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(AU), mandated to develop the African energy sector through the coordination, harmonisation, 
protection, conservation, development, promotion of rational exploitation, commercialisation, and 
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We welcome comments on this report and these can be addressed to: 

African Energy Commission (AFREC)
02 Rue Chenoua, BP791, Hydra,16035, Algiers, Algeria
Tel: +213 23 45 9198
Fax: 213 23 45 9200
Email: Afrec@africa-union.org
www.au-afrec.org
Follow us on Social media@ African Energy Commission 



3

AFREC POLICY BRIEF 4

At a time when the price of energy is sharply increasing 
and energy is central in the discussions on climate change, 
we take a closer look at the role of biofuels in the current 
African energy landscape. An analysis was undertaken to 
examine strengths and weaknesses in terms of data and 
information required for a comprehensive view of biofuel 
situation in Africa, and to propose urgent actions to fill 
identified gaps, forecast and plan for the contribution that 
biofuels could have in the future development of Africa and 
the energy sector.

Biofuels currently account for more than 50% of the energy 
mix of Africa and for some countries, for more than 90%. Thus, the importance of biofuels in 
the economy of African countries cannot be underestimated. There is an urgent need to have 
a more comprehensive understanding of the current impacts of biofuel consumption on African 
economies as well as on the associated environmental and social impact. This would assist in 
identifying pros and cons for the sustainability of such a high percentage of biofuel consumption 
in the African energy mix in coming decades.

Considering the inertia on the one hand with regards to changing energy consumption patterns, 
and on the other, in bringing to the market alternative resources to meet the ever-growing energy 
demand, it is essential to identify strengths and weaknesses as well as gaps in the understanding 
of the current energy situation. It is also critical to put in place appropriate actions, measures and 
policies to address these weaknesses and gaps in order to make energy one of the key pillars of 
the sustainable development of African countries.

At the Africa Union Commission, we value statistics as one of the key pillars of planning, 
implementation and development of Africa. Over the years, our commission for energy AFREC 
continue to actively engage with our members states national administrations to collect basic 
critical data which could provide a better understanding of the current energy situation in Africa, 
as well as enable the commission to compile countries and regional data on energy balances.

Foreword
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Based on this data, it is revealed that although the situation differs from region to region, biofuels 
represent more than 75% of the total energy supply for several of them. Biofuel consumption 
is largely made up of fuelwood and charcoal, burned for cooking and heating in the residential 
sector. Such uses of biofuels, qualify as ‘traditional’ and produce myriad negative impacts on the 
health of the people using them due to the emissions of pollutants, on the environment, with the 
risk of deforestation, and many additional socio-economic impacts.

Hence, with over 600,000 people (mainly women and children) dying every year from poor indoor 
air quality due to cooking with biofuels, and with the amplifying desertification process observed 
in many African countries to meet the ever-growing demand for biofuels, it is more important than 
ever, to act and react with urgency. With this in view, this special will incite debate on the role 
of biomass in the current and future energy mix of African countries and to help policy makers 
in finding optimum solution in the energy development of Africa, taking into consideration the 
multiple factors linked to energy production and consumption. It also enhance understanding 
about this specific fuel, while serving as a framework instrument to policy makers across all 
African countries.

Our aim as a continental institution is to ensure biofuel is used sustainable as part of Africa’s 
energy mix while at the same time, mitigating risks it currently present to climate change and 
health of our people, and this can only be done once a clear understanding of the bioenergy 
sector of fully understood through research, data collection and reporting. 

H.E Dr Amani Abou-Zeid
Commissioner for Infrastructure and Energy
African Union Commission
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Africa is the world’s largest consumer of traditional biomass 
energy sources. Firewood, charcoal and residues from 
agriculture used by many people especially in rural areas, 
amount to over 53%of total final energy consumption in the 
entire continent. This percentage represents two-thirds of total 
final energy consumption in the Sub-Saharan region.
 
In North Africa for instance, consumption of bioenergy accounts 
only for 0.22%, Southern Africa for 8.40%, while the rest of 
Africa accounts for 91% of the total bioenergy consumption 
on the continent. In the African residential sector, biomass 

still retains the largest share of energy consumption at 85% of the total energy consumed in 
households, compared to 6% for electricity, 4% for fossil fuels and petroleum products, 4% for 
natural gas and 1% for mineral coal.

The above data indicates the level of Africa’s reliance on biomass as a main source of fuel, posing 
various health implications as a result of indoor air pollution, causing about 500,000 cases of 
premature deaths in women and children annually. Production and consumption of bioenergy also 
has a direct and negative impacts on biodiversity and various ecosystems. 

With a growing population estimated to reach 2.5 billion by 2050, concrete actions are required to 
reverse the alarming over-reliance on bioenergy fuel in Africa. The African bioenergy sector has 
been marred by a lack of quality and reliable data. To ensure the sustainability of biomass, Africa 
needs to improve on data collection, monitoring and performance evaluation of the sector. 

It is our responsibility as a continental institution to ensure the African energy sector as a whole 
responds to the socio-economic needs of our people in a sustainable and accessible manner 
across the whole spectrum. Understanding why bioenergy demand remains high, enables us to 
analyse, how, where & why traditional biomass is used. We are therefore pleased to share our 
perspective with you here from a policy point of view, based on the analysis of our current annual 
biomass continental data, with a view to stimulating debate for policy decision-making and further 
action. Happy Reading.

Mr RASHID Ali Abdallah
Executive Director, African Energy Commission (AFREC)

Executive Director’s Statement
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The analysis presented in this report was made possible by the work of energy statisticians 
in African countries and the support given to them by key partners to produce comprehensive 
energy statistics. Robust and comprehensive data is essential to understanding situations and 
challenges on the ground. Data assists in the development of better policies and whilst data on 
the supply of energy in Africa is generally widely available, all countries need to develop more 
comprehensive data based on energy demand.

This report has been produced to help African countries understand the current energy dynamics 
on the continent, with a view to assisting them in taking appropriate action. It is essentially a 
summary of relevant findings and as such, a more detailed analysis will be required at individual 
country level to be used in conjunction with this report, which was compiled using data and 
sources that are freely available and can be used to assist country level analysis.

The report uses AFREC’s Africa Energy Database as the main source of information for Africa. 
This reflects the work underway by AFREC across African countries to enhance their energy 
data. This work needs to continue under AFREC’s African Energy Information System (AEIS) 
programme and be supported by governments to ensure that all African countries have the data 
needed to plan and respond to national and international events. 

This report has been produced for AFREC by Mr Loïc Coënt, renewable energy engineer and data 
as scientist, as part of series of reports coordinated by Mr. Duncan Millard, international energy 
adviser, and Mr Yagouba Traore, Head of Policy Strategy and Support at AFREC. Contributions 
were also received from Mr Sylvain Degolmal Ngaryo, Principal Policy Officer, AFREC, Mr 
Abdoulaye Oueddo, AFREC Senior Policy Officer, Ms Ndahafa Nakwafila, AFREC Communication 
and Information Specialist and Mr Jean-Yves Garnier, energy statistics consultant.

AFREC appreciates the work done by energy statisticians in AU member states who are working 
to produce energy data, as well as our development partners across African institutions for their 
comments and contributions to this document.

Acknowledgement
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Will biomass always fuel Africa? This is a critical question that policy makers should address 
as soon as possible, considering the importance of technical, financial, environmental, health, 
societal and security dimensions of any major energy plan adopted to facilitate the economic 
development of African countries.

By making the best use of the data collected since 2012 from its member states, the African 
Energy Commission (AFREC) would like to help policy makers in their complex and vital task 
of taking all the required measures and actions to ensure a smooth transition from an energy 
landscape currently dominated by biomass, to a less biomass-dependent energy mix, should the 
current level of biomass consumption not be sustainable.

Looking at the past and present role of biofuels, identifying gaps in the knowledge of the situation 
and proposing urgent actions for filling these gaps, constitutes the main goals of this report, as a 
comprehensive understanding of the past and present situation on the ground remains one of the 
central elements in the decision-making process of policy makers.

AFREC would have been delighted to propose various energy scenarios for Africa for the next 
two or more decades, but the significant gaps in data around energy supply and demand, means 
this is not currently possible.

Instead, AFREC would like to use this report to alert countries on the urgent need to strengthen 
their efforts in collecting more and better energy data. Data is the basis of any robust energy policy. 
Without comprehensive quantitative and qualitative data on both consumption and resources, 
countries cannot optimise their energy plans and policies. And as seen in many countries, policy 
makers today are facing important decisions in terms of energy investments, not only for electricity 
production, but simply to meet the ever-growing demand from all sectors.
AFREC has therefore since its establishment, made statistics one of its key pillars. Over the 
years, AFREC has actively engaged with African national administrations to collect basic data 
needed to have a better understanding of the current energy situation in Africa, with the aim of 
compiling country and regional data on energy balances.

Based on this data, it appears that although the situation differs from region to region, biofuels 
represent more than 75% of the total energy supply for several of them. Biofuel consumption is 
largely made up of fuelwood and charcoal, burned for cooking and heating in the residential sector. 
Such uses of biofuels, qualify as ‘traditional’ and produce myriad negative impacts on the health 
of the people using them due to the emissions of pollutants, on the environment, with the risk of 
deforestation, and many additional socio-economic impacts (time spent on wood collection, etc.). 

Executive Summary
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With the economic development of countries, the decrease in the share of biofuels in final energy 
consumption can already be observed in many countries, however many of the international 
organisations working on the topic, highlight that the slow change will hinder the chances for 
these countries to achieve sustainable development. On the other hand, modern forms of solid 
biofuels are bringing interesting opportunities, but their penetration is still very limited. 

Most likely, as it can already be seen in several African countries and in many other regions 
of the world, the share of ‘traditional’ biomass in Africa will continue to decrease in the future. 
The critical question though is by how much? What other energy sources will replace biomass? 
In which sectors and for which end-uses? What needs to be done to prepare this transition? 
These questions can only be answered if detailed data is available, allowing for a comprehensive 
understanding of the existing situation and of the health, environmental, security and socio-
economic impacts of the current energy production/consumption chain.

To assess the magnitude of the demand for biofuels, and to monitor the changes, more 
detailed bioenergy data collection is required. This is challenging due to the nature of the topic, 
but nonetheless should be a priority to obtain a clear picture of the situation and allow for the 
preparation and implementation of data-driven policies. 

AFREC is providing technical and financial support to improve energy statistics and countries are 
encouraged to leverage this support, as well as that offered by other international organisations, in 
order to enhance their data collection and share their gained knowledge and experience with others.
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The most robust energy policies are based on a comprehensive understanding of the current 
situation upon which an assessment of possible actions and of their impacts can be made and 
evaluated. That assessment needs comprehensive energy data as timely, detailed, and reliable 
energy data constitutes the foundation for any energy policy.

In line with its mandate, since 2012 AFREC has put in place and maintained the African Energy 
Information System (AEIS), which allows for the collection of African energy statistics by country 
and to disseminate this data through publications and datasets available online on the AFREC 
website1. 

AFREC has been working with all African countries to assist them in producing comprehensive 
energy data that informs policy makers and analysts. This work includes: 
  The development of a new data collection system from African nations which AFREC has 

developed in collaboration with members over the past 18 months;
  Training statisticians through the ‘Train the Trainers’ programme which was set up to build the 

capability for country-to-country training; 
 Demonstrating the value of energy data to policy makers and other key stakeholders.

This report is the third in a series of four reports that were produced in 2021 which we hope 
will shed more light on the energy situation in Africa by using data collected by AFREC from its 
members. Additional data was drawn from various sources to provide a global perspective. The 
data mainly covers the period from 2000 to the latest available country-specific data from across 
the continent.

Africa’s energy data is still considered under development, but thanks to the support of AFREC, 
it is improving -yearly. Even if there are still some inconsistencies and gaps in coverage and 
time series, AFREC is now using its data extensively in its reports. It is only through positive and 
productive use of data as well as through the support provided to statisticians, that energy statistics 
will improve and consequently, that the policies based on this data will improve. In preparing this 
report, additional data was drawn from various sources (World Bank, World Health Organisation, 
Food and Agriculture Organisation and wider research) to provide a global perspective. 

Section 1 of the report explores the use of biomass and the implications of its use. It presents the 
trends that can be identified from the AFREC data provided by countries and discusses various 
socio-economic and environmental impacts related to traditional biofuel consumption. It also 
provides some insights on the latest development in biofuel consumption in Africa.

Section 2 of the report explores how data on solid biofuel can be improved. It states the sundry 
reasons justifying the importance of accurate biofuel statistics, and the inherent difficulties 
associated with the topic. Finally, it provides some references for useful methodological guidelines 
aimed at improving data collection for solid biofuels.

1 https://au-afrec.org 

Introduction
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Section 1.
Bioenergy use in Africa
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1.1. TRENDS IN BIOENERGY USE

Overview 

The consumption of fuel has been part of humanity’s history since the discovery of fire. Access 
to combustible material was, and still is, a major necessity for people in many regions for several 
vital end-uses, including cooking food and providing heat and light. Fuel was firstly available in 
the form of organic matter (mainly wood), which when used for energy purposes is referred to as 
‘solid biofuel’. It was later replaced by fossil fuels, first coal, then oil and natural gas and later, by 
electricity. With this development, the consumption of solid biofuels started to sharply decrease in 
many parts of the world. But not everywhere. Solid biofuels remain the main source of energy in 
many developing countries, many of them located in Africa.

As we can see in Figure 1, according to the latest AFREC energy statistics, biofuel and waste 
represented around 430 Million tons of oil equivalent (Mtoe) in 2017, nearly half of the Total Energy 
Supply (TES) that is available for use on the African continent on a primary energy basis.

Figure 1: Total Energy Supply (TES) in Africa
 

Data source: AFREC

This overall figure however masks very different realities across the continent, as can be seen in 
Figure 2. The share of biofuel of the TES is above 75% for Western, Central and Eastern Africa, 
while it is below 25% in Southern Africa and closer to 10% in Northern Africa.
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Figure 2: Share of biofuel and waste of TES
 

Data source: AFREC

Bioenergy production and transformation

The AFREC energy balance format aggregates solid biofuels and wastes in one single product. 
However, this term regroups several types of biofuels namely: fuelwood, charcoal, crop residues, 
biogases, etc. Consequently, to have a comprehensive understanding of the biofuel situation at a 
country level, it is necessary to not only use the energy balance, but also other relevant forms of 
data (not limited only to energy).

Firewood can be burnt directly to provide heat or be transformed into charcoal. The percentage 
of firewood transformed into charcoal varies from region-to-region. As Figure 3 shows, it is in 
North Africa that this percentage is highest, with more than half of firewood production is used for 
producing charcoal. This share is around 30% on average for Southern Africa, and only 25% in the 
other three regions (meaning that 75% of the wood is used directly without conversion to charcoal). 

There are several benefits to converting firewood to charcoal, starting with a better energy-to-
weight ratio of the final product and easier use for heating and cooking. However, these benefits 
are counterbalanced by a loss in efficiency due to the amount of firewood combusted to produce 
the heat required for the pyrolysis of the raw wood into charcoal. 

There are two indicators that can be used to assess the efficiency of charcoal production. One 
based on the energy ratio, and one based on the mass ratio. Since AFREC collects its data in 
mass units, the efficiency of charcoal production will be presented based on mass efficiency 
(mass of charcoal produced over mass of wood used) in Figure 3. 
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For most regions, the mass efficiency of charcoal is between 20% and 25%. Only in Eastern 
Africa the efficiency reaches 30%. This could be due to differences in the nature of the wood used 
(moisture and energy content) or to a different estimation methodology used when preparing 
the statistics. This means that for most countries, more than 75% of the wood is ‘lost’ in the 
transformation process. This is a significantly high loss when compared with modern techniques 
of charcoal production.

Figure 3: Share of total wood used for charcoal production and efficiency of charcoal production 
(based on a mass ratio: charcoal output / wood Input)

Data source: AFREC

Biofuels can also be used to produce electricity however as is shown in Figure 4, the share 
of biofuels used for electricity generation is almost negligible. In fact the only visible data of 
biomass for electricity production in AFREC’s energy statistics is in Eastern Africa, with some 
generation also reported in Southern Africa (which appears smaller in relation to the much larger 
total electricity generation).
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Figure 4: Electricity generation by source

Data source: AFREC

This observation is confirmed when having a closer look at the type of biofuel inputs to electricity 
generation reported in AFREC energy statistics. This is presented in Figure 5. It should be 
noted that most of the reported inputs are related to charcoal, although it is likely that electricity 
generation from agro-industry and auto producers using their own residues and waste (including 
from bagasse, sawdust, rice husk, palm oil) are not yet reported and therefore not captured in the 
statistics presented here.

Figure 5: Biofuels inputs to electricity generation

Data source: AFREC
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Bioenergy consumption

To understand why the bioenergy demand remains so high, it is important to start by analysing 
where traditional biomass is used. Traditional use of bioenergy refers to the combustion of 
biomass in forms of wood, animal waste and traditional charcoal. In contrast, modern bioenergy 
technologies include liquid biofuels produced from bagasse and other plants such as bio-refineries, 
biogas produced through anaerobic digestion of residues, wood pellet heating systems, and other 
technologies (IRENA, 2021).

Figure 6 shows that the majority of solid biomass consumed (or burnt by final users) is composed of 
firewood2. Charcoal and agro-residues only represent a very small fraction of the final consumption.

Figure 6: Solid Biofuel final consumption by type
 

Data source: AFREC

The consumption of firewood is much higher than charcoal and agro-residues largely due to the 
fact that it is a readily available fuel, though it can mean many hours a day spent by women and 
children to collect it often under arduous circumstances. As can be seen in the AFREC energy 
balance (Figure 7), most of the consumption occurs in the household sector. However, as has 
been noted, additional data collection (which AFREC is supporting) will help achieve a much 
greater understanding of the use of biomass across all sectors.

One word of caution: both supply and consumption figures need to be viewed with caution, due 
to the high uncertainty related to solid biofuel statistics (see section 2.2) and specifically low 
reported use in non-household sectors. Nonetheless, there is no doubt about the magnitude of 
the demand.

2  The AFREC energy statistics provides a disaggregation between Commercial and Non-commercial firewood, however a very small proportion of the data was 
reported under commercial firewood. Moreover, some reclassification issues made the analysis difficult and therefore the two categories were aggregated under 
firewood.
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It is estimated that worldwide around 3 billion people still cook using traditional solid fuels, including 
wood, crop waste, charcoal, and dung (WHO, 2018). In Africa alone, around 900 million people 
did not have access to clean cooking fuels and technologies in 2019.

Figure 7: Biofuel and waste consumption by sectors
 

Data source: AFREC

Regional differences

The trend in bioenergy consumption is far from being uniform across Africa, as shown in Figure 
8. In Northern and Southern Africa, the population has seen a moderate growth over the past two 
decades combined with a continuous decrease in the absolute number of people without access 
to clean cooking fuel.

However, in Central, Eastern and Western Africa, the population has shown steady growth but 
with virtually no progress in the rate of access to clean cooking fuel, except for Western Africa 
where in recent years the trend started to diverge. These three regions are the most populated in 
Africa which helps in explaining why only 30% of people over the whole continent have access to 
clean cooking fuel in 2019 according to the latest WHO and United Nations’ (UN) population data.
 



AFREC POLICY BRIEF 4

18

Figure 8: Population growth and access to clean cooking fuels and technologies by region

Data source: UN, WHO

These regional differences are better illustrated on a map such as the one on Figure 9, which 
shows the share of the Total Final Consumption (TFC) that is provided by solid biofuels, based on 
AFREC energy balance data for 2017. 

The map clearly highlights the low share of biofuel and wastes in the northern region where 
households often use Liquefied Petroleum Gas (LPG), kerosene and sometimes electricity for 
cooking. Therefore, households have ready access to clean cooking fuels and technologies. The 
Southern region is following that trend. The situation is vastly different in the Western, Central and 
Eastern regions, where most countries still rely heavily on traditional biofuels using inefficient and 
pollution-inducing cooking systems.
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Figure 9: Share of biofuel and waste in Total Final Energy Consumption (TFC), 2017

Data source: AFREC

When looking at the 20 countries with the highest share of biofuels in TFC presented in Figure 
10, it can be observed that for many of them the decrease in share between 2000 and 2017, was 
quite small. Surprisingly, several countries even show a higher share of biofuels in 2017 than 
they did in 2000 although some data quality issues might have an impact here, in particular with 
regards to the base figures in 2000.
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Figure 10: Countries with the highest shares of biofuels in TFC, 2000-2017

Data source: AFREC

Africa’s continued reliance on traditional forms of bioenergy is the source of much concern, because 
it is associated with numerous environmental, health and socio-economic impacts that need to be 
addressed rapidly if countries are to meet their development objectives, specifically the international 
objectives set out within the Sustainable Development Goals (SDGs) (See section 2.1).

1.2. CHANGES IN BIOFUEL CONSUMPTION

Biofuel and economic development

It is expected that with the development of economies, the reliance on traditional biofuel will 
decrease in African countries as it has done in other regions of the world over time. Figure 11 
below represents how the Gross Domestic Product (GDP) relates to the share of solid biofuels in 
household energy consumption between 2000 and 2017.
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Figure 11: Share of biofuel in residential consumption vs GDP per capita, 2000-2017
 

Data source: AFREC, World Bank

Most countries which have seen a significant change in their GDP per capita have seen a decrease 
in the share of biofuels in residential energy consumption. However, there are some exceptions 
to that observation, most notably in Southern Africa and Gabon, where both GDP per capita and 
share of biofuel have increased over the period. It must be noted however that this might indicate 
data issues or other structural changes at play.

Secondly, the change in the share of biofuel is often limited to a few percentage points, despite 
some significant growth in the GDP per capita being observed. For example in Botswana, the 
GDP per capita more than doubled, while the share of biofuels only decreased from 70% to 61%). 
The relation therefore is far from being linear, since multiple factors are at play.

Modern biofuels

With increasing concerns about the environmental impact of fossil fuel use and the associated 
greenhouse gas emissions, countries are increasingly making use of other biofuels of renewable 
origin to replace fossil fuels, especially for specific end-uses, such as transport and heating. The 
so-called ‘modern’ forms of biofuels include liquid biofuels and gaseous biofuels. Unfortunately, 
liquid biofuels are not currently covered in AFREC energy data collection although they will be in 
the near future as part of the new AFREC questionnaires, to reflect the growing production and 
consumption of these fuels.

Though liquid biofuels are not yet covered, biogas is. Biogas can be produced from different 
types of biomass and it provides a gas that can be used for cooking, heating, lighting, and even 
electricity production. The available data from AFREC energy statistics on this topic is presented 
in Figure 12.
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Figure 12: Biogas consumption in Africa

Data source: AFREC

It should be noted that if the data collection seems somewhat incomplete, this is mainly due to the 
off-grid aspect of biogas production and consumption, combined with the difficulties in measuring 
biogas energy content. It is however expected that the data on biogas as well as on liquid biofuels, 
will receive more attention and improve as a result of their ability to replace conventional fossil 
fuel while having a neutral carbon balance.
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1.3. IMPACT OF TRADITIONAL BIOENERGY USE

The traditional use of biofuel is associated with multiple negative impacts on many aspects of 
life including people’s health, their opportunities for development as well as on the environment.

Heath issues

The use of solid fuels in open fires and inefficient stoves is known to cause health issues due to 
the release of toxic substances and micro-particles. It has been identified as the main contributing 
factor in millions of premature deaths each year, and it affects particularly women and children, 
due to their increased exposure within households. The World Health Organization (WHO) 
estimates that yearly, 3.8 million people die worldwide (over 600 thousand in Africa) from exposure 
to household air pollution from cooking with polluting fuels and technologies (WHO, 2018). In low 
and middle-income countries, this accounts for almost 10% of mortality (WHO, 2018). 

Socio-economic issues

Aside from the diseases and deaths directly attributable to the traditional use of biofuels, other 
social impacts also need to be considered. Traditional use of biofuels often entails significant time 
spent on fuel collection, a burden that often falls on women and children (IEA, IRENA, UNSD, 
World Bank, WHO, 2020). This results in lack of opportunities for education, as well as in some 
cases, an increased risk for women.

Environmental issues

Some environmental concerns are strongly linked to the combustion of traditional of biofuels, 
among which is the release of GHGs. Following the International Panel on Climate Change (IPCC) 
methodology, CO2 emissions from the combustion of biofuels are not included in the total emissions 
of the energy sector (following the principle that the carbon released was previously absorbed by 
the biomass). However, if the trees burnt as fuelwood are not replaced one-to-one (reforestation, 
for instance), this leads to a reduction in the carbon sink offered by forests which is included in the 
emissions of the Agriculture, Forestry and Other Land Use (AFOLU) sectors (IPCC, 2006).

Moreover, other GHGs such as CH4 and N2O are included as these gases are not absorbed by 
the biomass. It is noteworthy that their Global Warming Potential (GWP) per unit of mass is much 
higher than for CO2. Additionally, in cases where the biofuel is harvested in an unsustainable 
manner, there is a risk of deforestation which can also cause numerous dire consequences such 
as desertification, loss of biodiversity, water regulation issues and loss of arable land. 
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Development Goals

The magnitude of the threats for public health and for the environment has triggered the 
introduction of the Indicator 7.1.2 within the United Nations Sustainable Development Goals 
(SDGs). This indicator measures the proportion of population with primary reliance on clean fuels 
and technologies. At a global level, the rate of access to clean fuel and technologies increased 
at an annual rate of 1% between 2010 and 2019. This global increase however was largely led 
by the most populated low and middle-income countries (i.e., Brazil, China, India, Indonesia, and 
Pakistan) while in other countries, including many in Africa, the access rate remained the same 
over the period, as can be seen in Figure 8. The custodian agency for this indicator is the World 
Health Organization (WHO), which uses its Household Energy Database3 (based on national 
surveys) as input for the model.

Summary

AFREC is supporting countries with the collection of basic energy statistics and to improve the 
quality of these statistics annually. This data is increasingly being used by AFREC, countries 
and analysts to develop a comprehensive view of the energy situation in Africa. The current data 
only supports some general trends such as the importance of biomass in the energy mix of most 
African countries and is not detailed and reliable enough for more thorough analysis, forecasts, 
plans, and policy making.

Therefore, the importance of further strengthening the efforts made by countries and AFREC in 
improving data quality and timeliness, is critical. The new AFREC questionnaires together with 
additional training of country statisticians, should contribute to this improvement for the benefit of 
all parties. Part 2 of this report will also contribute to this goal by providing some examples and 
tools detailing how this could be achieved.
 

3  WHO’s Household Energy Database collects nationally representative household survey data from various sources: Demographic and Health Survey (Funded 
by USAID; implemented by ICF International); Living Standard Measurement Survey, income expenditure survey, or other national surveys (National statistical 
agencies, supported by the World Bank); Multi-indicator cluster survey (UNICEF); World Health Survey (WHO); Survey on global AGEING (WHO); National 
Survey and others
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2.1. THE IMPORTANCE OF COLLECTING BIOENERGY STATISTICS

The importance of bioenergy in the energy situation of African countries was discussed in Section 
1 together with the various issues linked to the use of traditional bioenergy. These two aspects 
justify and further strengthen the vital importance of bioenergy statistics. More importantly, 
bioenergy data does not only inform energy policies and measures but also many other economic 
sectors including households, industry, electricity, health, forestry, agriculture, taxes, security, 
etc.) which need this data for multiple reasons.

A need for data-driven policy

It is crucial for African policy makers to base their energy transition plans on accurate information 
that depicts the real situation on the ground. As detailed in the previous section, bioenergy is 
and will remain, a key element of the energy profile of many African countries for years to come, 
therefore, both quantitative and qualitative dimensions of bioenergy production and consumption 
should be considered in any national planning programme.

Having access to detailed statistics would allow not only for the measurement of the scope and 
scale of the use of traditional biofuels, but also where and how biofuels are produced, transformed, 
transported, sold, and used. Policy makers need all this data and much more (including the 
impacts of the uses, availability of resources in the future, etc.) for assessing the introduction and 
development of alternative fuels.

A transversal topic

The topic of energy use cuts across various sectors as it involves not only issues related to energy 
access, but also public health, gender balance, access to education, prices, taxes, employment, 
and the environment (locally and globally) including a cultural dimension. As such, it often involves 
a variety of administrations, public agencies as well as national and regional stakeholders that 
need to be involved and coordinated. This requires a concerted effort from all parties. 

For instance, to promote the penetration of clean fuel for cooking in households requires not 
only the logistics of bringing clean fuel markets close to the users, but also specific policies that 
make the use of alternative fuels more affordable compared to wood or charcoal. It also requires 
working on social acceptance, as people having to give up on their traditional cooking methods. 
 
International reporting obligations

Bioenergy statistics are a key element of various energy data reporting frameworks, such as the 
energy questionnaire from AFREC, but also from the UN, IEA, and IRENA. This data is also used 
in the National Inventory Report (NIR) and Biennale Update Report (BUR) to the United Nations 
Framework Convention for Climate Change (UNFCCC), and in other tangent topics such as the 
Forestry Sector questionnaire from the UN Food and Agriculture Organisation (FAO).

As explained above, energy is an important part of the UN’s SDGs, not only because the 7th goal 
is dedicated to energy access, but also because it is interlinked with every other SDG (UN, 2021).
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2.2. DIFFICULTIES SPECIFIC TO BIOENERGY STATISTICS

Energy statistics collection does present specific challenges. This is particularly true for traditional 
bioenergy which is extremely difficult to capture in national statistics offices for several reasons, 
some of which will be discussed below.

Demand side data collection

As we saw in the data review, most of the biofuel consumption in Africa takes place in the 
residential sector and consists of fuelwood and charcoal, mainly used for cooking. A large part 
of the fuelwood consumed by households is collected by members of individual households, 
especially in the rural sector. Consequently, the biofuels collection or trade occurs out of official 
markets and often without a monetary transaction e.g., wood gathering for self-consumption. It is 
therefore impossible to centralise the data collection on the supply side, and data from surveys or 
censuses are required to estimate the total consumption. 

The need for surveys to collect data emphasizes the importance of cooperation with the NSI 
on data collection, since running surveys from the demand side is costly and labour intensive. 
Often NSIs will already be running some of household surveys; some of them have questions 
addressing the shares of fuel used for cooking. This data (interpolated when needed) can form 
a chronological series to access change in the use of fuels. In addition, cooperation between 
energy ministries and the NSI may result in small (or even larger) changes to existing household 
surveys, for exampl, questions on estimated mass of wood/charcoal consumed per week, types 
of stoves, hand-collected or bought at the market, etc.) that can improve the understanding on 
biomass use at a relatively limited cost.
 
A variety of measurement units

Solid biofuel production, trade and consumption are measured in different units, e.g. mass-based 
for agricultural residues and charcoal, and either volume or mass-based for wood. Converting 
between volume and weight requires information about the density of the product which can 
vary based on the nature of the organic material and on its water content. Consequently, data 
collection via survey requires trained enumerators to perform the necessary measurements.

Different energy contents

Each of the categories of solid biofuels aggregates heterogeneous products with various physical 
properties. These include the water or moisture content which will also have a significant impact 
on the energy content of the product (often expressed in energy per unit of mass). The conversion 
between the measurement dimensions and the energy content requires the use of heating 
or calorific value, and this figure must accurately reflect the weighted average of the product 
properties for the area and period of data collection.

Because of this inherent diversity in products, statisticians need to be trained on the topic of 
energy, so that they can establish and follow a transparent methodology when sampling to ensure 
the proper conversion factors are applied to scale the survey results.
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Extrapolation from the trends

A few visible issues can be identified when comparing the data related to bioenergy between 
different sources. For example, it was noted that in the AFREC energy balance, the biomass final 
energy consumption for Africa was around 330 Mtoe in 2017. The data from the International 
Energy Agency (IEA) shows this consumption at 305 Mtoe while the UN Statistics Division (UNSD) 
reports a figure of 277 Mtoe. The disparity in the figures can be explained by the lack of reliable 
country data in country administrations, which leads to the need for extrapolation usually done by 
the national statistical office or more often than not, by statisticians in international organisations 
based on the most recent trend. 

A typical scenario would involve a figure from a survey carried out sometimes up to 20 years ago, 
which is projected to the most recent year based on the population growth, thereby assuming a 
constant per capita consumption level. This assumption is problematic and notably, FAO produces 
wood fuel estimates using a model that includes other factors such as urbanisation, income per 
capita and forest cover, which reduces the estimated wood fuel consumption significantly.
 
Sectors not covered

Currently, most of the industrial use of solid biofuel in non-OECD countries is reported in a few 
countries in Asia and South America where there is production of Combined Heat and Power 
(CHP) from bagasse and black liquor in the sugar processing and pulp industries. However, in 
many countries, a significant amount of solid biomass is used for energy in activities such as wood 
and food processing, bakeries, restaurants, and public buildings, but most of this consumption 
is currently missing in national energy statistics. This is the case in Africa as well as was seen 
in the data review. Almost no use of Agro-residues and wastes is reported in Africa, and the 
consumption of biofuels in the industry sectors appears very small. 

Since these sectors are generally not covered, they would require specific surveys. For example, 
Uganda just started a survey dedicated to the assessment of bioenergy consumption in the industrial 
sector, which is supported by IRENA. This survey will allow for assessment among others, of the 
use of biofuel for heat and electricity production and the technology used in charcoal kilns. 

2.3. SUPPORT FOR ENHANCING THE DATA COLLECTION

International organisations have been providing support to enhance data collection on bioenergy 
for a long time, and many of the existing material and platforms can be of use to simplify the work 
of national administrations.
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FAO woodfuel supplementary module

As running surveys specifically on energy consumption is often not an affordable option for 
country administrations, FAO published the Wood Fuel Supplementary Module (WSM) which 
was designed to collect reliable and comparable data on wood fuel production and consumption 
across the world (FAO, 2018). The tables for the WSM can be used directly or adapted to the 
specific situation of the country. The WSM is designed to collect information on the consumption, 
acquisition, production, and sales of wood fuel in households and in informal sectors, where data 
are often missing from countries’ responses to international organizations. Specifically, it covers 
the following topics: 
 fuelwood use, collection and sales;
 charcoal use, production, and sales;
 cooking and heating;
 health problems.

It also presents the indicators that can be built using the data gathered through the WSM, including 
some indicators from the SDG framework. Recommendations for data dissemination are also 
provided, to be defined based on the priorities and statistical needs of each country.
 
Figure 13: FAO Woodfuel survey
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IRENA biogas capacity manual

In recent years, many governments have launched national biogas programmes aimed at 
promoting and facilitating the use of household digesters to produce biogas to be used for cooking 
and lighting. Ensuring an accurate accounting of the use of biogas is vital to monitor projects and 
policies, to assess environmental impact and to track progress towards sustainability targets. 
IRENA has published a field guide that presents various methodologies for estimating biogas 
capacity, production, and consumption. The material proposed can be integrated into national 
censuses, household surveys and energy surveys (IRENA, 2016).

Different methodologies are presented for estimating biogas production, based on either direct 
measurement, plant capacity, appliance use, feedstock use or by comparing fuel use in households 
with and without a biogas plant (the fuel substitution method). The advantages and disadvantages 
of each method are also compared. For each of these methods, the data collection required is 
presented, as well as the calculation methodology. The resulting production figure can then be 
used to assess the impact of biogas use, such as reduction in fossil fuel consumption as well as 
GHG emissions.

Country practices and associated databases

To enhance the exchange of best practices among countries, both the IEA and the UN4 are 
hosting their country practices databases, which contains information provided by the national 
administrations of countries including from some African countries, namely Mauritius, Rwanda, 
and South Sudan. These databases can provide useful information on real world examples of 
data collection. Some national administrations are also publishing their experiences as part of 
their statistical dissemination plans. 

4  https://unstats.un.org/unsd/energystats/country-practice/
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There are extensive valid reasons for countries having greater difficulties in collecting biomass 
statistics than when collecting oil or electricity data, for instance. These hurdles include units, 
conversion factors, large parts of the consumption not marketed, monitoring charcoal producers, etc.

However, considering the high share of biomass in the energy mix of countries, they must bring 
biomass to the top of their energy statistics agenda and work. AFREC has already done a great 
deal in assisting countries and the Commission is committed to do more, and better. Policy makers 
need to understand the importance of these efforts, and statisticians must further commit their 
time and expertise to improving and expanding the data they are responsible for.

Energy is key to the development of any country. As biomass is key to the energy mix of many 
African countries, all parties should collaborate in working towards obtaining a fuller understanding 
of the biomass situation in each country - both its positive and negative impacts.

Conclusion
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