
rainfall in the region. If deforestation continues, air temperatures in
Ghana could increase by 6oC by mid-century. Preventing logging and
the expansion of agriculture into West Africa’s remaining forests may
mean losing some economic growth, but failure to do so could result
in economic disaster.
Protection of forest water resources is already proving more powerful than
carbon as a trigger of governmental action in some African contexts.
The recent announcement by the Kenyan government on protection
of the Mau forest was triggered by fears of loss of water supply to
Nairobi.23 In Uganda, residents of Kampala have protested against
government plans to convert a part of the Mabira Forest to sugar
plantations – because of water supply fears.24
3.3.2 Conservation and biodiversity
There is strong evidence that biodiversity richness and abundance
contributes to forest resilience, for example through seed dispersal.28, 29
Some argue that without keystone species, the food chain breaks
down and eventually leads to carbon decay. Besides seed dispersal,
other examples include the role of beetles, ticks and other insects and
arthropods, which feed on animal remains, and in doing so act as
‘carbon enrichers’. Allied to this is the concept of ‘ecological integrity’,
which also has a relationship with carbon. For example, natural and

regenerating forests are better at protecting
and enhancing soil carbon and aboveground
biomass carbon than plantations.28
The loss of biodiversity may also damage forests
as vital carbon sinks. Poaching and hunting for
Courtesy of Thomas Sembrés
bushmeat is having a serious impact on wildlife
populations in many tropical rainforests – leading to the emergence
of ‘silent forests’. Apes, forest elephants, birds and other animals play
a vital role in the dispersal of seeds in rainforests, and some research
suggests that the loss of these animals could undermine the capacity
for forests to grow, recover from degradation and sequester carbon.29
The correlation between biodiversity richness and forest carbon intensity
is another reinforcing factor. The UNEP-WCMC Carbon and biodiversity
demonstration atlas map for Africa shows that geographically small
areas with high biodiversity store 6 per cent of the total carbon stock
in tropical Africa.30
3.4 Conservation collaborations and coalitions for Africa?
Given the importance of tropical Africa’s forests as stores of carbon,
the expectation of donors and funders might be that various
collaborations and coalitions are already working on continent-wide
protection and restoration strategy. While several carbon initiatives
have sprung into existence in recent years, most are focused on
agriculture. Examples include the Africa BioCarbon Initiative (ABI),31
which aims to bring non-forest land carbon into the UNFCCC
negotiations, and TerrAfrica,32 which seeks to foster agricultural
practices that do not lead to the degradation of arable land.
Both are backed by key institutions and NGOs.
The absence of similar initiatives on forest conservation and
restoration in tropical Africa is striking. Why is such an obvious
strategic requirement being overlooked? International institutions and
governments might argue that FCPF and UN-REDD have a strategic
purpose and that additional infrastructure is unnecessary.
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As we explored in Chapter 2, their work is unquestionably valuable,
and in several cases the resulting outline plans are the first ever
national assessments of forest conservation objectives and challenges
in a number of African countries. They could also point to the Congo
Basin Forest Fund and Congo Basin Forest Partnership as evidence
of cross-border cooperation. International NGOs might argue that they
collaborate both informally and via specific partnerships in a range of
protected areas. Responses along these lines would miss the point.
The work of FCPF and UN-REDD should be used as the building
blocks for a pan-African forest conservation and restoration strategy
that can be communicated powerfully and clearly, not buried in highly
technical reports. The Congo Basin is very important, but so are the
West and East African forest ecosystems.
The lack of a coherent overall vision for the forests of the region is
also striking in the business community. Project developers using
market-based approaches for forest carbon and ecosystem services
seem to operate without collective purpose. Looking forward, this
could lead to a dysfunctional marketplace, with too many competing
projects in some areas and little activity going on in places where
action is desperately needed. Many will argue that responsibility for
strategic planning and regulations that incentivise activity in priority
forest areas should lie with national governments and international
policy-makers, rather than private sector REDD developers. In this
view, private sector decision-making should be driven by balancing
risk with expected returns, and the extent to which local governance
and business conditions are conducive.
This is fine at a theoretical level, but ignores the reality of forest
conservation and restoration in tropical Africa. Adequate business
policy and regulation could be decades away in many countries
where deforestation and degradation are major threats and where
private sector involvement is badly needed. Developers could
respond creatively by exploring options for collaboration and

information sharing, perhaps through an African REDD roundtable
concept, along the lines of the roundtables for sustainable soybean
and palm oil.
Collaborations and cooperation are not panaceas, and there is always
a danger that they can act as a drag on action, by absorbing resources
that could be more usefully employed directly. The counter-argument
is that prioritisation is absolutely critical. Which forests are most urgently
in need of conservation and restoration? What are the major obstacles
and opportunities, and where are they? If these strategic imperatives
are not understood, it is difficult to see how comprehensive and
effective action can be implemented across the vast forested areas
of tropical Africa.
Cross-sectoral alliances and collaborations that embrace the three
pillars of society – the public and private sectors, and civil society
– are a standard feature in many efforts to combat global problems,
such as poverty, HIV/Aids, and human rights. As well as helping to
define strategic priorities, they have also helped to mobilise public
concern and political support. These are all imperatives for forest
conservation and restoration.
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4. Interventions and responses: protected areas
In this section we look in detail at protected areas in tropical Africa,
with a particular focus on the countries visited during research for
this report: Cameroon, the DRC, Tanzania, and Uganda.
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The concept of protecting forest areas in tropical Africa has a long
history, dating back to early 20th century initiatives to create game
reserves in Uganda, Kenya and Tanzania.ii Protected areas have
taken on a new purpose in the carbon era, and they will continue
to be of utmost importance in the climate mitigation context. A
major hurdle to be overcome is the instinctive sense that ‘protected’
implies the job is already being done. The reality in many parts
of tropical Africa is quite different.
Forested areas designated as protected are often completely or partially
vulnerable to deforestation and degradation. As many governments
and organisations have discovered, it is much easier to declare a
protected area than to implement protection. Donors and funders can
play a major role in ensuring that already designated areas are well
managed, and support initiatives to expand them or create new areas.
Protected areas in the region are critical forest carbon stores (see
below). Without protected area status, many forests would have
suffered greater deforestation and degradation than has occurred
in the last several decades. But protected areas also face a range
of challenges as carbon conservation tools: many are only
nominally protected (hence the term ‘paper parks’).
ii Habitat conservation in the modern sense (land set aside by national regulation in order to protect
nature) dates back to the creation of the first national parks in the US (Yosemite in 1864, Yellowstone in
1872). Similar initiatives in Africa followed in the early 20th century, originally because of concern by
British colonial hunters that wild game was being exhausted. The Society of the Wild Fauna of the British
Empire (now Fauna and Flora International) was founded in 1903, and played a leading part in the
creation of the first large-scale nature reserves in eastern and southern Africa, such as the Serengeti
National Park in Tanzania and the Kruger National Park in South Africa. For a history of early wildlife
conservation, see Bill Adams’ Against Extinction: The Story of Conservation.33

The most common reason for poor protection is chronic underfunding,
leading to a lack of human resources for essential functions, especially
enforcement of protective regulations. Lack of funding has particularly
negative impacts in areas where conservation is competing with other
land uses, such as agriculture, forestry, and mining and energy
extraction. Local social and economic conditions can also increase
the challenges for protected areas, for example where there are high
population densities, inward migration, and civil instability and conflict.
A range of interventions is employed in response to these factors,
including buffer zones and the designation of parts of protected areas
for utilisation (eg, community forests, timber concessions for local
use, agroforestry), as explored below.
Within tropical African protected areas there is a substantial degree
of synergy between biodiversity conservation and carbon conservation
– this is supported by much scientific research, and acknowledged
in international negotiations around REDD.28, 30, 34-40
4.1 Forest carbon and protected areas
Findings from two major references on terrestrial carbon in Africa
provide powerful evidence of the importance of protected areas as
carbon stores – and an indication of the vulnerability of many of the
areas to deforestation, because of inadequate enforcement of protective
measures. The Terrestrial Carbon Group’s Estimating Tropical Forest
Carbon at Risk of Emission from Deforestation Globally41 aims to
estimate ‘volatile carbon’ (terrestrial carbon at risk of conversion
to emissions) across the tropics.
The analysis shows that 38.3 million hectares (under 8 per cent
of forest found in sub-Saharan Africa) of tropical forests in Africa
are ‘effectively protected by law’, thus preventing 25.3GtCO2 of
emissions from deforestation (based on a carbon density of 186tC
per hectare). This is equivalent to over almost 60 per cent of global
greenhouse gas emissions in 2005.42
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However, data from the UNEP-WCMC State of the world’s protected
areas 2007 gives a figure of 49GtC of carbon stored in Africa’s
protected areas, out of a global total of 356GtC, or 13.7 per cent.43
Cross-referencing with the TCG data therefore suggests that a high
proportion of those areas are not ‘effectively protected’.
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4.2 The protected area designation is not a
conservation guarantee
It is easy to assume that the protected area designation is synonymous
with conservation, but this is not always the case. The label is attached
to a wide variety of forested areas, including national parks, game
reserves, forest reserves, conservation concessions, community and
indigenous reserves, and village land reserves. While the core purpose
in many areas is to preserve forests in an intact state, other reasons
for the creation of protected areas include: protection for tourism
and wildlife hunting; protection of a water catchment; biodiversity
conservation; timber harvesting; providing a source of income from
non-timber forest products (NTFPs) for people living in and around
the forest, such as nuts, fruits, bushmeat, honey, and woodfuels.

The variety of protected areas creates a minefield for donors and
funders, because the permitted activities are not always evident from
the label. In Tanzania, for example, forest reserves are state-owned
areas reserved for timber extraction (see Table 2).
4.3 Integrating development and conservation in protected areas
Protected areas have been intensively studied by conservation
practitioners for decades. There is a wealth of literature scrutinising
the effectiveness of protected areas as means to protect wildlife from
poaching, and wild places from utilisation.43, 45-50 There is also a large
body of research looking at the positive and negative impacts of protected
areas on people living in those wild places.51-53 A major function of
protected areas has also been to provide giant natural laboratories
where zoologists, animal psychologists, botanists and ecologists can
study animals, plants and ecological and evolutionary dynamics.
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Table 2: Types of protected areas in Tanzania
Name

Scale

Forest Reserves

41% of forest	Government owned, for either timber
production or protecting water catchments

Game Reserves and National Parks

6% of forest

Tourism and hunting (game reserves)

Village Land Forest Reserves

12% of forest (some overlap with Forest Reserves)

Sustainable use and improving
incomes of local communities

Nature Reserves

Only one currently – Amani Nature Reserve
in Eastern Arc Mountains

Tourism

CHAPTER

8

Primary use

Source: Forestry and Beekeeping Division, Facts and Figures: Participatory Forest Management in Tanzania.44 Personal communication.
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Since the early 1990s, much attention has focused on efforts to
improve the beneficial impacts of protected areas on the incomes
and livelihoods of peoples living in or around them. To a large extent,
this was seen as a necessary corrective to the charge of ‘eco-imperialism’
– the tendency of protected area management to prioritise conservation
over development and economic benefits.54 WWF and IUCN have
played leading roles in a range of initiatives and projects that seek to
integrate development goals into conservation projects.22 Examples
of development-related interventions include:

Buffer zones have practical and moral objectives. For many protected
areas, effective protection is impossible unless the local drivers of
deforestation are addressed. Allocating land in buffer zones for utilisation
has been found to mobilise local support for protected areas.55 The moral
reasons for integrating conservation and development goals are also
powerful: conservation projects which threaten to displace people
from their land, or which devote significant financial investment for
forest protection that brings little or no benefit to local forest peoples
have serious moral implications.55

n e
 mployment

4.4 Deforestation and degradation in protected areas
TCG notes that most protected areas in the tropics are found in
regions with medium to high suitability for agriculture, highlighting
the risks of potential increases in deforestation and degradation if
protection is not assured.41 Deforestation within protected areas
is driven largely by the same factors that drive deforestation outside
protected areas: accessible land, high commodity prices, good market
access, and proximity to roads. Corruption and poor governance, and
conflict and war, can also increase the vulnerability of protected areas
to deforestation.56

– involving local people in the management of
protected areas as guards and tourist guides, thus creating a
new source of income;

n m
 eeting

local food and energy needs – including agroforestrybased farming systems that preserve more carbon and retain
more tree cover, while increasing productivity and profitability,
and establishment of woodlots for fuelwood, and facilities for
making fuel briquettes out of agricultural waste; and

n l and

tenure, and social and economic benefits – improving the
land tenure of forest peoples living in areas around protected areas,
and support for community-based activities such as community
forestry; in some projects, additional benefits include provision of
health and education services.

The integration of development into protected area management
has led to the emergence of the concept of the buffer zone, an area
around the perimeter of a protected area where conservation NGOs
and protected area agencies target interventions to encourage the
sustainable use of resources, as a means of reducing impacts on the
protected area itself. Buffer zones and protected areas together can
form a ‘mixed economy of land use’, in which different areas are
designated for utilisation, such as cultivation, animal grazing,
collection of NTFPs, and woodfuels collection.

Several studies comparing deforestation rates inside protected areas
with rates in surrounding forests have found them to be up to 11
times lower inside the protected area.55-60 A satellite survey of
198 IUCN category I and II protected areas (see Table 3) in tropical
regions between 1980 and 2000 found that 25 per cent of protected
areas experienced some forest loss, with 9 per cent losing over
5 per cent. In comparison, 68 per cent lost forest in the surrounding
50km.56 A study of Madagascar’s protected areas network found that
deforestation was significantly lower in protected areas than in forests
outside of them.59
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These findings suggest that protected areas are effective approaches
for reducing deforestation, but any judgement must take into account
particular variables, such as whether the forest within the protected
area would have been protected anyway: for example, by natural
conditions – difficult terrain, poor soil fertility or remoteness.57 One
study found that the difference between deforestation inside and
outside protected areas decreased with increasing distance from
major settlements.57
Much of the literature on protected areas and deforestation notes that
the potential for leakage is not well understood, and is a high priority
for further research.55, 56, 58, 59 While there appears to be strong
evidence that deforestation is lower within protected areas, it is possible
that the establishment of a protected area simply displaces deforestation
elsewhere: farmers look for land and charcoal makers cut down trees
around the protected area instead. This means that the net reduction
in deforestation achieved by the protected area may be nil, or at least
lower than that recorded within the boundary of the protected area.
Measuring rates of deforestation in buffer zones, the border zones
of protected areas, can help detect any leakage. Studies give mixed
results. In Madagascar, a comparison of deforestation across protected
areas, buffer zones and ‘control’ forests (forests with similar
characteristics elsewhere in the country, which are thought to
be under similar pressures and therefore are a good point of
comparison) found deforestation was highest in buffer zones,
although it appeared to decrease over time.59
Other research has found the effect of leakage to be negligible.60 Some
studies suggest deforestation rates can increase with distance from a
protected area. A survey of 520 protected areas in the Amazon Basin
concluded that the probability of deforestation inside protected areas
was 7–11 times less than in the surrounding 10km buffer zone, and
that deforestation rates progressively increased with distance from the
protected area.58

These satellite images of the Virunga and
Volcans national parks on the DRC-Rwanda
border from 1978 and 2005 appear to
suggest that ‘protected area’ status has been
effective. These images do not reflect the
level of degradation experienced in both
parks – largely from charcoal making – but
intensive agricultural land use does seem
to have been stopped at the parks’ borders.
Courtesy of: UNEP, Africa: Atlas of Our Changing
Environment. 2008, UNEP: Nairobi, Kenya.
Available from:
http://www.unep.org/dewa/africa/AfricaAtlas/.
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Deforestation rates appear to be lower in some types of protected areas
than others. The IUCN has developed a categorisation for protected
areas based on levels of protection and types of land use, from ‘strict
protection’ to ‘sustainable use’, meaning an area that is managed
for the sustainable use of designated resources (see Table 3).
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Studies comparing the deforestation rates within different categories
of protected areas have found that, in general, stricter protection
correlates with lower rates of deforestation.55-58 Indigenous and
community-managed reserves were also found to be effective,55, 58
with one study finding them to be more effective than strict
protected areas.57
Protected areas designated for sustainable use seem to be less
effective at reducing deforestation within their borders.55, 58 However, a
study of forest disturbance (using fire incidence as a proxy) found that
sustainable use areas reduced levels of disturbance significantly more
than strict protection areas, because the former are more likely to be
established in areas with higher baseline levels of disturbance.57
4.5 Protected area effectiveness
Areas designated as ‘protected’ on paper enjoy varying degrees of
protection in reality. This may be because the capacity to adequately
protect the forests and wildlife within the borders is lacking. Funding,
training and staff numbers in many protected areas in Africa are very
poor; one person consulted in the DRC claimed that Bili Uere Hunting
Reserve, a 6 million hectares protected area in the north of the country
(see below), is managed by only 40 staff.
A number of factors have been found to help protected areas function
effectively. Higher levels of funding are generally correlated with
improved effectiveness.55, 56 Inadequate funding leaves protected
areas without enough equipment and expertise for staff to monitor
and prevent incursions, such as poaching, logging or cultivation,
or develop management plans and livelihood programmes to help

reduce pressure of nearby communities on protected areas. Strong
enforcement of protection and involvement of local communities, as
managers and beneficiaries of protected areas, are also believed to
be important factors of success.56
Some sources also emphasise the positive role of NGOs in
management. A comparison of deforestation in protected areas
managed by government and international NGOs (such as
Conservation International and WWF) in Madagascar tentatively
concluded that the latter fared better.59 This could be due to numerous
factors: NGO-managed protected areas often receive better funding,
increased management resources and support from an international
network of expertise, and apparently more employee accountability.59
4.6 The organisational landscape of protected areas in
tropical Africa
Most protected areas in tropical Africa are owned and managed by
government (as in the US and the UK), but private ownership and
management also exists. For example, the African Parks Foundation
operates protected areas on a for-profit basis in Malawi, the DRC and
Zambia.62. Another privately owned reserve is the Lewa Conservancy,
in Laikipia, northern Kenya.63 Profits from private reserves come from
safaris and game hunting in some cases.
4.6.1 International institutions
Within the wider international institutional landscape, two organisations
have been central to the development of protected areas over the past
few decades: World Commission on Protected Areas (WCPA) and the
World Conservation and Monitoring Centre (WCMC). The WCPA is an
arm of the IUCN, a global network of governments, NGOs, UN agencies
and environmental scientists. The role of the WCPA is to promote the
establishment and effective management of protected areas around
the world. It has produced a substantial body of research evaluating
protected areas in terms of everything from economic viability to
gender issues, to wildlife preservation and benefits for local people.61
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Table 3: IUCN protected area categories (I–VI) and extent in tropical Africa
Area

Definition

Size (1000 ha)

% of total forest

Total forest		

252991.8

Total protected		

41176.1

16.3%

KEY
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Ia

Strict Nature Reserve: area of important biodiversity or geological features; use and
impacts strictly controlled and limited

142.5

0.1%
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Ib

Wilderness Area: large unmodified or slightly modified areas retaining their natural
character; protected and managed to preserve their natural condition

109.7

0.0%

CHAPTER

II

National Park: large natural or near natural areas with large-scale ecological processes;
provision for environmentally and culturally compatible, spiritual, scientific, educational,
recreational, and visitor opportunities

12790.2

5.1%

III

Natural Monument or Feature: specific natural monument – a landform, sea mount,
submarine cavern, or living feature such as an ancient grove; generally small areas,
often high visitor value

48.3

0.0%

IV

Habitat/Species Management Area: area designed to protect particular species
or habitats; many need regular interventions to ensure conservation

2044.7

0.8%

15135.4

6.0%

5.2

0.0%

2606.9

1.0%

2612.1

1.0%

21637.7

8.6%

0

0.0%

1790.9

0.7%
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Strict (I–IV)		
V

Protected Landscape/Seascape: area where the interaction of people and nature over time
has produced an area of distinct character with significant ecological, cultural and scenic
value; safeguarding the integrity of this interaction is vital to protecting and sustaining the area

VI

Protected area with sustainable use of resources: aims to conserve ecosystems together
with associated cultural values and traditional natural resource management systems;
proportion is under sustainable resource management
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Sustainable 		
use (V–VI)
Unknown

Area not yet categorised by IUCN

Indigenous

Area owned and managed by indigenous peoples

Other		
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Sources: Nelson, A. and K.M. Chomitz, Protected Area Effectiveness in Reducing Tropical Deforestation: A Global Analysis of the Impact of Protection Status.57
IUCN, World Commission on Protected Areas.61
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The WCMC is a programme within the UN Environment Programme
(UNEP),64 which carries out research on the conservation status of the
world’s ecosystems and biodiversity, and the effectiveness of global
initiatives to conserve and sustainably manage these resources.64
These two organisations collaborate on the World Database on Protected
Areas (WDPA), a repository of information on the status and impact
of protected areas globally.65
Other international institutions and Africa-based organisations that
are engaged with protected areas include the World Bank’s Global
Environment Facility (GEF),66 USAID’s CARPE programme, COMIFAC,
the Congo Basin Forest Fund (CBFF),67 the Congo Basin Forest
Partnership (CBFP), and a range of European Union schemes.68
4.6.2 International and national NGOs
International conservation NGOs are closely engaged with a range
of protected areas across tropical Africa, including African Wildlife
Foundation, Fauna & Flora International, BirdLife International,
Conservation International, The Nature Conservancy, Wetlands
International, WWF and the Wildlife Conservation Society. Among
rights-led NGOs, part of the work of Rainforest Foundation UK and
Forest Peoples Programme has focused on the rights and livelihoods
of forest peoples living within protected areas in the region, especially
in Central Africa.
NGOs are heavily involved in the management of protected areas,
especially through partnerships with government. In the wildlife-rich
Makira Forest of Madagascar, for example, the Wildlife Conservation
Society has pioneered a programme to sell the forest’s carbon credits,
on behalf of the government of Madagascar, to help raise funds
to protect the forest, support the economic wellbeing of local
communities, and help fight global climate change.69 WWF has
developed a tool to assess the effectiveness of management in
a protected area: the Rapid Assessment and Prioritisation of
Protected Area Management (RAPPAM).70

Many African NGOs support protected areas through monitoring
changes and intrusions in parks; conducting scientific research on
wildlife and plants; and introducing new livelihood opportunities for
local people, which increase incomes and seek to reduce impacts on
forests. Examples are Ghana Wildlife Society, the Institute for Tropical
Forest Conservation (Uganda), Uganda Wildlife Society, Tanzania Forest
Conservation Group, the Wildlife Conservation Society of Tanzania, and
the East African Wildlife Society (Kenya and Tanzania). National NGOs
that operate through the BirdLife International partnership play
particularly valuable roles (see Box 3).
4.7 Protected areas in Cameroon
Cameroon is a medium-sized country whose 17 million inhabitants
are split fairly evenly between urban and rural areas. Its Atlantic coast
is dominated by a wet, densely forested coastal plain, behind which is
a large inland plateau of tropical rainforest. Further north are drier, less
populated savannah plains extending to the northern border with Lake
Chad.74 The total forest extent of 23.9 million hectares occupies
almost 50 per cent of the land area. However, according to the FAO,
Cameroon lost about 2 million hectares of forest in the first decade
of the 21st century.75
4.7.1 Cameroon’s forest policy and protected areas
Cameroon has 19.6 million hectares of dense tropical rainforest.76
Most of it is concentrated in the southern half of the country, with
the northern half merging into savannah. Cameroon’s 1994 forest
code divides the forest up into two categories – the permanent
forest domain (PFD), and the non-permanent forest domain (nPFD)
(see Table 4).

Protecting and restoring forest carbon in tropical Africa
Chapter 8: Forest carbon conservation and restoration in tropical Africa

Box 3: Nature Kenya and Nature Uganda

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

Nature Kenya and Nature Uganda were originally parts of the
East Africa Natural History Society, itself established in 1909.
Both are members of BirdLife International, an international
partnership of biodiversity conservation organisations from over
100 countries around the world.71 BirdLife partners prioritise
conservation sites on the basis of avian biodiversity, known as
Important Bird Areas (IBAs). Many IBAs are nominally ‘protected’
in government forest reserves – legally owned by the state, with
restrictions on use – but in practice are often heavily degraded
by farming, logging and woodfuel collection. Nature Kenya and
Nature Uganda support IBAs with an emphasis on involving
local villages as managers of forest resources.
Nature Uganda carried out a five-year project (2004–2008) to
provide new income-generating opportunities for people living
around the Echuya Forest Reserve, an area in the Albertine Rift,
an internationally recognised biodiversity hotspot. The aim of the
project was to introduce new livelihoods and sources of income
that have a lower impact on the forest than current practices
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Table 4: Categorisation of forest zones in Cameroon
Domain
		

Permanent
National
Forest
National Permanent
Forest
Forest
Forest
Domain Non-Permanent
Forest

Category

Total

Area (ha)

12,788,026

Of which classed
as ‘Protected areas’

3,764,946

Total

1,388,125

Source: Ministry of Environment and Nature Protection, FCPF Readiness Plan
Idea Note (R-PIN).76

(logging, and slash and burn agriculture). New food-related
interventions include mushroom harvesting, beekeeping, and
agroforestry farming systems that combine fruit trees with crops.
The project also established plantations of trees and bamboo for
woodfuels and construction, with the aim of reducing the need
for villagers to obtain wood materials from the forest.72
Nature Kenya was funded by the EU to carry out a five-year
project (2002–2007) in the Arabuko-Sokoke Forest, which
lies on Kenya’s coast, north of the port city of Mombasa. The
management plan for Arabuko-Sokoke was based on dividing the
forest into three zones: the conservation zone (only ecotourism
allowed); the subsistence zone (for minimal use such as collecting
non-timber products – mushrooms, beekeeping and medicines);
and the commercial zone (woodfuel and timber plantations, and
sustainable commercial harvesting of a range of forest products).
Nature Kenya believes that balancing conservation goals with
the real needs of local people is necessary to gain local support
for protecting the Arabuko-Sokoke Forest.73

Protecting and restoring forest carbon in tropical Africa
Chapter 8: Forest carbon conservation and restoration in tropical Africa

KEY
MESSAGES

ABOUT
THE
REPORT
CHAPTER

1

CHAPTER

2

CHAPTER

3

CHAPTER

4

CHAPTER

5

CHAPTER

6

CHAPTER

7

CHAPTER

8

290

The word ‘permanent’ does not necessarily imply that forest falling
within the PFD zone is ‘protected’: of the PFD, only about 30 per cent
is classified as falling within protected areas, which includes national
parks and wildlife reserves or sanctuaries.76 The rest of the PFD falls
under various categories of land use, most of which entail some form of
utilisation, most important of which are industrial timber concessions.

illegal logging, particularly by small-scale operations for the domestic
market; woodfuel production; poor management of industrial timber
concessions; and mining, both artisanal and industrial, which has a
local impact on forests, clears forests for road building, and contributes
to settlement as large numbers of people are attracted to mining sites
in search of work.76

Some of Cameroon’s major protected areas form part of much larger
forest landscapes, which have been identified as high priorities for
protection. One is the Tri-national Dja-Odzala-Minkébé (TRIDOM)
landscape, a 14 million hectare area of forest that lies across the
intersection of the borders of Cameroon, Republic of Congo, and
Gabon;77 another is the Sangha Tri-National (STN) Forest Landscape,
an area of 3.6 million hectares which overlaps the territories of
Cameroon, Central African Republic and Republic of Congo (see
below).77 Protected areas (national parks) only constitute about a
fifth of total land area in these landscapes – 2.5 million hectares
in the TRIDOM, and 760,000 hectares in the STN – with the
rest largely made up by industrial timber concessions.77

The government of Cameroon states that the forests falling outside
the permanent forest domain bear the brunt of these activities, and
expects that they will continue to do so as forest exploitation and
agricultural expansion continues into the future in the interests of
development.76 The creation of community forests in the nPFD in
the forestry code is a response to this problem. By handing ownership
of forests over to local communities, the aim is to implement
management plans that improve the sustainability of use and create
income-generating opportunities. However, to date, community
forests in Cameroon do not appear to have lived up to expectations
(see the Forestry chapter).

Another important protected area is Ngoyla-Mintom, a large area of
dense rainforest that was originally designated for timber concessions
(called forest management units, or FMUs, in the zoning plan), but
has been set aside for conservation purposes (‘conservation FMUs’
or ‘conservation concessions’) pending sufficient interest from
conservation organisations (see the Forestry chapter, and below).76
Although most of the PFD is not designated for protection, the
utilisation of forest resources within the PFD is intended to be more
planned and regulated than in forests in the nPFD. The government of
Cameroon reports in a submission to the World Bank’s Forest Carbon
Partnership Facility (FCPF) that deforestation and forest degradation is
indeed concentrated outside of the permanent forest domain.76 Major
drivers of deforestation and degradation in Cameroon are agricultural
expansion, with slash and burn farming being the dominant practice;

4.7.2 The Ngoyla-Mintom forest
The case of Ngoyla-Mintom is discussed earlier in this report (see the
Forestry chapter), and provides a basis for some calculations around
the competitiveness of industrial logging and REDD in Central African
countries (from the perspective of government revenue), but it is
worth repeating here.
Ngoyla-Mintom is a vast area of pristine rainforest in southern
Cameroon on the border with Gabon and Republic of Congo. The
whole area was originally earmarked for industrial logging, but the
government suspended logging rights in 2002 and extended an offer
to protect the area by opening bidding for the forest concessions to
organisations for conservation purposes.78, 79 The Economist reported
that the Cameroon government was seeking around $1.6 million
per year for the entire area – about $2 per hectare.79, 80
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Giving Ngoyla-Mintom protected status would create a huge wildlife
corridor between four major protected areas in the region: the Dja
Wildlife Reserve and Nki National Park in Cameroon; the Minkebe
National Park in Gabon; and the Odzala National Park in Republic of
Congo. Ngoyla-Mintom is also reported to be a biodiversity treasure
trove in itself, including 228 different species of fish, and 37 species
of large mammals including 4,000 endangered gorillas, 1,500
chimpanzees, and forest elephants and mandrills.81
Furthermore, Ngoyla-Mintom is 830,000 hectares of intact, dense
tropical rainforest, making it a highly valuable carbon sink: NgoylaMintom could hold about 200 million tonnes of carbon, and sequester
between 400,000 and 2 million tonnes of carbon every year (the
equivalent of the annual carbon footprint of 150,000 to 700,000
UK citizens).iii, 42
Despite this, conservation NGOs failed to bite for years. NgoylaMintom was put on the table in the era before REDD came on the
agenda. Reports throughout 2009 indicated that the government
was considering reinstating timber concessions.79 However, as of
March 2010, an application is being developed to keep the forest
as a conservation area for $10 million for five years.81, 82
4.7.3 Sangha Tri-National forest landscape (TNS)
The TNS was created in 2000 through a joint agreement between
the governments of Cameroon, Central African Republic and Republic
of Congo. It contains three important national parks, one from each
participating country – Lobeke in Cameroon, Dzanga-Ndoki in Central
African Republic, and Nouabale-Ndoki in Republic of Congo. The
aim of the TNS is to ensure the sustainable use of natural resources
in the landscape surrounding these protected areas, so that habitats
are preserved and ‘wildlife corridors’ between the parks kept open.
A UK charity (the Sangha Tri-National Foundation) has been set up
to coordinate funding inflows.83
iii Assuming a rate of 240 tonnes of carbon per hectare of tropical rainforest (see the ProForest Annex),
and sequestration of between 0.5 and 2.4 tonnes of carbon per hectare per year in old growth tropical
rainforests (see Chapter 1 for range of data).

A major challenge is ensuring that economic development for the
190,000 people living in the region does not become a driver of
deforestation and degradation. Because of this imperative, the TNS
can be seen as a large buffer zone, with a strong focus on land use
allocation for utilisation purposes that will balance development
and conservation.
4.8 Protected areas in the DRC
The DRC is the third largest country in Africa. Almost 60 per cent
of the land area is forested, mostly by humid rainforest – one fifth
of Africa’s total forest area.84 Between 2000 and 2005, the DRC
lost nearly 2 million hectares of forest, the fifth highest total in
Africa for this period, and equivalent to an area the size of Wales.75
How adequately are the DRC’s forests protected, both in and outside
officially protected areas? What are the recent and current deforestation
and forest degradation rates in protected areas and what are the threats
for the future? The answers to these questions are not straightforward.
It is generally accepted that many protected areas are to all intents
and purposes ‘paper parks’, with inadequate resources available for
protection to be effective. However, many are still amongst the most
remote places in the Congo Basin, and population density in many
cases is relatively low. Satellite imagery has barely detected any canopy
disturbance in some protected areas such as Salonga or Lomako,85
though agriculture, illegal logging, mining activity and settlements
appear to be having a high impact on the edges around reserves.
The causes of deforestation and degradation also vary geographically,
with fuelwood collection, charcoal, slash and burn agriculture, logging
(commercial, illegal, and informal), mining, the bushmeat trade and
settlements all contributory factors. There is a widespread consensus
that the possibility of large-scale conversion of forests for biofuel and
industrial agriculture is the largest and most grave future threat to the
DRC’s forests; and that rapid deforestation could come about as soon
as the next global economic upturn.
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4.8.1 DRC’s forest policy and protected areas
Like other countries in tropical Africa, decisions on the creation of
protected areas have largely preceded the REDD era and thus have
biodiversity and forest habitat conservation as imperatives. Several
are associated with ‘flagship species’, such as bonobos and lowland
and mountain gorillas, and forest elephants.
Much of the past multilateral and bilateral support has funded logging
and other aspects of the forestry sector in tropical Africa, rather than
conservation, although in some cases institutions have provided
finance in both areas. The advent of REDD should in theory be leading
to a reallocation of resources, away from forestry toward conservation.
However, as we explored in the Forestry chapter, there are fears that
some institutions and donor agencies will continue to provide finance
for Sustainable Forest Management (SFM) and other logging
approaches, if these are adopted as allowable REDD activities.
The ongoing development of an FCPF-backed REDD plan86 for the
DRC mirrors the challenges. A recent NGO statement on the draft
Readiness Preparation Proposal (RPP)87 voices concern over the
strategic direction of the RPP, noting that ‘the strategic options for
REDD contain potential actions such as 10 million hectares of new
logging concessions, in addition to opening new plantations and
cattle ranches.’88
However, the same NGO statement also notes that ‘The RPP includes
high quality analysis of the present state of affairs and main challenges
in relation to REDD in the DRC, and positive intentions in terms of the
role of local communities and participation and consultation.’88 To
some extent, the surfacing of concerns is a function of the progress
that REDD has catalysed. Better information and analysis89 on the
state of the DRC’s forests has stimulated a number of valuable
critiques, in addition to the NGO statement.90-93

The government appears to be willing to expand
protected area networks. The 2002 forest code
mandates a target of 15 per cent of the land area
to be demarcated for conservation.94 To achieve
this, the area under protection must increase from
the current 24.5 million hectares to 35 million
hectares. Towards achieving this goal, several
new protected areas have been announced by
the DRC government in recent years, including
the creation of the Kokolopori (487,000 hectares)
and Sankuru (over 1 million hectares) reserves.95

The okapi, a relative of the giraffe, is
endemic to the DRC and threatened
by poaching and deforestation. Several
initiatives are in place to protect it,
such as the Okapi Wildlife Reserve
in the north-east corner of the DRC.

Some of the major protected areas are vast
national parks – Garamba (492,000 hectares),
Kahuzi Biéga (600,000 hectares), Salonga
(3.6 million hectares), the Okapi wildlife reserve Courtesy of Julie Larsen Maher/WCS
(1.3 million hectares), and Virunga (783,000
hectares). Collectively these add up to 6.7 million hectares of
rainforest – the size of Latvia. All are recognised as World Heritage
sites.96 These parks are also extraordinarily important in carbon
terms. Assuming an average carbon storage per hectare of 240
tonnes, they could be holding over 1.6GtC – equivalent to 5.9GtCO2
when emitted as carbon dioxide.
Conserving forest carbon effectively faces a number of significant
challenges, however. The DRC is one of the poorest countries in
tropical Africa, and almost all people in rural areas are heavily
dependent on forest resources for their subsistence. Funding for
protected areas – to pay for staff wages, vehicles and equipment,
training, monitoring and enforcement of restrictions – is often
chronically low. Some parts of the country, especially in the east and
north-east, are still threatened by conflict between rival rebel factions,
and poaching and the illegal trade in timber and animal products
make enforcing conservation restrictions difficult and dangerous.
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A 2007 World Bank report on a range of protected areas in northern
and eastern DRC notes: ‘The management capacity for these protected
areas is particularly weak. Hunting for bushmeat is intense. Hunting
and fishing are practiced everywhere without rules, without mercy
and without a thought to the species’ reproductive capacity. In the
savannah areas, wildlife has all but disappeared. Available knowledge
about flora and fauna and the conservation status in these protected
areas is poor to non-existent within the protected areas, non-existent
outside them.’89 Another commentator notes that although the borders
of the newly created Sankuru forest reserve can be found on a map,
‘there are in fact no restrictions inside the... Reserve at all: not
on hunting, fishing, farming nor even logging.’97 Under these difficult
conditions, two options for donors to support protected areas are
funding capacity building in protected areas management (eg, paying
for staff wages, equipment, training), and funding projects in buffer
zones around protected forests.
4.8.2 Building capacity in protected areas management
Two vast protected areas along the northern border of the DRC
illustrate the challenges of making conservation work in this
remote and lawless part of the world: Bili Uere Hunting Reserve
and Garamba National Park.
Bili Uere Hunting Reserve spans 6 million hectares of land on the
northern border with Central African Republic. Despite low human
population density, it is also one of the most threatened, by a
combination of inward migration of pastoralists from Chad, Central
African Republic and Sudan who are converting a mosaic savannah
forest landscape into pasture; the gold and diamond trade; and
poaching of elephants and chimpanzees. According to a 2006
report, ‘more elephant ivory and meat has come out of this area
than any other in the Congo’98 A more recent 2008 report notes
that these threats are continuing unchecked.99

FPAN’s consultations in the DRC on Bili Uere indicate the formidable
challenges inherent in effective protection. Described as ‘one of the
last great expanses of wilderness in Africa,’99 Bili Uere is badly underresourced in terms of management capacity. The government agency
responsible for protected areas management, the Congolese Institute
for Nature Conservation (ICCN), reportedly has only 40 staff for the
whole reserve.iv
One anonymous person consulted for this report noted that ‘local
chiefs are willing to sell vast areas of land... the development of
extensive ranching is totally unconstrained.’ Others commented that
‘in these places of widespread banditry and corruption, communitybased projects that only provide incentives (even conditional incentives)
but neglect enforcement aspects (from surveillance to rehabilitation
of local courts) risk outright failure.’ This leads to one of the toughest
questions for management of Bili Uere and similar protected areas
across the DRC: that effective enforcement might require the use
of weapons, a step that many NGOs will not take.
The overall conclusion is that Bili Uere cannot be effectively protected
without significant strengthening of governmental capacity, whether
through investment in ICCN or an alternative route.
One possible solution to practicing conservation in this difficult
environment can be found in the nearby Garamba National Park. The
ICCN has partnered with African Parks Foundation (APF) to manage
the half a million hectares park since 2005.62 This ‘public-private
partnership’ may prove to be an effective way forward for protected
area management in the DRC and other tropical African countries.
Garamba has been under heavy pressure from rebels and refugees
coming from Sudan and Uganda. With widespread weaponry, poaching
inevitably increased, to the extent that the northern White rhino is
now probably extinct. ‘It is the world’s largest mammal having gone
extinct in several decades with hardly a whimper in the international
iv Personal communication, anonymous consultee.
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media.’ One person consulted noted that ‘the involvement of a
private foundation like APF has proven effective for on the ground
conservation, although it might be too late for the northern White rhino
and the threat from rebels (Ugandan and Sudanese) is still there.’
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APF’s involvement was seen to bring several positive benefits for the
protection of Garamba according to a number of consultations. These
include rapid disbursement of funds in response to urgent threats;
long-term commitment (APF has committed to a ten-year partnership);
and the provision of training for ICCN staff. In addition, the presence
of a credible private operator is perceived to have catalysed greater
interest from other donors, such as the World Bank. In the longer
term, an indirect outcome from the ICCN-APF partnership may be
increased funding generated from resurgent tourism, if the necessary
infrastructure can be rehabilitated.
It is also important to stress that the partnership is only a few years
old, and success is far from assured. In the view of at least one
person interviewed, ‘the context in northern DRC is so harsh that
most initiatives other than the use of massive enforcement capacity
by the UN peacekeeping force (MONUC) are doomed to failure.’
4.8.3 Buffering Protected Areas with Alternative Livelihood Strategies
If wildlife poaching has become a serious threat in virtually all protected
areas in the DRC, deforestation and degradation is probably happening
on a large scale in only a few of them. Instead, carbon emissions
are in most cases occurring around the boundaries of existing parks
and reserves, due to increasing population pressure and the steady
expansion of settlements into forests (especially in the east of the DRC,
and around all major towns and roads). In response, a number of
NGOs and agencies are focusing on the implementation of mitigation
strategies in ‘buffer zones’ that may extend very far from the core
protected area.
Buffering interventions are challenging. If alternatives to overuse of
forest resources by buffer communities are not found, deforestation

and degradation may continue or accelerate in core protected areas.
But if alternatives prove successful, this may attract more population
migration to the buffer zone. A 2008 study of buffer zones found
that average human population growth rates on the borders of 306
protected areas in 45 countries in Africa and Latin America were
nearly double average rural growth, suggesting that protected areas
attract, rather than repel, human settlement.100 Drawing on FPAN’s
consultations in the DRC, we provide summaries below on three
alternative livelihoods strategies in buffer zones.
4.8.3.1 Virunga National Park
Virunga National Park was established in 1925 as Africa’s first national
park. UNESCO reports that Virunga has the highest biodiversity of
any national park in Africa,96 and it is iconic for being one of the
few remaining habitats of the endangered mountain gorilla. Virunga
attracted many tourists in the past, but numbers have dropped
dramatically following years of conflict and turmoil during the First
and Second Congo Wars, and the Great Lakes refugee crisis following
the Rwandan genocide in 1994.
Mammal populations have severely declined since the 1990s due
to hunting for bushmeat and the illegal wildlife trade, and charcoal
production for large refugee settlements in Goma and other nearby
cities has caused widespread deforestation and degradation.101
Population levels are much lower than in the mid 1990s, when an
estimated 3.5 million people had settled in Virunga National Park
itself,102 but the park’s management estimates that Goma, the
region’s biggest city, still has a population of 700,000 people.103
People living around Virunga National Park are heavily dependent on
charcoal for energy. This is having a deleterious impact on its forests:
one estimate puts the number of bags of charcoal leaving Virunga
National Park every year at 1.2 million.104 This trade is worth an
estimated $30–40 million; by contrast, tourism generated less than
$300,000 in 2006.104
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A number of projects are being implemented in the area surrounding
Virunga National Park to stem the flow of charcoal. WWF are trying
to divert woodfuels production away from the park by planting over
4,000 hectares of trees over five years.105 The park management
are also promoting the use of briquettes made out of agricultural
and forestry waste (eg, leaves, sawdust, coconut husks) in Goma,
as an alternative to charcoal.103
4.8.3.2 The TL2 protected area
TL2 is a forest area of about 700,000 hectares located between the
Tshuapa, Lomami and Lualaba rivers in the centre of the DRC. It is
at the centre of a campaign to create a new protected area led by the
conservationists Terese and John Hart.106 TL2’s remoteness has so
far deterred industrial logging, but poaching, driven by demand for
bushmeat from the nearby town of Kindu, threatens populations of
forest elephants and bonobos.
The plan envisages a large buffer zone bordering Kindu, with an
emphasis on providing public services to villages located in the
buffer, such as employment in the management of the park, and
establishing health centres. Other interventions involve educational
programmes about the impact of bushmeat hunting and lobbying
district governments to reinstate hunting periods (previously enforced
before the civil war), and a programme of payments aimed at
phasing out weaponry in the buffer zone.
The TL2 project has received philanthropic and other support from
the outset, including grants from the Arcus and the Abraham
Foundations, the US Fish and Wildlife Service, and DFID.106
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4.8.3.3 Luki Forest Reserve
Located 120km from the Atlantic Ocean in the Bas-Congo province
(south-western DRC) the Luki Reserve is one of the three Biosphere
Reserves recognised by UNESCO in the DRC. Luki Reserve covers
33,000 hectares, and contains the only large forested area left in this

region of the DRC, but it is under substantial
pressure due to high population levels in the
region (including from the capital Kinshasa).
WWF, with funding from the EU, is working on
a 100,000 hectare buffer zone around the
Luki Reserve.
Courtesy of Thomas Sembrés

Sustainable agricultural intensification is at the
centre of WWF’s strategy. WWF is helping villages
to set up ‘model farms’, which produce a wide range of crops and
products, including rice, fish, bananas, timber, honey, and fruits. The
aim is to maximise outputs from the land, and produce subsistence
and cash crops. ‘Model farms’ are knowledge intensive, but do not
require expertise beyond the capacity of the average farmer. So far as
possible, farms utilise existing local practices and familiar crops. In
consultations, WWF reported a ten-fold increase in farmer incomes
in some cases, from $300 to $3,000 per annum, driven by
diversification and doubling or even trebling of outputs.
WWF is also experimenting with a scheme to pay farmers for not
burning degraded savannah in the area (individuals are paid $5 per
hectare per year of no fire). The buffer project is currently in a pilot
phase and would have to be scaled up significantly to keep the
Luki Reserve intact. The €2 million ($2.5 million) from the EU has
covered the bulk of the costs of the pilot phase, but REDD credits
will probably be needed in the future if the scheme is to achieve
financial sustainability.
4.9 Protected areas in Tanzania
Tanzania is famous for its natural beauty. The country conjures up
images of elephants and giraffes roaming through vast plains dotted
with crooked trees. It is one of the most biodiverse countries in Africa.
On the east coast sprawls the East African Coastal Forest, and behind
that the Eastern Arc Mountains, both internationally recognised
‘biodiversity hotspots’ where new animal species are still being
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discovered.107 In the north, Kilimanjaro sits alongside the Serengeti,
site of one of the largest annual migratory events in the world. The
western border is marked by Lake Tanganyika, which forms part of
the rich Albertine Rift ecoregion, and is also the site of Jane Goodall’s
first studies with chimpanzee behaviour and social structures in the
Gombe Stream Game Reserve.
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One third of Tanzania is covered in forest, roughly 34 million hectares.
Over 90 per cent of this is made up of the miombo woodlands, which fill
out the southern and western parts of the country.108, 109 The miombo
woodlands cover a large climatic range, with climates ranging from areas
that are dry (for seven months of the year) to wet, with the canopy height
and the diversity of flora increasing with rainfall.109 Miombo woodlands
grow more slowly than the wetter forests of the Congo Basin, and have a
thinner canopy; they are home to large populations of African elephants,
giraffes and other large savannah animals.110
Tanzania’s rich biodiversity has attracted scientists and conservationists
from all over the world for many years. The large number of national
parks and natural wonders has made tourism one of Tanzania’s most
important sectors. International conservation NGOs and environmental
funders (philanthropy, multilateral, bilateral) are very active in the country,
with a strong focus on the Eastern Arc and Coastal Forest hotspots.
4.9.1 Tanzania’s forest policy and protected areas
Tanzania’s forests fall under a variety of legal classifications (see
Table 5). About 40 per cent is classified as ‘reserved’ – owned by
central or local government (usually the former). The rest is classified
as ‘public forest’, which has no legal owner, though most is under
customary ownership of local villages. The Forest Act of 2002 laid
down the foundations for legally recognising customary ownership
of forests, through PFM (see the Forestry chapter).
It is difficult to ascertain how much of Tanzania’s forest is ‘protected’
from these categories. ‘Reserved’ is not necessarily synonymous

Table 5: Land use categories for Tanzania’s forests
Category

Forest area (m ha)

% of total forest

Total forest

33.5

100%

Reserved forest (actual and proposed)

14.5

44%

- ‘Protective’ (catchments, biodiversity)

1.6

5%

10.9

33%

- Game reserves and national parks

2.0

6%

Public forest (open access)

19

56%

- ‘Productive’ (timber)

Source: Adapted from Milledge, S., Gelvas, I. & Ahrends, A., Forestry,
Governance and National Development: Lessons Learned from a Logging
Boom in Southern Tanzania.108

with protected. In fact most reserved forest, almost three quarters, is
designated for ‘productive’ uses, such as roundwood timber harvesting.
Government forest reserves classified as ‘protective’ – primarily water
catchments in the Eastern Arc Mountains, and mangroves along the
coast – and game reserves and national parks cover about 11 per cent
of all forest. This may underestimate the scale of ‘protected’ areas by not
counting forest reservations created by communities through PFM.
It should also be noted that some of Tanzania’s biggest and most wellknown protected areas are dominated by savannah rather than forest:
these include the Serengeti, Selous Game Reserve, the Ngorongoro
Conservation Area and Kilimanjaro. Each of these is a UNESCO World
Heritage Site.74 Taking non-forested protected areas into account,
UNEP states that protected areas cover 38.4 per cent of Tanzania’s total
land area.74 This figure is exceptional, in the context of Africa and the
world: about 12 per cent of the world’s land area, and roughly the
same amount for sub-Saharan Africa, currently falls within nationally
designated protected areas.43
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On the effectiveness of protection provisions, consultations in Tanzania
elicited mixed responses. Some noted that Tanzania’s protected areas
are in relatively good condition, in comparison to many other African
countries. Others commented that protected areas were ineffectively
managed, pointing to low salaries for governmental officials with
monitoring responsibilities, high rates of illegal logging in government
forest reserves, and widespread degradation.
Effectiveness is likely to be in part a function of the type of protected
area in question. Protective forest reserves, such as those in the
Eastern Arc Mountains, often lie in areas of high population density,
and thus are vulnerable to a range of pressures. The establishment of
participatory forest management in the 2002 Forest Act was in part a
response to this problem: including local villages in the management
of government forest reserves was meant to reduce their impact on
the reserves.111

Niassa landscape spans approximately 15 million hectares.113 It is
dominated by miombo woodland, and is apparently the largest
remaining elephant range in Africa, with an estimated population
of 80,000 elephants. It is also the largest range for the endangered
African wild dog. The two reserves are connected by a narrow strip
of land, 160km long (a rough area of 1 million hectares), but
passage between the Selous and Niassa areas is currently made
impossible by crop cultivation and pastoralism.
The Wildlife Conservation Society of Tanzania (WCST), a Tanzanian NGO,
and the Ministry of Natural Resources and Tourism, with support from
the German government and UNDP, are collaborating on a project to
widen the corridor and make it possible for wildlife to migrate. WCST
and the government will be working with villages occupying the
potential corridor between Selous and Niassa to set aside areas for
non-cultivation. In return they will receive a share of tourism revenue.
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Tanzania’s national parks and game reserves appear to be in better
condition than government forest reserves. This is likely to be a function
of the high economic value of tourism in national parks and game
reserves, which is Tanzania’s biggest foreign exchange earner, bringing
in over 600,000 tourists and earning the economy $862 million
in 2006.3 Wildlife management responsibilities in the Tanzanian
government are jointly shared through Tanzania National Parks
(TANAPA), a parastatal agency, and the Wildlife Division within the
Ministry of Natural Resources and Tourism. Wildlife within national
parks is managed by TANAPA, while wildlife outside national parks –
in either game reserves or on general or village land – falls under the
jurisdiction of the Wildlife Division.112 Much of Tanzania’s wildlife
can be found on village land.

This is an example of a biodiversity conservation project that could
have substantial carbon benefits: widening this wildlife corridor would
entail letting cropland or pasture return to miombo woodland, which
would have substantial carbon benefits.

4.9.2 Selous-Niassa Wildlife Corridor
Selous Game Reserve lies in southern Tanzania, and Niassa Game
Reserve just over the border in northern Mozambique. The Selous-

The pressures on Uganda’s forests and other land carbon are intense.
About 70 per cent of the land area is potentially arable, the largest
proportion of any East African country. But the largely rural population

4.10 Protected areas in Uganda
Uganda’s remarkable geography (spanning the West African rainforests,
Lake Victoria and savannah) has led to many different forest ecosystems
and a diverse fauna and flora, including many species that attract
ecotourism, from the gorillas of Mount Elgon to the chimpanzees of the
Budonga Forest Reserve.114 Leveraging biodiversity assets may prove
to be more effective than interventions that focus solely on carbon, as
may protection of the freshwater resources of forests like Mabira.

Protecting and restoring forest carbon in tropical Africa
Chapter 8: Forest carbon conservation and restoration in tropical Africa

has grown very rapidly, from 5 million in 1950, to 29 million in 2005,
and is projected to increase to 91 million in 2050.115 This phenomenal
surge is driven by one of the highest birth rates in the world: 6.7 lifetime
births per woman.116 Population growth, allied to a lack of agricultural
investment and reliance on woodfuels has resulted in significant
deforestation and land degradation.74
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4.10.1 Uganda’s forest policy and protected areas
Uganda’s forest policy states that the country’s permanent forest
estate (PFE) covers 1.9 million hectares.117 This includes all of the
government forest reserves (1,151,000 hectares), and forested land
within the national parks and wildlife reserves (731,000 hectares –
see Table 6). The PFE represents about 9 per cent of the total land
area of Uganda; forests within national parks and wildlife reserves
represent about 4 per cent.
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Table 6: Forest, woodland and other land under
different categories of ownership and management
(thousands of hectares)
Government
forest
reserves
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National parks
and wildlife
reserves

Private and
customary
land

Total

Tropical high forest

306

267

351

924

Woodlands

411

462

3,102

3,975

Plantation

20

2

11

33

Total forest

737

731

3,464

4,932

Other cover types

414

1,167

13,901 15,482

1,151

1,898

17,365 20,414

Total land

Source: Republic of Uganda, The Uganda Forestry Policy.117
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As with the other countries reviewed above, ascertaining the area
of ‘protected’ forest from these figures is difficult. The Uganda forest
policy states that forests in the PFE are set aside permanently for the
protection of biodiversity and ecosystem services, and to provide a
source of forest products into the future, such as timber and woodfuels.117
It may be that those parts of the PFE that fall within national parks and
wildlife reserves receive better protection than those in government
forest reserves, which may be utilised for timber and woodfuels.
The situation in Uganda is very different to that of Cameroon, the
DRC and Tanzania. Uganda is a comparatively small country: it is
half the size of Cameroon, and roughly a tenth the size of the DRC.
Population density is very high in Uganda, across much of the country,
while the other three countries still have very large areas of forest
where human activity is minimal. The challenges for protected area
management are therefore significant. Uganda’s forested protected
areas exist as islands within a largely agricultural landscape.
4.10.2 Albertine Rift forests
The Albertine Rift is a large valley that runs from Lake Albert on the
western border of Uganda down to the bottom of Lake Tanganyika
at the intersection of Tanzania and Zambia. The Rift is recognised as
a Biodiversity Hotspot.118 Several of Uganda’s major protected areas
are dotted along the valley, including: Budongo and Bugoma Forest
Reserves; Kibale National Park; the Rwenzori Mountains National
Park, which is a UNESCO site; the Queen Elizabeth National Park,
another UNESCO site, sits between Lake Edwards and Lake George,
a Ramsar wetland site;v and the Bwindi Impenetrable Forest.
Together these six protected areas cover about 530,000 hectares.120
They have some of the highest levels of biodiversity on the African
mainland. Kibale National Park is home to 12 species of primate,
and 325 species of birds.120 Queen Elizabeth National Park has
around 100 mammal species, and over 600 species of birds.120
v Ramsar wetlands sites are freshwater ecosystems recognised under the international Ramsar
Convention on Wetlands as wetlands of international importance for the biodiversity and ecosystem
services that they support.119
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The pressure on these forests is significant. Population density in some
areas is very high: around Bwindi Impenetrable Forest the range
is 160–320 persons per square kilometre, and 10,000 families
are estimated to farm around the forest.120 Poaching, logging (both
legal and illegal), woodfuels collection, and human-caused fires are
frequent. Refugees fleeing continuing violence in the eastern DRC
add to this mix, especially in Queen Elizabeth National Park.120
Bwindi is particularly important, as one of the two Ugandan parks
(together with Mgahinga Gorilla National Park) in a large protected
area landscape that also includes Virunga National Park (DRC) and
Volcanoes National Park (Rwanda). The entire remaining global
population of mountain gorillas lives in these four protected areas.121
4.10.3 Mabira Forest Reserve
Away from the Albertine Rift, the Mabira Forest sits just north of
Lake Victoria, and is the largest remaining block of rainforest in the
central region of Uganda. Mabira Forest Reserve is roughly 30,000
hectares in size.122 Biological diversity in Mabira Forest is very high,
with hundreds of species of birds, plants and butterflies, some of
which are endemic to the central Ugandan region.122, 123
Mabira’s proximity to Kampala results in utilisation of the forest
for timber, charcoal and agricultural land.122 Mabira made news
around the world in 2007 when the government granted approval for
a Ugandan company, Sugar Corporation of Uganda Limited (Scoul),
to expand its sugar cane plantation in 7,000 hectares of the Mabira
Forest Reserve.124 The development was reportedly cancelled, despite
the strong support of President Museveni, following large public protests
in Kampala, and heavy opposition from government ministers.124-127
In addition to Mabira’s biological diversity, conservationists and
environmental NGOs in Uganda have made the case for protecting
the forest on the basis of the ecosystem services it provides –
especially as a water catchment for the Lake Victoria Basin.24, 128-130

Rainforest vegetation in the Bwindi Impenetrable Forest in western Uganda, which
is home to one the last remaining populations of eastern mountain gorilla.
© iStockphoto/Prill Mediendesign & Fotografie
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5. Interventions and responses: restoration
In this section we explore the range of emerging restoration
approaches, from various tree planting models to the natural
regeneration and restoration of forests at large scales.
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Forest restoration denotes activities that seek to increase the amount
of carbon stored in a forest, through the sequestration (drawing down
Box 4: The language of growing forests
Many different terms are used in the REDD nomenclature to describe
activities that essentially involve planting trees. The differences
between them may seem superficial or abstract, but they refer to very
different things, in practice and in intention. This can make giving
to projects that are involved in planting trees to increase the size
of forests very confusing. Here we try to shed some light.
Afforestation: Planting a forest on land that has never been
forested, or has not been forested for a long time.
Enrichment planting: Increasing the planting density (the number
of plants per hectare) and quality in an already established forest.
Reforestation: Planting a forest on land that was recently cleared of
forest. Afforestation and reforestation are often collectively referred to
as A/R: for example, in the Clean Development Mechanism (CDM),
in which A/R is the only type of forestry-related activity that is eligible
to receive funding. Although these terms have the word ‘forest’ in
them, in practice the final product is in many cases better classified
as a tree plantation: a standardised planting of a single species
(or perhaps a few species), often for productive purposes such as
timber or woodfuels. From a conservation perspective, this is very
different from a forest understood as an ecosystem composed
of many elements and organisms interacting in a symbiotic way.
However, official definitions of forest often only refer to tree
height and canopy cover, meaning plantations pass as forests.

of carbon from the atmosphere through photosynthesis) that occurs
when trees and other biomass grow. There are several terms that
essentially mean the same thing as forest restoration, including forest
regeneration, forest rehabilitation, recovering forests and forest
enhancement. However, the techniques used in restoration processes
vary widely (see Box 4).

Restoration: Often used in the sense of Forest Landscape Restoration
(FLR) to mean restoring cleared or degraded forest areas with the aim
of improving forest ecosystem resilience. In practical terms this often
means a focus on protecting watersheds, especially where the forest is
supplying freshwater to urban centres. But it can also mean measures
to enhance ecological and carbon integrity. Tree planting is often
a feature of restoration activity, including planting to prevent soil
erosion, and to safeguard biodiversity through strategic siting of
ecologically important trees.
Regeneration: Although similar to restoration, there are distinctions.
Regeneration is an approach that aims to allow forests to re-grow
naturally, and does not usually involve tree planting. The emphasis
is on minimising disturbance (eg, from fire and logging).
Tree planting: Many environmental NGOs have tree planting
projects, and trees may be planted for any one of a number of
reasons, including combating soil erosion and desertification;
agroforestry (see the Agriculture chapter); establishing wildlife
corridors between isolated habitats; protecting water catchments;
providing new sources of fuelwood, charcoal, timber, foods,
medicines and fibres; planting trees in school and public grounds
as part of environmental education; and sequestering carbon
to offset greenhouse emissions. Tree planting is therefore not
necessarily about re-establishing forests.
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Unlike protected areas, restoration has so far been a limited activity
across tropical Africa. This is likely to change rapidly in the near future,
because the re-growth of already logged and otherwise degraded forests
represents one of the best and cheapest options within the overall
climate mitigation effort, as we saw in Chapter 1. Reliable statistics on
the additional carbon storage that could be achieved are not available,

but the historical evidence suggests that few forest areas anywhere
have not been degraded to some extent.131 Recent research on the
ongoing role of mature forests as carbon sequestrators132, 133 has also
strengthened the restoration case, because continuous gains from
recovering forests can be obtained long into the future (see Box 5).
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With growing interest in reducing emissions from deforestation and
forest degradation in the last few years, selective logging practices
that aim to reduce the impact of logging on forest structure
(reduced impact logging, or RIL – see the Forestry chapter) have
gained some support as strategies to mitigate climate change.
Research in logging concessions has found that RIL can indeed
reduce carbon emissions by up to 30 per cent compared with
conventional logging. However, comparisons that focus on the
carbon benefits of not logging are curiously lacking from the
debate on the merits of RIL, and other Sustainable Forest
Management (SFM) practices.
A Global Witness report (see Figure 1) shows that RIL causes
a carbon loss of up to 40 per cent, relative to conservation.

Figure 1: Comparison of conventional selective logging, RIL,
and conservation (no logging)
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Source: Adapted from Global Witness, Vested Interests: Industrial logging and carbon in tropical
forests. 2009. Available from: www.globalwitness.org.48 Originally adapted from Putz, F.E., et al.
Improved Tropical Forest Management for Carbon Retention.55

Protecting and restoring forest carbon in tropical Africa
Chapter 8: Forest carbon conservation and restoration in tropical Africa

Box 5: continued
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The argument against RIL is reinforced if results from recent research
200
on carbon sequestration in old growth forests are added to the mix.
Findings from multiple pieces of research have found that mature,
undisturbed
150 tropical rainforests are sequestering between 0.5 and
3 tonnes of carbon per hectare per year – dispelling the long-held
idea that forests cease being productive carbon sinks once they
reach maturity.
If this is taken into account, the carbon benefits
100
of not logging versus logging are even more pronounced.
In Figure502, the chart from Figure 1 has been further adapted to
illustrate how carbon
intact 25
old growth
0
1sequestration
6
10over time
15 in20
30
forests (as estimated in a number of journal articles) increases the
Time after selective logging (years)
advantages of conservation as a climate mitigation strategy. If the
cumulative ongoing
sequestration of intact
forestsCONSERVATION
over a 30-year
CONVENTIONAL
RIL
time frame is taken into account, RIL could result in the loss of 100
to 150 tonnes of carbon per hectare compared to the forest under
conservation, or up to 50 per cent of the forest’s total carbon.

Figure 2:
Taking account of carbon sequestration in old growth forests
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Global Witness argue that although Putz135 and others show that
RIL can reduce carbon emissions from industrial logging by about
30 tonnes per hectare, this still amounts to the loss of 78 tonnes of
300
carbon per hectare (or almost 40 per cent) relative to no logging.134
Reduced impact logging cannot compete with conservation as a
climate250
change mitigation strategy, and this graph illustrates the
danger of considering the two options as equal.
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Source: Grace, J., Understanding and managing the global carbon cycle. Journal of Ecology, 2004.
92(2): p. 189–202.14 Luyssaert, S., et al, Old-growth forests as global carbon sinks. Nature, 2008.
455: p. 213–215.133 Lewis, S.L., et al, Increasing carbon storage in intact African tropical forests.
Nature (London), 2009. 457(7232): p. 1003–1006.132
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5.1 The potential of forest restoration
There are four factors which suggest that the potential of forest
restoration has been largely overlooked as a major contributor
to greenhouse gas mitigation: significant sequestration gain; the
existence of very large degraded forest areas suitable for restoration;
cost competitiveness, relative to other mitigation options; and the
potential for rapid implementation.

Table 7: Sequestration in tropical (wet or humid) forests
on abandoned slash and burn fields (fallow land)
Author(s) and year

Tonnes of carbon
Region
sequestered per
hectare per year		
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Watson, R.T. et al (2000)136

5.0–9.0

Tropics

Silver, W.L. et al. (2000)137

2.4

Tropics

Houghton, R. & Hackler,
J. et al (2006)138

1.5–1.9

2.6
Fehse, J. et al (2002)
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Africa
South
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Estimates for rates of carbon sequestration in tropical forests recovering
from slash and burn agriculture range from 1.5 to 9.0 tonnes of carbon
per hectare per year (see Table 7). Reliable statistics on the land area
of degraded forest in tropical Africa are not available, but a preliminary
global map of forest restoration potential estimates that ‘across the
globe lie more than a billion hectares of lost and degraded forest
land that could be restored.’140

Within this billion hectares of land (larger than the size of China), the
map identifies large swathes of the West, Central and East African
forest systems, and large areas of Madagascar. This suggests a
potential restoration area of many tens of millions of hectares, perhaps
100–200 million. These preliminary calculations indicate the massive
size of the restoration opportunity. More research is urgently needed
to strengthen both the sequestration and potential restoration area
statistics, and to identify priority forests.
The third factor in the case for restoration is that relative to other
carbon sequestration, forest re-growth is likely to be cost competitive.
Restoration is a ‘natural’ technology that does not require the capital
investment needed in other sequestration interventions, notably the
carbon capture and storage (CCS) technologies being developed for
clean-coal power stations. Again, research is urgently needed to establish
the cost profile of restoration projects, as there is a danger that the lack
of cost modelling is leading governments and international institutions
to overlook this option within their mitigation portfolios.
The fourth factor relates to immediacy. The McKinsey abatement curve
suggests that the time frame required to develop CCS from the current
theoretical models to an operational state is long.141 The IPCC reports
that CCS is not expected to be deployed until at least 2015, though
some estimates push the date back to 2050.142 The time debt on
CCS casts forest restoration in a favourable light, because restoration
could begin immediately, on a large scale.
5.2 Forest restoration: lessons learned to date
Although forest restoration is a relatively new concept, some
pioneering work has been carried out through the Forest Landscape
Restoration (FLR) model, which is reviewed below, together with an
overview of the emerging organisational landscape.
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5.2.1 Forest Landscape Restoration (FLR) and related concepts
The FLR approach developed out of the growing understanding
amongst landscape ecologists and others of the importance of tackling
environmental challenges at an ecosystem level, meaning a definition
of land area based on ‘natural’ rather than political borders, such as
a watershed forest. In the 1995–2005 pre-REDD period, the FLR
approach received prominent backing from IUCN, WWF, UNEP-WCMC
and others, leading to a number of projects around the tropics. Views
on what a good FLR project should look like – the balance of land
uses, the extent to which ecosystem services and social and economic
co-benefits should be sought – will vary, but the core attribute – that
forest restoration must be attempted at large, landscape scales – is
central to the concept.
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Tree nursery for forest restoration in Togo
Courtesy of Bernard Pollack/Nourishing the Planet

FLR was seen as an alternative to the conventional models of forest
conservation and management – protected areas, Sustainable Forest
Management (SFM), and plantations. The underlying principle of FLR is
that successful forest conservation can only be achieved by addressing

environment and development problems, including climate mitigation,
energy provision, poverty alleviation, and biodiversity protection. FLR
is thus aimed at restoring degraded landscapes to healthy forest
ecosystems that can provide the full range of services to society: it
does not aim to restore forests to their ‘original’ pristine state (and
thus represents a departure from much prior conservation thinking):

‘It is clear that conventional solutions – limited largely to
reforestation schemes – will not suffice. To make a real
difference, any restoration initiative will need to tackle
the underlying causes of forest degradation, integrate
biodiversity conservation and meet the needs of local
people who depend on forest-based goods and services.
Restoration will also need to look beyond the individual
site-level interventions to ensure they add up to an
optimal result at the landscape level. FLR aims to
meet these criteria for success, by focusing on a
multi-stakeholder approach. Much more than simply
putting trees back in the landscape, FLR is a difficult,
challenging concept to put into practice. Land-use
options need to be negotiated with different stakeholders
and the inevitable trade-offs between competing landuses need to be explicitly addressed.’143
Technical interventions of FLR can include: rehabilitation and
management of degraded primary forest, including enrichment
planting; management of secondary forest (eg, SFM); promotion of
natural regeneration on degraded lands and marginal agricultural
sites; ecological restoration, including establishment of corridors
between protected areas (biodiversity); plantations and planted
forest; and agroforestry and other configurations of trees on farms.
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Efforts to establish FLR led to the creation of the Global Partnership
on Forest Landscape Restoration.140 FLR information and resources
are relatively slim, and many pre-date the REDD era.143, 144 FLR may
to some extent be a victim of the REDD gestation period, with some
participants waiting to see the formalisation of REDD that is hoped
for in the post-Copenhagen period. But FLR is essentially a REDD
compatible model, as a 2009 editorial in the IUCN Forest Conservation
Programme Newsletter makes clear:

‘Forest-based mitigation measures, rather than focusing
narrowly on carbon, should be broad-based, encompassing
the issues of sustainable natural resource use, biodiversity
conservation and secure local livelihoods, and should
address the concerns of forest-dependent people (with
particular safeguards for the rights of indigenous people and
women)... adaptation measures need to take account of
local climate coping strategies and livelihoods, and be based
on an ecosystem approach (i.e. incorporating a range of
local and landscape-level strategies that enable both people
and nature to adapt in the face of climate change).’145
The UNEP-WCMC Forest Restoration Information Service (FRIS)146
has a number of valuable case studies from around the world, and
a user survey. The latter indicates that most restoration practitioners
are focused on biodiversity conservation as the primary objective.
At the same time, the need for information on connecting forest
restoration with carbon sequestration was cited as the most important
need. Other resources include Hope in a Changing Climate, a
compilation of stories demonstrating how ecosystem restoration has
contributed to climate mitigation, sustainable agriculture, and poverty
alleviation.147 FAO also provides some information resources.148

What has been learned from FLR projects? A WWF report summarised
lessons drawn from its FLR schemes.149 The main findings include the
need for wide stakeholder participation and a diversity of restoration
strategies that is not limited to tree planting, and the development of
partnerships with companies, private ownership, research institutions,
development and social NGOs and other local community organisations,
as well as conservation groups. WWF’s implementation of FLR includes
a project in Madagascar, which is essentially tree planting for local
people’s consumption rather than forest conservation per se.
5.3 Tree planting schemes: an overview
The act of planting a tree, the image of a young seedling sprouting out
of the soil, is perhaps the closest thing we have to a universal symbol
of environmental stewardship and conservation, but trees are planted
in a wide range of contexts, and to meet an equally wide range of
objectives. Overall, trees are usually planted for multiple purposes,
which sometimes include forest carbon sequestration, but not always.
Goals and purposes include: combating soil erosion and desertification;
increasing agricultural productivity by improving soil fertility and
climatic conditions for crops and livestock (shade, fodder, cooler
temperatures); conserving biodiversity and ecosystems, by establishing
corridors between isolated habitats and thus assisting forests to
regenerate; protecting water catchments; and providing new sources
of fuelwood, charcoal, timber, foods, medicines and fibres.
A further category of tree planting is carried out for amenity reasons – in
parks, inside cities, towns and villages and on their edges and on the
edges of settlements. Sometimes this kind of tree planting is also a part
of attempts to renew or develop greater social cohesion and civic pride.
Increasing carbon sequestration is a more recent addition to this
mix of goals, and it often competes with other goals, such as timber
procurement, woodfuels supply and agricultural land use. The goals
of tree planting projects are therefore often related to utilisation
rather than conservation.
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Below we summarise a range of tropical African tree planting
projects to illustrate the wide variety of approaches and objectives.
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5.3.1 A Rocha
A Rocha is a UK philanthropic foundation working in 19 countries
around the world, including three in tropical Africa: Ghana, Kenya
and Uganda. In Kenya, A Rocha is working with the Arabuko-Sokoke
Schools and Ecotourism Scheme (ASSETS). As part of the ASSETS
project, high school children living within 3 kilometres of the ArabukoSokoke forest are eligible to receive a scholarship, funded by the
revenues from ecotourism in the forest. Villages are also involved
in restoring the forest, and given seeds to plant their own trees for
woodfuels, fruits and other products, which reduce the need to
enter the forest. Because the scholarships come from ecotourism,
keeping the forest in good condition is in the interests of everyone.
5.3.2 African Rainforest Conservancy
ARC has been active in the Eastern Arc forested mountains of
Tanzania since 1990. Four million trees have been planted, largely
through participatory forest management schemes.150 The goals
are a combination of forest conservation and restoration and the
provision of fuelwood and materials for local communities. ARC’s
funding model is reliant on fundraising from the public through its
website and other activities.
5.3.3 Carbon Footprint and other offset schemes
Tree-based carbon offset projects have been a standard option since
the start of consumer-oriented climate mitigation in the early 1990s.
Examples include Carbon Footprint,151 which offers tree planting
offsets (at $11 per tree) in a number of locations, including the Great
Rift Valley in Kenya. A broad range of reasons for tree planting are
given, including biodiversity conservation, climate mitigation and
poverty alleviation.

Other NGOs using this model are the International Small Group
and Tree Planting Program (TIST),152 which has projects in Kenya,
Tanzania and Uganda (where the aims are to improve farming and land
use techniques for subsistence farmers), and RIPPLE, a UK-based
charity working on education, health and environment (tree planting
and fuel-efficient stoves) programmes in Malawi.153 The main treeplanting project is in the Nkhata Bay District, where 400 community
nurseries are growing 4 million trees a year, for planting across an area
of 400,000 hectares. The reforestation activities are the production
of woodlots for fuelwood and building materials, soil and watershed
management and food from fruit trees and other agroforestry.
5.3.4 Environment Africa
Some tree planting schemes have arisen out of community-based
projects that have broad social and environmental aims. Environment
Africa is a Zimbabwe-based initiative, which carries out tree planting
activities in schools, through a local rotary club, and a project to give
elderly eye surgery patients at the local hospital a fruit tree.154 The
fundraising model for Environment Africa and carbon offset initiatives
is similar: both approaches are reliant on finance from public giving
to carry out their work.
5.3.5 FARM Africa
FARM Africa supports subsistence pastoralists and farmers across
Ethiopia, Kenya, Sudan, Tanzania and Uganda by providing them
with veterinary services and training on new farming techniques;
introducing new sources of income, such as ecotourism ventures;
increasing access to loans, markets, equipment and training; and
advocating for improved land tenure.155 FARM Africa also organises
tree nurseries and plantings in the context of community forestry,
with an emphasis on creating new sources of income: beekeeping
and marketing honey, growing fruit and crafts made from trees.
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5.3.6 Green Belt Movement
The GBM156 (the flagship project of the Nobel Laureate, Wangari
Maathai) originated as a social movement in Kenya, aiming to
address underlying social, political, and economic causes of poverty
and environmental degradation: ‘The GBM started by addressing a
serious problem with a simple solution: getting communities to plant
trees as a symbol of their commitment... participants will develop a
deep desire to better their own lives and communities. As they gain
economic security, they are willing to protect shared resources such
as forests, public parks, and rivers. The seeds of democracy, good
governance, and environmental stewardship have been planted,
but their shoots are still tender.’
GBM has now developed into a worldwide movement, but Kenya
and other African countries are still the main focus of much of the
activity. The organisation has begun to integrate conservation and
reforestation goals into its programmes, and recently received a grant
from the World Bank’s BioCarbon Fund to reforest 1,876 hectares
of forest in the Aberdare Range and Mount Kenya watersheds in
Kenya. The area has been degraded by charcoal production, illegal
agriculture and cattle grazing; the purpose of reforestation is to
produce social benefits, rather than conservation. The outputs will
be fuelwood, charcoal, timber and NTFPs for local communities,
managed via Community Forest Associations.157
5.3.7 International Tree Foundation
In Africa, the ITF158 works in Cameroon, Ethiopia, Gambia, Ghana,
Kenya, Malawi, Mali, Rwanda, Sudan, Tanzania and Zambia. The
projects (mostly agroforestry and community forestry) have a variety
of goals, including watershed management, forest products (timber
and NTFPs) and soil management.

5.3.8 TREE Aid
Tree Aid159 is a UK charity staffed by foresters which works in some
of the most degraded land environments in Africa, including Burkina
Faso, Ethiopia, Ghana and Mali. The overall goal is to improve
livelihoods through sustainable tree management. Tree Aid provides
funding and on-the-ground training and support for local organisations,
working mainly with community forestry, agroforestry, NTFPs, and
fuelwood production models.
5.3.9 UNEP-ICRAF Billion Tree Campaign
Plant for the Planet: Billion Tree Campaign is a UNEP initiative, backed
by Wangari Maathai and advised by ICRAF.160 It was launched in
2003 with the aim of planting 7 billion trees by the end of 2009. The
campaign has continued after meeting this deadline and, as of June
2010, reports that over 10 billion trees have been planted towards a
new goal of 12 billion.160 The goals are broad, and include reforestation,
climate change mitigation, biodiversity protection and poverty alleviation.
Tree planting is encouraged in four areas: degraded natural forests
and wild places; farms and rural landscapes; sustainably managed
plantations; and urban environments. There appears to be no calibration
with areas of high deforestation. The initiative is probably best seen as
a form of educational outreach: there is a strong focus on encouraging
schools to participate, for example through school tree nurseries.
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6. Conclusions
We see four forest conservation and restoration approaches that
donors and funders can support in tropical Africa:
n C
 ontinuing
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support for key REDD participants. There are a range
of organisations who are playing critical roles in the current REDD
design stage. Their continued involvement in the UNFCCC and
other processes is vital, and many are reliant on philanthropic
support to resource their teams.

n S
 upporting

conservation and restoration in existing protected
areas. Many existing protected areas in tropical Africa are severely
under-resourced. As a result, protection is often inadequate, leading
to partial deforestation and degradation. In the short term, they are
unlikely to obtain significant additional finance from governments.
Philanthropic support can act as critical ‘bridging finance’ until
more permanent funding mechanisms can be devised.

n S
 upporting

capacity building in tropical African forest protection.
Many African countries have woefully underfunded forest protection
agencies and civil society organisations. Without additional
resources they will be badly prepared for REDD management when
REDD finance materialises. Donors and funders can make a big
contribution by supporting capacity building in national NGOs,
but also government departments responsible for forest
management and conservation.

n F
 under

support for new large-scale forest conservation and
restoration areas. There is an absolutely critical need for new forest
conservation and restoration projects in tropical Africa that start as
soon as possible, and do not wait for the REDD deal to be finalised.
These should potentially be able to draw on a combination of
philanthropic and voluntary market finance, and may also be able
to attract support from international institutions and governments.

The priority is clear: the millions of hectares of dormant and already
logged forestry concessions that can be found across the region,
which afford a huge opportunity to conserve existing forests and
restore those that have become degraded.
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