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Abstract

REDD+, a climate change mitigation mechanism that values carbon in tropical forests, is expected to provide Africa with a
range of environmental and socio-economic benefits. Drawing on a vast array of literature and personal experiences, this
review analyzed particular features and challenges that REDD+ implementation has faced on the continent. The distinct
contexts and major challenges regarding governance, finance and technical capacities are discussed, and mechanisms to fill
these gaps are suggested. Radical land tenure reform and a perfect safeguard mechanism that transfers forest land and car-
bon to the communities are unlikely. REDD+ should rather look for systems that respect local institutional arrangements,
and allow forest-based communities to participate in decision-making and benefit sharing, particularly benefits from emer-
ging REDD+. Finances for REDD+ infrastructure and the results-based payment are in short supply. While negotiating for
potential external sources in the short term, Africa should generate domestic financial resources and look for additional pay-
ments for ecosystem services. Africa should also negotiate for forest monitoring capacity building, while strengthening local
community forest monitoring. This review contributes to an improved understanding of the contexts and challenges to con-
sider in the capacity and policy development for REDD+ implementation.
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1. Introduction

1.1. Background

Deforestation and forest degradation, mainly in the tropics
and subtropics, continue to be a significant source of global
greenhouse gas emissions, second only to the industry sec-
tor (IPCC, 2014). At the same time, forest conservation
and management have been thought to offer a relatively
low-cost and quick emissions reduction option if the right
policies and institutional structures are designed and imple-
mented (Richards and Stokes, 2004; Stern, 2007). These
tenets provided the theoretical basis for the United Nations
Framework Convention for Climate Change (UNFCCC) to

progressively recognize a mitigation mechanism for redu-
cing emissions from deforestation and degradation and
promoting conservation, sustainable management of forests
and enhancement of forest carbon stocks (REDD+)
(UNFCCC, 2010). REDD+ aims to provide performance-
based financial incentives for developing countries, with
the major benefit of mitigating greenhouse gas emissions,
particularly from the forest sector. It has also anticipated
co-benefits of addressing socio-economic development
challenges, such as poverty alleviation and promoting good
governance.
In the most recent global climate agreement (the Paris

Agreement), REDD+ has been offered a stand-alone article
(Article 5) (UNFCCC, 2015), signaling a continued, broad
international political backing of the mechanism. The
emergence of REDD+ has increased the engagement of
developing countries in global climate change negotiations
(Agrawal et al., 2011; Miles and Kapos, 2008), whose con-
cerns and interests were largely sidelined in the past. Con-
sequently, REDD+ has attracted a number of developing
countries in Asia, Latin America and Africa to participate
voluntarily. In the UNFCCC climate change negotiations,
however, African countries have been lumped in one large
group – the Africa group and the Group of 77 (G77), a
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block consisting of countries with very different views and
interests. Divergence in views often leads to difficulties in
reaching consensus or that negotiating positions are only
stated in very general terms (Kasa et al., 2008). African
countries are thus too disenfranchised to influence major
decisions and to promote Africa’s unique but diverse inter-
ests in climate change negotiations (Atela and
Quinn, 2014).
Despite a weak role in significantly influencing the

course of the UNFCCC negotiations and the challenges
they face in implementing REDD+, 26 African countries
have shown interest so far, mostly through their national
REDD+ readiness plans and policy documents. Some have
also established REDD+ pilot projects. Most are partnering
with UN-REDD, have signed bilateral agreements with
developed countries or have sought multilateral arrange-
ments with international financing or technical institutions.

1.2. Features and challenges

Implementing REDD+ in sub-Saharan Africa (Africa, here-
after) has unique features in addressing (points 1–3 below),
and faces a number of roadblocks (points 4–6 below).
(1) Africa faces a high potential for increased emissions,

as African forests are under continuous threat from defor-
estation and degradation (FAO, 2010, 2015; Keenan et al.,
2015). (2) Africa is home to the largest proportion of
forest-dependent subsistence households in the world
(Somorin, 2010). Consequently, the drivers of deforestation
and forest degradation in Africa are mainly subsistence
livelihood-related national and local scale drivers (FAO,
2010; Fisher, 2010; Hosonuma et al., 2012; Kissinger
et al., 2012). Thus, the challenge to the African forest sec-
tor is how to reduce the fast rate of forest depletion, and at
the same time manage forests and woodlands to provide
sustainable livelihoods to the large and rapidly growing
forest-dependent population. Therefore, REDD+ emerges
as a viable alternative to those activities that lead to defor-
estation and forest degradation, and has the potential to
represent Africa’s contribution to the global initiatives to
curb emissions. (3) REDD+ promises socio-economic
development, including poverty reduction and sustainable
livelihoods (Atela et al., 2014; Pokorny et al., 2013). The
envisaged contribution to the goal of socio-economic
development is, particularly, more attractive than the cli-
mate goal because in the African context, socio-economic
development takes precedence over climate change mitiga-
tion. Hence, many African countries have recognized a
substantial potential in REDD+ and documented their
interests through their readiness activities, national strate-
gies and demonstration projects. (4) REDD+ in Africa
faces financial challenges, including financing in advance
of performance-based payments (Angelsen, 2013) and
there is a lack of investments, which is likely fueled by
uncertainties related to global carbon markets and finance
provisions (Joseph et al., 2013). (5) Forest governance and

related land tenure reform issues are critical for success,
but highly sensitive in the context of Africa (Larson et al.,
2013). (6) REDD+ requires a credible system that will
ensure measurement, reporting and verification (MRV) of
emissions from forests (UNFCCC, 2010). African coun-
tries, however, have not been able to accurately measure
and report the carbon in their forests.

Since the emergence of REDD+, there has been a surge
in literature on related topics, such as the evolution, policy,
financing, and monitoring of forest carbon. Nevertheless,
particular features in the context of REDD+ in Africa, as
well as the potential challenges that REDD+ in Africa
might face, are poorly documented and debated. The objec-
tives of this paper are to analyze features and challenges
that Africa might face in implementing REDD+, and to
offer some mechanisms for addressing these challenges.
Such analyses may contribute to an improved understand-
ing of urgent features and challenges for capacity and pol-
icy development to enable REDD+ implementation in
Africa.

2. Method

This paper draws, initially, on published scientific literature
and reports based on an independent search or search com-
bination of major terms, including REDD+, Africa, defor-
estation, finance, governance, and forest monitoring. The
main research question that guided the literature search
was ‘what are the particular features and challenges REDD+
has faced in Africa?’ Because REDD+ is a relatively
recent development, most of the available evidence is
found outside of traditional academic literature. Therefore,
a focused literature review targeted UNFCCC documents
consisting of ‘Decision Reports’ from the conference of
the parties (UNFCCC, 2007, 2009, 2010, 2011a, 2011b,
2012, 2013, 2014, 2015), country reports, and communica-
tions from governments and non-governmental organiza-
tions (NGOs). A further refined review looked at published
scientific literature, policy literature from institutions
related to REDD+, such as the UNFCCC and UN-REDD,
key journals related to climate, environmental and forest
policy issues in the tropics, and country-level reports on
REDD+. The refined search, together with our own experi-
ences, enabled an understanding of the particular features
of REDD+ in Africa. Furthermore, these sources were used
to identify the challenges African countries have faced or
will potentially face in moving from the readiness phase
(i.e., policy, technical and structural preparation phase) to
REDD+ implementation on the ground. The analyses fur-
ther served to put the features and challenges identified
into perspective, and offered a discussion of the mechan-
isms for addressing the challenges.

While features and challenges of REDD+ are related to
an extensive economic, social and political agenda, the
scope of this review is limited to (1) financing REDD+
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implementation, (2) governance, particularly land tenure
issues, and (3) technical issues related to monitoring,
reporting and verifications of forest carbon.

3. The context of REDD+ in Africa

3.1. Forest types and country circumstances

In the context of REDD+, Africa may be widely recog-
nized because of the vast rainforest in the Congo basin.
Indeed, the Congo basin is comprised of an area of about
4.1 million km2, spanning across six countries, and con-
taining the second largest block of dense rainforest after
the Amazon (Perez et al., 2005). However, Africa is
endowed with a wide variety of other forest types and
woodlands, such as the vast seasonal Miombo woodlands,
semi-arid wooded savannahs and mangroves with varied
carbon storage, biodiversity and socio-economic benefits.
Africa also has immense, but often overlooked, tree
resources in agro-forestry (Mbow et al., 2014), with a
potential for carbon storage, while providing livelihoods
for poor smallholder farmers. These forests and woodlands
make Africa a major stakeholder in any climate change
mitigation action, particularly REDD+.

The various forest types, coupled with national circum-
stances such as deforestation and degradation rates and the
potential for implementation and the levels of engagement
in REDD+, varies by regions and countries. As a result,
African countries may pursue different approaches with
regard to adopting and implementing REDD+, and the
types of the primary REDD+ activities in which they may
engage in will typically vary. Countries in the Congo basin,
such the Democratic Republic of Congo (DRC) and Came-
roon, rightfully attract REDD+ because, together, they rep-
resent about 85% of the Congo basin rainforest, and
consist of areas of high carbon, conservation and biodiver-
sity importance. Consequently, the Congo basin receives a
lot of attention from donor countries and institutions. In
terms of the forest conditions, the Congo basin can be con-
sidered as a high forest cover/low deforestation region
(Megevand et al., 2013). As a result, in this region, forest
conservation may be considered as a priority REDD+
activity. However, deforestation and forest degradation are
also becoming important due to increasing pressures on
the forests from slash-and-burn agriculture, commercial
export-oriented farming, mining and logging operations,
and charcoal production (Megevand et al., 2013; Potapov
et al., 2012). REDD+ will, in this region, face strong chal-
lenges from business-as-usual activities, including mining
(Megevand et al., 2013), commercial and illegal logging
(Perez et al., 2005) and, in the future, large-scale agricul-
ture (Lisk, 2013). Therefore, the success or failure of
REDD+ in this region will have significant global and
regional implications for climate change mitigation
actions.

Countries in eastern, central and southern Africa, includ-
ing Tanzania, Zambia, Zimbabwe, Angola, Mozambique
and Malawi are endowed with the savannah woodlands,
most notably the Miombo – the most extensive tropical
woodland formation in Africa (Campbell, 1996). These
woodlands support the livelihoods of millions, and are
experiencing high rates of deforestation and forest degrada-
tion, mostly due to shifting cultivation as well as wood
extraction for charcoal and firewood (FAO, 2007). There-
fore, reducing deforestation and forest degradation can be
thought of as primary REDD+ activities in these regions.
Other African countries such as Ethiopia, Kenya, Mada-
gascar and West African countries including Ghana and
Nigeria have already lost a significant portion of their for-
ests and woodlands to decades of deforestation (FAO,
2010, 2015). Therefore, their participation in REDD+
entails efforts for forest landscape and ecosystem restora-
tion, thus enhancing the carbon stock of their forest land as
their major REDD+ activity.

3.2. Forest dependence and drivers of deforestation
and forest degradation

Among the unique features of African forests is that they
are home to a large human population, and that their
resources further play a major role as a regular household
income source (up to 15–20%, Vedeld et al., 2007). The
forest sector accounts for 6% of Africa’s gross domestic
product (GDP), which is the highest in the world (UNEP,
2006). Another major piece of evidence of high forest
dependence is that fuel wood and charcoal are the major
sources of household energy for more than 80% of rural
households in Africa (World Bank, 2011), and such a
dependence is far larger than that of any other regions of
the world.
Furthermore, a large proportion of the African popula-

tion depends on climate sensitive economic activities such
as rain-fed agriculture and pastoralism, which are particu-
larly vulnerable to climate change and variability and
related stresses such as droughts, floods and diseases,
coupled with the systems’ low adaptive capacity (IPCC,
2014). Africa has a large proportion of subsistence farmers
and poor landless households. For such households, forests
serve as safety nets against climatic and economic shocks
(Somorin, 2010). In addition, the population of Africa is
growing at a much faster rate than any other region of the
world, and more than two thirds of the growing population
depends either directly or indirectly on forest resources
(Somorin, 2010). The continued high fertility (5.4 children
born per women) and high population growth rates
(Canning et al., 2015), coupled with a large proportion of
young people looking for land for agriculture, energy wood
and settlement, have put an enormous pressure on forests.
Consequently, Africa experienced the greatest forest losses
out of all other tropical regions between 2000 and 2010,
and the second largest of all regions between 1990 and
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2010 (FAO, 2010). Furthermore, between 1990 and 2015,
all sub-regions in Africa have experienced a decline in for-
est area (FAO, 2015; Keenan et al., 2015).
In general, since the 1980s tropical deforestation and

degradation has been seen as increasingly driven by the
international timber and agricultural markets which, in
turn, are driven by large-scale industry (Ananda and Her-
ath, 2003; Butler and Laurance, 2008; DeFries et al., 2010;
Rudel et al., 2009). Defries et al. (2010) find quantitative
support for this argument, illustrating a correlation between
deforestation and net agricultural trade and urban popula-
tion growth. They concluded that forest losses in the tro-
pics are driven by growing export demand for both
agricultural and primary products, such as cattle, soybeans,
palm oil and timber.
Market-driven deforestation has been a dominant feature

for many years in tropical forested countries in Latin
America (e.g., Brazil) and Asia (e.g., Indonesia). But the
threat to African forests from commercial agriculture is
also growing, and is expected to increase substantially.
There is a possibility of cross continental leakage (Jonsson
et al., 2012), as palm oil agribusinesses expand into
forested African countries such as Cameroon, Ghana and
Liberia. The agribusiness expansion into Africa might be
related to Indonesia’s decision to ban granting new conces-
sions of land to palm oil plantation companies, together
with the restrictions and the reduced availability of land in
Malaysia. Furthermore, since the mid-1990s, millions of
hectares of land in African countries have been under
transnational land deals or ‘land grabbing’, which involves
the transfer of land to investors (at least one million ha
each in Ethiopia, Liberia, Mozambique, and Sudan)
between 2004 and 2009 alone (Afionis, 2012; Baglioni and
Gibbon, 2013; de Haro, 2013; Lisk, 2013). This will inevi-
tably lead to the expansion of agriculture into tropical rain-
forest regions (DeFries et al., 2010), and will potentially
increase the opportunity cost of implementing REDD+ by
putting a higher price on timber and cleared land than the
benefits that REDD+ can generate.
Despite evidence of market-driven deforestation, includ-

ing land grabbing, country reports and meta-analyses indi-
cate that deforestation and forest degradation in Africa are
still mainly driven by poverty-related factors, such as sub-
sistence agriculture, fuel wood collection and charcoal pro-
duction (FAO, 2010; Fisher, 2010; Hosonuma et al., 2012;
Kissinger et al., 2012). Once cleared, the land is often sub-
ject to widespread and serious erosion and degradation,
aggravated by poor land management (Ananda and Herath,
2003). This has strong negative implications for food pro-
duction. Consequently, REDD+ is often suggested to look
into the rural sectors, particularly subsistence agriculture
and household energy. REDD+ needs to address all major
drivers of deforestation and forest degradation (UNFCCC,
2010), and its sustainability in Africa thus depends on how
well it addresses these drivers. The drivers, however, are
systemic and intertwined in African land use policies,

economies and politics, and hence are too broad and heavy
for REDD+ policies alone to fully address.

3.3. The goal and promises of REDD+

Climate change mitigation remains the major goal of
REDD+. Meanwhile, REDD+ promises financial opportu-
nities through markets, performance-based payments or
aid. Africa can therefore potentially become a significant
beneficiary if REDD+ were to be implemented on a large
scale. REDD+ further promises to address some of the typ-
ical socio-economic development challenges such as pov-
erty and poor governance. The envisaged payments or aid
could be a significant source of funding for socio-
economic development. External finance would attract
African governments to voluntarily participate in the
REDD+ program, including those that previously had
shown less interest in forest conservation and management.

REDD+ also promises to promote environmental and
social safeguards while promoting forest conservation and
management (UNFCCC, 2011a). The rights of forest-
dependent communities and reducing environmental risks
such as pressures on biodiversity and promoting ecosystem
services are particularly relevant to Africa due to its large
and diverse forest resources, as well as the millions of
forest-dependent vulnerable populations. Therefore, syner-
gies are feasible among the multiple benefits of REDD+.
Yet, tradeoffs exist that may favor the social and environ-
mental co-benefits over the climate change benefits. West-
ern donors and investors emphasize carbon benefits, while
REDD+ practitioners such as civil society groups and local
communities are often interested in the non-carbon benefits
(McDermott et al., 2012). In contrast, central governments
in Africa would be interested in the promised external
funds through REDD+. In general, co-benefits may be
favored, because socio-economic development, including
poverty reduction, takes precedence over the urgency of
emissions reduction. Trade-offs will thus be inevitable and
reflect the relative value of land for different purposes. This
puts pressure on REDD+ to meet opportunity costs of
clearing for agriculture and charcoal production, the two
most important causes of deforestation and degradation in
Africa (Fisher, 2010; Fisher et al., 2011).

4. The challenges of implementing REDD+ in
Africa

4.1. Governance challenges

In the context of international development, governance
refers to a structure of decision-making and resource man-
agement and is associated with issues such as transparency,
participation and accountability (Thompson et al., 2011).
Bad governance has been identified as a major contributor
to Africa’s development problems, including poverty and
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natural resources depletion (Brautigam and Knack, 2004).
In particular, development and environmental projects in
Africa often fail because of corruption, mismanagement of
project finances and poor participation by the wider public
(Sachs and McArthur, 2005). Consequently, good govern-
ance has been among the preconditions for funding from
the International Monetary Fund (IMF), World Bank, and
bilateral donors (Paloni and Zandari, 2006).

In the context of REDD+, governance covers issues such
as land tenure, resource rights, benefit sharing and policies
and forms of forest management (Phelps et al., 2010). In
particular, governance of the forest sector in Africa is char-
acterized by poor institutional capacity and performance,
weak forest conservation programs and insecure land and
forest tenure by indigenous and local communities (Agrawal
et al., 2011). Furthermore, lack of cross-sectoral coordina-
tion on REDD+ and compatibility between REDD+ and the
national land and agriculture policy are suggested to have
impeded REDD+ implementation (Atela et al., 2016). Weak
political and governance systems were among the major
roadblocks in pre-REDD+ forest management policies, such
as the Tropical Forest Action Plan (TFAP) and National
Forest Programmes (NFP) (Somorin et al., 2012). Conse-
quently, REDD+ implementation requires reforms in gov-
ernance such as land tenure, and institutions that address the
rights and interests of a wide range of stakeholders, particu-
larly local and indigenous communities. REDD+ was
largely welcomed as an opportunity to redefine governance,
including national and local institutions for forest manage-
ment, for the benefit of large forest-dependent populations
(Levin et al., 2008). As it begins to shape up, however, there
are concerns regarding REDD+ as an emerging environ-
mental mode of governance in crisis (Thompson et al.,
2011), and further concerns that it enables national states to
control rural resources (Phelps et al., 2010). There has also
been a concern that poor governance will compromise the
REDD+ goals, because it can offset reductions in carbon
emissions from REDD+ initiatives by favoring activities
such as illegal logging, uncontrolled land conversion and
charcoal extraction. It can indirectly weaken REDD+ by
undermining institutional reform efforts by favoring the sta-
tus quo (particularly illegal logging as the driver of deforest-
ation), and thus undermining the interests of local people
(Byamugisha, 2013). Further concerns suggest poor govern-
ance can weaken international support in soliciting finances
for REDD+.

There were also concerns that as a mechanism, REDD+
has not learnt much from the design challenges that the
integrated conservation and development projects (ICDPs)
were facing (Minang and van Noordwijk, 2013). If REDD
+ were to be effective, environmental democracy experts
would push for the appropriate engagement of local stake-
holders who live in the areas where the forests are located.
Failure to do so may result in REDD+ becoming another
mechanism that jeopardizes forest resource conservation
and exacerbates poverty issues that the mechanism ought

to alleviate (Takacs, 2014). There was practical evidence
(e.g., in Kenya) indicating that most REDD+ projects tar-
get less vulnerable areas in terms of poverty, thus contra-
dicting the mechanism’s poverty reduction objectives
(Atela et al., 2014).
In the context of REDD+ in Africa, land tenure probably

represents the most serious governance concerns, as rural
land remains the single most important resource for devel-
opment across Africa. Particularly, land tenure reforms to
allow local communities to claim property or collective
tenure rights on the forest land and its resources appear at
the top of REDD+ development objectives. In most Afri-
can countries, the state claims legal title over land, espe-
cially forested-land, but often appears to have weak control
over the forests themselves. On the other hand, a great
majority of the rural population, including both individuals
and communities, depends on forests that they do not
legally own. More than 90% of Africa’s rural land is tenu-
rially undocumented (Byamugisha, 2013), and less than
2% of Africa’s tropical forests are legally owned or desig-
nated for use by forest communities or indigenous groups,
compared to nearly one-third of all forests in Latin Amer-
ica, Asia and the Pacific (Allen, 2011).
Compared to other tropical forested regions, Africa lags

behind – and most likely will remain behind – in forest
tenure reform. Customary institutions related to forest
resources are often disregarded, or replaced with ‘modern’
laws that effectively exclude the communities, for instance,
in the Congo basin (Acker, 2005; Oyono, 2005). In most
cases, central governments control tenure arrangements
using a general formal law in administration, allocation
and use of forest resources. Even when the communities
exercise participatory forest management, formal owner-
ship of the forests remains with the state, for instance,
across all participatory forest management projects in Ethi-
opia. This would make forest lands highly vulnerable to
land grabbing and expropriation, with poor or often no
compensation to the locals. The surge in land-grab by com-
panies from Asia and the Middle East, as well as corrupt
local government officials in the name of foreign direct
investment in Africa, have not generated much sustained
economic growth or improved food security for the com-
munities. Instead, land deals consider domestic elites, not
local communities, as partners and beneficiaries, as docu-
mented in Southern Africa (Hall, 2011). In Madagascar
and Ethiopia, recent land-grabs resulted in public discon-
tent as the deals ignored the livelihoods and subsistence
rights of small farmers (Robertson and Pinstrup-Andersen,
2010). Therefore, generally land tenure, including owner-
ship, access, use and transfer, remains the most difficult
challenge, not just for REDD+ implementation, but also
for development policies across Africa.
In addition to the land governance issues, Africa also

does not have any clear rights to the carbon from the for-
ests. Globally, indigenous people and local communities
own legally recognized rights to one-eighth of the global
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forest resources, which sequesters about 37.7 billion tons
of carbon in its biomass (WRI, 2014). Despite this strong
stake, the recognition of rights to carbon from such forests
through the REDD+ mechanism has been an uphill task
for many practitioners due to the interests of the national
and sub-national government regarding the revenue that is
likely to be generated from the REDD+ mechanism. Chal-
lenges remain, especially relating to the social safeguards,
such as carbon rights, as REDD+ moves into the imple-
mentation phase. Therefore, there is a strong need to artic-
ulate upon social safeguards if REDD+ is indeed to benefit
the local communities, such as the indigenous people
whose entire livelihoods depend on the forests.

4.2. Financial challenges

Unlike the preceding project-based tropical forest manage-
ment approaches, REDD+ intends to involve a
performance-based approach, in which payments will be
made ex post in respect to the actual emissions reduction.
The UNFCCC’s decision at COP 21, the Paris Climate
Agreement (UNFCCC, 2015), also recognized the contin-
ued importance of adequate financial resources for the
implementation of REDD+ and the results-based payments
for REDD+. Large amounts of funds are needed to finance
all phases of REDD+ – readiness, capacity building and
piloting. Forested countries outside of Africa, such as Bra-
zil, Indonesia and Guyana, entered bilateral agreements
that guarantee performance-based payments with devel-
oped countries, mainly Norway. In addition, most of these
countries are in better economic situations, and can finance
a significant part of their REDD+ development using
domestic resources. African countries, in contrast, have
poor institutional capacities, and thus less leverage for
performance-based negotiations – and will have to depend
on external aid as domestic resources are limited
(Angelsen et al., 2012).
A recent evaluation of Norway’s International Climate

and Forest Initiative (NORAD, 2013) underscores a lack of
performance-based payments in the agreement between
Norway and Tanzania as a disincentive in establishing for-
est carbon monitoring systems in Tanzania. Because of
uncertainties surrounding the performance-based pay-
ments, practitioners in Africa lack the confidence to prom-
ise local communities REDD+ payments for protection and
improved management of their forests. In order to negoti-
ate for performance-based payments, African countries
would have to first build capacities of their technical, gov-
ernance and financial institutions.
The major sources of funding for REDD+ readiness,

strategy design and pilot projects in Africa are currently
non-market initiatives such as the Congo Basin Forest Fund
(CBFF), the World Bank’s Forest Investment Fund, the
Forest Carbon partnership facility, UN-REDD and the Gov-
ernment of Norway. The challenge is that if all countries
were to apply for these funds, those initiatives would be

very far from sufficient. Official development assistance
might be thought of as a significant source of funding for
REDD+ (Angelsen, 2013). In Africa, however, the present
bulk of foreign financial assistances, at best, are allocated
to basic services such as education, health and consump-
tion. In most cases, foreign funds are otherwise wasted on
corrupt recipients, leaving limited finance for environmen-
tal projects. Furthermore, where poor governance and cor-
ruption are experienced, as often is the case in Africa
(Sachs and McArthur, 2005), governments lose the lever-
age for receiving further official development assistance.
Even if external finance is available, national financial insti-
tutions in Africa often lack the capacity and competence to
meet fiduciary standards, transparency and the capacity to
manage large funds in efficient and transparent ways.

Market-based mechanisms (REDD+ credits) to support
REDD+ have attracted substantial interest, especially
among western donors. There has been a debate regarding
whether or not REDD+ credits should be included in the
future global carbon market (Seppanen et al., 2013),
mainly because of the skepticism that REDD+ credits will
crowd out mitigation in other sectors (Beltran et al., 2013).
Second, the bulk of the carbon market today is outside of
Africa, and is likely to remain so. Africa has benefited rela-
tively little from the global carbon market so far. This is
associated with the private sector’s perceived level of high
risk, associated with limited infrastructure, poor govern-
ance, uncertain land tenure, and limited capacity and
awareness in Africa (APF, 2009). Third, even if REDD+
credits were available in carbon markets, it is highly likely
that Africa would be outcompeted by other regions that
have better technical capacities for providing reliable emis-
sion reductions. For instance, by mid-2014, Africa hosted
only 3% of all registered Clean Development Mechanism
(CDM) projects developed with international partners
(Röttgers and Grote, 2014).

A further challenge is that REDD+ should generate
funds large enough to reduce business-as-usual activities.
In the African context, these include agriculture and wood
extraction that would otherwise lead to deforestation or for-
est degradation. This means that the revenue to be gener-
ated by REDD+ should be comparable or larger than the
opportunity costs plus the costs of implementing REDD+,
such as costs for environmental and social safeguards,
transaction, and monitoring (Karsenty et al., 2014). In the
face of low demand for carbon and thus low carbon prices
in an already volatile carbon market (Seppanen et al.,
2013), the revenue that can be generated through the mar-
ket would be far less than that which is needed to support
REDD+.

4.3. Technical capacity challenges

REDD+ payments require a demonstrated emissions reduc-
tion from REDD+ activities. Consequently, the UNFCCC
(UNFCCC, 2009) decides that countries that wish to
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participate in REDD+ will have to establish an MRV system
to quantify emissions reductions and removals. In addition,
participating countries are required to develop forest refer-
ence (emission) levels (UNFCCC, 2010) that provide a
benchmark for estimating emissions reductions from REDD
+ activities (Meridian Institute, 2011). The Warsaw frame-
work for REDD+ (UNFCCC, 2014) sets minimum reporting
requirements before countries can qualify for results-based
finance. Particularly in the face of quality indicators in the
context of reporting to the UNFCCC (IPCC, 2003, 2006),
there is a large technical capacity gap that needs to be filled
before REDD+ can be fully implemented.

The methodological guidance for monitoring
(UNFCCC, 2009) recommends the use of a ground-based
forest carbon inventory, remote sensing or a combination
of the two in estimating forest carbon stocks and forest
area changes. Forest inventory in Africa is characterized by
a general lack of regular and frequent data collection,
absence of standardized methods for data collection and
lack of complete and up-to-date inventories (Austin et al.,
2012). In addition, institutions that have forest information
are poorly coordinated, and data are often scattered across
agencies (Cheung et al., 2014).

In the absence of a National Forest Inventory (NFI),
MRV for REDD+ may be based on the use of remote sen-
sing to monitor deforestation (Herold et al., 2011). Indeed,
forest area and crown cover are readily detectable via
remote sensing, enabling a reliable estimation of changes
due to deforestation (Goetz and Dubayah, 2011). The chal-
lenge is estimating emissions from forest degradation,
which in the African context is particularly important,
because the annual rate of forest degradation is estimated
to be about 50% of that of deforestation (Lambin et al.,
2003). Therefore, accurately identifying degraded areas
and estimating the amount of carbon loss due to degrada-
tion is decisive for REDD+ payments. However, small-
scale clearings for charcoal and wood fuel collection and
subsistence agriculture, as well as forest degradation due to
illegal logging, are difficult to detect via satellite.

The lack of forest carbon monitoring capacities has
strongly contributed to a lack of large-scale investment in
mitigation strategies (Williams et al., 2007). By the same
token, the prevalence of a capacity gap for monitoring for-
est carbon in Africa (e.g. Herold, 2009; Romijn et al.,
2012), could possibly limit the potential benefits from
REDD+ in Africa.

5. Addressing the challenges of REDD+
implementation

5.1. Governance- land tenure reform and social
safeguards

Addressing the drivers of deforestation calls for reforms in
governance and national policies such as tax and trade

regimes, monetary policies and economic development
strategies, and market forces are necessary (Kaimowitz and
Angelsen, 1998). Such reforms in governance or policies
may require incorporating REDD+ into the mainstream
agricultural, forest and energy policies to address the need
for land conversion to agriculture for food production and
forest clearing for energy wood. Some African countries
(e.g. Ethiopia and Cameroon) promise to integrate REDD+
into their economic development and climate policies.
Although it is not clear whether or not there will be a genu-
ine political will to go so far as to commit to the required
reforms, the approach could be hailed as a positive devel-
opment for forest governance.
Many African countries have the poorest scores on

established quality indicators of land ownership rights –
the recognition of customary and associated rights to forest
lands and benefits. Given the cases where REDD+ has pro-
vided some new opportunities for securing local tenure
rights outside Africa (e.g., in Brazil) (Larson et al., 2013),
forest land tenure reform is often suggested as crucial in
achieving the goal of REDD+ (Dokken et al., 2014; Larson
et al., 2013). A profound reform in land tenure, however,
requires a strong political will and ability. In practice, many
African countries have instead constructed a political sys-
tem explicitly opposed to any land tenure reform, and thus
will find land tenure reform as an unacceptable trade-off
between their political interests in land and the benefits of
REDD+ to the local communities. In Africa, politics and
land are heavily intertwined (Jouve, 2007; Unruh, 2008),
such that land represents the major subject in the social
and economic contract between the state and the society.
State-led strategies to land reform rely on ‘top-down’
initiatives and bureaucratic implementation, and thus will
encounter problems, including conflicts when policy
reaches the community (Peters, 2009; Sikor and Müller,
2009). Therefore, few governments would be interested in
a genuine policy reform that encourages private actors or
communities to legally own forest land. When govern-
ments promise land reform, it will most likely be to attract
the political and financial backings of donors and foreign
direct investments or to conform to frequent international
pressures (Peters, 2009), while carrying out dubious or lit-
tle efforts for genuine reforms. In effect, African countries
remain hesitant, and the potential for substantial changes in
existing land tenure appears unlikely (Larson et al., 2013).
Experiences from Latin America and Asia show relative

advances in reforming the legal systems to recognize and
secure customary tenure rights as ownership rights (Allen,
2011). In Africa, where land reforms were made in the past
(e.g., Ethiopia), it did not produce the intended impacts.
Rather, it increased tenure insecurity, undermined access to
land for landless, poor households or faced design and
political challenges, and remained incomplete (Holden
et al., 2013). Incomplete reforms could lead to speculation,
which could easily result in an aggravated deforestation.
This is because in Africa, land entitlements for either
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individuals or communities are often limited to already
cleared land for agriculture or settlement. The perception
that land clearing secures long-term claims to the land may
lead to excessive forest clearance. The subsequent cleared
areas, in a rush to claim rights to new land, are often much
larger than needed for cultivation (Unruh et al., 2005). It is
thus less likely that REDD+ will address the complex ten-
ure problem in Africa so as to satisfy the stipulated require-
ments of REDD+ as per the UNFCCC requirements.
Rather, REDD + -related policies and strategies should
seek for arrangements that recognize indigenous and other
forest-based communities as right holders to carbon and
non-carbon benefits, similar to experiences in Latin Amer-
ica and Asia.
REDD+ further requires governance that extends to

local institutions that guarantee a robust safeguard mechan-
ism to enable the protection of forest livelihoods, human
rights and the conservation of biodiversity (UNFCCC,
2011a). The Paris Agreement (COP 21) (UNFCCC, 2015)
explicitly recognizes the need to respect human rights.
However, social safeguards fail unless those entitled to
benefits are aware of their rights. Engaging customary
institutions and the local communities in a genuine govern-
ance process could enable building trust in the prospect of
REDD+ – and motivate them to protect their forests (Reed,
2008). Furthermore, it is likely that strengthening local
governance institutions is needed to reduce the risk of leak-
age – that is, the displacement of thousands of forest vil-
lages due to deforestation.
Conceptually, it would be hard to argue against the need

for such perfect institutions and robust safeguard. Unfortu-
nately, however, local governance institutions in Africa are
under the control of central governments, which have
vested economic and political interests in local forests, or
can be hijacked by local elites with more socio-political
power, as in REDD+ pilot projects in Madagascar
(Poudyal et al., 2016). While developing a safeguard
mechanism, therefore, REDD+ implementation should
adapt to local circumstances. For instance, Atela (2013),
using evidence from a local REDD+ project in Kenya, sug-
gested that well-defined communal systems may enable
inclusivity, collective action and promote societal benefits
from REDD+. This may be particularly so when existing
institutions enable indigenous and other forest-based com-
munities to participate in decision-making and benefit shar-
ing. Where these do not exist, the creation of institutional
arrangements, such as communal land certification and
joint state forest management, are much more acceptable
to central governments than radical land tenure reform.
There are, however, emerging opportunities, as exempli-

fied by a few recent developments in countries like Ghana,
Malawi, Mozambique, Tanzania and Uganda (Barrow
et al., 2009), where attempts are being made to formalize
local tenure rights through community forestry. In Ghana,
for example, policy reforms that entail clarifying tree and

carbon rights were placed among the top five issues that
need to be addressed for REDD+ to move beyond the read-
iness phase (Mayers et al., 2010).

5.2. Financing REDD+

Africa is largely portrayed as a recipient of public
resources to finance climate change adaptation and mitiga-
tion policies. REDD+ readiness-finance for upfront pay-
ments for investments into the REDD+ national strategy
and action plan, forest reference level, national forest mon-
itoring system and a system for information on safeguards
requires unprecedented funding. Rightly so, Africa may
have to negotiate for a combination of aid and bilateral and
multilateral non-market initiatives for REDD+ infrastruc-
ture development. Records of REDD+ finance flows from
2009 to 2014 (Goldstein, 2015) show that nearly two-thirds
of the pledged or committed funding has gone to countries
outside of Africa, such as Brazil and Indonesia, and that
60% of the committed finance came directly from individ-
ual donor countries, mainly Norway. Africa, indeed, had
also received readiness funding for national strategies and
action plans or technical support from UN-REDD and the
governments of Norway, Finland and Germany, as well as
the World Bank’s Forest Carbon Partnership Facility
(FCPF). But most of the funding from UN-REDD went to
the DRC, although a few countries with some of the high-
est rates of deforestation, such as Ghana and Ethiopia
(FAO, 2015), also received commitments.

For results-based payment, there are only a few, if any,
operational financing mechanisms for Africa under the
UNFCCC, but outside the UNFCCC, countries may apply
for fund-based payments such as the carbon fund of FCPF,
the bio-carbon fund and the REDD+ early movers pro-
gram. However, these funds are available only for countries
that have made significant progress into their REDD+ read-
iness, and they deploy results-based approaches to incen-
tivize changes at the landscape level, which in turn require
capacity building for monitoring and reporting the associ-
ated changes. African countries should, therefore, negotiate
for finances for capacity building in order to demonstrate
the actual reduction in carbon emissions and to compete
against other regions or countries of demonstrated capaci-
ties (e.g., Brazil) for results-based finances. In addition to
reduced emissions, Africa may also seek further ecosystem
service payments, such as payments for biodiversity con-
servation (Johns et al., 2008; Phelps et al., 2010).

Developed countries may promise conditional funds and
technical assistance in the short-term, but in the medium to
long-term, there may be no clear sources of finances to pay
for emission reductions at a scale that is needed to meet
REDD+ emissions reduction targets (GCP et al., 2014).
Recognizing that REDD+ is a long-term investment that
would eventually pay off (through carbon market or cred-
its), Africa should rather consider domestic resources to
self-finance REDD+ implementations in the long run. As a
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good lesson from which to learn, India has recently devel-
oped an innovative, results-based, approach for forest man-
agement (Busch, 2015). The formula deploys distribution
of tax revenue for regional states, not just on the basis of
population, area and income, but also forest cover. In
Africa as well, countries endowed with large oil or other
natural resources such as DRC, Ghana and Angola and
more advanced economies, such as South Africa, should
be able to self-finance REDD+ implementation in the
medium to long-term. Africa should also be able to attract
public and private sector actors for results-based finance to
pay for emissions reductions.

5.3. Bridging the capacity gap in forest monitoring

Africa has weak technical capacities for forest carbon mon-
itoring (Romijn et al., 2012; UN-REDD, 2012). Romijn
et al. (2012) attributed the large capacity gap in Africa to
the limited engagement in the REDD+ process and devel-
opment, but clearly the absence of pre-existing monitoring
capacities play a major role. Some developing countries
outside of Africa, such as Brazil, Indonesia and India, have
benefited from relatively well-developed systems of forest
carbon monitoring, including existing national forest
inventories (Mora and Center for International Forestry
Research, 2012; Romijn et al., 2012).

If REDD+ has to be implemented at the national and
subnational levels, a large NFI scheme and advanced
remote sensing technologies might be required (UNFCCC,
2009). Indeed, for large remote regions such as the Congo
basin, estimating deforestation without the use of remote
sensing can be costly. Technologies such as optical high
resolution sensors, satellite synthetic aperture radar (SAR)
and airborne light detection and ranging (LiDAR) have
greatly improved forest carbon measurements, while fulfill-
ing international monitoring requirements for REDD+
(Achard et al., 2010; Goetz and Dubayah, 2011).

The COP 16 agreement (UNFCCC, 2010), and the Paris
Agreement (UNFCCC, 2015) continued to encourage
developed country parties and international institutions to
assist in capacity building and technology development in
developing countries. In response to this call and in light
of the principle of ‘common, but differentiated responsibil-
ities’, developed countries, mainly Norway, as well as some
multilateral organizations such as FAO and UN-REDD,
entered into agreements with African countries to support
capacity building. Most developed countries committed to
the Kyoto protocol report greenhouse gas emissions result-
ing from land use, land-use change and forestry
(LULUCF) activities. The LULUCF activities are closely
related to that of REDD+ (Maniatis and Mollicone, 2010),
and the UNFCCC encourages the same Intergovernmental
Panel on Climate Change (IPCC) guidance (IPCC, 2003)
and guidelines (IPCC, 2006). However, developed coun-
tries were able to report their GHG emissions, mostly
because they have pre-existing monitoring capacities,

including NFI or remote sensing capabilities. There is con-
siderable potential for experience sharing from developed
countries, particularly regarding compiling carbon report-
ing. Some countries, for example, Tanzania, Zambia, Cam-
eroon and Congo have (national) forest inventories of
some form, assisted mostly by the FAO (FAO, 2006,
2008, 2009, 2013). These programs have begun to generate
information relevant to REDD+ such as forest area, carbon
stock and socio-economic data at national and subnational
levels. Some African countries have benefited from exist-
ing data and ongoing international cooperation. For
instance, as of January 2016, Congo, Ethiopia and Zambia
have submitted their proposed forest reference (emission)
level, a bench mark against which performances are com-
pared. Initiatives such as ‘Congo Basin MRV Regional
Project’ (ADB, 2012) envisage developing technical and
institutional MRV systems for a number of forested Afri-
can countries.
Where capabilities for national NFI and remote sensing

are low, Africa can also benefit from community forest
monitoring (Gupta et al., 2012; Pokorny et al., 2013).
Local communities can measure forests with a compara-
ble accuracy to that of professional foresters, if proper
training is provided (Danielsen et al., 2013; Fry, 2011;
Mustalahti et al., 2012; Pratihast et al., 2013; Skutsch
et al., 2010). This approach will have additional values,
including promoting local employment, improving local
institutions and widening community acceptance of the
REDD+ mechanism (Danielsen et al., 2013; Fry, 2011;
Mustalahti et al., 2012). In the past, lack of popular par-
ticipation or the exclusion of significant sections of a
community has contributed to failures in forest manage-
ment in developing countries (Agarwal, 2001), a pitfall
REDD+ should avoid.

6. Conclusion and outlook

Despite the particular relevance of REDD+ to Africa, its
implementation is facing a number of challenges. Progress
thus far has been slow and inadequate, and most African
countries are not able to graduate from the readiness phase.
Consequently, the much anticipated environmental, social
and financial benefits do not seem to be accomplished, and
the optimism of the early days of REDD+ appears to have
been decimated. Clearly, governance, financial and techni-
cal challenges all represent significant roadblocks in imple-
menting REDD+ on the ground.
However, there are some reasons for optimism. Among

others, the potential benefits of REDD+ (social, economic
and environmental) provide strong incentives for govern-
ments and communities to invest in the mechanism.
Although a radical land tenure reform that encourages local
communities to legally own forest land may be unlikely,
there is a possibility to adapt to existing local tenure
arrangements, such as respecting the role of customary
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institutions and recognizing the rights of the communities
in sharing carbon and non-carbon benefits. Recent devel-
opments in a few African countries in which attempts are
being made to formalize local tenure rights through com-
munity forestry should encourage other countries.
While recognizing international financial support in the

short-term, some African countries (e.g., Ethiopia, Came-
roon and Ghana) have considered incorporating REDD+
into their mainstream economic development policies. This
ensures sustainability and provides a possibility for REDD+
to address the drivers of deforestation, and prompts domestic
financing, governance reforms and technical developments.
In the past, many African countries lacked the capacity

to monitor their forests and report carbon emissions. Since
the emergence of REDD+, some progress has been made
in forest area and carbon change monitoring through
remote sensing, and some countries (e.g. Tanzania, Zam-
bia) have established NFIs. In the meantime, local forest
monitoring capacities, together with free or low cost tech-
nologies, should facilitate the data requirement of REDD+
implementation in Africa.
The shared interests of African countries regarding

REDD+ and the common features and challenges across
the continent offered a possibility for a generalized conti-
nental scale analysis presented here. Africa needs strong
cooperation for representation on the UNFCCC negotiation
platforms in order to illustrate their particular contexts and
challenges. Although all African countries are in the readi-
ness phase, Africa is a continent with a wide range of
regional and national differences regarding the state of
their forests, economic backgrounds, perspectives and prio-
rities. Moreover, there are differences in their progress,
including advances in policy reforms, capacities in forest
carbon monitoring, and approaches to financing parts of
REDD+. Therefore, future studies need to promote more
differentiated assessments and solutions appropriate for
individual countries.
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