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ABSTRACT 

Carbon markets are an essential mechanism for the successful implementation of the 
international climate change regime. The design of the flexible mechanisms under the Kyoto 
protocol is the principle driver of the development of such markets, especially in developing 
countries. However, developing countries, particularly those in Sub-Saharan Africa (SSA), 
remain marginalized in global carbon markets despite significant mitigation opportunities in 
agriculture and forestry. Moreover, Africa has significant potential for renewable energy, a key 
driver of the carbon emissions reduction. Despite all this, Africa’s share of the carbon markets 
remains relatively low. It is puzzling therefore that the proponents of carbon trading continue 
to tout the benefits it offers to the poor in Africa, in the face of mounting evidence to the 
contrary. 
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1. INTRODUCTION 

Global Carbon markets with international carbon offsets have been designed to channel carbon 
finance for climate change management to poor and developing countries. With climate change 
becoming more of a global economic threat,  scientists, economists and policy makers are all 
in agreement that carbon emissions have to be drastically reduced to avoid the worst impacts 
of global warming (Somerville, 2012; IPCC, 2014; Gore, 2007). Global carbon markets, the 
trading of emission reduction permits, have become a key response mechanism for mitigating 
climate change. Carbon markets have become a powerful policy instrument to leverage both 
public and private capital for green growth, including activities that are key to Africa’s growth 
such as sustainable agriculture and renewable energy generation. By putting a price on carbon, 
carbon markets help to stimulate abatement and technology transfer and drive investment in 
low carbon technologies and services (Labatt and White, 2007; Stern, 2008).  

Within less than a decade, global carbon trading has rapidly expanded in volume, value and 
scope (Ervine, 2014). The number of Clean Development Mechanism (CDM) projects, which 
is meant for developing clean energy projects in developing countries, stands at over 8475 
projects across the world. The total volume of Certified Emission Reduction (CER) permits 
also increased to over 1.7 billion (UNEP, 2016). In the voluntary carbon markets, companies, 
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governments, and individuals voluntarily spent just under $4.5 billion on conservation and 
clean energy over the past decade by purchasing nearly 1 billion carbon offsets (Ecosystems 
Marketplace, 2016). The voluntary markets have served as the testing ground for compliance 
carbon pricing programs all over the globe (Climate Policy Initiative, 2015). 

Carbon markets have been rapidly adopted as policy solutions to climate change, since the 
ratification of the Kyoto protocol in 1997 and its subsequent coming to force in 2005(Lohmann 
& Sexton, 2010). The Intergovernmental Panel on Climate Change (IPCC) has made it 
unequivocally clear that carbon emissions must be regulated to prevent further warming of the 
global climate system (IPCC, 2014). The trading of emission reduction permits, through these 
markets, have and will continue to play an important role in regulating carbon emissions 
(Spaargaren, 2011). Niemack (2009) and Chevalier (2009) also agree that carbon markets have 
provided effective international market-based mechanisms and regulatory-based policies for 
developed countries to meet their emissions targets, while encouraging developing countries 
to participate voluntarily in mitigation activities for reducing emissions. However, under the 
Paris climate agreement of 2015, both developed and developing countries are expected to 
provide their intended nationally determined contributions(INDCs), which erodes the 
voluntary participation of the developing countries, extending financial responsibility of 
emission reductions to them as well (Newell & Bulkeley, 2016) 

Africa has gained few benefits from economic globalization, and the continent’s economies 
continue to depend on few primary goods whose prices are determined externally. This unjust 
allocation of resources, access, and development extends to climate policies in that Africa’s 
interests have remained peripheral to their implementation(Mulugeta, 2010).The African 
continent is highly endowed with abundant natural/renewable sources for more sustainable 
energy, which is key to developing clean energy projects, vital to mitigation of climate change. 
These abundant natural resources present new opportunities for Africa to derive economic and 
developmental benefit through their exploitation. Therefore, by placing a market value on 
activities that can reduce GHG emissions, the carbon market is increasingly being used as a 
tool to finance this transformation in Africa. However, the extent to which Africa has benefitted 
from the carbon market, in spite of its renewable energy potential, is highly in doubt (Pfeiffer 
and stiles, 2009; Walker et al, 2008). 

The growth of various carbon markets and their contribution to climate change mitigation has 
not been felt much in Africa. African countries, with all their climate mitigation potential, have 
remained marginalized from these expanding markets. Out of more than USD 1.095 trillion 
worth of climate funds that has been mobilized through various carbon funds, countries and 
global organizations to combat climate change, only less than 10 % has come to Africa (World 
Bank, 2012). Moreover, Africa’s share of Clean Development Mechanism (CDM) projects has 
remained low, at less than 3% of all projects, compared with over 60% of projects in China 
alone (IPCC, 2013). 

The inflows of carbon finance to poor and developing countries, especially those in Africa, 
have also been low and less than steady(CPI, 2015). This, despite the fact that these poor and 
developing countries are more vulnerable to climate change due to lack of adequate 
infrastructure and support mechanisms to adapt efficiently.  Africa has remained marginal to 
the carbon market, and the carbon market has been irrelevant to the continent’s efforts to tackle 
climate change. Though pledges of over $13.5 trillion have been made by the developed 
nations, they fall short of $16.5 trillion needed to limit the global warming to 2 degrees (World 
Bank, 2011). However, the biggest challenge remains how poor and developing countries, 
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especially in Africa, would tap to these funds. Moreover, these pledges by the developed world, 
have remained as just pledges, with little or no finance forthcoming (Haites, 2011). 

The high level of expectations attached to carbon finance in Africa has not yet been matched 
with an equivalent level of achievement, particularly with regards to delivery of CERs and their 
associated revenues(Pfeifer and Stiles, 2009; Muzee, 2011). Many researchers and policy 
makers(e.g. Lyons & Westoby, 2014; UNEP, 2011; Beck and Martinot, 2004) have advanced 
several reasons why Africa has lagged behind in the carbon markets including; prohibitive 
costs and lack of investment capital to develop CDM projects to completion; lack of private 
investors for afforestation and reforestation; uncertain markets for emission reductions; the 
complexity of CDM methodology and lack of technical knowhow and lack of institutional 
capacity in Africa for implementing all the requirements of CDM projects. 

Carbon markets have also been touted as having the potential of making powerful actors such 
as financiers, to create new cycles of investment, profits and growth, which can possibly lead 
to the formation of a political coalition combining financiers with environmentalists (Paterson 
2011). However they have been faulted because of among other things; lack of proper 
regulations in the carbon markets; inability of the markets to bring serious climate mitigation 
benefits so far; marginalization of some poor and developing countries and the misuse of the 
markets by certain powerful groups such as financiers(Wang and Song, 2009). Ervine (2014) 
also point out that market-based carbon finance has remained highly volatile given its heavy 
dependence on conditions in the broader global carbon market which remains in the throes of 
a devastating crisis, earning carbon the distinction of 2011s worst performing global 
commodity. 

The uncertainty over the extension of the Kyoto Protocol post 2012, plus the carbon crisis of 
2011, created a cloud of uncertainty over the performance of the carbon markets. However, 
Conference of Parties (COP) 18 at Doha amended the protocol to establish a second 
commitment period, giving a new lease of life to the carbon markets. The Paris Agreement on 
climate change of December 2015 sent a strong signal for ambitious and sustained global 
climate action. By allowing countries to use international carbon markets to meet their 
commitments, the Agreement has recognized the cost-effectiveness potential of market-based 
solutions to climate change.  Over half of the parties to the United Nations Framework 
Convention on Climate Change (UNFCCC) have indicated they plan to use or consider using 
international markets in their compliance strategies. African countries have also not been left 
behind in showing their commitment to the new climate deal (Tay, 2015; UNFCCC, 2015). 

 

2. CARBON MARKETS IN AFRICA: CURRENT STATE OF PLAY 

Contemporary carbon markets, especially those with international offsets, have been regarded 
as global institutions with high potential for mitigating anthropogenic climate change. These 
markets have developed out of the desire by industrialized countries to minimize their cost of 
compliance with legally binding emission reduction targets under the United Nations Kyoto 
Protocol (Ervine, 2014). Carbon trading is also premised on the recognition that it is cheaper 
for some countries to lower emissions than others. All the efforts and resources spent in the 
carbon markets are therefore to meet current and future costs of climate change mitigation 
(Halimanjaya, 2016). 

Many African countries have minimally participated in either or both of the two main carbon 
markets: the regulatory compliance carbon market and the voluntary carbon market. The 
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compliance market, regulated by mandatory national, regional or international carbon 
reduction regimes, is by far the biggest carbon offsets market, with over 80% of all carbon 
trading taking place through the three Kyoto Protocol mechanisms: Clean Development 
Mechanism (CDM), Joint Implementation (JI) and the Emission Trading System (ETS) 
(UNFCCC, 2007). The extension of the protocol to 2019 at COP 18 at Doha, Qatar meant even 
more opportunities have been availed for poor and developing countries to sell their carbon 
credits (UNFCCC, 2013). However, the Paris Climate agreement in 2015 fundamentally 
altered the provisions of the protocol as to developing and developed countries, though it 
recognizes the use of carbon markets by countries using internationally transferred mitigation 
outcomes to implement their intended Nationally Determined Contributions (UNFCCC, 2015).  

The threat of governmental regulation and compliance targets for non- Kyoto companies led to 
the growth of voluntary market, which have served as the testing ground for compliance carbon 
pricing programs all over the globe (Hamilton et al., 2010a). The Verified Emission Reductions 
(VERs) traded in the voluntary carbon markets apply to companies, individuals, and other 
entities that are not subject to mandatory limits, yet wish to offset or neutralize their carbon 
footprints (Sabitova, 2012). Because of the rigorous CDM procedures, many project developers 
in developing countries, especially in Africa, pursue the developments of carbon credits for 
sale in the voluntary markets. However, evidence shows that Africa’s participation in these 
markets is also very low, relative to other continents, especially Asia and South America 
(Mulugeta, 2012). The Climate Policy Initiative (2015) estimates that only less than one percent 
of the voluntary carbon finance has come to Africa.  

While the CDM presents a huge potential for Africa, the statistics show that the mechanism 
has not taken off in the Africa Continent as much as it has in others continents, even if important 
growth trends have been observed in recent years. Africa’s participation in the compliance 
markets has been relatively less impressive. Of the total 8814 projects registered by CDM by 
2016, only 261 are from Africa, a mere 3.0%, against a total population of over 900 million, a 
small fraction compared to Latin America and Asia pacific that hold 95%. African projects are 
expected to generate only 84 million CERs, against Latin America 400 million CERs and Asia 
Pacific’s 1.8 billion CERs (UNEP, 2016). Moreover, to date no country in sub-Saharan Africa 
has put in place a price on carbon. Despite the abundance of natural resources and the potential 
for large emissions reduction, Africa has performed poorly in the compliance market. African 
countries struggle to secure conventional finance to initiate CDMs, and lack adequate capacity 
to deal with the numerous technical and procedural challenges (Redmond & Convery, 2015). 

Africa’s share of voluntary carbon markets is also still small and sits at a mere 1% compared 
to the rest of the world - a huge shortfall considering the potential benefits of carbon offset 
revenue for sustainable development on the continent. However, many African countries, 
including Kenya, Ghana, Mozambique, Uganda and the Democratic Republic of Congo have 
seen a surge in international demand for offset for projects in the voluntary carbon markets 
such as delivering clean cook stoves and water purification devices, which are likely to increase 
participation in these markets (Bloomberg Energy, 2013). 

While African carbon projects development has historically lagged behind its Asian and Latin 
American counterparts, total offsets transacted have steadily risen over the years. By 2015, 
buyers had contracted a total of 45.1 MtCO2e from the continent, of which 54% was transacted 
in the last three years alone. African offset sales remained stable last year at 6.7 MtCO2e, just 
slightly less than 2014’s volume. The majority of the volume originated from forestry or 
cookstoves projects as buyers sought to support emissions reductions that contributed to low-
deforestation and sustainable development on the continent (Ecosystems Marketplace, 
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2016).Though average prices decreased 9% to $5.2/tonne in the voluntary markets, buyers paid 
more for African offsets than those from any other region except Oceania, for a total value of 
$34.7 million. Buyers (whether end-users or retailers) often contracted directly with project 
developers: 54% of Africa’s 2015 offset transactions represented primary market demand while 
the remaining 46% of tonnes were resold by secondary market actors. However, the momentum 
of the carbon markets was not matched by the growth in compliance markets (Ecosystems 
Marketplace, 2016; CPI, 2015). 

Overall, the high level of expectations attached to carbon markets in Africa has not yet been 
matched with an equivalent level of achievement, particularly with regards to delivery of CERs 
and their associated revenues (Gray, 2011; Carbon Africa, 2012). For instance, of the 13 
recognized regional carbon trading schemes, none is in Africa. The recently launched Africa 
Carbon Credits Exchange in Lusaka Zambia is not yet fully operational and lacks a clear system 
of trading carbon credits (The World Carbon Market Database, 2016).This is despite the 
continent’s endowment with huge renewable energy prospects such as the tropical sunny 
climate, huge geothermal prospects, huge rivers and windy conditions among others, which are 
ideal for carbon credits generation (Yadoo and Heather, 2012; Nedbank Capital, 2012; World 
Bank, 2010). It is therefore apparent that Africa makes very little use of the carbon finance 
mechanisms on offer for investment in its low carbon sector, such as the abundant renewables.  

3. PITFALLS: WHY HAS AFRICA FAILED IN THE CARBON MARKETS 

Several reasons have been advanced as to why Africa, despite her mitigation potential, has 
failed to take off in the international carbon markets. Many scholars (Mulugeta, 2012; Pfeifer 
and Stiles, 2009; Hermwille, 2015) have all blamed this on uncoordinated attempts, regulatory 
and policy challenges. They argue that the implementation thereof and global connections can 
make it a challenge for carbon trading to work. There have also been circumstances under 
which baseline-and-credit CDM schemes have resulted in the maltreatment of indigenous 
peoples and their environment. Others, such as Capoor & Ambrosi (2009) argue that cases of 
trade fraud and accounting discrepancies have hindered the development of these markets in 
Africa, with constraints ranging from the structure of the carbon markets themselves to Africa’s 
own unique situation.  

The perennial challenges of doing business in Africa has also affected its access to international 
carbon markets . Although many companies from the developed world are setting their sights 
on the continent as a new frontier for business, Africa remains a trick terrain (Tchamyou, 2016). 
Adequate legal and institutional frameworks are lacking or are weak (Mulugeta, 2012).  
Barriers to trade and investment, which may inhibit access to new technologies, the high 
investment risks in some African countries, have also resulted in potentially lower prices for 
CERs; and the overall policy framework in potential host countries, which may include policies 
not conducive to CDM, e.g. high levels of taxation, high interest rates, lack of support for 
foreign direct investment and uncertainties around fiscal policies formulated (ADB, 2015; Pye 
et al, 2009). 

The exclusion of key projects types within the two sectors in which Africa has the greatest 
potential; agricultural soil carbon sequestration and avoided deforestation  from the CDM, has 
dealt Africa a heavy blow as far as carbon markets are concerned (Bryan et al, 2010). Under 
the current rules, project activities implemented in agricultural, forestry and other land-uses 
(AFOLU) are limited to narrowly defined afforestation/reforestation activities and a few 
activities involving GHG reductions from agricultural waste products. While there is increasing 
recognition of the importance of the forestry and agricultural sectors in general, including 
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current discussions around Reducing Emissions from Deforestation and Degradation (REDD), 
Africa needs to develop and implement its own climate and carbon finance strategy, built on 
the recognition that the continent can contribute most effectively to mitigating climate change 
by promoting sustain-able land use practices (Seeberg-Elverfeldt, 2010).   

The market complexities of accessing CDM have also been a big disadvantage for Africa. The 
Clean Development Mechanism has been criticized for its unequal regional distribution of 
projects, lack of concern about environmental integrity and actual technology transfer, complex 
governance procedures, and questions about its contribution to sustainable development (Gray, 
2011). The stringent regulatory framework and lengthy time period for verifying methodology 
and validating CER issuances act as barriers to CDM market entry, particularly for Africa, as 
these factors influence the price of CERs (Tay, 2015). However, for carbon trading to remain 
credible, and for CDM projects to provide genuine emissions reductions (as well as technology 
transfer), stringent verification and validation procedures must be adhered to. Nevertheless, 
this has contributed a great deal too low level of carbon trading in Africa (Bryan et al, 2010; 
ADB, 2015).  

Financing has also been cited as a major barrier to renewable energy and energy efficiency 
(RE/EE) projects, which deliver carbon emission reductions and sustainable development 
benefits to low developed countries in Africa (McLellan, 2015). Renewable energy projects 
require significant capital investments, before they can start producing power. Several 
components of this financial barrier have also been identified, including lack of financial 
capacity from project developers and poor financial packaging of projects and a lack of 
knowledge on how to sustain revenue streams from carbon credits, which are new to most of 
these players, and present largely unexplored challenges and opportunities. Also, a large 
portion of the outputs from these projects, the sustainable development characteristics, have a 
value which is not usually recognized by financiers, making it difficult for developers to access 
capital (Luxmore et al, 2013). 

There are also several constraints specific to Africa that hinders the growth of carbon markets. 
For example, infrastructure development in Africa is very poor, especially in the rural areas. 
Further, penetration of information and technologies among African populace, especially in 
rural areas, where majority of the population live, has been painfully slow (Garrone et al, 2011). 
These, combined with low capacity and lack of awareness about the potential of carbon 
markets, particularly the CDM, has created a bigger gap in accessing these markets. Though it 
varies from country to country, it is a problem even in the more industrialized African 
countries, e.g. South Africa, Nigeria, and Egypt (Luxmore et al, 2013). It also made Africa 
miss the opportunity to capitalize on the first commitment period of the Kyoto Protocol (UNEP, 
2015). However, efforts put in place by UNFCCC have seen levels of awareness increase in 
many African countries. In fact, 47 out of 53 African countries had met their Nationally 
Determined Contributions by October of 2015, way before the start of COP 21 in Paris in 
November of 2015 (IPCC, 2016).  

In spite of all these challenges, the outlook is rosy on the African continent which is 
increasingly attracting investors' attention. New initiatives to boost clean development in 
Africa are coming on stream.  For example, the United Nations launched in 2016 a new interest-
free loan scheme, capped at $100,000, to help developing countries pre-fund their projects. At 
the same time, the Center for Disease Control (CDC) Climate, in partnership with the West 
African Development Bank (WADB) and the French Development Agency (AFD), has 
announced the launch of a Carbon Fund dedicated to Africa.  With starting capital of €45 
million, it includes a mechanism to assist operators with the technical aspects of setting up their 
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projects. It is hoped that these initiatives will drive a genuinely green dynamic process in Africa 
and enable the continent to make up some lost time in the field of clean energies. Further, a 
range of bilateral funding mechanisms have emerged to support the growth of the carbon 
market in Africa. One of the largest of these programmes is the Swedish Energy Agency’s 
‘Institutional Support for Capacity Building Programme for CDM’ programme. The 
programme has offered ‘capacity building’ for potential project owners, financial and legal 
institutions, and governmental agencies in Kenya, Tanzania and Uganda, and is also backing 
the creation of new CDM projects, which the Swedish government will then use to offset its 
emissions. 

4. POSSIBILITIES OF INCREASING CARBON TRADING IN AFRICA 

The huge climate mitigation potential that Africa has could be tapped to increase carbon trading 
in the continent. There are also potential advantages of establishing a local carbon market in 
Africa. A local emissions trading system could create a system that is more flexible, more 
affordable and better suited to the African environment (Shames & Scherr, 2010) and also 
encourage local investment in African projects, create transparency and generate trading 
volumes (Bryan et al, 2010). An increase in CDM projects would in turn create more jobs, 
stimulate sustainable development and assist developed (as well as emerging economy) 
countries in meeting their respective commitments to climate change 
mitigation(Environmental Defense Fund, 2015;Reddy, 2011; Mulugeta, 2012). The 
establishment of such a market in Africa has been met with many challenges (UNFCCC, 2007). 
To unleash the huge potential for mitigation in Africa, carbon markets should be expanded to 
include projects related to agriculture, forestry and other land uses (AFOLU). Currently, the 
only land use, land-use change and forestry (LULUCF) practices accepted by the regulatory 
market are afforestation and reforestation (AR). Soil carbon sequestration projects and projects 
that reduce emissions from agricultural soils, such as changes in rice management practices, 
are excluded (UNFCCC, 2007). Land use and forestry sector are key to increasing emission 
reductions in the continent, where majority of the population depend on agriculture. There are 
also many areas where emissions can be avoided through ceasing of current land use activities 
(Bryan et al, 2010). 
Africa is also endowed with enormous renewable energy resources in form of a tropical sunny 
climate, huge geothermal prospects, huge rivers and windy conditions all suitable for 
significant renewable energy generation (Abdulla & Jeanty, 2011). Estimates from the African 
Development bank show that Africa can generate an additional 10 terawatts of solar energy, 
1,300 gigawatts of wind power, and 15GW of geothermal potential. Such potential, if fully 
exploited, can solve Africa’s energy problems and even leave room for power exports outside 
the continent (Yadoo and Heather, 2012). However, only a very small proportion of these 
renewable energy prospects have currently been tapped. For example, only less than 1% of 
Africa’s geothermal potential has been exploited (Bloomberg Energy, 2015). With most of the 
CDM projects leaning towards renewable energy, exploitation of this potential would create 
significant increase in carbon market activity in the continent. Further, using clean, low-carbon 
energy is a more effective metric that addresses emissions reductions and at the same time 
promotes sustainable development, for a continent that is poorly developed (Kippra, 2011, 
2005; Linares & Rio, 2014).  
 
Climate Smart Agriculture (CSA) or sustainable agriculture is yet another area where Africa is 
potentially endowed. The concept of sustainable agriculture endeavours to reduce chemical 
inputs and energy use in farming systems, in order to minimize environmental damage and to 
ensure longer term productivity (Obiora and Madukwe, 2011). It helps to counteract climate 
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change by restoring soil organic matter content as well as reducing soil erosion and improving 
soil physical structure. Sustainable agriculture practices such as organic farming can mitigate 
climate change as it uses less fossil fuel based inputs and has a better carbon footprint than 
conventional agricultural practices (Nyasimi et al, 2014). But climate smart agriculture (CSA) 
has several factors that make it unattractive to African populace. There is a general lack of 
knowledge on sustainable agricultural practices in Africa(Arslan et al, 2015) while capital and 
capacity constraints(Campbell et al, 2014) play a major role in limiting African farmers to old 
agricultural practices. Moreover, a lack of recognition of climate smart agriculture in 
international climate change negotiations and gaps in available carbon methodologies (Atela, 
2012) has also discouraged carbon markets participation in a continent where agriculture is the 
mainstay of many economies. Policies for agricultural carbon finance are still under negotiation 
globally and nationally, and are subject to a number of operational hurdles and conflicting 
interests (Beddington et al, 2012). 

Africa could also make significant reductions in carbon emissions through avoided 
deforestation, as it straddles the tropics. Some studies (Mbow, 2013; Leach & Scoones, 2013), 
shows that 93 per cent of the mitigation potential in tropical regions over the short term is 
related to avoided deforestation.  Africa has an estimated 650m hectares (1.605bn acres) of 
untouched forest, almost a fifth of the world’s stock. These carbon sinks can suck in 1.2bn 
tonnes of carbon dioxide a year about half the carbon dioxide emissions from all the homes in 
the United States of America (ADB, 2015). And this, they can do, even under the threat of 
deforestation and forest degradation. If Africa can preserve its forests, for instance in the Congo 
basin, it can absorb more of its own and the world’s carbon dioxide. Africa’s estimated 
emission reduction potential of 1,348 MtCO2e per year accounts for 23 per cent of the global 
total for the forestry sector (Forest Trends, 2016). 

Many African countries also have limited capacity on the legal and regulatory aspects of carbon 
trading and the Clean Development Mechanism (Burian & Arens, 2014). Regulatory 
uncertainty and inefficiencies have also contributed to the contraction of CDM in Africa, 
especially post 2012. To increase carbon market investment, there is need to strengthen 
domestic legal and regulatory frameworks in many African countries. Further, a review of the 
existing contractual structures for CDM/carbon market investment transactions is needed and 
also a mechanism that could incorporate international and domestic legal issues into existing 
and new CDM implementation structures (Silver, 2015). Moreover, an enhancement of 
regulatory carbon trading regimes is also necessary, if Africa is to benefit from the next phase 
of carbon markets, as expected under the Paris 2015 climate agreement (UNFCCC, 2016). It is 
expected that existing programs like the World Bank‘s Carbon Finance Africa Assist (CF-
Assist) and the UNEP‘s Capacity Development for CDM (CD4CDM) project would increase 
their support to African Designated National Agencies(DNA), in order for them to strengthen 
their capacity to monitor and evaluate the sustainability of CDM projects and other carbon 
market activities. 

5. CARBON MARKETS BEYOND PARIS 2015: WHICH WAY AFRICA? 

Parties to the U.N. Framework Convention on Climate Change (UNFCCC) reached a landmark 
agreement on December 12 in Paris, which fundamentally charts a new course in the two-
decade-old global climate effort. This practically changed the composition and functioning of 
the global carbon markets. Whereas parties to the convention deliberately avoided the use of 
the word “carbon markets” due to resistance from some countries, the agreement recognizes 

http://newsroom.unfccc.int/
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the use of carbon markets by countries using internationally transferred mitigation outcomes 
to implement their Intended Nationally Determined Contributions (INDCs). The agreement 
also establishes a new mechanism to succeed the Kyoto Protocol’s Clean Development 
Mechanism, which generates tradable emission offsets (UNFCCC, 2015). Nhamo & Nhamo 
(2016) report that even though the Paris Agreement is not what everybody wanted, there is 
every reason to acknowledge its success, compared to the failed COP15 of Copenhagen in 
2009, where no binding agreement came from the proceedings. 

For Africa, the sweet spot in the deal is an agreement to allocate money to the adaptation and 
climate mitigation needs of developing countries. African negotiators had urged rich countries 
to build on the promise by developed countries to ramp up climate financing by $100 billion 
by 2020 for developing countries, in line with the 2012 Cancun commitment.  They got their 
wish, plus more, because the Paris deal stipulates that the $100 billion commitment will be 
revised upward from 2025 (Redmond & Convery, 2015). However, many developing countries 
remain skeptical of the endless financial promises. Since Gleneagles in 2005, when $50 billion 
in aid was promised by the G8, $100 billion per annum was promised from Copenhagen’s 
COP15 in 2009, to the scale-up promises of $100 billion annually from 2015 – developing 
countries are still waiting for these promises to be met (Nhamo & Nhamo, 2016). 

In another move that will be significant for Africa, the agreement also altered the provisions of 
the protocol as to developing and developed countries. According to the deal, however, while 
the rich countries will dig deeper into their pockets, developing countries are required to make 
some contribution too. The second Africa Adaptation Gap Report of the United Nations 
Environment Programme (UNEP) recommends that African countries must raise up to $3 
billion per year between 2016 and 2020. Also, given that the climate deal hammers on the need 
to restore no fewer than 127 million hectares of degraded land in Africa and Latin America, 
mostly through agro-ecosystems, the net gain for Africa could be increased agricultural 
productivity leading to food security, climate adaptation and income and job creation (Munang 
and Mgendi, 2016; ADB, 2016). However, the global adaptation gap remains large and African 
countries need to mobilize more of domestic finance to meet their adaptation needs. Africa’s 
adaptation funding needs of $15 billion annually, as estimated by the United Nations 
Environment Programme to 2020, and the $50+ billion annually thereafter to 2050 is too large 
to be met through the never coming developed countries support (Kumamoto & Mills, 2012; 
UNEP, 2012). 

Overall, the consensus is that the Paris Agreement is a win for all. For Africa in particular, it 
presents a unique opportunity to create and implement strategies that use new approaches and 
technologies to realize the dream of an environmentally sustainable and economically 
flourishing continent. With declining global costs of investing in renewable energy, Africa is 
expected to play a significant role in the climate war, by increasing its renewable energy 
investments and engaging in climate smart agriculture. This is expected, if the Paris Climate 
agreement hold, to bring more carbon finance to Africa (Tay, 2015). 

The implementation of the Paris Agreement is, like all other outcomes of COPs, fraught with 
risks. The rules for a trading mechanism to succeed the Kyoto based CDM where to be enacted 
in the next meeting i.e. COP 22 that took place in Marrakech, Morocco in November of 2016. 
However, there was no agreement on the rules to be used, making the much touted agreement 
start on the wrong footing. Moreover, the fact that the Paris Agreement remains lodged largely 
in the voluntary space, through the declaration of INDCs and the non-differentiation between 
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developed and developing countries, is likely to affect the implementation of the agreement 
adversely (Morales, 2015).  It remains to be seen whether Africa will indeed benefit from the 
new arrangement, having failed to capitalize on the benefits offered under previous agreement, 
the Kyoto Protocol.  

6. CONCLUSION 

Africa’s potential to participate in the international carbon markets is large, given its ability to 
contribute to greenhouse gases mitigation. Its potential for renewable energy generation, 
climate smart agriculture and extensive forestry sector all provide huge GHG mitigation 
potential. There are also vast areas of low productivity land where management could be altered 
to increase carbon stocks and create credits. Overcoming the challenges that hinder their 
exploitation could see Africa increase its ability to tap into the international carbon markets. 
However, there are certain things that need to be put in place in order for African carbon 
markets to flourish including filing the financing gaps by leveraging other sources of finance, 
increasing its investments in renewable energy, catalyzing the African carbon markets by 
putting in place regulatory systems and increasing public funding for seed capital for carbon 
reduction projects.   

The new Paris climate agreement of 2015, if properly implemented, is set to promote more 
carbon markets activity, as countries seek to meet their intended nationally determined 
contributions. In view of this, Africa needs to strengthen its capacity and engage both private 
and public sectors in project development and implementation, in order to take advantage of 
the enthusiasm expected in the carbon markets. The new expected carbon mechanism, which 
could be similar to CDM is likely to simplify participation rules, measurement and enforcement 
of offset projects, making if more friendly for African countries participation. Africa, with its 
vulnerability to climate change, must commit itself to low-carbon development pathways with 
the assistance and support of developed countries in the form of technology and finance, in 
order to achieve sustainable development.  

 

REFERENCES 

[1] Abdullaha, S. & Jeanty, P.W. (2011), “Willingness to pay for renewable energy: 
Evidence from a contingent valuation survey in Kenya”, Renewable and Sustainable 
Energy Reviews, Volume 15, Issue 6, Pages 2974–2983 

[2] Arslan, A., McCarthy, N., Lipper, L., Asfaw, S., Cattaneo, A. & Kokwe, M. (2015), 
“Climate Smart Agriculture? Assessing the Adaptation Implications in Zambia”, 
Journal of Agricultural Economics, 66: 753–780. DOI:10.1111/1477-9552.12107 

[3] Atela, J.O. (2012), “The Politics of Agricultural Carbon Finance: The Case of the Kenya 
Agricultural Carbon Project”, STEPS Working Paper 49, Brighton: STEPS Centre 

[4] African Development Bank (2016), Accessed at www.afdb.org/en/cop21 
[5] Beck, F & Martinot, E. (2004), “Renewable Energy Policies and Barriers”, In 

Encyclopedia of Energy, Academic press/Elsevier Science, San Diego. 
[6] Beddington, J.R., Asaduzzaman, M., Clark, M.E., Bremauntz, A.F., Guillou, M.D........, 

Wakhungu, J. (2012), “What Next for Agriculture After Durban?” Policy Forum, 20 Jan 
2012:Vol. 335, Issue 6066, pp. 289-290, DOI: 10.1126/science.1217941 



Review of Integrative Business and Economics Research, Vol. 6, no. 2, pp.90-104, April 2017 100 
 

 
Copyright  2017 GMP Press and Printing (http://buscompress.com/journal-home.html) 
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print) 
 

[7] Bryan, E., Akpalu, W., Yesuf, M. & Ringler, C (2010), “Global carbon markets: 
Opportunities for sub-Saharan Africa in agriculture and forestry”, Journal of Climate 
and Development, 2:4, 309-331 

[8] Burian, M. & Arens, C (2014), “The clean development mechanism: A tool for financing 
low carbon development in Africa?”, International Journal of Climate Change 
Strategies and Management, Vol. 6 Iss: 2, pp.166 – 191, DOI: 10.1108/IJCCSM-03-
2013-0033 

[9] Bloomberg New Energy Finance, (2013), “Renewable energy now cheaper than new 
fossil fuels in Africa”, accessed at www.bloombergenergy.org 

[10] Carbon Africa (2012), “Analysis of the Carbon Market Landscape in Kenya”, Nairobi 
available at https://www.carbonafrica.co.ke 

[11] Campbell, B. M., Thornton, P., Zougmoré, R. Van Asten, P. & Lipper, L. (2014), 
“Sustainable intensification: What is its role in climate smart agriculture?” Current 
Opinion in Environmental Sustainability, Volume 8, pp 39–43 
DOI:10.1016/j.cosust.2014.07.002 

[12] Capoor K, & Ambrosi, P (2009), “State and Trends of the Carbon Market 2009”, 
Sustainable Development Operations, World Bank. p.38. 

[13] Chevalier, R. (2009), “Addressing Mitigation of and Adaptation to Climate Change in 
Sub-Saharan Africa While Meeting Development Goals”, South African Yearbook of 
International Affairs. 2008/2009. Jan Smuts House Johannesburg: SAIIA. 

[14] Climate Policy Initiative (2015), “Global Landscape of Climate Finance”, accessed at 
www.climatepolicyinitiative.org. 

[15] Climate Policy Initiative (2014), “Global Landscape of Climate Finance”, accessed at 
www.climatepolicyinitiative.org. 

[16] Deichmann, U. & Meisner, C. et al., (2010), “The Economics of Renewable Energy 
Expansion in Rural sub-Saharan Africa”, World Bank Policy Research Working Paper. 
Washington DC, World Bank. pp5193. 

[17] Diaz, D., Hamilton, K. & Johnson, E. (2011), “Status of Forest Carbon Markets 2011”, 
Ecosystem Market Place, available at www.ecosystemmarketplace.com/ 

[18] Ecosystems marketplace (2016), “State of the Voluntary Carbon Markets in 2015” 
accessed at www.ecosystemmarketplace.com 

[19] Ervine K. (2014), “Diminishing returns: carbon market crisis and the future of market-
dependent climate change finance”, Journal of New Political Economy. Volume 19, - 
Issue 5 pp.723-747, DOI:10.1080/13563467.2013.849672 

[20] Environmental Defense Fund (2015), “The World’s Carbon Markets: A Case Study 
Guide to Emissions Trading in South Africa”, available at https://www.edf.org 

[21] Forest Trends Ecosystem Marketplace (2015), “Ahead of the Curve: State of the 
Voluntary Carbon Markets 2015”, accessed at www.forest-trends.org 

[22] Forest Trends’ Ecosystem Marketplace (2016), “State of Forest Carbon Finance 2016”, 
Accessed at www.forest-trends.org 

[23] Garrone, P., L. Piscitello, & Y. Wang (2011), “The Role of Cross-Country Knowledge 
Spillovers in Energy Innovation”, Journal of Progress in International Business 
Research, Volume 6 Emerald Group Publishing Limited, pp.325 – 340 

[24] Gray, M. (2011), “Carbon markets from 2005 to 2010: minor malfunction or 
fundamental failure? Recommendations for institutional and agenda reform”, Journal of 
Carbon Management, 2:2, 135-144, DOI: 10.4155/cmt.11.4 

[25] Gore, A. (2006), “An Inconvenient Truth: The Planetary Emergency of Global Warming 
and What We Can Do about It”, Rodale Press, London. 

http://www.forest-trends.org/


Review of Integrative Business and Economics Research, Vol. 6, no. 2, pp.90-104, April 2017 101 
 

 
Copyright  2017 GMP Press and Printing (http://buscompress.com/journal-home.html) 
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print) 
 

[26] Government of Kenya (2014),“The Kenya National Climate Change Response 
Strategy”, available at www.environment.go.ke/wp-
content/.../complete%20nccrs%20executive%20brief.pdf 

[27] Haites, E., Olbrisch, S., Savage, M., Dadhich, P., & Shrivastava, M. K. (2011), 
“Estimates of incremental investment for and cost of mitigation measures in developing 
countries”, Journal of Climate Policy, 11(3), 970–986. 
doi:10.1080/14693062.2011.582281 

[28] Halimanjaya, A. (2014), “Climate mitigation finance across developing countries: what 
are the major determinants?”, Journal of Climate Policy, DOI: 
10.1080/14693062.2014.912978 

[29] Halimanjaya, A. (2016), “Allocating climate mitigation finance: a comparative analysis 
of five major green donors”, Journal of Sustainable Finance & Investment, 6:3, 161-
185, DOI: 10.1080/20430795.2016.1201412 

[30] Hermwille, L., Obergassel, W.E., Ott, H.O. & Beuermann, C. (2015), “UNFCCC before 
and after Paris – what's necessary for an effective climate regime?”, Climate Policy, 
Pages 1-21 

[31] IPCC (2007), “Fourth Assessment Report”, Geneva, Switzerland.  Available at 
https://www.ipcc.ch/.../publications_ipcc_fourth_assessment_report_synthesis_report. 

[32] IPCC (2011), “Special Report on Renewable Energy Sources and Climate Change 
Mitigation”, available at https://www.ipcc.ch/pdf/special-
reports/srren/SRREN_FD_SPM_final.pdf 

[33] IPCC (2013), “Climate Change 2013-Fifth Assessment Report”, accessed at 
www.ipcc.ch/report/ar5/wg1/ 

[34] IPCC (2014), “Climate Change 2014 Synthesis Report, Summary for Policymakers”, 
available at https://www.ipcc.ch/pdf/assessment-
report/ar5/syr/AR5_SYR_FINAL_SPM.pdf 

[35] IPCC (2016), “The 43rd Session of the IPCC on AR6 Synthesis Report”, Accessed at 
www.ipcc.ch/report/ar6/wg1/ 

[36] Kippra (2011), “Developments in international carbon markets: implications for 
Kenya’s carbon finance policy”, A Report prepared for Government of Kenya, available 
at kippra.or.ke 

[37] Kumamoto, M. & Mills, A. (2012), “What African countries perceive to be adaptation 
priorities: results from 20 countries in the Africa adaptation programme”, Journal of 
Climate and Development, 4:4, 265-274, DOI: 10.1080/17565529.2012.733676 

[38] Kyoto Protocol (2005) available at: http://unfccc.int/kyoto_protocol/items/2830.php  
[39] Labatt, S., & White, R. R. (2011), “Carbon finance: the financial implications of climate 

change”, (Vol. 362). John Wiley & Sons. 
[40] Leach, M. & Scoones, I. (2013), “Carbon forestry in West Africa: The politics of models, 

measures and verification processes”, Journal of Global Environmental Change, 
Volume 23, Issue 5, October 2013, Pages 957–967, 
DOI:10.1016/j.gloenvcha.2013.07.008 

[41] Linares, P & Río, P. (2014), “Back to the future? Rethinking auctions for renewable 
electricity support”, Renewable and Sustainable Energy Reviews, Volume 35, Pages 42–
56, DOI:10.1016/j.rser.2014.03.039 

[42] Lohmann, L & Sexton, S (2010), “Carbon Markets: The Policy Reality”, Global Social 
Policy 10:9 

[43] Lohmann, L (2006), “Carbon trading: a critical conversation on climate, privatization 
and power”, Uppsala: Dag Hammarskjöld Foundation, 2006. 

http://www.ipcc.ch/report/ar6/wg1/
http://unfccc.int/kyoto_protocol/items/2830.php


Review of Integrative Business and Economics Research, Vol. 6, no. 2, pp.90-104, April 2017 102 
 

 
Copyright  2017 GMP Press and Printing (http://buscompress.com/journal-home.html) 
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print) 
 

[44] Luxmore, M., Chikuku, T. & Mashungu, L (2013), “Carbon Financing for Renewable 
Energy Projects in Zimbabwe-A Case of Chipendeke Micro-Hydro Scheme University 
of Zimbabwe, Department of Mechanical Engineering”, International Journal of 
Science and Research (IJSR), India Online ISSN: 2319-7064 

[45] Lyons, K & Westoby, P. (2014), “Carbon markets and the new ‘Carbon Violence’: A 
Ugandan study”, International Journal of African Renaissance Studies - Multi-, Inter 
and Trans disciplinarity, 9:2, 77-94, DOI: 10.1080/18186874.2014.987956 

[46] Mbow, C., Smith, P., Skole, D., Duguma, L. & Bustamante, M. (2014), “Sustainability 
challenges Achieving mitigation and adaptation to climate change through sustainable 
agroforestry practices in Africa”, Current Opinion in Environmental Sustainability 
Volume 6, February 2014, Pages 8–14 DOI:10.1016/j.cosust.2013.09.002 

[47] McLellan, R. (2015), “Renewables for Africa”, Accessed at 
http://www.wwf.org.za/15761/African-launches-renewable-energy-initiative%20/. 

[48] Michaelowa, K., & Michaelowa, A. (2011), “Development cooperation and climate 
change: political-economic determinants of adaptation aid”, Center for Comparative and 
International Studies (ETH Zurich and University of Zurich). 

[49] Michaelowa, A. (2014), “Linking the CDM with domestic carbon markets”, Climate 
Policy, 14:3, 353-371, DOI: 10.1080/14693062.2014.867177 

[50] Morales, A. (2015), “Eight lessons from climate calamity and why Paris worked”, 
Accessed at http://www.fin24.com/Economy/8-lessons-from-climate-calamity-and-
why-paris-worked-20151214. 

[51] Mulugeta, G (2010), “Accommodating the interest of developing countries in the climate 
change regime: lessons from the ozone layer regime”, Mizan Law Review, Vol.6 No.1. 
June 2012. 

[52] Mulugeta, G (2012), Carbon Trading in Africa, United Nations Briefing Paper series, 
New York 

[53] Munang, R., & Mgendi, R. (2016), “The Paris climate deal and Africa”, Africa Renewal, 
30(1), 26-27. 

[54] Muzee, K.S. (2011), “Low-carbon Africa: Kenya”, Practical Action Consulting, Nairobi.  
[55] Newell, P. & Bulkeley, H. (2016), “Landscape for change? International climate policy 

and energy transitions: evidence from sub-Saharan Africa”, Journal of Climate Policy, 
DOI: 10.1080/14693062.2016.1173003 

[56] Niemack, A. (2009), “The Challenges of Carbon Mitigation and Implications for South 
Africa in the post–2012 Context’, in South African Yearbook of International Affairs. 
2008/2009. Jan Smuts House Johannesburg: SAIIA. 

[57] Nhamo, G. & Nhamo, S (2016), “Paris (COP21) Agreement: Loss and damage, 
adaptation and climate finance issues”, International Journal of African Renaissance 
Studies - Multi-, Inter- and Transdisciplinarity, 11:2, 118-138, 
DOI:10.1080/18186874.2016.1212479 

[58] Nyasimi, M., Amwata, D., Hove, L., Kinyangi, J. & Wamukoya, G. (2014), “Evidence 
of Impact: Climate-Smart Agriculture in Africa”, CCAFS Working Paper no. 86. 
Copenhagen, Denmark: CGIAR Research Program on Climate Change, Agriculture and 
Food Security (CCAFS) 

[59] Obiora, C.J. & Madukwe, M.C. (2011), “Climate Change Mitigation: The Role of 
Agriculture”, Journal of agricultural extension, Vol.15 (1), Lagos, Nigeria 

[60] Organization of Economic Cooperation and Development (2012), Carbon Finance in 
Africa, available at https://www.oecd.org/ 



Review of Integrative Business and Economics Research, Vol. 6, no. 2, pp.90-104, April 2017 103 
 

 
Copyright  2017 GMP Press and Printing (http://buscompress.com/journal-home.html) 
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print) 
 

[61] Oreskes, N. (2004), “The scientific consensus on climate change”, Science, Vol. 306 
No.5702, pp.1686.Organic Consumer Association, 2008, accessed at 
http://unfccc.int/resource/docs/2008/tp/08.pdf. 

[62] Peters-Stanley, M., Hamilton, K., Marcello, T., Orejas, R., Thiel, A., & Yin, D. (2012), 
“Developing dimension: state of the voluntary carbon markets 2012”, Ecosystem 
marketplace & Bloomberg new energy finance. 

[63] Pfeifer, G. & Stiles, G. (2009), “Carbon Finance in Africa”, Africa Partnership Forum 
policy paper: World Bank 

[64] Pielke, R. (2010), The Climate Fix: What Scientists and Politicians Won't Tell You About 
Global Warming, Basic Books 

[65] Price, G. N. & Elu, J.U. (2016), “Can Black Africa afford to be Green Africa?” Journal 
of Economic Studies, Vol. 43 Issue 1 pp. 48 – 58 doi.org/10.1108/JES-06-2014-0086 

[66] Reddy, T. (2011), “Carbon trading in Africa: a critical review”, Institute for Security 
Studies Monographs, 2011(184), 194. 

[67] Redmond, L & Convery, F. (2015), “The global carbon market mechanism landscape: 
pre and post 2020 perspectives”, Climate Policy, 15:5, 647-669, DOI: 
10.1080/14693062.2014.965126 

[68] Reyes, O (2013), “A Glossary of Climate Finance Terms”, Institute for Policy Studies, 
Washington DC, p. 10 and 11 

[69] Sabitova, S. (2012), “Implication of voluntary carbon markets for introducing CSR in 
the forestry sector of Kazakhstan”, Management of Environmental Quality: An 
International Journal, Vol. 23 Iss: 6, pp.686 – 700 

[70] Seeberg-Elverfeldt, C. (2010), “Carbon Finance Possibilities for Agriculture, Forestry 
and Other Land Use Projects in a Smallholder Context”, FAO, Rome, Italy 

[71] Pye, S. T., Watkiss, P., Dyszynski, J., Mutimba, S., & Sang, J. (2009), “An Assessment 
of Opportunities for Low Carbon Growth in Kenya”.  

[72] Silver, J. (2015), “The potentials of carbon markets for infrastructure investment in sub-
Saharan urban Africa”, Current Opinion in Environmental Sustainability, Volume 13, 
April 2015, Pages 25–31, doi.10.1016/j.cosust.2014.12.004 

[73] Shames, S., & Scherr, S. J. (2010), “Institutional models for carbon finance to mobilize 
sustainable agricultural development in Africa”, Washington, DC, USA: EcoAgriculture 
Partners.  

[74] Stadelmann, M., Roberts, J. T., & Michaelowa, A. (2011), “Accounting of Private 
Climate Finance: Types of Finance, Data Gaps and the 100 Billion Dollar Question”, 
Climate Strategies Working Paper.  

[75] Stern, N. (2008), “Key Elements of a Global Deal on Climate Change”, London School 
of Economics and Political Science, UK. 

[76] Somerville, C.J.R. (2012), “The Forgiving Air: Understanding Environmental Change”, 
2nd Edition, AMS Books, USA 

[77] Springmann, M. (2013), “Carbon tariffs for financing clean development”, Climate 
Policy, 13:1, 20-42, DOI: 10.1080/14693062.2012.691223, 
DOI:10.1080/14693062.2012.691223 

[78] Spaargaren, G. (2011), “Theories of practices: Agency, technology, and culture: 
Exploring the relevance of practice theories for the governance of sustainable 
consumption practices in the new world-order”, Global Environmental Change, 21 (3), 
813-822 

[79] Tay, N. (2015), “Africa: COP 21 – the good, the bad ... and the okay”, 
http://allafrica.com/stories/201512161522.   

http://unfccc.int/resource/docs/2008/tp/08.pdf
http://allafrica.com/stories/201512161522


Review of Integrative Business and Economics Research, Vol. 6, no. 2, pp.90-104, April 2017 104 
 

 
Copyright  2017 GMP Press and Printing (http://buscompress.com/journal-home.html) 
ISSN: 2304-1013 (Online); 2304-1269 (CDROM); 2414-6722 (Print) 
 

[80] Tchamyou, V.S. (2016), “The Role of Knowledge Economy in African Business”, 
Journal of the Knowledge Economy, pp 1–40; DOI: 10.1007/s13132-016-0417-1 

[81] UNFCCC (2007), “Capacity for Carbon Market Development in Sub-Saharan Africa”, 
Available from http://cdm.unfccc.int/Nairobi_Framework/NF_partner_agencies.pdf 

[82] UNFCCC (2008), The Nairobi Framework: catalyzing the CDM in Africa. Accessed at 
http://cdm.unfccc.int/Nairobi_Framework/index.html 

[83] UNFCCC (2016). “COP 22 Climate Conference Carbon Brief”, accessed at 
https://www.carbonbrief.org/preview-un-cop22-climate-talks-marrakech 

[84] UNFCCC (2016), “Paris Climate Agreement”, available at 
unfccc.int/paris_agreement/items/9485.php 

[85] UNEP (2009), Kenya: Atlas of Our Changing Environment. Division of Early Warning 
and assessment (DEWA), United Nations Environment Programme (UNEP), Nairobi, 
Kenya  

[86] UNEP (2012), Financing renewable energy in developing countries: Drivers and barriers 
for private finance in sub-Saharan African, Nairobi  

[87] UNEP Risoe Centre (2012), ‘CDM Projects by Type’.  Accessed at: 
http://www.cdmpipeline.org/cdm-projects-type.htm  

[88] UNEP (2015), “UNEP and the Post 2015 agenda”, available at www.unep.org/post2015/ 
[89] UNEP (2016), “Emissions Gap Report, available at 

www.unep.org/publications/ebooks/emissionsgapreport/ 
[90] UNFCCC (2007). Capacity for Carbon Market Development in Sub-Saharan Africa, 

Available from http://cdm.unfccc.int/Nairobi_Framework/NF_partner_agencies.pdf 
[91] Wara, M. (2007),  “Is the global carbon market working?” Nature 445, pp 595 - 596 
[92] Walker, S., Pearson, T., Petrova, S., & Munishi, P. (2008), “Carbon market opportunities 

for the forestry sector in Africa”, 16th Session of the African Forestry and Wildlife 
Commission, FAO, Khartoum, Sudan. 

[93] Wang L. Z. & Song, Y. (2009), “Discussion on Carbon Trading in Financial Innovation 
and Risk Prevention”, Journal of Tianjin University of Finance and Economics, No. 6, 
2009, pp. 30-34. 

[94] World Bank. (2010), State and Trends of Carbon Market 2009. Available at; 
https://openknowledge.worldbank.org/handle/10986/25160.  

[95] World Bank. (2011), State and trends of the carbon market 2010. Available at; 
https://openknowledge.worldbank.org/handle/10986/25160. 

[96] World Bank (2011), “Turn Down the Heat – Why a 4C Warmer World Must Be 
Avoided”, 
availableat:documents.worldbank.org/curated/en/.../pdf/NonAsciiFileName0.pdf 

[97] World Bank. (2012), “State and Trends of the Carbon Market 2011”, 
https://openknowledge.worldbank.org/handle/10986/25160. 

[98] World Bank. (2015), “State and Trends of the Carbon Market 2014”, available at 
https://openknowledge.worldbank.org/handle/10986/25160. 

[99] World Bank. (2016), “State and Trends of the Carbon Market 2016”, available at 
https://openknowledge.worldbank.org/handle/10986/25160. 

[100] Yadoo, A & Heather, C. (2012), “The role for low carbon electrification technologies in 
poverty reduction and climate strategies: A focus on renewable energy mini-grids with 
case studies in Nepal, Peru and Kenya”, Energy Policy, Volume 42, March 2012, Pages 
591–602, Cambridge, UK 

http://cdm.unfccc.int/Nairobi_Framework/index.html
http://cdm.unfccc.int/Nairobi_Framework/NF_partner_agencies.pdf
https://openknowledge.worldbank.org/handle/10986/25160

