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Executive summary

Meeting Africa’s energy needs while supporting global action on climate change 
necessitates a climate smart energy transition in Africa. 
Driven by a fundamental need for development, Africa’s energy needs and energy use are set to grow rapidly in the coming  

years. Unless addressed, this would mean that the energy sector would become an increasingly important source of emissions  

in Africa, as it already is in many other regions. Even though Africa has made a negligible contribution to global emissions to date, 

the development pathways already taken by industrialised countries mean that this growth in emissions would be incompatible  

with the 2015 Paris Agreement’s goal of limiting global temperature increases to well below two degrees Celsius. To play their  

part in supporting these temperature goals, African countries will need to adopt a fundamentally different development model, 

demanding a radically different energy system with both lower carbon intensity and a more efficient use of energy.

All developed countries exhibit a broadly similar relationship between emissions 
(especially those from the energy sector) and economic growth. 
Under this model, industrialisation and urbanisation meant that increases in GDP per person were associated with increases 

in greenhouse gas emissions per capita, up to a peak of up to about 6 tonnes per capita. This was mainly driven by emissions 

associated with energy consumption. After this point, the transition to a post-industrial, service based economy has allowed the 

emissions per capita of these countries to stabilise or fall, even as these economies continue to grow. This decline has, in some 

cases, been supported by policy action.

The growth and development urgently needed in Africa will have to be delivered 
while adopting a fundamentally different emissions trajectory to that enjoyed by 
developed economies. 
Any changes to Africa’s energy system must start from the premise that greater expansion of energy access is indispensable to  

the continent’s development. However, given that it is argued that average emissions per person in 2050 must not exceed 2 tonnes 

per person in order to limit temperature increases to 2°C, this expansion will need to be delivered through a fundamentally different 

development model and energy system to that seen in developed countries to date. Emissions will need to peak at a much lower 

level and at a much earlier stage of development. In many ways, this is a daunting challenge. At the same time, Africa is fortunate 

to benefit from an abundance of renewable energy resources that can allow it to both expand energy and deflect its emission path. 

While Africa will require significant investment to take advantage of this potential, it also does not have as large a stock of high 

carbon assets currently ‘locked-in’ its energy system.

EXECUTIVE 
SUMMARY
Africa has proposed ambitious responses to  
the climate challenge and will require support 
from the international community to realise its 
goals, particularly in the energy sector.
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African nations’ Intended Nationally Determined Contributions (INDCs) – 
compacts that all countries have been asked to make with the global community 
demonstrating their contribution to addressing climate change – illustrate how 
African countries are tackling this challenge. 
These INDCs set out how African countries plan to address climate change while also pursuing growth and providing energy,  

by both improving resilience and reducing emissions. They clearly illustrate African countries’ commitment to emissions reductions. 

Of the 53 African INDCs, 45 countries included plans or goals to reduce or manage GHG emissions; these amount to a reduction 

in emissions by 2030 of more than 40 per cent against a business as usual baseline. Some of the emission reductions are 

unconditional; others are conditional on support from the international community. Measured in total, these emission reduction 

contributions are significantly greater than Africa’s share of historical GHG emissions.

To become effective and ensure that the opportunities these documents identify 
can be realised, African nations will need to embed INDCs within their own national 
strategic planning frameworks. 
INDCs identify many opportunities for African countries to pursue low carbon, climate resilient development consistent with 

wider development priorities. However, previously, such opportunities have not been fully exploited as there has been insufficient 

incorporation of climate considerations into national planning frameworks. The explicit establishment of INDCs, and their updating 

over time, can help to change this. The integration of INDCs into strategic planning frameworks will also allow African countries to 

prepare for the increasing importance that the international community will place on reducing emissions. Ultimately, African countries 

need to be prepared for a future in which hydrocarbon use is largely phased out over the second half of the twenty first century. 

The incorporation of INDCs into national planning documents and approaches now will allow Africa to be better prepared for this 

fundamental change in global economic structure.

This role of INDCs as strategic documents will be particularly important in the energy 
sector, and energy generation in particular, which is a key focus area in African 
countries’ commitments. 
Energy sector measures are expected to provide the second largest contribution to 2030 emissions reductions, after the agriculture, 

forestry and other land use (AFOLU) sector. Many INDCs include ambitious plans and policies to scale up renewable electricity generation, 

increase energy efficiency and reduce emissions from the energy sector. This will need to be delivered strategically, in particular to 

ensure that any emission reductions delivered by these activities are not offset by developments in relation to fossil fuel energy sources. 

Adaptation in the energy sector is a key component in many of Africa’s INDCs; there is a need to ensure that both existing and new 

energy infrastructure take account of climate impacts which, in turn, can play a crucial role in increasing general societal resilience to 

disasters and climatic extremes.
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African countries’ INDCs illustrate the scale of investment needs the continent faces 
in modernising its energy systems while addressing greenhouse gas emissions. 
INDCs provide valuable but partial information on the investments needed to support proposed climate change measures. African 

INDCs identify almost USD 1.2 trillion in investment needs by 2030, of which energy investment needs account for around 40 per 

cent. As this is based only on a sample of INDCs that provide detailed breakdowns, the actual investment needs are likely to be 

much higher.

The delivery of this investment, especially in the energy sector, will require scaled up 
provision of international climate finance: both developed and African countries have 
important roles to facilitate these flows. 
Under the Paris Agreement, developed countries underlined their commitment to the goal of providing USD 100 billion of  

additional resources by 2020 to support developing countries realise their low carbon, climate resilient objectives. It is envisaged 

that this will be a floor from which amounts will increase in the future. Historically, Africa has not received climate finance commensurate 

with its needs or capitalised on opportunities to the same extent as other countries. This will need to change if the investment envisaged 

in the INDCs is to be delivered and will be particularly important for securing emission reductions in Africa’s energy sector. These 

flows primarily rely on the political commitment of developed countries. However, African countries can also do much to support 

these flows. In addition to the important role of mainstreaming INDCs into planning frameworks, countries might also explore the 

development of regulatory structures, industry arrangements and incentive structures that are conducive towards entrenching low 

carbon energy supplies and efficient energy production and consumption. In this regard, it is noteworthy that a large number of 

African countries have identified the potential importance of market-based measures to enhance the flow of investment supporting 

emission reductions. The development of an explicit pipeline of specific opportunities requiring international climate finance support, 

such as ‘climate investment plans’, will also help highlight the commitment and ambition of African countries and help focus 

discussions with the international community and expedite subsequent financing.

The AfDB is helping African countries access and use international climate finance 
to deliver the energy transformation they require; the New Deal on Energy for Africa 
provides a platform to strengthen this engagement. 
The AfDB is already taking a number of steps to help African countries access the finance they need to implement their ambitious 

climate measures. The AfDB invested almost USD 12 billion between 2011 and 2015 towards Climate Change Action Plan activities, 

and has increased the proportion of renewable energy investments in its energy portfolio from 14 per cent in 2009 to 2011 to 71 per 

cent in 2012 to 2014. Significantly, in early 2016, the AfDB was accredited as an implementing entity and intermediary of the Green 

Climate Fund (GCF). This will provide an excellent opportunity for African countries to make use of the USD 10 billion of resources 

pledged into this Fund to support their energy and climate ambitions. Moving forward, there are also huge opportunities to integrate 

the climate ambitions articulated by African countries in their INDCs into the AfDB’s New Deal on Energy for Africa so as to support 

the development of a low carbon, climate resilient energy system across the whole continent.

Executive summary



INTRODUCTION
The increase needed in  
African energy use underlines  
the importance of a climate  
smart energy transition  
in Africa
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However, driven by a fundamental need for development, Africa’s energy needs  
and energy use are set to grow rapidly in the coming years. 
Africa’s energy use is currently very low compared to emerging and developed economies. For example, per capita energy 

consumption in the USA is 25 times larger than average consumption in sub-Saharan Africa, while Europe’s per capita consumption 

is 12 times larger than Africa’s (World Bank, 2015). However, African energy use is expected to increase over coming decades and 

will be indispensable for driving the economic and social development needed on the continent.

In turn, this means that the energy sector is projected to become a crucial driver  
of emissions. 
Figure 2 shows that, since 2001, the energy sector has been the largest contributor to the continent’s annual GHG emissions. 

This trend will continue as the continent realises its development objectives. However, the growth of the energy sector in Africa will 

need to follow a very different trajectory from that followed in developed countries if the continent is going to play its role in limiting 

global temperature increases to a safe level. At the same time, Figure 2 also shows that the agriculture sector and land use change 

and forestry sector will remain large contributors to Africa’s emissions profile and the continent will need to take advantage of the 

potential of these sectors to increase its absorption of carbon from the atmosphere.

To date, Africa has made a negligible contribution to global emissions. 
African countries account for only 3 per cent of global greenhouse gas (GHG) emissions between 1751 and 2011, compared  

to 27 per cent of emissions from Asia, 29 per cent of emissions from North America and 36 per cent of emissions from Europe 

(Boden, Marland, & Andres, 2015).

Those emissions it has been responsible for have been concentrated in the land  
use and forestry sector. 
The profile of Africa’s emissions has traditionally been very different from much of the rest of world, with the majority of Africa’s 

emissions coming from land use, forestry and agriculture. By contrast, in Asia, Europe, northern America and Oceania the majority 

of emissions have come from the energy sector. This is illustrated in Figure 1.

Note: 
Pie charts illustrate the share of GHG emissions from different sources for 2012. Totals for northern America and Europe exclude small 
but negative net emissions for the land use change and forestry sector.

Source: 
Vivid Economics, based on World Resources Institute (2014)

FIGURE 1. 

Shares of 2012 GHG 
emissions from different 
sources by region

 Energy
 Agriculture
 Land use change and forestry
 Other
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Introduction

African countries have already made a positive start towards scaling up energy 
consumption while also planning for their low carbon energy futures. 
Africa is taking bold steps to both scaling up energy production and access while managing emissions from the energy sector. 

Investment in renewables in the Middle East and Africa region has almost tripled from 2010 to 2014, increasing from USD 4.2 

billion to USD 12.6 billion (Frankfurt School-UNEP Centre & BNEF, 2015)1. In many cases, this has been supported by the African 

Development Bank (AfDB): the Bank has increased the proportion of renewable energy investments in its energy portfolio from 14 

per cent in the 2009 to 2011 period to 71 per cent in the 2012 to 2014 period. Moreover, over the coming ten years, the AfDB’s 

New Deal on Energy for Africa includes ambitious aspirational goals to achieve universal access to energy in Africa by 2025, through 

increasing on-grid generation and connections, scaling up off-grid generation connections twenty fold and increasing access to 

clean cooking energy for 130 million households (African Development Bank Group, 2016b). While the New Deal is neutral about 

technology choices to meet these goals, African countries could leverage their renewable energy potential in efforts to achieve  

these goals. Alongside this, the multi-agency Africa Renewable Energy Initiative aims to exploit Africa’s potential for modern 

renewable energy (Africa Ministerial Conference on the Environment, 2015).

The implementation of Intended Nationally Determined Contributions (INDCs) 
provides a crucial opportunity to reconcile the growth in energy production and 
consumption needed on the continent with global climate objectives. 
Ahead of the 21st Conference of the Parties (COP21) in December 2015, all parties to the United Nations Framework on Climate 

Change (UNFCCC) were tasked with producing INDCs. These set out the national climate change mitigation and adaptation objectives 

of each country. With the successful adoption of the Paris Agreement, countries will now be expected to convert these into ‘Nationally 

Determined Contributions’ (NDCs) and to update them on a five yearly cycle. In effect, these documents represent the ‘compact’ 

each country has made to the global community to play its part in addressing the global climate challenge.

This report provides a detailed analysis of the investment needs and emissions 
reductions commitments embodied in Africa’s INDCs and the crucial role of the 
energy sector within them. 
It shows that, in addition to being crucial for the continent’s development ambitions, as is already well-known, investment in the 

energy sector will also be indispensable for ensuring that the continent’s development is achieved in a sustainable, low carbon and 

climate resilient fashion. It also highlights the crucial role that regional and international initiatives will play in supporting the financing 

of this investment and, within this, the important role that institutions such as the African Development Bank can play. These efforts 

will need to be complemented by domestic policy changes. The remainder of the report is structured as follows:

– Section 2 discusses Africa’s energy development needs and its relation to GHG emissions,

– Section 3 analyses African countries’ emissions reductions in their INDCs,

– Section 4 examines the identified investment needs required to meet these goals, and

– Section 5 provides recommendations for implementing and realising the bold aspirations embedded in African INDCs.

1 Unfortunately this source, the definitive source on global renewables investment, does not distinguish between the Middle East and Africa.
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Source: 
World Resources Institute (2014)
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AFRICAN 
GROWTH  
AND  
AFRICAN 
EMISSIONS
The energy sector is 
centrally important to Africa’s 
development, and is also 
crucial in decoupling the 
link between growth and 
greenhouse gas emissions
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The 2015 Paris Agreement’s goal of limiting global temperature increases to below 
two degrees Celsius will require countries to make significant reductions in current 
and future GHG emissions. 
The Paris Agreement arising from the UNFCCC 21st Conference of the Parties in December 2015 aims to limit the global temperature 

increase to lower than two degrees Celsius, with an aspirational goal of limiting increases to 1.5 degrees Celsius. However, meeting 

these goals will require concerted effort by the international community, and by individual countries. This will include reductions from 

current emissions levels in developed countries, and management of future emissions in developing countries.

Typically, development causes greenhouse gas emissions per capita to increase up 
to a peak, after which they begin to fall. 
There appears to be an established relationship between development, energy systems and greenhouse gas emissions. 

Traditionally, countries have experienced increasing GHG emissions per capita during their development phase, with emissions 

plateauing and then falling as their economies mature. This is due to structural changes associated with development, with emissions 

increasing as countries industrialise due to increasing shares of industry and manufacturing in the economy and increases in activity  

in energy-intensive sectors. Beyond a certain point, emissions per capita then fall as countries move towards post-industrial structures 

with greater shares of services in their economies and with less energy-intensive industries. This pattern is an example of the 

‘environmental Kuznets curve’ and, as well as being a feature of GHG emissions, has also been observed for a range of other 

environmental pollutants (Van Alstine & Neumayer, 2010).

Developed countries are benefiting from this pattern and are now experiencing 
falling emissions per capita. 
Many developed economies have reached the plateau phase, or are already seeing GHG emissions per capita declining as  

their GDP per capita continues to grow, as shown in Figure 3.

ECONOMIC GROWTH, 
THE ENERGY SYSTEM  
AND GREENHOUSE  
GAS EMISSIONS
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Developing countries are at a very different stage of development and per capita 
emissions. 
Figure 3 shows both emissions per capita and GDP per capita are at lower levels in developing countries and regions than in large 

industrialised economies. It also illustrates that developing countries are currently on the upwards sloping arc of a Kuznets curve.

Africa is starting from a lower base compared even to other developing countries 
and regions, but appears to be following a similar trajectory. 
Other developing countries’ GDP and emissions are not representative of Africa’s level of development. GDP per capita and 

emissions per capita in Africa are lower than in the countries and regions illustrated in Figure 32. However, looking more closely 

solely at Africa’s experience, Figure 4 illustrates that the Africa emissions-GDP pathway has followed a similar upwards trajectory  

to other developing country pathways, albeit at lower levels.

 

African growth and African emissions
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Source: 
Vivid Economics, based on CDIAC (Boden et al., 2015) and World Bank GDP and population data (The World Bank, 2015)

FIGURE 3. 

Environmental Kuznets 
curves for GHG 
emissions and  
GDP per capita

 Australia
 France
 United States
 Brazil
 Africa
 Canada
 Germany
 India
 Mexico
 China
 United Kingdom
 South East Asia
 Other Latin America

2 The only country where GDP per capita is lower than in Africa is in India, but India has experienced greater and faster growth in both GDP 
and emissions per capita since 1990 compared to Africa.
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FIGURE 4. 

Africa’s environmental 
Kuznets curve for GHG 
emissions and GDP  
per capita
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African growth and African emissions
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It will not be possible for all developing countries to follow the same emissions 
trajectories enjoyed by developed economies while also limiting global temperature 
increases to safe levels. 
Given the polluting pathways followed by developed countries, the pursuit of the same growth pathway by developing countries will 

result in dangerous climate change. It is commonly accepted that emissions per capita will need to average around 2 tonnes per 

capita per year in 2050 to stabilise global temperatures at 2°C, and even lower emissions will be required for a temperature goal of 

1.5°C (Stern, 2015). This compares with the 3-6 tonnes per capita at which many developed country emissions have peaked.

DECOUPLING GROWTH 
AND EMISSIONS  
IN AFRICA

Developing countries, including those in Africa, will therefore need to follow a 
different growth-emissions path. 
As discussed in the introduction, African countries have been responsible for a very small proportion of global GHG emissions, 

accounting for only 8 per cent of total emissions in 2012. Despite this, Africa will also need to follow a different emissions-GDP 

path as it develops to contribute to global GHG emissions management. Figure 5 stylistically illustrates Africa’s potential emissions-

GDP pathway if it were to emulate the path taken by developed countries, and a possible alternative pathway for Africa that limits 

emissions by peaking earlier and lower than in developed countries by reducing the strength of the link between GDP growth and 

GHG emissions.
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African growth and African emissions

Source: 
Vivid Economics, adapted from Kaya & Yokobori (1998)

FIGURE 6. 
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African growth and African emissions

Any changes to Africa’s energy system must start from the premise that greater 
expansion of energy access is indispensable to the continent’s development. 
African countries’ access to electricity and energy consumption is among the lowest in the world. Figure 7 illustrates the scale  

of the energy shortfall in African countries, relative to both developed and other developing countries. Africa has more countries  

with low energy consumption than Latin America or South or East Asia, and significantly lower energy consumption than Europe 

or North America. Over 645 million people in Africa do not have access to electricity (African Development Bank Group, 2016b). 

Developing an energy system that provides greater access and levels of energy is therefore a key development priority for Africa, 

and will fuel both economic and social development.

This need is reflected in the African Development Bank’s New Deal on Energy  
for Africa. 
The New Deal has an aspirational target of achieving universal access to energy in Africa by 2025. It includes ambitious targets 

to add 160GW of new on-grid capacity by 2025, to create 130 million new grid connections and 75 million off-grid connections, 

and to increase access to clean cooking energy for 130 million households. The New Deal is a Coordinated Action Programme 

that will work with and build on existing and emerging initiatives to accelerate the development of Africa’s energy systems (African 

Development Bank Group, 2016b).

MEETING AFRICA’S 
DEVELOPMENT AND 
ENERGY CHALLENGES
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While the New Deal focuses on increasing energy access and is neutral about 
the technology or energy sources used to meet these ends, Africa has significant 
potential to harness its renewable energy potential to both meet these aspirations 
while deflecting its emission path. 
Previous studies identify that ‘the large-scale deployment of renewable energy offers African countries a cost-effective path to  

rapid, sustainable and equitable growth’ (International Renewable Energy Agency, 2013). Analysis of Africa’s potential for developing 

renewable energy suggests that northern and southern Africa have significant opportunities to generate power from photovoltaic 

and concentrated solar power and from wind energy, while central and northern Sub-Saharan Africa is well placed to benefit from 

modern biomass from bioenergy crops (Hermann, Miketa, & Fichaux, 2014). Central, eastern and southern Africa has significant 

hydropower potential, while east Africa also has opportunities to deploy geothermal power technologies (International Renewable 

Energy Agency, 2013).

 

Source: 
Vivid Economics, based on World Bank (2015)

FIGURE 7. 

National electricity 
consumption per capita

Annual electricity  
consumption per capita
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Africa has already taken initial steps to manage its energy transition and reduce 
the strength of the growth-emissions link through an ambitious renewable energy 
investment plan. 
The Africa Renewable Energy Initiative (AREI) established under the mandate of the African Union in 2015 aims to scale up  

energy generation from modern renewables in African countries (Africa Ministerial Conference on the Environment, 2015). The 

initiative intends to deliver 10GW of new and additional installed capacity from renewables by 2020, with an aspirational target of 

300GW of additional capacity by 2030. This compares with around 34 GW of existing renewable energy capacity on the continent  

in 2014, of which over 75 per cent is large hydropower (International Renewable Energy Agency, 2015). AREI aims to directly 

support sustainable development through increasing access to affordable energy while also helping African countries leapfrog 

carbon-intensive energy generation and support low carbon development.

Source: 
International Renewable Energy Agency (2013)

FIGURE 8. 

African renewable energy 
generation potential

African growth and African emissions
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AFRICA’S 
RESPONSE  
TO THE CLIMATE 
CHALLENGE
Africa has already started to 
address the emission-growth 
challenge and to manage its 
emissions through its compacts 
with the international community
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African countries’ Intended Nationally Determined Contributions (INDCs) set out  
the continent’s plans to address climate change, through both improving resilience 
and reducing emissions, while also pursuing growth and providing energy. 
The INDCs were prepared by almost all countries in advance of the UNFCCC COP21 in December 2015. Following the conclusion 

of COP21, countries will translate their INDCs into Nationally Determined Contributions (NDCs) and submit them to the UNFCCC3. 

The NDCs will be similar to INDCs in most cases, though some countries may update or amend their NDCs in light of the Paris 

Agreement or following further domestic deliberations and consultations. Nonetheless, the INDCs submitted before COP21 provide 

valuable information on how countries intend to manage and reduce their GHG emissions and adapt to climate change4.

Africa’s INDCs set out countries’ overall goals for low carbon development and 
management of climate risks. 
Different countries focus on different issues in their INDCs and countries provide varying level of detail on these issues, but there  

are some common components that most African countries’ contributions include:

– low carbon development plans

– summaries of adaptation and mitigation measures

– quantified emissions reduction goals for 2030 (or 2035 in a small number of countries)

– overall estimations of investment needed to finance INDC measures and plans

– technology transfer and capacity building needs

INDCs PRESENT 
MEASURES TOWARDS 
CLIMATE AND ENERGY 
SECURITY

3 INDCs were requested by the COP as part of the process leading up to the adoption of the Paris Agreement. INDCs are voluntary 
statements which were invited by the COP without prescription related to form. NDCs are legally distinct and will be under the Paris 
Agreement as and when it enters into force. They will be governed in the main by Article 4 of the Agreement. Each Party to the Convention 
who wishes to become a Party to the Agreement will have an obligation to communicate an NDC, which can differ from its INDC. The level 
of prescription attached to these will be determined by the negotiations of the operative elements of Article 4, which mainly take place under 
the Ad Hoc Working Group on the Paris Agreement.

4 One issue, not explored further in this report, regarding the use of INDCs as a source of information on the future climate ambitions of 
different African countries relates to the extensive role consultants played in their preparation. This has led some commentators to question 
whether they reflect a genuine articulation of each country’s ambitions and an independent assessment of what the country can achieve. 
On the other hand, it should be stressed that each INDC was submitted to the UNFCCC by the National Focal Point from the respective 
government, and subject to nationally agreed processes.
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The INDCs illustrate African countries’ commitment to emissions reductions over  
the coming decades. 
All African countries except Libya submitted an INDC before COP21. Of the 53 INDCs, 45 countries included plans or goals to 

reduce or manage GHG emissions, including unconditional goals that will be supported by domestic or already identified funds, and 

conditional goals that require international support to enable implementation. 20 countries include a combination of unconditional 

and conditional emissions reduction contributions for 2030, while 22 countries only include conditional contributions. Additionally, 

three countries include goals other than emissions reductions against a baseline: South Africa has proposed an accelerated peak, 

plateau and decline approach to reducing its emissions; Sierra Leone has proposed a green growth pathway for development that 

limits emissions; and Malawi has a goal to reduce emissions but has not set an official reduction goal as it has not quantified its 

baseline emissions. Figure 9 maps the different types of emission reduction contributions made by different African countries  

while more details of each country’s emission reduction plan are provided in the Appendix.

Africa’s response to the climate challenge

Note: 
Alternative targets are a low carbon development path by 2030 for Malawi (but with no baseline emissions set), a green growth and low 
emissions pathway in Sierra Leone (with low emissions by 2035 and carbon neutrality by 2050), and a ‘peak, plateau and decline’ of 
GHG emissions goal for South Africa (peaking in 2025).

Source: 
Vivid Economics

FIGURE 9. 

GHG emissions reduction 
contributions in African 
INDCs

 Unconditional and conditional emissions reduction targets
 Conditional emissions reduction target only
 Alternative target
 No target
 No INDC published
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Africa plans to reduce emissions in 2030 by more than 40 per cent against a 
business as usual baseline. 
Not all African countries provide both quantified emissions reduction contributions and a quantified emissions business as usual 

(BAU) baseline for 2030. However, 36 countries accounting for 68 per cent of 2012 African GHG emissions do quantify both 

contributions and the 2030 BAU scenario5. Of the countries for which data is available, countries plan to reduce emissions by 42  

per cent against the 2030 baseline which, if delivered, would bring 2030 emissions below 2012 emissions. Of the overall reduction, 

23 per cent will come from unconditional commitments, while 77 per cent of the reduction is conditional on international support.

Moving forward, a key challenge for African countries will be to ensure that the 
contributions and plans articulated in the INDCs are incorporated into national 
planning frameworks. 
Africa’s INDCs will take the continent a long way forward in decoupling its emissions from economic development. Indeed, Box 1 identifies 

that Africa’s emission reductions are, at least on one metric, more ambitious than those submitted by countries in many other regions. 

The implementation of the INDCs can also do much to enhance the continent’s climate resilience. However, for these opportunities 

to be realised, it is essential that they are incorporated into the broader planning frameworks that exist in countries. It is only in this 

way that countries will be able to take strategic decisions, including important long-term investment decisions, that are consistent 

with the objectives of their INDCs. Moreover, in the longer term, the Paris Agreement identifies that countries are expected to ramp 

up emissions reductions and ultimately ‘to achieve a balance between anthropogenic emissions by sources and removals by sinks 

of greenhouse gases in the second half of this century’. This fundamental economic restructuring will require careful consideration 

and planning by African economies; including INDCs within planning frameworks will be an important first step in this process.

5 A notable exception is South Africa, which does not quantify either emissions or a baseline and accounts for 12 per cent of African 
emissions, the second largest share of emissions behind Nigeria.

Note: 
This analysis includes data for 36 countries for which a quantified 2030 business as usual baseline and quantified emissions  
reductions are available in their INDCs: Angola, Benin, Burkina Faso, Cameroon, Central African Republic, Comoros, Congo, Cote 
d’Ivoire, Democratic Republic of Congo, Djibouti, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Kenya, Liberia, Madagascar, Mali, 
Mauritania, Mauritius, Morocco, Namibia, Niger, Nigeria, Sao Tome & Principe, Senegal, Seychelles, Tanzania, Togo, Tunisia, Uganda, 
Zambia, Zimbabwe.

Source: 
Vivid Economics

FIGURE 10. 

Quantified conditional 
and unconditional 
GHG emissions 
reductions in  
African INDCs
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Africa’s response to the climate challenge

Note: 
Libya has not published an INDC. For all other countries, ‘no data available’ indicates that it has not been possible to quantify 
2030 emissions reductions from countries’ INDCs. In this map, a ratio of less than one indicates countries’ proposed 2030 emissions 
reductions, as a share of overall emissions reductions, are smaller than their share of 2012 global emissions. A ratio greater than  
one indicates countries’ proposed 2030 emissions reductions as a share of overall emissions reductions are greater than their  
share of 2012 global emissions.

Source: 
Vivid Economics, based on World Resources Institute (2014), Boyd, Turner, & Ward (2015)

FIGURE 11. 

Ratio of share of 
proposed 2030 GHG 
emissions reductions  
to share of 2012 GHG 
emissions in African 
countries

African countries’ commitments represent, on one important metric, a more 
than equitable contribution to global efforts to reduce emissions. 
Figure 11compares the share of global emissions reductions offered by African countries with their share of 2012 global 

GHG emissions. It shows that the vast majority (32 out of 38) of African countries have proposed emission reductions 

that are equal to or greater than their share of 2012 emissions. Indeed, 18 countries have proposed emissions reductions 

that would result in their share of 2030 reductions being more than double their share of 2012 emissions, and eight of 

these countries have proposed reductions shares that would be more than five times greater than their 2012 emissions 

shares. Across all 38 countries for which data is available, the overall share of 2030 emissions reductions is almost three 

times their share of 2012 emissions. It is also important to note that, given the primary determinant of climate change is 

the total stock of greenhouse gas emissions in the atmosphere African countries’ historical responsibility for climate 

change is likely to be much lower than shown by this analysis, and their ratios of 2030 action to responsibility 

correspondingly much higher.

BOX 1. 

Africa’s contribution to global emission reduction efforts

 Less than 1
 1
 1 to 2
 2 to 5
 More than 5
 No data available
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Africa’s response to the climate challenge

The energy sector is central to the implementation of Africa’s INDCs. 
The role that the sector can play in both reducing emissions while supporting the expansion of energy access is well  

known and reflected in the goals of almost all African countries. However, in addition, the sector can also play an important  

role in promoting climate resilience on the continent and allowing communities to adapt to climate change. Both of these  

issues are explored in more detail below.

3.2.1 The role of the energy sector in delivering emission reductions

All African countries identify measures in their energy sectors to reduce emissions. 
The measures in INDCs can be summarised based on the types of measures they include, as most countries follow similar 

categorisations of measures according to UNFCCC and IPCC frameworks. Figure 12 shows that energy sector measures are 

included in all 53 African INDCs, and are more common than measures in the AFOLU (agriculture, forestry and other land use), IPPU 

(industrial processes and product use) and waste sectors. Disaggregating energy sector measures into different types of responses, 

the top three most common measures included in INDCs are all in the energy sector: power generation, energy efficiency, and 

transport measures.

Note: 
Pale blue bars within the blue box indicate measures in energy sub-sectors falling within the overall energy sector.

Source: 
Vivid Economics

FIGURE 12. 

Sectoral mitigation 
measures in 
African INDCs
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Energy sector measures are expected to provide the second largest contribution  
to 2030 emissions reductions. 
As discussed above some, but not all, African countries also quantify emissions reductions associated with sectoral INDC 

measures6. Within these countries, on absolute terms, energy sector measures will provide the second largest overall emissions 

reduction, behind AFOLU measures, as shown in Figure 137. IPPU and waste sector measures contribute little of overall emissions 

reductions, making up only 3 per cent of reductions in total. Moreover, Figure 14 shows that energy measures will be particularly 

important in African countries’ unconditional commitments (emission reductions that are not contingent on countries accessing 

additional financing from the international community). Energy measures account for almost 87 per cent of unconditional emission 

reductions, of which over half of reductions will come from energy efficiency measures. Power generation measures, such as shifting to 

renewable energy sources, will account for 16 per cent of unconditional reductions, 18 per cent of conditional reductions, and 17 per 

cent of overall emissions reductions. Table 2 in the Appendix provides full details of emissions reductions identified in African INDCs.

6 30 countries quantify any unconditional or conditional sectoral emissions reductions. These countries account for 52 per cent of African 
emissions in 2012, and 84 per cent of total quantified national-level emissions reductions in 2030.

7 AFOLU measures in African INDCs primarily relate to climate smart agriculture or similar practices, or reforestation and afforestation. 
However, a number of countries, including Angola, Central African Republic, Eritrea and Togo, also explicitly include bioenergy or biofuels 
measures such as using sugarcane for bioethanol or use of biogas for rural farms.

Note: 
Brighter colours indicate conditional reductions, darker colours indicate unconditional reductions. Pale blue bars within the blue 
box indicate measures in energy sub-sectors falling within the overall energy sector. Totals provided are for joint unconditional and 
conditional emissions reductions.

Source: 
Vivid Economics

FIGURE 13. 

Quantified conditional 
and unconditional 
sectoral GHG 
emissions reductions 
in African INDCs
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Africa’s response to the climate challenge

In addition to this high level prioritisation of energy measures, African INDCs include 
ambitious plans and policies to reduce emissions from the energy sector. 
African countries’ INDCs include a number of bold targets to increase the use of renewable technologies by 2030 as shown in 

Boxes 2 to 4.

Source: 
Vivid Economics

FIGURE 14. 

Sectoral shares of 
quantified conditional 
and unconditional GHG 
emissions reductions in 
African INDCs
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BOX 2. 

Nigeria is targeting large increases in off-grid solar while also improving the efficiency of gas 
generators and the electricity grid

– Nigeria aims to significantly increase the provision of off-grid energy for poor communities. Its INDC includes 
an unconditional goal of increasing off-grid solar to 15 GW of generation capacity by 2030, which will reduce 
emissions by over 30 megatons of CO2e against the baseline in 2030.

– The off-grid solar plan is particularly targeted towards boosting economic growth among the rural poor, while 
also creating employment opportunities for small entrepreneurs.

– Nigeria also has conditional goals of significantly increasing the efficiency of gas power generation through 
the adoption of modern efficient generation technologies, developing small-scale stations near gas sources, 
and replacing diesel generation with gas plants. Significant cost and emissions savings are also planned 
through conditional measures to create a more efficient and lower loss electricity transmission network.

 Waste
 IPPU
 AFOLU
 Transport
 Household energy
 Oil & gas
 Energy efficiency
 Power generation
 Other energy
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BOX 3. 

Zimbabwe’s planned increase in hydropower would avoid over 15 megatons of CO2e emissions in 2030

BOX 4. 

Morocco aims to meet its emissions reduction goals through a transformation of the energy sector 
towards lower intensity and renewable energy sources by 2025

– Zimbabwe’s INDC includes an ambitious conditional goal of investing USD 5 billion in significantly scaling up 
the use of hydropower in its generation mix.

– The planned increase would avoid over 15 megatons of CO2e emissions in 2030, accounting for almost 70 
per cent of total planned emissions reductions in Zimbabwe, and almost 60 per cent of 2015 total emissions.

– Zimbabwe is already working towards this goal, through increasing generation capacity in existing 
hydropower plants and increasing the roll-out of mini-hydro by independent power producers.

– Morocco aims to achieve over 50 per cent of installed energy production capacity from renewable sources by 2025.

– This target builds on Morocco’s National Energy Strategy, which targets 42 per cent of installed electrical 
power to be generated from renewable by 2010, 14 per cent coming from each of the solar, wind and hydraulic 
energy sectors.

– Alongside this ambitious renewables target, the country aims to continue to implement continued and 
substantial fossil fuel subsidy reforms, reduce energy consumption by 15 per cent by 2030, and increase  
the use of natural gas through infrastructure projects that enable the import of liquefied natural gas.

3.2.2 The energy sector and adaptation and resilience

Climate impacts pose a significant threat to Africa’s vulnerable energy sector. 
Taking the electricity sector as an example, at the same time that demand is expected to increase very substantially8, climate 

impacts could make it increasingly difficult for this demand to be met (Schaeffer et al., 2012):

– thermal power generation will be compromised if droughts limit the availability of cooling water;

– the efficiency and output of hydropower plants will be altered by changes in precipitation and hence riverflow; 

– biomass energy will be influenced as climate change reduces the yield of the biomass production;

– temperature increases will reduce the efficiency of solar power production; and

– extreme weather events increase the risk of failure of transmission and distribution lines.

Previous studies highlight unique challenges in specific African countries: for instance, a very high proportion of Cameroon’s 

electricity generation comes from one ageing hydroelectric power station, a problem compounded by an ageing transmission and 

distribution network expected to be particularly vulnerable to climate extremes; in Benin, there are no hazard or siting maps making 

its energy infrastructure extremely vulnerable to anticipated climate change impacts (Williamson, Connor, & Moezzi, 2009).

8 Indeed, this growth in demand is expected to increase further as higher temperatures increase the demand for cooling. 
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Africa’s response to the climate challenge

Source: 
Vivid Economics
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Therefore, in addition to the crucial role that the energy sector plays in helping limit 
emissions, it will also be essential to devote resources to enhancing the climate 
resilience of Africa’s energy sector. 
This adaptation will need to ensure that both existing energy infrastructure and new infrastructure and planning takes account  

of climate impacts (Ebinger & Vergara, 2011) These measures will include integrating climate risks into management and operational 

decisions, such as climate and weather information, addressing inefficiencies in current energy use, diversifying the energy sector to 

provide resilience to a range of climatic risks. There are also a range of technological options including both physical adaptation of 

infrastructure to increase resilience to increasing temperatures and extreme events and changes to design and technologies to increase 

resilience, and ‘behavioural’ options such as relocation of facilities, anticipating future risks in planning and risk management decisions, 

and adapting maintenance procedures to account for climate change, (Ebinger & Vergara, 2011). Many of these actions can increase 

the energy system’s resilience to climatic risks regardless of specific future climate change, and so may be low regret options.

Partly reflecting this, adaptation in the energy sector is a key component of African 
INDCs’ proposed adaptation efforts. 
In contrast to mitigation measures, it is harder to categorise adaptation measures included in African INDCs as there are many more 

types of response. Across the 53 African INDCs, 25 different categories of adaptation response were identified. As shown in Figure 

15, over forty per cent of countries have planned energy sector adaptation measures, making them the seventh most common 

measure, behind agriculture, water, forestry, health, coastal protection and disaster risk reduction measures. Figure 16 shows the 

geographic distribution of those countries that have included energy sector adaptation measures in their INDCs, with a spread 

across sub-Saharan Africa.

FIGURE 15. 

Sectoral adaptation 
measures in African 
INDCs
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There are a number of ambitious energy sector initiatives that have the potential  
to enhance adaptation. 
These include measures to increase and maintain adaptive capacity through expanding energy access, measures to prepare  

for changing temperatures and climatic stresses arising due to climate change, and measures to protect energy infrastructure  

and generation from extreme events and to provide emergency energy supplies. Boxes 5 and 6 provide examples from Angola  

and Uganda.

Source: 
Vivid Economics

FIGURE 16. 

Energy sector adaptation 
measures in African 
INDCs

BOX 5. 

Angola’s INDC aims to increase resilience through expanding renewable energy technologies while 
also preparing for climate impacts on energy infrastructure

– Angola is already implementing a number of climate change measures through both Global Environment 
Facility and domestically funded projects that will increase climate resilience in the energy sector. These 
include the promotion of sustainable charcoal generation, expanding rural electrification from village-level 
solar generation, constructing new hydroelectric and thermal power plants, and increasing the efficiency  
and public financial sustainability of the energy sector.

– The INDC also includes a number of additional measures to increase resilience in the energy and related 
sectors, and to protect energy infrastructure against future climate change.

– Angola plans to promote alternative renewable energy technologies to avoid deforestation and to  
extend electricity network access in rural areas. It also intends to study the impact of climate change  
on hydroelectricity generation in Angola, and to investigate the energy implications of climate change 
impacts on mining activities.

 INDC includes energy sector adaptation
 INDC does not include energy sector adaptation
 No INDC published
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Africa’s response to the climate challenge

BOX 6. 

Uganda aims to ensure resilience to climate change through modernising generation systems and 
climate proofing infrastructure against climatic impacts

– The adaptation component of Uganda’s INDC includes a number of measures to modernise and increase 
efficiency in the energy sector.

– The country intends to carefully manage its water resources to ensure the efficient use of hydropower 
resources, which can be especially important if climate change affects traditional rainfall patterns.

– Uganda also recognises the importance of climate proofing its investments in the electricity power sector 
against climatic impacts and extreme events.



INVESTMENTS 
NEEDS IN 
AFRICAN  
INDCs
African countries’ INDCs 
illustrate the scale of investment 
needs the continent faces in 
modernising its energy systems 
and reducing greenhouse  
gas emissions 





4040

INDCs provide valuable but partial information on the investments needed to 
support their proposed climate change measures. 
Most countries identify the national-level investment that would be required to partly or fully finance the measures included in  

their INDCs. However, many note that it is not currently possible to account for all possible costs, nor the cost of capacity building 

or general ongoing government programme expenditure costs. Nonetheless, it is possible to obtain an initial idea of the scale of 

financing needs and the expected sectoral allocations of financing from African INDCs.

African INDCs have identified almost USD 1.2 trillion in investment needs by 2030. 
Out of 53 African INDCs, 43 countries identify national-level investment needs9 amounting to USD 1,150 billion by 2030. As shown 

in Figure 17, in countries that specify whether investments are targeted towards adaptation or mitigation measures, 76 per cent is 

for mitigation. Figure 18 shows that, of the 23 countries that specify the quantity of mitigation investment needs that will be raised 

from domestic or from international sources10, over 82 per cent is expected to be raised from international sources.

INVESTMENT NEEDS 
IDENTIFIED IN INDCs

9 The 43 countries that quantify national-level investment needs account for 71 per cent of African GHG emissions in 2012.
10 The 23 countries that specify the domestic or international character of mitigation investment needs account for 33 per cent of Africa 

emissions in 2012 and 35 per cent of total identified mitigation investment needs.

Source: 
Vivid Economics

FIGURE 17. 

Identified investment 
needs in African INDCs
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Investments needs in African INDCs

11 These countries come from across Africa, including a wide range of north African, west African, central African and southern African 
countries. Specifically, they are Angola, Benin, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African Republic, Chad, Congo, Cote 
d’Ivoire, Democratic Republic of Congo, Djibouti, Ghana, Guinea, Lesotho, Mali, Niger, Sao Tome & Principe, Senegal, Seychelles, Somalia, 
Sudan, Togo, Tunisia, and Zimbabwe.

Domestic 
17% 

International 
83% 

Source: 
Vivid Economics

FIGURE 18. 

Source of identified 
investment needs in 
African INDCs

A subset of the countries that report national investment needs also break these 
down by sector. 
Of the 43 countries that report national investment needs, 25 provide a breakdown of investment need by sector.11 These countries 

account for around 34 per cent of total quantified national-level emissions reductions in 2030 and the associated investments account 

for around 37 per cent of the total investment estimate, or USD 429 billion out of total identified investment needs of USD 1,150 

billion. The sectoral analysis below focuses on the disaggregation of this USD 429 billion, recognising that it is only a subset of 

African climate investment needs, but that unfortunately, at present, no further information is available.

Energy investment needs are a particular focus in African INDCs. 
Among the countries for which sectoral investment need is available, energy measures are the second largest overall investment 

area, behind AFOLU: 37 per cent (USD 159 billion) of investment needs are in the energy sector, compared with 42 per cent in the 

AFOLU sector, 20 per cent in the waste sector, and 1 per cent in the IPPU sector. Within the energy sector, almost half of the USD 

159 billion in total investment needs are in the power generation sector. Table 3 in the Appendix provides a full list of identified 

investment needs in African INDCS.

Most of Africa’s energy investment is associated with meeting conditional goals,  
and therefore will rely on the support of the international community. 
Figure 19 also illustrates that investment associated with meeting unconditional goals only accounts for only 6.5 per cent of 

total energy investment needs. This is a very different pattern from AFOLU investments where a significantly higher proportion of 

investment is associated with unconditional goals. This distinction is reinforced in Figure 20 which shows that AFOLU accounts  

for over 80 per cent of the investment associated with meeting unconditional contributions, but with the split between AFOLU  

and energy investment being much more even in relation to meeting internationally-supported conditional goals.
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FIGURE 19. 

Identified conditional  
and unconditional 
sectoral investment 
needs in African  
INDCs

FIGURE 20. 

Sectoral shares of 
identified conditional and 
unconditional investment 
needs in African INDCs
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Note: 
Brighter colours indicate conditional investment needs, darker colours indicate unconditional investment needs. Pale blue bars within 
the blue box indicate measures in energy sub-sectors falling within the overall energy sector. Totals provided are for joint unconditional 
and conditional identified investment needs.

Source: 
Vivid Economics
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Vivid Economics
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Investments needs in African INDCs

The gap between unconditional and conditional investment suggests that the power 
generation, waste and transport sectors might be a focus of efforts when targeting 
climate finance opportunities. 
Using the sectoral investment costs identified in the INDCs it is possible to calculate a conditional investment leveraging ratio, 

calculated as the amount of financing needed to meet conditional goals divided by the amount required to meet unconditional 

goals. Combining this ratio with the absolute level of conditional finance required can help to identify the sectors that would benefit 

most from efforts to raise international climate finance. Table 1 suggests that the power generation and transport sector, along with 

the waste sector, would be the best targets for climate finance; they have both large gaps between unconditional and conditional 

investment needs and large total investment needs.

TABLE 1. 

Sectoral identified investment needs and unconditional-to-conditional finance leveraging ratios in 
African INDCs

SECTOR

UNCONDITIONAL 
INVESTMENT NEEDS 
(USD BILLION)

CONDITIONAL 
INVESTMENT  
NEEDS (USD BILLION

TOTAL  
INVESTMENT  
NEEDS (USD BILLION)

RATIO OF 
CONDITIONAL TO 
UNCONDITIONAL 
FINANCE LEVERAGING

Afolu 23 159 182 Low

Waste 0.01 85 85 High

Energy – Power 
generation 1.2 78 79 High

Energy – Transport 0 41 41 High

Energy – Energy 
efficiency 1.1 9 10 Low

IPPU 0 3 3 High

Energy – Household 0 1 1 High

Energy –  
Oil & gas 0 0 0 Low

Source: 
Vivid Economics
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Investments needs in African INDCs

The delivery of these substantial investment needs will require action at both the 
international and domestic levels. 
This section explores both developments to date, as well as what more can be done, in order to facilitate a scale of low carbon, 

climate-resilient investment in Africa.

4.2.1 International finance to help meet INDC investment needs

The Paris Agreement reaffirmed the importance of the provision of climate finance 
from developed to developing countries to support their low carbon, climate-resilient 
development. 
As the analysis above shows, this will be indispensable in facilitating the necessary transformation of Africa’s energy system. The 

Paris Agreement identifies that the current target of providing USD 100 billion of resources per year by 2020 will continue in the 

period to 2025, and that this amount will be a ‘floor’ for support beyond 2025. It requires that these resources should be allocated 

in a balanced way between adaptation and mitigation and, crucially, that they should take account of country-driven strategies, and 

the priorities and needs of developing countries. While the lack of specificity on climate finance commitments was a concern to a 

number of African stakeholders, further work on making these financial commitments specific will be undertaken in the coming years.

Historically, Africa has not received climate finance commensurate with its needs. 
Previous analysis shows that public climate finance resources have tended to flow to regions other than Africa and the Middle East 

(Vivid Economics, 2014)12. This is particular challenging as African countries access to other sources of finance is considerably 

weaker than that of other developing countries. Fankhauser et al. (2015) show that Africa and the Middle East are the regions of  

the world that combine significant climate change investment needs with the worst access to conventional sources of finance.

DELIVERING THE 
INVESTMENT NEEDS

12 Unfortunately the most robust data sources do not distinguish between Africa and the Middle East.



4646

The AfDB is taking a number of steps to change this situation so that African countries can access and use international climate 

finance to deliver the energy transformation they require. 

In 2014, the AfDB mobilised almost USD 2 billion climate finance (Multilateral Development Banks, 2015). This represents an 

increase of 60 per cent from the previous year and meant that, in total, the AfDB has invested USD 12 billion in climate related 

initiatives over the five last years. This includes use of both its own resources and resources from external resources and trusts  

that it manages. Some of the most important external resources managed by, and available through, the AfDB that relate to the 

energy sector include:

a. Climate Investment Funds. The AfDB is already working in 16 African countries and regions using CIF funding, 

including 10 countries/regions where it is focused explicitly on low carbon energy investments. Working with the support 

of the AfDB and the Climate Investment Funds, Morocco has just announced the opening of the world’s largest 

concentrated solar power plant.

b. Global Environment Facility (GEF). The GEF provides new and additional grants and concessional funding 

to cover additional costs associated with transforming a project with national benefits into one with global environmental 

benefits. GEF resources have recently helped launch a USD 130m Africa Renewable Energy Fund.

c. Sustainable Energy Fund for Africa. The Sustainable Energy Fund for Africa (SEFA), anchored in a 

commitment of USD 60 million by the Governments of Denmark and the United States, supports small- and medium-

scale Renewable Energy (RE) and Energy Efficiency (EE) projects in Africa. It provides support for project preparation, 

equity investments and to improve the enabling environment.

Note: 
The chart is split into quarters along the median country score for each indicator. The dotted line represents Trading Economics’ (TE’s) 
investment grade threshold. Scores above this line indicate good access to finance. Also depicted are absolute investment needs (the 
size of the bubble), the proportion required for adaptation and mitigation, and each region’s current share of bilateral climate aid (that 
is, official North-South climate finance; disaggregated data for total climate finance, including South-South flows, are not available). 
While we do not provide a scale for the axes, the indicators were derived by translating the raw data shown at the bottom of the chart 
into z-scores and normalising, so that all values reflect how far countries are from the median value for their aggregated regions. Trading 
Economics’ scores range from 0 to 100, where 100 corresponds to a traditional AAA rating. Ratings above 55 (akin to a BBB-) are 
considered investment grade.

Source: 
Vivid Economics

FIGURE 21. 

Climate change 
investment needs and 
access to finance in 
developing countries
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Investments needs in African INDCs

d. Africa Climate Change Fund (ACCF). The ACCF is designed to improve the ease with which African 

institutions can access climate finance through supporting the integration of climate change and green growth into 

strategic documents and/or projects; preparation and funding of adaptation and mitigation projects; climate change-

related knowledge management and information sharing; capacity building; preparation of climate change-resilient  

and low carbon strategies and policies; green growth analysis work; and advocacy and awareness-raising.

Figure 22 illustrates some of the projects that the AfDB has supported using these resources.

Significantly, in 2016, the AfDB was accredited as an implementing entity and 
intermediary of the Green Climate Fund (GCF). 
The GCF is the largest dedicated multilateral climate fund with pledges amounting to USD 10.3 billion for the 2015-2018 

programming period. The AfDB has been given the broadest form of accreditation so that it can implement projects financed by 

the GCF, use GCF resources for grant awards and on-lending and, critically, blend GCF resources with its own debt and equity 

instruments to make their terms more attractive to recipients. In granting accreditation, the GCF Board noted that, in terms of 

Environmental and Social Standards, the AfDB is a leader in the region.

FIGURE 22. 

Selected AfDB-supported 
renewable energy 
investments

Source: 
Vivid Economics, based on African Development Bank Group (2016a), Sustainable Energy Fund for Africa (2015)

 Egypt
 Ethiopia
 Kenya
 Mali

The Clean Technology Fund  
is providing USD 300 million,  

with over USD 150 million in AfDB  
co-financing, to promote renewable 

energy and urban transport.

The Sustainable Fund 
for Africa provided USD 
20 million in equity 
investment in Corbetti 
Geothermal Project.

The Scaling Up Renewable Energy Programme 
in Low Income Countries programme provided 
funding of USD 50 million with USD 124 
million in AfDB co-financing to support the 
development of renewable energy to  
enhance energy security and access.

The Sustainable Energy Fund for  
Africa provided a grant of over  

USD 500,000 for the government  
to strengthen the enabling  

environment for private sector  
renewable energy investment.
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Moving forward, there are also huge opportunities for the AfDB to align the climate 
ambitions articulated by African countries in their INDCs with the AfDB’s New Deal 
on Energy for Africa so as to support the development of a low carbon, climate 
resilient energy system across the whole continent. 
While the New Deal on Energy for Africa is technology neutral, there is a significant opportunity to align the New Deal with African 

countries’ climate change measures in the energy sector (as identified in this report). This would enable the AfDB to simultaneously 

expand energy access towards the aspirational goals embodied in the New Deal while also helping countries transition towards the 

low carbon intensity energy systems that will be needed to fuel sustainable and climate-sensitive development in the future.

In addition, further developments are needed at the country-level to improve African 
countries access to climate finance; the development of Climate Investment Plans 
may be particularly attractive. 
In a climate investment plan, countries would document the concrete investment opportunities and funding proposals (depending 

on the nature of projects and their commerciality) associated with the implementation of their INDCs. They could illustrate how 

the investment plans for the country over the medium terms are consistent with the emission reduction ambitions of the Paris 

Agreement and are resilient to a changing climate. The intended audience might focus on international climate finance providers 

but could also include domestic and international private investors and would be intended to provide a platform from which 

countries could engage with these finance providers. Advocates note that they could also support the capture and dissemination 

of best practice among policy makers, national INDC implementation agents, financial market participants and technical assistance 

providers (Callaghan, 2016).

4.2.2 Domestic reforms to help deliver investment

In addition to taking actions to better access international resources, there are 
important actions that African countries can take domestically to support the 
delivery of the investment consistent with their INDCs. 
Indeed, these actions are likely to complement activities to capitalise on international climate finance: both public and private 

international climate finance is more likely to flow to countries that have taken demonstrable domestic actions to support INDC-

compliant investment.

Future action can build on a solid platform of activity to date. 
African countries have already started to build the policy and institutional frameworks needed to respond to climate change. Of the 

21 African countries included in the 2015 Global Climate Legislation Study (Nachmany et al., 2015), the most comprehensive review 

of climate legislation to date, 16 have developed framework policies to manage national responses to climate change. All of these 

countries, except Libya, have instituted climate–related policies that address energy supply issues, either as stand-alone renewables 

policies or integrated into development plans of other energy policies.

A key activity that African countries can undertake is to ensure that there are clear 
action plans for INDC implementation and that these are coherently integrated into 
broader national planning frameworks. 
There is a significant risk that the ambitious goals articulated in Africa’s INDCs are not followed through into implementation. Any 

plans for implementation are far more likely to be successful if they are integrated within existing national planning and budgetary 

processes, rather than through a separate parallel process. Under this model, countries would use their INDCs as one, critical 

input into their national planning processes, and ensure that any resulting national plans, including the associated investments and 

activities, are consistent with their INDC. This may require countries to start planning how they intend to allocate limited emission 

budgets across different sectors of their economy and how these different sectors can reduce emissions over different timeframes. 



4949

By starting this process early, African countries can ensure that their economic structures are resilient to the envisaged rapid 

expansion of low carbon production technologies that is ultimately expected to lead to net zero emissions, and hence very limited 

hydrocarbon use, by the second half of the century.

The establishment of policies and investments that support private sector 
investment will be of huge importance. 
Building on the actions already undertaken above, policies to support private sector investment can be further developed. 

This might include the continued withdrawal of fossil-fuel energy subsidies, the use of standards and mandates to support the 

penetration of energy efficiency technologies and or renewable energy support policies. However, ultimately a wide range of both 

practical and academic experience suggests that the introduction of market-based measures that put a price on carbon emissions 

can be one of the most effective and efficient ways of encouraging the private sector to invest in low carbon investments (OECD, 

2013). African INDCs are positive about using market-based mechanisms to help meet their INDC goals: 36 of the 53 African INDCs 

either propose or are open to using international or domestic market mechanisms, including the Clean Development Mechanism 

or similar future mechanisms and carbon markets. Indeed, only two countries specifically do not plan to use market mechanisms.13 

The plans in South Africa to introduce a broad-based carbon price may provide important lessons to other African countries. 

Importantly, in many cases, pricing policies will often need to be complemented by other policies that, for instance, increase  

access to finance or facilitate the provision of basic infrastructure.

In addition, the development of regulatory and incentive structures that support  
low carbon private sector investment in power markets will be particularly important 
in many African countries. 
As explored above, investments in power generation represent one of the key investment needs to deliver on Africa’s INDCs. In  

this regard, clear market signals for system security (for example, scarcity pricing) combined with measures to drive investment 

in low carbon capacity (for example, fixed price contracts for renewables; public support to back debt financing) are likely to be 

particularly valuable.

13 The 36 countries that propose using or are open to using market mechanisms account for 64 per cent of African GHG emissions in 2012, 
while the two countries that do not plan to use market mechanisms account for only one per cent of African GHG emissions in 2012. 
The remaining 15 countries that do not specify whether they will use market mechanisms account for 32 per cent of 2012 African GHG 
emissions.

Investments needs in African INDCs
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Africa has proposed ambitious 
responses to the climate 
challenge that will require 
support from the international 
community to realise its goals, 
particularly in the energy sector
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Africa has already started to move towards a very different growth path and energy 
system to that pursued by developed countries. 
Even though Africa has made a negligible contribution to global emissions, it will be required to adopt a fundamentally different 

growth path and energy system to developed and industrialising countries if its growth is to be compatible with a 1.5-2 degree 

world. The African community is aware of these issues and has already taken steps onto these paths, for example through the 

African Renewable Energy Initiative and the New Deal on Energy for Africa.

African countries’ INDCs illustrate their commitment to controlling emissions while 
promoting development and delivering enhanced access to energy, but these 
ambitious goals will require significant international financial support. 
An analysis of Africa’s INDC confirms that African countries are planning to take further action. They illustrate that many African 

countries envisage undertaking emissions reductions disproportionately greater than their historic contribution to emissions, and 

that the energy sector is central to these reductions. All African countries include emissions reductions measures in their power 

generation sectors, and almost 40 per cent of overall emissions reductions in 2030 will come from the energy sector. The energy 

sector is also crucial for adaptation, and a key component of countries’ planned adaptation responses. However, implementing 

these bold measures will require large amounts of investment – more than USD 1.15 trillion by 2030. The energy sector will require 

significant financing in order to realise its planned conditional emissions reductions, and within this, the power sector in particular  

will need large sums of external investment.

This analysis suggests a number of recommendations to guide the implementation and financing of African INDCS, for African 

countries, for the international community, and for the African Development Bank.

Recommendations for African countries

1. African countries should seek to integrate their INDCs into their established national planning and budgetary 

processes, to ensure that their future development pathways, ,and associated activities and investments, are INDC 

compliant. This will allow them to both realise the opportunities for low carbon climate resilient growth embedded 

within their INDCs and also prepare for a future world in which hydrocarbon use is expected to shrink drastically.  

The analysis in this report suggests that this integration is likely to be particularly important within the energy sector.

2. Countries should develop regulatory structures, industry arrangements and incentive structures that are conducive 

towards entrenching low carbon energy supplies and efficient energy production and consumption, paying particular 

attention to the structure of the power sector. This might include identifying possible roles for carbon pricing signals, 

as well as, in the power sector, clear market signals for system security, for example, scarcity pricing, combined with 

measures to drive investment in low carbon capacity.

3. Countries should target climate finance opportunities strategically to focus on those areas where international support 

is most needed and to avoid duplication with the focus of domestic resource mobilisation. This is likely to lead to the 

power sector as a particular focus for international climate finance and private investment.

4. The development of an explicit pipeline of specific opportunities requiring international climate finance support in 

‘climate investment plans’ will help highlight the commitment and ambition of African countries and will help focus 

discussions with the international community and expedite subsequent financing.
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Conclusions

Recommendation for the international community

5. The international community will need to increase climate finance to meet the scale of established energy investment 

needs, and in recognition of the ambitious nature of African countries’ INDCs. This includes looking beyond the 

goal of mobilising USD 100 billion annually by 2020, and towards raising sufficient finance to meet the true scale of 

investments needed to control climate change.

6. Development partners need to work with African governments to develop programmes that recognise the fundamental 

importance that African governments are placing on low carbon energy sector development, as reflected in their 

INDCs. This will require coordination between their support for Africa to meet its development deficit on energy and 

their efforts to help it prepare for a low carbon, climate-resilient development path.

Recommendations for the African Development Bank

7. The AfDB should continue its efforts through New Deal on Energy for Africa to increase energy access and reduce 

energy poverty in Africa, and seek opportunities to align this agenda more closely with African countries’ low carbon 

investment opportunities, as articulated within their INDCs.

8. The AfDB can play an important role in encouraging its member countries to fully integrate their INDCs into the 

established planning and budgeting processes.

9. It can also integrate INDCs into its own planning processes. In particular, this might focus on whether its country 

assistance strategies are consistent with the INDC of the country, so as to ensure that its finance investments and 

help develop an enabling environment that supports the fundamentally different development pathways its member 

countries have articulated.

10. The organisation can also take advantage of the opportunities to work with a wide range of international climate 

finance providers, including through the GCF following its recent accreditation, to support its member countries in 

financing and implementing low carbon, climate-resilient energy opportunities.
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APPENDIX

TABLE 2. 

Overall and sectoral emissions reductions in African INDCs (MtCO2e)

INDC emissions reductions and identified investment needs data tables
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Algeria

Angola 67.6 29.0 96.6 193.3 5.0 1.5 5.0 35.0

Benin 0.7 4.1 4.8 22.4 0.5 5.5 0.2 2.9 0.1 1.0

Botswana

Burkina Faso 7.8 13.8 21.6 118.3 0.6 3.1 7.2 10.6 0.1

Burundi 2.0 12.9 14.9

Cameroon 22.9 22.9 85.5 5.9 18.3 0.4 1.8

Cape Verde 0.0

Central African  
Republic

4.0 1.5 5.5 110.0 6.5 2.8

Chad 5.2 15.2 20.4 28.7 0.3 5.2 14.8 0.1

Comoros 0.4 0.4 0.5 0.1 0.4 0.0

Congo 13.5 13.5 26.0 13.3 0.2

Cote d’Ivoire 9.7 9.7 34.3 5.8 2.3 0.8 0.7

Democratic Republic  
of Congo

73.1 73.1 430.0 20.0 57.6

Djibouti 1.8 0.9 2.7 4.5 6.6

Egypt

Equatorial Guinea

Eritrea 2.5 2.6 5.1 6.3 1.7 0.5 0.2 0.1

Ethiopia 255.0 255.0 400.0 15.0 220.0 20.0

Gabon 109.0 109.0 176.0 3.8 103.9 0.5

Gambia 0.4 1.3 1.8 3.9 0.1 0.8 0.3 1.1 0.4

Ghana 11.1 22.2 33.3 74.0

Guinea 7.2 7.2 55.0 25.3 30.0
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COUNTRY 2030 OVERALL 
EMISSIONS REDUCTION 

CONTRIBUTIONS

2030  
BASE-
LINE

2030 SECTORAL EMISSIONS REDUCTION CONTRIBUTIONS
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Guinea-Bissau

Kenya 42.9 42.9 143.0

Lesotho

Liberia 0.8 0.8 5.3 0.5 0.3

Libya NA NA NA NA NA NA NA NA NA NA NA NA

Madagascar 91.1 91.1 22.1 25.6 63.7 1.8

Malawi

Mali 4.4 51.3 55.7 29.2 2.9 53.1

Mauritania 0.5 3.7 4.2 18.8

Mauritius 2.1 2.1 7.0

Morocco 23.0 31.0 54.0 171.0 15.5 9.6 0.3 5.6

Mozambique 10.7 10.7

Namibia 2.0 18.0 20.1 22.6 1.3 18.5 0.0 0.2

Niger 3.4 30.0 33.4 96.5

Nigeria 180.0 225.0 405.0 900.0 214.3 187.7 74.0

Rwanda

Sao Tome & Principe 0.1 0.1 -0.4 0.1

Senegal 1.6 6.2 7.8 37.7 1.4 5.2 0 5.5 0.4 0.3 0.4

Seychelles 0.2 0.2 0.1 0.2 0.01

Sierra Leone 6.6

Somalia

South Africa

South Sudan

Sudan

Swaziland 1.0

Tanzania 21.8 21.8 145.5

Togo 4.3 6.9 11.2 38.9

Tunisia 6.0 19.8 25.8 68.2

Uganda 17.0 17.0 77.3 3.2 20.1

Zambia 20.0 18.0 38.0 80.9 3.7 2.7 16.3 13.1 0.7 1.2

Zimbabwe 22.3 22.3 67.0 17.3

Note: 
All emissions reductions and baselines in MtCO2e. Overall values for Congo and Cameroon are linear extrapolations from goals for 
alternative years. Overall values for Mozambique are estimated based on total reductions over 2025 to 2030 period. As of August 2016, 
Libya has not submitted an INDC.

Source: 
Vivid Economics
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TABLE 3. 

Overall and sectoral identified investment needs in African INDCs (USD billion)

COUNTRY 2030 OVERALL IDENTIFIED 
INVESTMENT NEEDS

2030 SECTORAL IDENTIFIED INVESTMENT NEEDS
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Algeria

Angola 14.7 14.7 0.5 1.0 11.9 3.3

Benin 11.3 12.1 16.8 18.4 0.1 0.2

Botswana 18.4

Burkina Faso 1.8 5.8 1.1 0.6 21.6 64.9 81.2

Burundi 1.5 0.004 0.005 0.01

Cameroon 1.8 1.8 13.7 25.4

Cape Verde 1.0

Central African 
Republic

2.0 2.3 1.4 1.6 1.6 0.02 0.6

Chad 6.5 7.1 11.4 14.2 0.4 3.6 0.1 2.8 0.01 0.04

Comoros 0.3 0.4 0.3 0.3

Congo 3.4 4.3 0.4 0.5 2.3 0.9

Cote d’Ivoire 21.2 1.9 13.3 5.2 2.7

Democratic Republic  
of Congo

12.5 9.1 3.9 8.6

Djibouti 1.7 4.5 0.9 0.1

Egypt 73.0

Equatorial Guinea 3.7 0.1

Eritrea 0.7 1.1 3.0 4.7

Ethiopia 150.0

Gabon

Gambia

Ghana 7.8 9.8 8.5 12.8 1.0 3.7 1.1 3.9 0.0003 0.1

Guinea 6.5 8.2 1.7 1.7 8.2

Guinea-Bissau 0.2

Kenya 40.0
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COUNTRY 2030 OVERALL IDENTIFIED 
INVESTMENT NEEDS

2030 SECTORAL IDENTIFIED INVESTMENT NEEDS
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Lesotho 7.2 7.6 3.1 0.01 0.02

Liberia

Libya NA NA NA NA NA NA NA NA NA NA NA NA

Madagascar 6.1 6.4 27.6 28.7

Malawi

Mali 34.7 1.1 1.2 33.5

Mauritania 8.2 9.3 9.4

Mauritius 1.5 4.0

Morocco 35.0 45.0 2.5 2.5

Mozambique

Namibia 9.4 10.4 20.3 22.6

Niger 6.2 7.1 1.3 1.6 0.7 5.3 0.1 1.0

Nigeria 142.0

Rwanda 24.2

Sao Tome & Principe 0.1 0.1 0.1

Senegal 6.8 14.6 1.4 1.7 0.4 1.9 0.1 0.01 1.4

Seychelles 0.3 0.3 0.3 0.02

Sierra Leone 0.9 0.9

Somalia 0.1 0.1 0.03 0.02

South Africa

South Sudan 50.0

Sudan 11.7 11.7 1.2 1.2 7.6 3.2 0.9

Swaziland

Tanzania 60.0 12.7

Togo 1.1 1.1 1.5 1.5 0.5 1.0

Tunisia 16.2 17.9 1.9 1.9 15.4 1.6 1.0

Uganda 3.8 5.4 1.7 2.4

Zambia 35.0 50.0

Zimbabwe 55.8 27.4 36.4 54.5 1.0 0.5

Note: 
All emissions reductions and baselines in USD billion. As of August 2016, Libya has not submitted an INDC. * While South Africa’s 
INDC identifies partial sectoral investment needs, this table and the analysis excludes these sectoral investments, as discussions with 
South African climate policy experts identified they were unlikely to represent accurate valuations of investment needs.

Source: 
Vivid Economics
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