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The Africa Bioenergy Policy Framework and Guidelines",
or the Framework", is the result of an intensive col/abo
ratio between the African Union Commission (AUC) and
the Economic Commission for Africa (ECA), and a broad
cons Itative processwith keyAfrican stakeholders, that is

aime at improving Africans livelihoods through enhanc

ing e ergy access and security, and promoting rural and
urba development. The Conference of EnergyMinisters

of Af tea (CEMA), which was held in Addis Ababa, Ethi

opia, on 16 November 2012 endorsed Framework. The

Afric Union Assembly of Heads of State and Govern
ment Addis Ababa, Ethiopia, January 2013 later adopted
it asa "Resolution on Africa Bioenergy Policy Framework
and Guidelines".

defining and adopting a sustainability mechani m that
considers interlinked issuessuchasfood security, poverty
reduction, land and tenure rights, environmental I onser
vation, social equity and so forth is paramount in frica.

Appropriate technology choicesare only one comlonent

of sustainable energy solutions. Financing, reg~lation,
I

research and development, and capacity bUildipg are
crucial to sustainable bioenergy development. llI~reen"

I
finance mechanisms, such asClean Development Mech-

anism (COM) and other carbon credit funds, ar rarely
used in Africa, owing in part, to unfamiliarity wit them

and in part to lack of capacity in engaging at thi level.

Capacity building may also imply strengthening isti ng
researchcentres and setting up regional research entres

dedicated to bioenergy. Regulation, including sta1C1ards,
of the bioenergy sector is largely lacking; and lessonscan

be learned from other continental institutions s ch as
those in the European Union or from other rapidly eve/
oping advanced countries such as Brazil.

Dr. Carlos lopes
United Nations Under Secretary-General oRd,Ex

ecutive Secretary

UNITED NATIONS ECONOMIC COMMISSION
FORAFRICA

Dr.Nkosazana Dlamini Zuma
Chairperson
AFRICAN UNION COMMISSION

It is, therefore, necessary, as part of the solutions, 0 pro

vide an African reference framework to modern ise the
bioenergy sector comprehensively and coherently t the

regional level. Indeed the impact of bioenergy develop

ment will be limited, if implementation is only done at
the country level, without considering the regional link
agesand economies of scale. Harmonised bioenergy pol
icies, measures and actions would contribute to shared

experiences or South-South collaboration, increased in
tra-African trade and regional integration.

The Framework is, thus, isan important tool to overcome
barriers to the deployment of sustainable and modern

bioenergy. It also brings bioenergy to the centre of eco
nomic growth, energy and food security, poverty reduc

tion, rural and urban development and the conservation
of natural resources, particularly addressing the gender
and health issues associated with bioenergy use. The
proposed recommendations in the Framework, based
on international best practises, provide innovative and
clear guidelines to all key stakeholders on how best they
can assist Africa to design and align bioenergy devel

opment to improve energy access, contribute to social
equity, economic growth, rural and urban development
and environmental sustainability, all of which constitute

Africa's objective of "Sustainable Energyfor AI/".

However, expanding the bioenergy sector needs a care
ful balancing of potential unintended consequences and

risks, iich may nullify the gains in the long term . Thus,

The s ution is in developing and expanding, in a sustain

able manner, the modern bioenergy sector, to meet the

needs f key economic sectors such as households, in
dustry, transport and agriculture. There have been major
techn ogical breakthroughs in the modern bioenergy
sector In other parts of the world, but these have not
made i nificant impact in Africa. largely, Africa has ex
pertise in traditional biomass technologies, but remains
behind other regions of the world in adopting modern
bioene gy technologies and practices.

This Framework addresses Africa's twin challenges in

terms of energy poverty, especially for the rural and ur

ban p or. Theseare insufficient access to modern energy
and h vy reliance on traditional biomass energy. There

fore, aking a transition to sustainable energy systems

and I carbon technologies is timely and crucial. Africa

shoul tap into its vast renewable energy resources.The
curre t useof traditional biomass contributes to an array

of so etal, environmental and economic defects. Sub

stanti social, economic and environmental gainscan be
achi d through adopting modern bioenergy technolo
gies a d changing negative practices and behaviors.
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The Africa Bioenergy Policy Framework and Guidelines
is the outcome of about three years of intensive re

search, consultation and collaboration between the

African Union Commission (AUC) and the Economic
Commission for Africa (ECA). This study was under

taken by Mr Demba Diop, Energy Expert, Netherlands,
under the direct supervision of Mr Mongameli Mehl

wana and Mr Medhat EI-Helepi (Regional Integration
and Trade Division). Mr Atef Marzouk (Department
of Infrastructure and Energy, AUC) and Prof. Mosad

Elmissiry (NEPAD Planning and Coordinating Agency)
also provided inputs in designing the Terms of Refer

ence aswell as useful comments on the content of the
Policy Framework.

The draft Policy Framework was subjected to rigorous

review by national energy experts and academia dur
ing an Expert Group meeting that took place on 14-16

October 2012. The following experts provided valua
ble comments and inputs during the above-mentioned
Expert Group Meeting: Mr Ali Mbaraja Djamal (Como
ros Ministry of Energy),Mr Joseph Kalowekamo (Mala

wi Department of Energy Affairs), Mr Shaher M. Reda
(Egyptian Petrochemicals Holding Company), Mr Muso

Andreas Raliselo (Lesotho Department of Energy), Mr

Partridge Ndemera (Zimbabwe Ministry of Energy and

Power Development), Mr Saidou Adama (Cameroon
Ministry of Environment, Natural Protection and Sus
tainable Development), Mr Alroufaye Mahdi Ahmat
(Chad Ministry of Energy and Petroleum), Mr Abdiras
ak Omar Moumin (Djibouti Ministry of Energy and
Petroleum), Mr Mamadou Dianka (UMOEA), Ms Gifty
Tettey (Ghana Ministry of Energy), Mr Mohamed Yar
guett (Mauritania Ministry of Petroleum, Energy and
Mining), Mr Geoffrey Hakizimana (Burundi Ministry of
Energy and Mining), Mr Veli-Pekka Heiskanen (SADC),

Dr Jacques Moulot (AfDB), Dr Hussein Elhag (AFREC)
and Mr Tesfaye Abebe (Ethiopian Ministry of Energy).
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The special contributions from Eng. Okon Ekpenyong
(Energy Commission of Nigeria), Ms Martina Otto
(UNEP) and Dr Heiner Thofern (FAO) are highly ac

knowledged.

Support from the following ECA is staff members is
highly acknowledged: Ms Fatima Dendon (editorial),

Ms Zewdnesh Mesfin, Ms Dinknesh Assefa, Mr Won

dimu Haile and Mr Biniyam Bisrat (all administration).
This Framework was developed under the overall guid

ance of the Department of Infrastructure and Energy of

African Union Commission under the leadership of Dr.
Elham M.A. IBRAHIM, Commissioner of Infrastructure,
Mr Aboubakari BABA-MOUSSA (Director of Infrastruc
ture and Energy)and Mr Philippe NIYONGABO (Head of

Energy Division).
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1. Setting the scene
The Africa Bioenergy Policy Framework and Guidelines
is ajoint product of the collaboration effort of the African
Union Commission (AUq and the EconomicCommission
for Africa (ECA), which was initiated in 2010 to enhance

energy security and access, as well asrural development
in Africa. It aims to provide principles and guidelines for

RECs and African countries to guide policies and regula

tions that promote a viable sustainable bioenergy sector.
It integrates previous efforts by the NEPAD Coordination

and Planning Agency (NPCA), various United Nations

(UN) agencies and Regional Economic Communities
(RECs) on bioenergy development in Africa.

The escalatingand fluctuating costsof fossil fuel interna

tionally, aswell asconcernsover supply deficits and envi
ronmental degradation, are the catalyst for the develop
ment of alternative forms of energy. Bioenergy is emerg

ing as a suitable renewable energy alternative as its

quality constituents can match that of petroleum-based

products, while having the potential to pollute less and
can contribute significantly to rural development.

support policies are needed to create a sustainable bio

energy sector, as changes in land use and crop produc
tion affect directly the availability and price of food, es
pecially for the rural poor. The food crisis of 2007-2008

observed in several African countries was partly attrib

utable to biofuels market development, which diverted
food crops into energy production.

The food versus energy problem is also an issue in
terms of land tenure system prompting the need to
strengthen the rights of indigenous populations and
smallholders against the increasing interest of the lo
cal elite, foreign countries and multinational firms. The

social and environmental consequences such as the

depletion of biodiversity, water resources, soil fertility

and landscape have not been fully assessed. However,

Africa can benefit from the booming bioenergy market.

Against this background, there is an urgent need to

define and adopt sustainability criteria that could en
hance food security, rural development, poverty alle

viation , land rights and tenure, environmental protec
tion, social equity and wellbeing, cultural heritage and

macroeconomic impacts.

viii

With reference to the above, and for reasons of policy
coherence and harmonization at regional and continen

tal level, the AUC initiated a comprehensive consulta

tive process to define an Africa Bioenergy Framework
that fosters the development of a modern and sustain

able bioenergy sector in Africa.

2. Why should Africa coordinate
and harmonize its approach to
bioenergy?

The development of a Pan-African bioenergy policy
framework needs a high-level coordination and harmo

nization in order to address inherent constraints, aswell

as to maximize the benefits of an expanding bioenergy

industry. Bioenergy production, trade and usetranscend
national boundaries because of its socioeconomic and
environmental implications. Bioenergy policies become
ineffective when they are not broadly supported at the

regional level. The lack of similar measures in one coun
try or region can annihilate efforts taken in another. As

a result of the absence of proper and harmonized reg
ulatory frameworks, short-term gains are often sought

in place of long-term sustainability goals. RECs can take

the lead in harmonizing policies that facilitate the devel

opment of a viable modern bioenergy sector.

An inclusive African bioenergy framework is also justi
fied on the grounds that bioenergy has a great poten 
tial to contribute to African cross-border energy trade.
A harmonized approach can lead to the development of
shared and agreed-upon standards, codes, behaviours,

etc. for a common bioenergy market. Africa needs to
modernize its bioenergy sector due to a number of rea
sons, including:

• Traditional use of biomass mainly in the form of
charcoal, firewood, crop residues and manure con
tinue to comprise the main staple form of energy
in many parts of Africa . Biomass accounts for the

bulk of energy consumption for households, as

well as an important share of the total final energy

consumption. However, it is characterized by low

efficiencies along the entire value chain. Therefore,

substantial gains can be realized by modernizing

existing technologies and behaviours.

• In the past decade, the bioenergy sector has gained

importance as a modern source of energy particu

larly to fuel the transport sector. As a result, there

is a need for coherent policy, as well as the devel

opment of necessary regulations to mitigate the

negative effects of bioenergy production.
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• The global trend is to develop and strengthen in
sti tuti ons in order to manage the impacts of bio

e-nergy on food production, poverty and the envi

ronment . Institutions to manage bioenergy devel-
pment are not strong in Africa.

• I spite of many national programmes in Africa,
chievements are still few and far in between. There

is a need to develop complementary national sus
t inable bioenergy policies and strategies, as well as

r ulatory frameworks basedon Africa's collective vi

s n, which is consistent with NEPAD, the Millennium

velopment Goals (MDGs) and global conventions .

Ther (ore, the following guiding principles to harmo

nize t e bioenergy sector with other sectoral and global

proce ses are proposed:

• E bedding bioenergy development within poverty
reduction policies and strategies, as well as within

t e ambit of the MDGs.

• I tegrati ng bioenergy into energy mix strategies
a d national development strategies that improve

energy access, particularly rural electrification.

• In egrating policies, measures and actions (for ex

ample, standards) with regional initiatives so as to

a ieve economies of scale, as well as preventing

g d measures in one country becoming cornpro

m sed by the lack of similar supporting policies in

s rrounding countries.

• D elop structured cooperation with industrialized
entries to benefit from knowledge and technolo

g) t ransfer, and facilitate South-South collaboration.

• A pt sustainability criteria, MRC process (rneas

ur ment, reporting and validation) and certifica

ti methodologies adopted elsewhere or as pro
p r ed at the international level.

3. H w can Africa develop and
sust, inits bioenergy sector?

The f rmulati on of a sustainable bioenergy policy

frarnev ork requires the consideration of a number of

issues, including (i) economic, social, environmental,

politic and cultural dynamics; (ii) civil society organi

zation and institutional coordination; (iii) regional and

globa l cooperati on on energy trade and investment;

and (i development finance, stakeholders participa

tion as ell as technical issuessuch as sound methodol

ogies, D and availability of reliable data. The process

of ens ring that there is a strong political commitment

and ca acity to enforce regulatory measures is also im

portan Key policy options to be considered include:

Executive Summary

• A well-articulated bioenergy policy has huge multi
plier effects and cross-sectoral impacts that p sltive

Iy influence agricultural and industrial growth, and
trade development. Therefore, a national bloJenergy

policy cannot, and should not, stand alone but be

integrated into national energy developmentJindus

trialisation, agriculture and transport sector lst rate

gies - as well as linking bioenergy develop~ent to

national macroeconomic development strategies.

• Regulations that promote the satisfaction b~ "own
needs first", and make export possible only ' case

of excess can be encouraged as it is highly p efera

ble that Africa do not provide only feedstock or ex

ports, but also address the energy need of i Is own

population and industry.

• It is essential that the bioenergy and food p due
tion should be made mutually supportive. /Ji. " nex-

. I
us" approach IS recommended aswater, energy and

food availability are interconnected; actions n one

sector may either help or harm the other sectors.

• Africa should be strategic in selecting its bioener
gy feedstock options . Only feedstock that does not

compromise food security, does not degrade soils

and does not require substantial water shou ld be

promoted. Developing second-generation biofuels

such as Iigno-cellulosic and algae-based feedstock

should be given attention.

• The development of bioenergy projects that en

courage the participation of local communities and

empowering rural inhabitants, especially women

should be promoted.

• Governments and RECs should take the lead in pro

moting bioenergy by setting up regulatory frame

works at regional levels. This is necessary to avoid

adverse major impacts on, for example, land-use

change, biodiversity and greenhouse gas emis

sions, water, soil fertility, etc. This type of impact
assessment implies a regional approach, as the
ecosystems encompass more than one country and

tend to have cross-border impacts .

• A framework should include comprehensive bio
energy legislation such as (i) product labelling and

control, (ii) certification schemes, and (iii) fiscal pol 

icy and taxation.

4. How should Africa design and
develop sustainable bioenergy
policies?

In designing and developing sustainable bioenergy pol

icies, it is necessary to provide an African reference

framework that helps to address key issues such as

ix
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benefits, costs, risks and opportunities in an integrated
and transparent manner in order to ensure that bene
fits are maximized while risks on society and environ
ment are minimized. This involves developing sustain
ability criteria, as well as improving the governance of

the bioenergy sector.

4.1 Sustainability criteria
This Framework proposed sustainability criteria that
provide references and benchmarks to evaluate and

compare expectations and performance to best prac

tices in the following areas of GHG emissions, compe
tition for food or other local applications, biodiversity,

environment, prosperity and social wellbeing.

4.2 Bioenergy governance
The following guidelines are proposed for the African

bioenergy governance.
(i) National and local governments must playa lead

ership role in initiating and formulating policies

and legislation, and the promotion of production,

investment and trade in bioenergy products. The

key functions of government are:
• Policymaking: Develop a sustainable bioenergy

policy as an integral part of the national de

velopment strategy with adequate legal provi
sions for the production, distribution, use and
trade in bioenergy.

• Regulatory: Set environmental standards, cre

ate attractive investment climate and provide

supportive monetary, fiscal and pricing policies.

• Developing capacity and convening: Strate
gically choose best feedstock and technology

options, and conclude economically, socially
and environmentally acceptable deals. In addi
tion, create forums and mobilize various gov
ernment departments, the private sector, civil
society, and the academic community to rally

behind the bioenergy agenda.

• Inter-ministerial coordination: Involve all min
istries that may be linked with the promotion,

production and trade of bioenergy to strength

en complementarities and avoid rivalries.

(ii) The private sector is ultimately the engine of bioen

ergy development, but requires enabling policies

presented above.

(iii) Civil Society Organizations serve as watchdogs for

government and business actions, and advocate

for bioenergy at the national and community lev

els. The active participation of the civil society in
the promotion and capacity building of bioenergy

is certainly crucial to promote sustainable develop

ment of bioenergy.

x

5. What are the available instru
ments for implementing bioenergy
policies?

5.1 Regulation
A robust legal and institutional framework is necessary

to scale up the sustainable use of bioenergy as a key

component of energy strategies. The main purpose of

regulations is to reduce fossil fuel dependence, pro
mote growth and rural livelihoods without affecting

food security.

5.2 Bioenergy targets and timetables
Guidelines should be enacted by the RECs and targets
set on the share, and mandatory use of sustainable and

certified bioenergy in the household, transport, indus
try and power sectors. However, laws should be passed
to protect land considered essential for food produc

tion, or for biodiversity.

5.3 Guidelines and standards
The International Sustainability and Carbon Certifica
tion System developed the first internationally-recog
nized certification system for biomass. More recently,

the work of FAO/GBEP can serve as a model.
5.4 Awareness
In most African countries, resources, such as agro-pro

cessing and farming residues and urban waste, are not
recognized as sources of energy, but rather burned in

open fields as a way to avoid disposal costs. The small

amount of bioenergy that is mobilized or available at
household level is wasted through inefficient consump

tion devices, such as traditional kilns, and behaviour
that promotes inefficiency.

5.5. Mechanism for engaging stakeholders
• Strengthen the capacity of the private sector to

source, integrate, install, operate, maintain and
service bioenergy systems, as well as provide busi
ness training and incubation support.

• Train policymakers on policies and programmes for

accelerating adoption of bioenergy by small land

holders. It is important to bring to their attention

the benefits of bioenergy particularly with the pro

duction of sugar and bioethanol in Malawi, Tanza

nia, Mozambique and Zambia, and how such pros

pects can help boost regional trade.

• Train the finance and banking sectors (senior
management/loan officers) on the risks/rewards

of financing bioenergy projects, through pilot pro

jects and programmes that minimize initial invest

ment risks.

I
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• Provide training and technical assistance on stand
ards for bioenergy development, drawing on inter

ational efforts in this area.
• Provide training to governments and the private

sector on the official and voluntary carbon markets.

• Conduct communications and outreach on bio
energy benefits/challenges, consumer awareness

campaigns etc.

5.6 emoval of financial barriers
• Engage local financial institutions and micro-credit

a encies on bioenergy, and conduct banker-train

i g workshops to increase awareness of bioenergy
r sks/ rewards by investment officers and managers.

• tabllsh risk mitigation facilities to spur local fi-
n ncing for bioenergy projects, particularly at the

s all-scale level.

• F ster development of "bankable" project portfolios
bioenergy; offer assistance to entrepreneurs in ar

e ssuch asR&D, seed capital funding, pre-feasibility

a d feasibility assistance, reimbursable grants, etc.

• E plore opportunities for diaspora finance and in
novative financial schemes such as the carbon fi
n, nce at the national/regional levels.

• E gage the private sector in project identification
a d development, and understand its issues or re

quirements with respect to financing projects in
d eloping countries .

5.7 P liey incentives to unlock the potentials
• P vide pragmatic instruments to promote rural

d elopment, gender equity and sustainable agrl

c lture.

• Es ablish national/regional targets and timetables
fo bioenergy, including small farmers.

• D elop and implement regulatory frameworks to
accelerate bioenergy development.

• Li k bioenergy to agricultural and industrial priori
ti .

• Es ablish lead organizations in each national gov
er ment to coordinate bioenergy activities across
th e interested ministries (e.g., agriculture, energy,
ru al development, environment, etc.).

• Es ablish guiding principles for bioenergy-based
la d use development.

• Fo er a regional market for sustainable bioenergy,

to c1ude cross-border trade.

• E ge the private sector in policy/regulatory

development, including producer organizations,

5 Es, cooperatives, etc.

• M itor and evaluate the impacts and perfor
m nce of bioenergy activities at the national and

re ional levels.

Executive Summary

6. How to monitor development
and implementation of bioenergy
policies

6.1 Developing monitoring systems
Monitoring systems should be able to detect, asure

and register all relevant changes, as well as p ovide

updated information to policymakers and other \stake
holders. Agricultural and forestry services, as well as
electricity sector institutions will be called upon to pro
vide updated information. In addition, ministries\or au
thorities can regularly contract expert opinions onstud

ies to provide and review data, which can be don'e by:

• Gathering and analysing statistics data thItare
I

directly fed into the national energy statis cs or

the existing Energy Information Systems in s~veral
countries.

• Measuring and analysing the impacts of national
bioenergy policies (achievement of targets, budget

control and impact assessment).

• Assessing achievements of government targets.
• Analysing sustainability of land use, GHG emissions,

biodiversity and other socioeconomic effects.

• Development of certification scheme to guarantee
sustainability and traceability.

• Tracking system for capturing transfers of owner
ships and cancellations.

• Recording legal cases (frauds, penalties, etc.).

6.2 Relevant data to be monitored
The monitoring of the following data can be of great
importance for the purpose of ensuring that the criteria

are applied and that corrective measures can be taken
timorously:

• Access to energy and impact for the poor

• land prices

• Food prices
• Property relations (land tenure)
• The availability of food
• Relocation of food production and cattle breeding

• Deforestation
• Change in the type of vegetation

7. What is the way forward?

Africa is home to substantial bioenergy resources and

potentials, though the resources are mostly under
developed (agri-processing, farming and household

wastes) or poorly used (inefficient energy conversion

xi
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process and poor cooking devices). There is urgent

need to formulate policies that can mobilize resources
and stakeholders to make proper use of the resources

to the benefit of humans and the ecosystems.

The following key messages provide the way forward
for the development of the bioenergy sector in Africa,
and recognize the importance it plays in the energy
economy of the region currently and in future:

• Sustainable energy transition wlll not succeed

without paying attention to the modern bioenergy.

• Bioenergy is already an important source of energy
for households, but the mode of production, trans

formation and consumption is very inefficient.

• To reach a sustainable energy mix, it is crucial to
modernize the traditional biomass sector and de

velop modern bioenergy encompassing other sec
tors.

• A holistic approach to bioenergy development is
essential; a broad development agenda that takes
bioenergy beyond the transport sector aiming at
improving access to energy at the household level

(rural and urban) for cooking and lighting, as well as
at the commercial or industrial levels; focusing on

non-food feedstock; and evaluating each bioenergy
feedstock for its economic, social and environmen

tal benefits and costs prior to issuing investment
contracts.

• The process of policy development is as important
as the policy itself. Assessing global and regional
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dynamics and opportunities, identifying the needs
and societal concerns, putting in place the neces

sary legal and institutional frameworks for coordi 
nating and integrating economic, social and envi

ronmental objectives, mobiiizing and building ca

pacities (human and institutional), consulting and

engaging stakeholders, and setting up monitoring
mechanisms are all critical to the success of a sus

tainable bioenergy policy.

• Developing bioenergy is not without risks and sus
tainable criteria are paramount to ensure sound
scaling up of bioenergy.

• Technology is only one component of the sustain

able energy solution and low carbon emissions.

Financing, regulatory frameworks, research and

development and capacity building are crucial to
bioenergy deployment on a sustainable basis.

• Policies and regulatory frameworks should be har
monized across countries to facilitate regional co
operation and trade.

• The "Africa Bioenergy Policy Framework and Guide
lines" is an important tool to overcome the barriers

to the deployment of sustainable and modern bi

oenergy and ensuring that bioenergy is contribut
ing to economic growth, energy and food security,

poverty reduction and the protection of natural re

sources.



1.1 Why Africa Bioenergy Policy
Framework and Guidelines?
Mort' than half of the African population depends on

traditional biomass as a primary source of energy. This
overaependence contributes to deforestation and is,
in pa ,responsible for widespread respiratory diseas

es, r suiti ng in more than a million deaths annually.
Accor ing to FAO (2012), indoor air pollution from tra

ditio al biomass fuels kills more people than malaria
- ab t 1.5 million people per year. UNEP (2010) esti

mate that about 3.4 million hectares of African forests
are d forested annually, with severe negative impacts
on bi diversity and the ecosystems, as well as emitting
GHGs contributing to climate change. Women and chil
dren re often at the receiving end of the fuel short

age as hey need energy for multiple tasks - cooking,

Iightin and heating - and often have to resort to using

trad itional biomass which tends to take its toll on their

healt h In addition, the opportunity costs associated

with s nding long hours in search of woodfuel can be

used f r other income generating activities such asmar
ket ga ening. Modern forms of fuel such as renewable
energ technologies can expand the menu of options
and all w women to climb up the energy ladder and be

come ntrepreneurs both in the distribution (suppliers)
of c1ea energy as well as in its use (consumers).

There s, therefore, a compelling case to support an
econo ic transition that significantly increases access

to mo rn energy services through improved energy
efficie y and greater use of renewable energy sources.
lnterna tonaltv, as demonstrated in Brazil, for instance,

bioene y (biofuels in particular) offers such a transi
tion pa hway and can power sustainable energy devel
opmen especially in the transport sector. A well-ar
ticula t bioenergy policy, embedded within natural
resources management and constraints, can have huge

multiplier and cross-sectoral impacts on the develop
ment 0 agriculture, transport, industries and trade.
Recogni ing the critical role that bioenergy can play in

promo g Africa's energy security, agricultural trans

formati n and fostering broad-based economic growth,

the AUC advocates for coordinated development of

sustainable bioenergy in Africa as part of the energy

mix, an making use of locally available resources and

indigen s technologies . The Addis Ababa Declaration

and Action Plan on Sustainable Biofuels Development in

Africa and the Dakar Renewable Energy Development

Plan of Action events are a few of such commi ments

towards a low-carbon energy future.

The development of the Africa Bioenergy Policy I rome

work and Guidelines, herein referred to as the" rame
work", is further justified because:

• Well-designed bioenergy policies support the at
tainment of sustainable development goalsllnap
propriately designed bioenergy policies and invest

ments can easily frustrate these goals. The e are

growing negative tendencies emerging in \some
parts of Africa with respect to bioenergy develop
ment in general and biofuels in particular.

• There are major developments in the field 0 Imod
ern bioenergy, leading to sharp increases in bioen
ergy production globally. Africa has considerable

potential for bioenergy production, both to tisfy

local energy needs and for the export market, but

this is not properly harnessed.

• At the institutional level, while regulatory f me
works have been developed to manage negative
impacts of bioenergy in several parts of the world,

this has not been sufficiently done in Africa.

• Major RECs (such as ECOWAS and EAC) have set
targets for renewable energy, including modern bl
oenergy, but these targets are not being met.

• The need to develop a continental policy and regu

latory framework, aswell as regionally agreed-upon
sustainability criteria , is timely and critical to inform
national policies and strategies, since Africa is expe
riencing growing energy deficits in many countries,
which impact negatively on its economic growth.

Box 1 illustrates some of the important developments in
the African region with respect to bioenergy energy de
velopment in particular and renewable energy in general.

1.2 The purpose of the Framework

The purpose of this Framework is neither to develop a

normative framework intended to be binding upon, nor

to draft a bioenergy policy for adoption by African mem

ber States. As far as bioenergy resources and practices

are concerned, it is recognized that conditions in dif

ferent African countries and regions vary, and that this

Framework only serves as guidance to member States

1
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Box 1: A selection of major regional initiatives supporting
bioenergy development in Africa

White Paper (2006) • Provide by 2015 access to modern
energy services for at least half the
population liVing in rural and peri-ur
ban areas

ECOWAS

Programme Regional de la Biomasse Ener- • Contribute to the sustainable devel· UEMOA
gie ~ PRBE opment of biomass energy and to

promote alternative energies for pov
erty reduction and the preservation of
the environment.

SADC Biofuel Taskforce • Ensure coherence between regional SADC
initiatives and the development of na-
tional biofuels programmes in SADC
member States

Renewable~~ • ~ a~ energyand 00' !GAP
etWe ;y programme

and RECs, but is not prescriptive on how to formulate
bioenergy policy. The objectives of this Framework are,
therefore, to :

• Build consensus on a shared framework that in
spires and provides guidance to individual coun

tries and regions in developing bioenergy policies
and regulations; and

• Enhance awareness among African policymakers
and the civil society about the need for environmen

tally friendly and socially acceptable bioenergy de

velopment policies.

This Framework responds to the following pertinent

questions:

• Why does Africa need a harmonized bioenergy ap
proach?

• What are the opportunities and associated risks?

• Which particular policy issueswill be addressed?

2

• How should the Framework be designed?
• What are the accompanying implementation strat

egies and plans?
• How will it be ensured that strategies and plans

provide desired goals?

• How will this Framework and associated plans and
strategies be implemented and by whom?

Therefore, this approach takes the following format, as
displayed in Box 2:

This Framework is a result of a consultative process

led jointly by the AUC, ECA and NEPAD, which began in

2010. Experts drawn from African countries, the World

Bank, African Development Bank, RECs, UN Agencies

(UNEP and FAO), major African NGOs(such as Energia)
and academia were involved at various stages of the

process and in validation meetings . The development

of this strategy is also informed by various regional ini

tiatives that support the development of renewable en-



l ./ntrod tion

Box 2: The schematic illustration ofthe Africa Bioenergy
Policy Framework and Guidelines

Poor
Governance

Gende r
Dimen sions

Investments
& Finance

Challenges

Risks

Benefits

Sustainable
Bioenergy

Development

pi mentation ot
nergy Strateglos

& Plans

Monitoringl
Evaluation

Assess Instltutlonsl Capacity Finance &
Resources Capacities BUilding Markets

Mobilize Conversion Awareness Design Sustain
Stakeholders Platforms Raising Incentives Criteria

Targets & Choose Sharing R&D Investment
Timeframes Technologies Knowledge Programmes Resources

ergy i Africa. Box 3 illust rates the stages of th e process
over t ree years.

the bioenergy resolution by Aue Ministers responsible
for Energy in November 2012 and (b) the subsequent
adoption by the AU Summit in 2013.

This process culminated with (a) the endorsement of

Box 3: The process of developing the Framework

• Drafting & presenta tion of
the Bioene rgy Resolution
for CEMA

• Validation of AUG-ECA
Studies on (a) Biofuels
Development & (b)
Bioenergy Policy Option.
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2.1 Opportunities for bioenergy
development in Africa
Africa is endowed with a wide variety of proven renew
able resources including all types of bioenergy. It is also
home to some 60 percent of the world's uncultivated
arable land; has a wide range of agro-ecological zones
that provide a wide spectrum for growing a range of
energy crops; has available labour; and has a potential
to harnessyield increasesand efficiency gains in bioen
ergy products. There is consensus that Africa could be a
global bioenergy powerhouse in the near future.

Although not as widespread as using traditional bio
mass, there is a growing practice in Africa to valorize
the effluents and residues from agricultural, agro-pro

cessingactivities and municipal waste. Most opportuni
ties for bioenergy development are in the beneficiation
of various feedstock types found on the continent, as
the examples below show:

a. Africa is the world's largest producer and ex
porter of cocoa and coffee. Most coffee and
cocoa husks are not valorized, but disposed to
become a source of pollution for rivers and un
derground water. Cote d'lvoire, Ghana, Nigeria
and Cameroon account for 70 percent of the
world's production of cocoa. Assuming that co
coa production generates between seven and
nine tons of biological waste for each ton of
dry cocoa, the industry will continue to form a
large part of the agricultural sector emissions,
which accounts for two-thirds of CO

2
emissions

of Cote d'lvolre, for instance.
b. Palm oil and coconuts effluents from the pro

cessing industries and plantation in West and

Central Africa are valuable biomass energy re
sources. Productions can reach up to 40 tons

of bunches per hectare per year in optimum

conditions, which corresponds to nine tons of

palm oil and 31 tons of biomass residues.
c. Waste from sisal plantations in East Africa,

wood processing in Central Africa and West Af
rica and cassava peeling all across SSA consti
tute good sources of feedstock for bioenergy.
Nigeria is the world's leading producer of cas
sava and is developing cutting-edge technolo-
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gies for increasing yields.
d. The large-scale production of cotton, ground

nuts, sorghum etc. enables the use of the resi
dues for energy generation.

e. Irrigated agriculture along the rivers of the
Nile, Congo, Niger, Zambezi, Senegal, etc. pro
vides enough rice straw, aquatic plants (typha)
to commercially enable the production of bl
ogas, or for electricity generation rather than
being burned.

f. Large amount of residues from shea butter
processing (karite) are disposed by the pro
cessing industry. In Togo, about 18000 tons of
shea butter residues can be captured for ener
gy generation to replace fossil oil.

g. Cashew apple in Mozambique, Tanzania, Guin
ea Bissau, Ghana and Cote d'lvoire can serve
for ethanol production instead of being wast

ed.
h. Jatropha plantation and use is increasing, with

Mali, Zambia, Burkina Faso, Mozambique,
Ghana and Cote d'ivoire investing in industri
al-scale plantation.

i. The region enjoys a large population of tree
bearing oil similar to seed oil that can be used
in the transport sector in the Sahel countries.

j . Other residues of agricultural crops such as
husks, stalks and straw can be mobilized for
energy purpose.

Other than the opportunities outlined above, Africa can
generate a great deal of energy from municipal waste.
African growing cities have major difficulties in handling
and disposing waste, contributing to health and sanita
tion problems. As shown in South Africa, waste from
landfills can be converted into usable electricity (ECA

2011a). Other countries, such as Nigeria and Ghana are

considering this option for their sprawling cities.

2.2 Benefits ofbioenergy
development

Over the past decade, there has been a remarkable

growth of modern bioenergy production, especially for
the transport sector. Biofuel production, in particular,



has increased from 16 billion litres in 2000 to about 105
billi on litres (volumetric) in 2010, of which 86 billion Ii

tres are bioethanol while 19 billion litres are biodiesel
(OEeD/IEA 2010). However, major growth of modern
bio nergy occurs in the OEeD as well as in developing
countries suchasBraziland India. It is notable that there
is a growing list of African countries that are realizing
benefits of modern bioenergy for transport energy. The

foil wing sub-sections outline some of the known ben
efits of bioenergy development in Africa (see also ECA

201 b for more details of these benefits).

alE onomic benefits
Bioe ergy is amenable to small-scale production and
proc ssing, opening up opportunities for rural income

grow th, poverty reduction and economic transforma
tion rom raw material production to processed goods.
Of the renewable energy types, bioenergy has a special

role n food security because (i) biomass is currently

(and for the foreseeable future) the most important

source of renewable energy, primarily for cooking and

heating; (ii) biomass is present almost everywhere; and
(iii) agri-food systems can also be used to produce bi

oene gy through integrated food-energy systems (FAO

2012).

The huge agricultural residues such as straw, husks,
stalks. shells and other resources are not well utilized

for bi energy production, but rather burned or aban
done on the fields after harvest. Meanwhile, these

resou ces could improve farmers' revenues, in particu

lar s allholders. These residues represent a great po
tentia l for clean energy if technologies such as biogas

for d estic use, gasification and bioelectricity are en
coura ed at community level to tackle simultaneously

the is es of income generation, increased access to
energ , improved agricultural yields and hygiene and
healt In macro-economic terms, the valorization of
agric ural residues and waste will reduce imported
fuels, prove the commercial balance and contribute
to toe I GDPgrowth.

b) Social benefits
Positi developments in Africa have been noted, es
pecially the contribution of bioenergy to rural develop

ment and social equity. Bioenergy production (power,

heat a d biogas) involves the creation of multifunc

tional latforms for lighting, water supply and small

processing activities. In Tanzania, Mali and Senegal, the

feedst k is grown by local communities and provides

incom for the rural poor. Women, in particular, are

involv in the planting, seed collection, the manage-

ment the multifunctional platforms and the related

2. Understanding Bioenergy in the African Context

small-processing activities. Modern bioenergy would as

well eliminate some of the widely observed negative
social effects, which have gender dimensions. Wom
en playa central role in the traditional biom a chain:
collection, transportation and utilization. In the Sahel

countries, the daily gathering of wood fuels may\take up
to two hours (and between five to eight hour in the
SADC), and constitutes the heaviest burden on women,
preventing them from pursuing productive actiJities.

I

c) Environmental sustainability
Burning biomass fuels does not produce major GHG

emissions per se and pollutants like sulphur, which is
responsible for acid rains, as well as Black Carbon emis

sions. The latter is the second largest contributor to
Climate Change, after CO

2
emissions. This suggests the

development and use of more efficient technologies
for using biomass will reduce Be emissions significantly,

thus reducing climate change. When burned, biomass

releases CO
2

• however, when biomass crops are grown,
an equivalent amount of CO

2
is captured through pho

tosynthesis. Bioenergy benefits the household, trans

port and industrial sectors, thereby contributing to

GHG emissions mitigation.

2.3 The adverse impacts
of bioenergy

Some of the potential benefits mentioned above will

not be materialized without good planning and man

agement of relationships between bioenergy produc

tion, land-use patterns and water usage. Furthermore,
there are risks of unintended consequences from bio

energy production and use. Box4 presents the adverse
effects associated with unsustainable bioenergy devel

opment and use in Africa.

Such adverse impacts of bioenergy development, par
ticularly biofuets, can be easily overcome by promulgat
ing robust policies and resource management practic

es. A longer view is needed when developing the mod
ern bioenergy sector, especially pursuing the non-food

feedstock or second-generation biofuel development.

2.4 Challenges to development of
bioenergy in Africa

Modern bioenergy development in Africa isgrowing, but

at a slower rate than elsewhere in the world . ThisFrame
work addresses the following bottlenecks that prevent

Africa from modernizing its bioenergy resources:

5
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Box4: Adverse effects of improperly-designed
bioenergy development

Economv

Land use

Biodive~lty

Environment

• Competition for land
• ncreased prices for land
• Increased food prices

• Changes in land-use patterns
• Competition for water
• Loss of protected land
• Loss of soil fertility
• Displacement (of people) and change in land tenure

• Threat to primary forests and wetlands
• The bUilding of infrastructures (roads) and burning tech niques threatens ecosystems

integrity
• Establishment of industrial-scale monocultures which can eac to loss of biodiversity

• Burning and slashing cause C02 emissions and result in local air pollution
• Health risks assoc iated with excessiveuse of pesticides
• Use of agro-chemicals denigrates soil fertility and pollutes underground water

a. Landrequirement: Land is increasingly under pres

sure. Biomass feedstock is usually grown for rea

sons that include: (i) bringing new land into pro
duction, that is, land that is not currently under use
for agricultural production; (ii) replacing existing

food, oil and fibre crops with biofuel feedstock
crops; (iii) converting degraded, abandoned land
or land that is considered marginal to productive

use; and (iv) intensifying land use without reducing
crop production, including improving yields, tech

nologies and integrating agriculture and livestock

production.

b. Policy and institutional weaknesses: Bioenergy is
multi-sectoral, and therefore, its promotion, pro
duction, and marketing require strong policy and

institutional support of affected economic sectors.
Among the critical capacity gaps and institutional
weakness are: "a lock ofdocumented rights cloimed
by local people and weak consultation processes
that have led to uncompensated loss of land rights,
especially by vulnerable groups; a limited capacity
to assess a proposed project's technical and eco
nomic viability; and a limited capacity to assess or
enforce environmental and sociol safeguards" (Dei

ninger and Byerlee 2011).

c. Access to and efficiency of bioenergy technolo
gies: Much of the available knowledge on bioen

ergy technologies in Africa is based on large-scale

farming of feedstock : sugarcane and corn. Newer

technologies that use a wide variety of feedstock
and operate at different capacities, particularly

on a small- and medium -scale, need to be widely

available and easily accessible. Furthermore, for all

production schemes, feedstock must have a posi

tive energy balance, i.e., yields more energy than

6

energy required for processing (ECA 2011b).

d. Increasing water shortage and insecurity: Africa's

water resources are becoming scarce and increas

ingly leading to political tensions. Scarcity of water
results from recurrent drought and increased de
mand from fast-growing populations. Political ten
sions have emerged because Africa's large rivers

are mostly transboundary and are shared by multi

ple countries. Sugarcane, palm oil and corn - wide
ly considered high in energy yields - are soil deplet

ing and require large amounts of water. Bioenergy

development, thus, has the potential to increase
competition for scarce water resources.

e. Lack of continental bioenergy experience from
which lessons can be drawn: Efforts to promote bi

oenergy remain weak, scattered and ad hoc. South
Africa, Mauritius and Zimbabwe - Africa's largest
ethanol producers - are based on large-scale com
mercial farming . Thus, Africa needs to draw its les
sons on smallholder bioenergy production from
countries outside Africa.

t Making bioenergy costs competitive with petro
leum products: Current production of biofuels, for

instance, is dominated by sugarcane/corn ethanol

and biodiesel from rapeseeds, corn and palm oil.

The production costs of biofuels from feedstock are

generally high without taking into account environ

ment and social benefits. Heavy government subsi

dies are also involved.

g. The lack of IfDistribution Infrastructure" that

would support bioenergy development is also a

major challenge. The absence/low capacity of Dis

tribution Infrastructure such as road and rail net

works, pipelines, depots, etc. would affect the ex

pansion and distribution of bioenergy in Africa.



h. Energy, water and agriculture: The use of energy
sources in the agricultural sector even in irrigat

ed agriculture is still relatively low. If Africa is to
move to irrigated and commercial agriculture more
needs to be done on how this water, energy and

agriculture can be harnessed.

l. Gender, energy and development: Energyand bio
energy are critical conduits to reduce poverty and

enable women to become energy entrepreneurs.
j. Energy as a conduit to more active private sector:

3. Key Bioenergy Issues and Policy Considerat ions

1
There are few incentives that are offered 0 the
private sector and energy entrepreneurs. Energy is
still under the purview of key strategic minIstries
and often energy distribution and manage ent is

under state monopoly. Energy entrepreneu s can

help in expanding the markets and enable e re

newable energy transition. However, many h ve to
I

operate on small budgets with hardly any Incen-
tives from the state.

•
I

As a general principle, key and sensitive issues such

as conflict between land for food and land for energy
(energy and food security), biodiversity and income

for poor farmers should be prioritized. The policy and

legal framework should be such that it opens up sub
stantial investment opportunities for bioenergy by pro

viding solid, innovative and clear guidelines to all key

stakeholders (ECA-ACPC 2011). In order to promote

modern bioenergy, fiscal incentives and direct/indirect
subsidies with appropriate sunset clauses might be
necess ry. Technical and non-technical barriers may be
overcome by appropriate policy frameworks, economic

instru ents such as government support tied to pri

vate i est ment support for first-of-a kind commercial
plants 0 decrease investment risk (lPCC 2012).

The fo mulation of a sustainable bioenergy policy re

quires consideration of a number of interlinked issues
such as

• Economic, social, environmental, political and cul
tural dynamics.

• Organization and institutional coordination.
• Sub-regional and global cooperation on trade and

investments.

• De elopment finance.
• Bro der stakeholders' participation and

• De loping sound R&D methodologies and availa

bill tv of reliable data.

The process of ensuring a strong political commitment,
as well s the capacity to enforce regulatory measures

is very crucial and non-negotiable. Some of the key pol-

icy principles for sustainable bioenergy develop ent

in Africa should include the following considerations,

as outlined in Box 5 below.

Box 5: Key policy principles for sustainable
development ofbioenergy in Africa

This section explores key issues associated with bioen

ergy development, aswell as proposing policy options.

3.1 Overdependence on inefficient
traditional biomass

Over 80 per cent of traditional biomass (mainly from

solid wood, charcoal and crop residues) is used for

7
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cooking, heating and lighting in Africa. As indicated ear

lier, the impacts of inefficient use of wood, charcoal,

animal waste and agricultural residues are felt in many

ways (viz. indoor air pollution, amount of time spent

on gathering firewood, lack of health and education
services that require reliable energy supplies, etc.). The
following policy options can be considered :

• Modernize the traditional biomass sector (through
better natural forest management, plantation, en

ergy efficient technologies, etc.).

• Scale up the use of modern biomass technologies
in households and for productive activities, waste

recycling for the power sector, etc. and

• Encourage switching to modern and low-carbon
fossil fuels such as LPG and natural gas in urban ar
eas.

3.2 Imbalance between feedstock
and scale ofoperations

In Africa, large amounts of feedstock and energy ser

vices are derived from processing biomass resources.

The scale and the energy services vary according to the

type of feedstock. Most of the latter is available in large

quantities, but the scale of production is mostly small.
It is important to understand that the scale of opera
tions (viz. small producers. medium and/or large scale
plantations) matters in the choice of feedstock. Most

feedstock can be economically viable and environmen
tally sustainable in small-scale, community-based pro

duction and processing schemes. Large-, medium- and

small-scale production and processing can be comple

mentary and have different impacts on development.
Whenever possible, smallholders should be included in
large-scale operations (e.g. block farming). Large-scale
production of bioenergy, in some areas, may have high
returns and advantages of economies of scale, while
sma/l- and medium-scale enterprises have greater po

tentia/ to create positive micro and macro impacts on
the economy. Further, large- and small-scale producers

target different markets. For example, while large-scale

producers aim at producing, say, high quality bioetha

nol for the transport sector, small- and medium-scale

producers cater for household uses, namely, heating,

cooking and lighting.

3.3 Non-integrated and linear policy
processes

Firstly, a critical consideration is how to make bioenergy

and food production mutually supportive. Water, ener-
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gy, and food sectors are interconnected in many ways,
and actions in one sector may either help or harm oth

ers. Disconnected approaches are more likely to make

matters worse. A "nexus" approach is, therefore, need

ed to address the current and future interconnected
"water-energy-food security needs" in an integrated

way. A modern African bioenergy sector could satisfy
the energy needs for the agriculture sector by provid

ing sustainable fuels for machinery, irrigation pump,
post-harvest handling, processing and preservation of

the products; therefore helping to break the vicious cy

cle of rural poverty.

Secondly, in most African countries, the management of
forest resources is often centralized, thereby limiting the

local inhabitants' rights of access to their natural resourc
esand arguably,their sourceof livelihood. The success of

natural forest management schemes is, therefore, close
ly linked to income generation in rural areasincluding tax

collection. Therefore, rural forest management should
be inclusive and participatory, as well as contributing to

the local economy and livelihoods.

This Framework proposes that decentralization and

devolution of power to local inhabitants is a proper in

strument to promote access to energy through the mul
tifunctional platforms and rural electrification schemes.
For instance, the development of biofuels and bioelec
tricity projects that support the involvement of local

communities for the production of the feedstock and

the consumption of the energy generated are known to
empower rural inhabitants, especially women, in many

African countries .

3.4 Non-strategic natural resource
management

About 80 per cent of residential energy consumption in
Africa comes from traditional biomass, often extracted
unsustainably from forests. This is leading to deforesta
tion, particularly on edges of settlements. Sustainable

management of natural resources under fast-growing

bioenergy production isa pressingtask.Moreover, plant

ing highly productive biofuel feedstock, such aspalm oil,

comes often with clearing tropical forests, opening the

scope for large-scale.massive deforestation.

Strategic choices about matching feedstock and land
available need to be made by gradually developing

feedstock that enriches soils and does not consume too

much water. Alternatively, a transition to second-gener

ation feedstock, such as lignocellulosic and algae-based



biofuels, should be encouraged and promoted. A sus
tainable bioenergy policy ensures the protection of the
environment including Africa's fast-dwindling forest
resources, as well as and the maintenance of ecosys
tem integrity and diversity. Mapping and zoning are

key tools to designate land areas suitable and available
(UNEP 2012).

3.5 Lack ofbioenergy markets and
trade

Mark ts and trade for traditional bioenergy (mainly

firew d and charcoal) and modern biomass (ethanol,

for in tance) are fundamentally different with respect
to th e players involved in the supply chain, energy ser
vices nd the investment required. Modern biomass is
still a emerging market and relatively small in Africa
camp red to the oil and gas markets.

According to the World Bank estimates, the charcoal in
dustry in SSA was worth more than US$8 billion in 2007,

with more than seven million people dependent on the

sector for their livelihoods. In line with the consumption
predictions of the lEA, the economic value of the char

coal i dustry in SSA may exceed US$12 billion by 2030,
employing almost 12 million people (World Bank 2011).

Despi e the size of the market and the jobs at stake,
this is an informal market, often controlled by a limit
ed nu ber of players in urban areas (oligopole type),

chara erized by corruption and, as a result, revenues
collected by governments are far below the turnover
gener ted by this business. Furthermore, benefits for

charceat makers who are based in villages are marginal
compared with other major urban players.

Modernization of the fiscal and governance framework
is, th er fore, necessaryto increase the efficiency of the
whole biomass chain to ensure its sustainability and a
fair re istribution of the income generated in favour of
local producers. Sucha reform should:

• F rmalize the charcoal trade.

• Link fiscal policies to sustainable harvests and
sustainable charcoal.

• E hance and modernize law enforcement.

• Invest in infrastructure (trading sites) .

• Promote the use of information technology.

• Pilot sustainable charcoal certification and

• Foster analytical work and knowledge exchange.

3. Key Bioenergy Issues and Policy Considerations

3.6 Limited R&D, standards
and regulations

Current cooking technologies used in many African ru
ral areas are substandard with low efficiencies, d

l
spit e

I
the growing R&D efforts to improve conversion of. fuel-
wood into charcoal as well as cook stoves. In alm~st all
SSA countries, improved end-use appliances/tec~nolo
gies (e.g. the Casamance kiln, the Kenya Cerami Jiko,

etc.) are available, often cost effectively and can be
rapidly disseminated with appropriated strategies such

as promotion, manufacturing according to specified

standards, training, etc.)

However, modern bioenergy technologies are new in
Africa, with the exception of bagasse recycling for pow
er production by the sugarcane industry. For most Afri

can countries, there are no standards and regul tions
for bioenergy technologies, especially for traditional
and modern bioenergy. Despite the importance of tra

ditional bioenergy, forest management (supply dimen
sion) and energy efficiencies interventions along the

whole biomass value chain (improved kilns and stoves)
are neither standardized nor regulated.

This Framework recommends that regional strategies,
with support of RECs (for example ECOWAS, EAC, SADC

and CEMAC) and development partners (UN devel
opment agencies and other multilateral partners) are
necessary to improve the overall performance of the
trad itional bioenergy sector. Interventions may include

(at the demand level) regional labelling and certi fica
tion for improved technologies, regional training, and
accreditation of regional research facilities for testing
the equipment.

Governments and RECs should play an important role,
not only in promoting bioenergy expansion but also set
ting up regulatory frameworks at regional levels. This
is necessary to avoid potential impacts on, for exam
ple, land-use change, biodiversity and GHG emis ions,
water, soil fertility, etc. The bioenergy markets in Brazil
(alcohol plans), USA and EU (indirect subsidies) receive
active support through their governments and other
supportive mechanisms.

Africa needs a facilitative regulatory framework to

ensure the sustainability of modern bioenergy, which

should include comprehensive legislation such as:

• Product labelling and control.

• Certification schemes and

• Fiscal policy and taxation.

9
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3.7 High initial capital investment in
bioenergy projects

Project financing and investment depend on the cost
effectiveness of the various bioenergy products. The

deployment of renewable energy technologies such as
large esp, concentrated PVs and biodigesters requires
huge investment . Financial requirements for some bi

oenergy interventions (e.g. energy efficiency in the bi

omass sector), however, do not require large amounts

of capital, and can be financed from national resources.

Governments and the international community should ac
tively intervene to build markets for existing commercial
and potential technologies.The issueof project scale is to
be taken into consideration sinceprojects in the tradition
al biomasssector are typically smaller and the transaction
costs are disproportionately higher. For the traditional bi
oenergy sector, excluding large forest management pro

grammes, micro financing is, therefore, the best option

to minimize transaction costs. For other interventions in
the larger bioenergy sector (such as LFG or large biogas

plants), PPPs and an incentivizing regulatory framework
are prerequisites to ensure market development.

3.8 Mainstreaming gender in
bioenergy development

Of the 1.2 billion people living on one dollar a day, 70
per cent are women (Muchiri 2008), and the collec

tion and use of biomass is mostly the responsibility of

women and girl children. The use of low quality energy
options and inefficient conversion devices pose health
risks to women in particular. Policies for energy invest
ments should target increasing access to energy for in
creased productivity and reducing drudgery for wom

en, as a lack of investment in low-cost energy supply
systems compels women to continue using firewood
for cooking and lighting, with the associated health and
safety problems.

Bioenergy development policies should be consistent

with (and, possibly, contribute to) the promotion of

gender equality and empowerment of women. Meas

ures should be taken to ensure that women and female

headed households have the same opportunity as men

and male-headed households to engage in, and benefit

from, the sustainable production of bioenergy. Ensuring

equal opportunities for men and women would entail

reducing pre-existing gender-based socioeconomic ine

qualities, particularly in terms of access to and control

of land, credit and productive inputs, as well asensuring

10

decent and equal employment opportunities and condi
tions for male and female plantation workers.

3.9 Poor general bioenergy
governance in Africa

Bioenergy governance entails, in this context, institu

tions, policies, customs, relational networks, laws and

regulations, property rights, stakeholders' participation

in policy development, access to knowledge, finance,

information and education that fosters sustainable
development of bioenergy. Indeed, bioenergy devel
opment is a multi-sectoral and multi -level undertaking
that requires active engagement of the government,
the private sector, civil society, and institutions of high
er learning, as defined below:

• Governments, both at the national and local levels,

must playa leadership role in initiating and formu

lating policy and legislation, and the promotion of

production, investment and trade. The key func

tions of government are:

o Developing a sustainable bioenergy policy as an
integral part of the national development strate
gy with adequate legalprovisions for the produc
tion, distr ibution, use and trade in bioenergy.

o Assessment of the sustainable bioenergy po

tential.
o Riskprevention and management through pro

motion of good environmental and socio-eco

nomic practices in bioenergy feedstock pro

duction, and thorough screening of investment
proposals.

o Improvement of the governance of tenure of
land, forestry and water so as to make sure

that the establishment of large-scale bioener
gy operations does not marginalize the poor.

o Setting, for example, environmental standards,
creating an attractive investment climate, and

providing supportive monetary, fiscaland pricing
policies. It must be ensured that environmental

and social objectives are fully met during the bi

oenergy programme's implementation.

o Building necessary capacity for investment

planning, negotiation, choice of feedstock and

technology, and concluding economically, so

cially and environmentally acceptable deals.

Governments have also the responsibility to
create forums and mobilize various govern

ment departments, the private sector, civil

society, and the academic community to rally

behind the bioenergy agenda.



4. Process of Sustainable Bioenergy Policy Development

o Involvement of all government departments,
although the key ones are the ministries of
energy, agriculture, natural resources/envi
ronment, finance, planning, investment, lands,
trade and industry. These institutions' involve
ment in the promotion, production and trade

of bioenergy needs to be well coordinated and
guided with the view to strengthening comple

mentarities and avoiding institutional rivalries .

o Engaging the rural population in the formu

lation and implementation processes both as
producer and ultimate beneficiary.

c Targeting and addressing the three levels of

bioenergy operations: local, medium and large

scale.
Impact monitoring, evaluation and response.

• T e private sector is ultimately the engine of bi

o nergy development. In some countries, the prl-

vate sector, both large scale and SMEs have moved
quickly in developing bioenergy. SMEs have a spe
cial role in the development of sustainable bioen
ergy given their less capital- intensive technologies
employed and greater capacity to embrace local

communities. Indeed, industries such as Isugar,
cement and bricks can start generating the ir own

energy and substitute expensive diesel/natural gas

without waiting for government intervention"

• Cil/il Society Organizations play two key roles :

serving first as a watchdog for government and
business actions and, second, an advocacy role,

that is promoting bioenergy at the national and
community levels. The active involvement of civil

society leaders and members in the promotion and
capacity building of bioenergy is certainly crucial to

promote sustainable development of bioene rgy.

Bioenergy production, trade and use transcend nation

al borders. Biomass policies become ineffective when
they are not broadly supported at regional levels. The

modernization and rationalization of the biomass en

ergy ector cannot be successfully implemented in
a sin e country. The lack of similar measures in sur
roun d ng countries tends to annihilate any efforts tak
en in given country. The international market will play

count ies against each other and use weaknesses (be
cause f lack of harmonized framework and regulation)
to se k short-term gains. Therefore, policy coherence
and I ng-term effects are best realized under region

al contexts. The RECs can play the role of harmonizing
approaches leading to a viable modern energy sector.
The process of sustainable bioenergy policy develop
ment begins with a deep understanding of the bioenergy

sub-sector (Section 2). Next is to identi fy key issue that

require the attention of policymakers (Section 3). This

requires isolating the problems and causes. Not until the

problems are properly understood in their contexts and

potential supporters/key stakeholders identified that
preferred solutions and action plans should be devised.
The processof developing a sustainable bioenergy policy
may take the following format, as illustrated in Box 6.

4.1 Developing a vision for bioenergy
development in Africa

Africa needs modern bioenergy to meet the increasing
energy needs, to fuel its economy while protecting the
environment and to improve the social wellbeing of its

Box 6: The generic process of developing effective policies

V" . ' Db" t" .. ... Implementation Monitoring &
ISlon " Jec Ives ,. - ' . , ".. Strateqies . Evaluation

..- . ,
-- --~
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population, specifically in rural areas. While this vision
seeks to develop a viable African bioenergy sector, it
needs to be translated into actions by governments and

RECs, in partnership with civil society, the private sector
and the international community.

4.2 Articulate clear objectives

ing on what information/data is needed, (c) mobilizing
support, and (d) devising short-, medium- and long

term plans for each solution . Selecting the best strate
gy and developing an action plan is a complex process

and requires participation by community organizations,
institutes of higher learning, government agencies, spe

cial interest groups, etc.

The objectives for bioenergy development should be
linked to land, water and other resources opportuni
ties and constraints; existing technical capacity; em
ployment and livelihoods; availability of infrastruc
ture; energy resource endowments; energy needs; etc.

In setting the objectives, it is important to consider

cross-sectoral linkages with agricultural policy, rural en
ergy framework, forest sector, industrial policy, overall

power sector, environment policy and water policy.

4.3 Develop implementation
strategies and action plans

Generating solutions can be done by (a) reviewing how

similar situations were addressed elsewhere, (b) decid-

4.4 Monitoring and evaluation of
policy implementation

Policy implementation can be a long process. The pro
gress should be monitored and evaluated to identify

positive and negative impacts, as well as areas that still

need improvement. When considering the process of
monitoring and evaluation, it is important to ask: what

has been done, what worked, what did not wo rk, and
why? In terms of impacts and outcomes, it is important

to assess whether there has been an increase in public
and government awareness and support towards issues
earlier identified, whether there have been any actual
polic ies implemented to address the issues, and if so,
whether implementation of the policies resulted in the

desired effects.

n.........pi

and many projects have been proved to be cost effec 

tive.

At present, biogas technologies in Africa have not been

significantly developed, but show reasonable potential.

According to Winrock International (2007), 18.5 million

SSA households have access to water and 3-4 head of

cattle. While East African countries are mainly imple-

Small-scale modern bioenergy projects implemented
by communities or small farmers should be an impor

tant component of the bioenergy strategies. Biomass
production in fences and hedges, or alongside roads

or in intercropping systems, can avoid the negative im
pacts on food availability - in such instances, the bio

energy derived can improve use of food by providing

households with energy for cooking (ECA 20lla).
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The achievement of bioenergy policy objectives de
pends on the quality of strategies and actions identi

fied and implemented (Section 4). A two-pronged ap
proach is recommended to implement this Framework
in order to promote modern bioenergy development.
For the trad itional bioenergy, especially the biomass
sector, the action plans should include the supply side

(forest management, waste recycling), demand side

(energy efficient technologies) and end-use (improved

stoves). Identification of key barriers (social, environ

mental, economic and financial) is a prerequisite for

successful implementation of strategies. The imple

mentation of these interventions should be accompa

nied by regulation and fiscal policy such as differential

taxation to promote the sustainable use of biomass.

For the modern bioenergy, waste recycling (bagasse

and other agro-waste, for example) is an area to be
prioritized. The technologies available in the market



menting biogas programmes, West African countries
(such as Burkina Faso and Mali), and South Africa, have

the potential to undertake these programmes. This im
plies multi support ranging from training, financial in

centives to market development.

For large-scale bioenergy projects and given the impor

tance of the upfront investments, strategies to attract

internal and external financial resources are crucial.

This will also contribute to technology transfer and

strengthening African expertise. However, potential

trade-offs between food and energy, biodiversity and

livelihood of small farmers should be part of a thorough

envir mental and impact analysis. licensing processes

shoul be designed to ensure that projects fit within

the wider vision and objectives.

The fo.lowing steps (Box 7) to devise action plans are

proposed, and are briefly discussed below:

5.1 Assessment of resource base or
feedstock options

The assessment of bioenergy resource base and feed

stock options entails identifying:

• Natural resource management structure

• Planted forests

• Forest residues

• Ag-o-energy crops

• Ag 'icultural residues

• Other biodegradable wastes and

5. Bioenergy Policy Implementation Action Areas

• Municipal solid and liquid wastes, etc.

5.2 Stakeholder mobilization
and involvement

Mitigating the risks associated with bioenergy develop

ment (Section 2) requires robust policies and processes

that are designed using a multi-stakeholder approach.

It is critical that stakeholder processes are carried out

the right way. International experience exists to draw

lessons from; especially regarding processes that are

engaging, empowering and equitable. The bioener

gy sector can learn from these experiences and draw

best practices that directly apply to the sector. The key

stakeholders may include central government authori

ties, representatives of regions/local government. agri

cultural extension services/organizations, energy -relat

ed parastatals (energy utilities and regulatory bodies),

NGOsfor environment and development, labour, trade

and farmers' organizations, CBOs, private sector (pro

ducers, distributors of biomass, providers of bioener

gy facilities, producers of bioenergy technologies, re

search agencies, providers of advisory services and pri
vate utilities), financial institutions (banks and finance

institutions and small-scale finance providers), as well

as bilateral and multi lateral organizations .

5.3 Set regional or national targets
with timeframes

It is important to set targets for bioenergy develo pment

that are based on needs, possibilities and available im-

Box 7: Steps to follow when devising an action plan

I
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plementation capacities and incentives. The targets
may be spread into short-, medium- and long-terms ac
cording to individual regional/national situations.

Targets should be built bottom up, based on science
and assessment of the sustainably feasible bioenergy
potential. It should be flanked by sustainability crite
ria. As an example, Brazil has undertaken mapping and
zoning, and passed additional legal constraints to ban
sugarcaneexpansion in the Amazon.

5.4 Identify appropriate technologies

The conversion of bioenergy resources to usable energy
requires technologies. Achievement of a bioenergy de
velopment policy, therefore, requires acareful selection
of appropriate technologies and capacities (both tech
nical and human). Someof the technologies include im
proved woodstoves, gasification (biomass combustion
for heat and power), bio-digesters, etc.

5.5 Assess bioenergy conversion
platforms or methods

The choice of appropriate technology depends on the
conversion platforms to be adopted. Some of the bi
omass conversion platforms include combustion, fer
mentation, pressing or crushing, refining, pyrolysis,
bio-refinery set up options, etc.

5.6 Identify institutional and
technical capacities

Africa has strong regional organizations that are fully
committed to promote a modern bioenergy sector as
part of the overall energy policy development. How
ever, the RECs and different countries are in different
stages of policy development and action programmes
to promote modern bioenergy. Therefore, it is crucial
that experiences gained by pioneer countries should
serve asa blueprint by other countries and regions.

Activities that seekto collect,document and promote best
practices are recommendable. ThisFrameworkencourag
es and promotes regional exchanges, so that the lessons
learned from one part of the continent servedirectly oth

er regions. ECA hasdevelopeda Knowledge Management
Platform (KMP) - an Internet-basedportal- to document
and share best practices. This could be used to dissemi
nate bioenergybest practices across Africa.
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5.7 Capacitydevelopment and
enhancement

For bioenergy markets to develop and deepen, capacity
building is required in areas of project or programme
design, development, implementation and operation.
This entails a long-term commitment, with activities
focusing on individuals, institutions and systems, and
aimed at public, private and NGOs. The United Na
tions Foundation (2008) provides the following recom
mendations:
• Strengthen local enterprises to source, integrate,

install, operate, maintain, and service bioenergy
systems; and provide business training and incuba

tion.
• Train policymakers on policies and programmes

for accelerating adoption of bioenergy by small
landholders.

• Train the finance and banking sectors (especial
ly senior management/loan officers) on the risks/
rewards of financing bioenergy projects, through
pilot projects and programmes that minimize initial
investment risks.

• Provide training and technical assistance on stand
ards for bioenergy development, drawing on
international examples in this area (namely EU,
GBEP and the Roundtable on Sustainable Biofuels,
among others).

• Provide training to governments and the private
sector on the CDM, and official and voluntary car
bon markets.

5.8 Sensitization and
awareness raising

In most African countries, the potential for modern bi
oenergy is less known. Resources, such as agricultural
and agro-processing residues and urban wastes, are
not recognized as sources of energy, but are burned in
open fields asa way to avoid disposal costs.The little bi
oenergy that is mobilized or available at household lev
el iswasted through inefficient appliances such astradi
tional kilns. So, raising the awareness of the producers,

users, investors and policymakers through regional or

national consultation processes, workshops and dis
cussions, dissemination of relevant publications, media

campaigns, etc. is critical. There is already a great deal
of experience in promoting improved stoves technolo
gies, and this could be useful in shaping the future of
the entire modern bioenergy sector including the pro
motion of biogas, cogeneration, etc.



5.9 I formation and
knowledge sharing

Linked to Sections 5.7 and 5.8 above, setting up a credi
ble, updated and comprehensive database for tradition

at and modern bioenergy is crucial in designing policies.

The database should include information on resources,

supply and demand patterns, as well as information on

available technologies and market expertise. Key orien

tations include:

• 5 rengthen local data availability.

• G ther case studies that highlight best practices

and examples of successes and failures.

• E blish/implement Regional Bioenergy Centres
information on policies, markets, technolo

g' s, costs, business models, applications, financial

s urces, standards and certification, etc. The cen

tr sshould study traditional biofuels, new crops (in

eI iding trees), and establish priorities for expanding

s stainable use, whe re and when appropriate.

• Encourage the use of bioenergy and biomass as

sessment tools such as FAO's Bioenergy and Food

5 curity (BEFS) tools and guidance, Woodfuel Inte
gr ted Supply/Demand Overview Mapping (WIS

DOM) and GBEP sustainability indicators.

• Facilitate South-South collaboration and coopera-

ti on sustainable bioenergy development.

5.10 R&D and standards

The ac elerati on of R&D is critical in reducing costs, irn

provin performance and enhancing competitiveness.

Theref re, support is required for all aspects of bioen

ergy t chnology research, development, demonstra

tion, d ployment, marketing, financing, operation and

maint ance. Key orientations include:

• C uct joint research efforts between local re
se rch institutions and industry, aimed at renewa

bl energy applications and collaborative efforts to
ca y out renewable energy resource assessments.

• Co bine efforts with industrialized countries to pro
m e knowledge transfer and the development of

ap ropriate bioenergy technologies for various re

gi s.

• Conduct research on current/potential bfoenergy

su Iy and value chains, including forests, in sev

era count ries.

Several countries have enacted blending mandates in

the are of transport, to provide an incentive for bio

fuel de lopment, as a contribution to climate change

mitigation. To ensure that the carbon balance of such

5. Bioenergy Policy Implementation Action Are as

biofuels is indeed better than that of fossil fuels, sus
tainability standards have been developed. Voluntary

certification is one way of providing the assurance of

the carbon footprint .

5.11 Implementation capacities
and incentives

In the last decade, there has been an increased aware

ness of the role that modern energy plays in poverty re

duction and economic development in Africa, and asso

ciated attention for the potential contribution of bioen

ergy and other types of renewable energy. In line with

MDG goals, ambitious energy access targets were set in

West Africa and estimates were made of the amount of

US$5.2 billion per year of investment needed (ECOW

AS-UEMOA2005). Thus far, actual investment has been

much lower. Only a small fraction of the needed funds

and manpower were secured.

Overall in the continent, the development and imple

mentation of bioenergy-related policies is moving very

slowly. Very few countries (Mozambique, Malawi and

South Africa, among others, are exceptions) have a ded

icated policy and regulatory framework for the develop

ment of bioenergy and biofuels in place. Even in those

countries, the emphasis has primarily been on liquid

biofuels for transport use (Sibanda 2009). The policies

commonly do not deal with the use of biomass to ex

pand access to modern energy services. Many national

policies and energy-sector programmes tend to consid

er woodfuel a "backward" and ecologically risky ener

gy source, and seek to discourage its use. The national

energy policy of Uganda is a case in point (Sepp 2008) .

Government support, in the form of policy, regulations,

and/or incentives, has been instrumental in driving bi
oenergy markets worldwide. The UNF (2008) identified

the following key policies and incentives that could un

lock the potentials:

• Identification and development of pragmatic policy
instruments that promote rural development, gen

der equity and sustainable agriculture.

• The establishment of national/regional targets and

timetables for bioenergy development, to include

issues of small farmers.

• Development and implementation of regulato

ry frameworks at the national level to accelerate

bioenergy development.

• Link bioenergy to agricultural and industrial prior

ities.

• Establishment of a lead organization in each nation-
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al government to coordinate bioenergy activities
across the interested ministries (e.g. agriculture,
energy, rural development, finance, commerce/
trade and environment).

• Establish guiding principles for land-use develop
ment.

• Foster a regional market for sustainable bioenergy,
to include cross-border trade.

• Engage the private sector in policy/regulatory
development, including producer organizations,
SMEs, cooperatives, etc.

• Monitor and evaluatethe impact and performance of
bioenergy activities at the national and regional lev
els.

5.12 Finance and market
development

Finance and investment are essential to the growth and
development of bioenergy across the globe. As the in

dustry expands and develops, the scope and breadth

of financing sources and instruments, both locally and

internationally, must be increased. More creative lev
eraging of public and private sector resources will be

needed to meet the financing requirements of the bio
energy industry, including from a variety of public and
private sector sources. Activities should include:

• Engaging local financial institutions and micro-cred
it agencies on bioenergy; conduct banker training
workshops to increase awareness of bioenergy

risks/rewards by investment officers and managers.

• Establishing risk mitigation facilities to spur local
financing for bioenergy projects, particularly at the
small-scale level.

• Fostering development of "bankable" project
portfolios in bioenergy by offering assistance to
entrepreneurs in areas such as R&D, seed capital
funding, pre-feasibility and feasibility studies, reim
bursable grants, etc.

• Exploring opportunities for carbon finance at the
nationalfregionallevels.

• Engaging the private sector in project identification
and development, and understand its issuesor re

quirements with respect to financing projects in

developing countries.

5.13 Harmonization with other
sectoral policies and global
processes

Bioenergy policies cannot have desired impacts if they
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are designed and implemented in isolation of other
linked policy measures and actions. It is important,

therefore, to:

• Embed bioenergy within the poverty reduction
strategy polic ies and successive planning derived

from the MDGs.
• Integrate bioenergy into national development

strategies in energy, and rural electrification,
sustainable use and poverty alleviation.

• Integrate bioenergy development into natural re
source management strategies.

• Integrate policies and regulations (standards) on
a regional level so as to reduce cost and prevent

good measures in one country becoming perverted

by the lack of similar policies in surrounding coun
tries (subsidized biofuels will be illegally traded
across the borders).

• Develop cooperation with industrialized countries
to benefit from knowledge and technology transfer

and facilitate South-South collaboration.

• Adapt sustainability criteria, MRV (measurement,
reporting, and validation) process and certification

methodologies adopted elsewhere, or as proposed

internationally. As an example, FAO has helped to
set up GBEP as an organization to foster interna

tional dialogue on bioenergy and to develop sus
tainability indicators for the bioenergy sector.

5.14 Developing sustainability crite
ria

Returns on investments are usually driven by profita
bility and competitiveness. Considering the renewable
energy policy vacuum in many countries, and even "to
tal life-cycle" costs, electricity generated from renewa
ble sources (including bioenergy) is generally more ex
pensive than from conventional sources (UNEP 2011).
Hitherto, prices have come down considerably for
some renewable energy technologies, through mainly
government policies, which provide long-term planning
horizons.

The following criteria, inspired by the Netherlands'

framework for sustainable biomass, are relevant and

are proposed for adoption by African countries.

The mechanism for applying these criteria is as fol 
lows :

a) Addressing certification
The certification of bioenergy flows from certain acre

age or quantities beyond small grower scheme, as
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Box 8: Proposed bioenergy sustainable criteria

•

The production of energy must not endanger food supply and other local applications (such as for
medicines or building materials). Reporting on changes in land use in the region and in price for
food and land is of great importance here.

Production mu t no aflec prot ted or VUI bfe blodivsrsll and will. whare possi
Slrengt biodivefsjty. Often. I' ws and regulatKn; have rJy been dr<lftect . t
fienE'll agreements abo biodiversity. VlJ1nel'able ereas and areas ...nth a lor biexf
rrust be SP'lre .wbere possible resloration bIodivetsily Is desilabl •

In the production and processing, the quality of soil, surface and ground water and air must be
retained or even increased. This makes demands, for example, on the use of fertilizers and p i
cides, but it also requires the application of the 'best practices' to, for instance, prevent erosi n or
additional emission of harm substances.

• ThedO','alopm9f1 of new ocroagefor the p tlng oomassfor energy roost not lead In I
longer m 0 the release 0 la~ quantities of carbon ' 'd bOOS1 Slc:xed there ' soil
etation).

•

•

•
Ily

Envirr nrnent

Competition with food or other
local applications

Pros ty
• T"Ie production must oont Ibule towards loc<llprosperity, especially foc he smallh

focalpooolat 1 general.

Socia '/eUbeing
• The production must contribute towards the social wellbeing of the employoos and the local pop 

ulation. Large-scale projects should go together with the development of basic facilities (schools,
hospitals, energy access, etc.)

opposed to industrial scale, should be an absolute ne
cessity, since it is the only way to determine the sus

tainability of biomass flows properly. Companies will

then be able to demonstrate with certificates that they

are complying with the testing framework. It is criti

cal to ccredit schemes that are credible, i.e. that are

compr ehensivelv addressing key sustainability issues,
develooed in a multi-stakeholder and transparent man
ner, and are supported by third party auditing.

attributed to it. This primarily concerns indirect shifts
in land use, which have consequences in terms of GHG

emissions, biodiversity and competition with food. Fur

thermore, the macro level is important for prosperity,

since the economic effects of biomass production can
often be observed at the meso and macro scales. For

this, monitoring and planning of land use at regional

and national levels will be necessary.

b) Encourage small producers
This Framework and the proposed sustainability criteria
must not exclude or put excessive stress on small pro

ducers Therefore, it is essential to simplify the sustain
ability equirements where necessary, or by enabling
group ertification. The further elaboration of a generic
approa h for small producers can take place on the basis
of prac 'cal experiences. Also, the experiences used can
be adapted from experiences gained in certified (food)
marke I such asthe market for organic farming, In addi
tion, it 5 important to monitor and report, at the macro
level, the biomass shareobtained from small producers.

c) Monitoring and planning ofland use at re
giona and national levels
Industr al-scale producers are directly responsible for

the immediate effects of plantation or the industry

facility in their immediate surroundings. In addition,

effects occur at macro level - outside the immediate
sphere of the production of raw materials that can be

The following are examples from some countries and
regions, which can be considered either by the RECs or

countries:

• Advisory National Commission for the Promotion
of Biofuels Sustainable Production and Use (e.g., in
Colombia and Argentina) .

• For the EU under the Renewable Energy Directive
(RED), criteria is set for biofuels before eligibil ity to
contribute to the binding national targets that each
member State must attain by 2020 (EC 2009). In or
der to be eligible, biofuels must provide 35 per cent
GHG emissions saving compared to fossil fuels .

• In the US, the Environmental Protection Agency

(EPA) is responsible for the Renewable Fuel Stand

ard II programme, which sets the annual volume

requirements for renewable fuels. These regulatory

requirements apply to domestic and foreign produc

ers and importers of renewable fuel used in the US.

Advancedbiofuels and cellulosic biofuels must meet

minimum GHG reduction standardsof 50%and 60%

respectively, based on a life-cycle assessment in
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comparison with the petroleum fuels they displace.
• In Switzerland, the Federal Act on Mineral Oil man

dates a 40% GHG reduction of biofuels in order to
qualify for tax benefits. In addition, feedstock must
not be grown on land that was recently deforest
ed or that is important for maintaining biodiversi
ty. Biofuel producers must also comply with social
standards in the countries in which feedstock pro
duction and biofuel conversion take place.

5.15 Mobilizing investment
resources

The overall criteria for mobilization of investment re
sources depend on the bankability of proposed projects
and programmes. The following recommendations are
provided by the UNDP (2010) on mobilizing investments:
a) Address the concerns of investors regarding bio

energy (fixlng the business climate). The mature
market segments need FIT and tax exemptions.
Governments are recommended to stimulate bio
energy-based PPPs.

b) Facilitate investments by providing a long-term sta
ble market. Niche markets need investment subsi
dies and/or soft loans.

c) Develop appropriate and specific financial incen
tives for the prioritized bioenergy options.

d) Work primarily with local investors, entrepreneurs

M&E mechanisms must be put in place to ensure effec
tive implementation of the policy. The monitoring and
evaluation is important to ensure that the implementa
tion of the plan is on course and, if necessary, to revise

it to fulfil its objectives and goals. M&E provides the
tools to :

• Measure progress of how the stated goals are be
ing achieved.

• Track inputs, activities and outputs.
• Determine whether the implementation of the

master plan is on course.

• Highlight problems or potential problems before
the situation becomes critical and

• Reviewstrategies and take corrective actions to en
sure that performance conforms to expected out-
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and diaspora finance as drivers to face declining
ODAfinance.

e} Targetdonor finance for improved biomasscooking
stoves, biogas for domestic use, MFP, LFG produc

tion and utilization.
f) Target private investors for industrial blogas, co

generation and liquid biofuel production.
g) Avoid mistakes by learning from countries or re

gions that are ahead on the implementation of bio
energy measures.

5.16 Assessing the outcomes
of the implementation of the
bioenergy policy

Assessing the outcomes of the implementation of the
bioenergy policy should be done at micro and macro
level. At the macro level, the monitoring of the follow
ing data is of great importance:
• Increased access to energy and impacts on the

poor.

• land prices.
• Food prices.
• Property relations.
• The availability of food.
• Relocation of food production and cattle breeding.

• Deforestation and
• Change in the type of vegetation.

puts in the light of new experiences.
• Definition of poverty should be extended beyond

income poverty to include 'energy poverty' to en

able energy planners to set clear benchmarks for
measuring energy poverty and for tracking energy

transition

In order to adequately monitor and evaluate the
achievement of targets, a number of performance
variables or parameters have to be defined for each
energy type. Each performance variable can easily be
compared with target values set under the short-, me
dium- or long-term scenarios. In this way, the progress



of irn fementati on of the National Energy Master Plan
can easily be monitored and evaluated.

6.1 Development ofmonitoring
systems

For proper management of bioenergy policies and pro

grammes, there is a need for a clear monitoring sys
tem based on a consistent, balanced and long-term

approach instead of single one-time measures. The

system should precisely define target groups, key data,

data collection methods and sources, incentives for

data sources to deliver data, data management/inter
pretation, cost and benefits.

Monit ring is very demanding due to the complexity of
the bi energy sector and insufficient data in many coun

tries. Setting up a national monitoring system should be
done in ccordance with the minimum requirements of

a possible African or region-wide monitoring. Broad ac

ceptance is a key prerequisite to ensure the integration

of the sustainability principle in developing policies and

support programmes.

6.2 Linkages to existing monitoring
mechanisms

Several African countries have successfully established an

Energy Informati on System (EIS) over the last decadewith

assista e from AFREC, EU and other development part

ners. T eElS establishes a database of energy resources
to mo r the production, importation, exportation and

consu tion at national level. It also monitors the sys-

tem a ually, summarizing all relevant information. EISs

are op tional in Senegal, Mali, Niger,Burkina Faso, Cote

d'tvoire, Guinea Bissau and most of the CEMAC countries.

The de .elopment of a monitoring system and its im
pleme rati on can be embedded within institutions in
charge f the Energy Information System of the respec

tive co tries . Countries that do not yet have an EIS are
encour ed to develop one urgently. On the interna
tional I vel, references can be made to the Global Bio

energy artnership.

6.3 Feedback loops and improving
the policy framework

A policy defines the process to reach the aimed goal.

Suchprocesscanhavetwo components (Madjera, 2008):

6. Monitoring and Evaluating Implementation

I

• The definition of intermediate steps and aims and
• The definition of the necessary actions and players

required.

Each process, including the intermediate step, re

quires a specific and tailored concept. It takes into ac-
t

count that every action in a process, as well as th pro-

cess itself, will have positive and negative side effects.
The positive effects will be supported and the negatives

should be controlled. Monitoring detects and registers

these effects. Policymaking consists identifying best

practices and mitigating negative impacts.

A good monitoring system should detect measures and
register all relevant changes and provide updated in
formation to policymakers and market stakeholders. In
addition, ministries or authorities to provide new and

review existing data, as the following recommends,
should regularly contract expert opinions/studies:

• Gather and analyse statistical data that are direct
ly fed into national energy statistics or the existing

EIS.

• Measure and analyse impacts of national bio ner
gy policies (achievement of targets, budget control
and impact assessment).

• Assess achievements of government targets.
• Analyse sustainability of land use, GHG, biodiversi

ty and other socioeconomic effects.

• Develop certification schemes to guarantee sus
tainability and traceability.

• Track system-capturing transfers of ownership and

cancellations and

• Record of legal cases (frauds, penalties, etc.).
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7.1 Implementation architecture

The implementation of this Framework will be con

sistent with other AUC mechanisms, such as PIDA. The
AUC will provide policy leadership. The NPCA will be
the main implementing body of the Framework and
will jointly involve the RECs as well as development

partners in the implementation. Through a broad
stakeholder consultation process, which will include

the AUC, the RECs. ECA, development partners and the

private sector, NPCA will develop a timeframe for the

implementation of this Framework, as well as ensuring

that it is mainstreamed, in terms of coherence, coordi
nation and implementation, in RECs' current and future

initiatives, as well those of member States. The archi

tecture for the implementation of this Framework and
the roles and responsibilities of significant stakeholders
are illustrated in Box 9 below.

plementation of the Framework. Currently, there exists

some support from these development partners and
the type and quality of such support will be evaluated

with the view of strengthening it for greater impact.

7.2 Mainstreaming the framework
totheRECs

The success of this Framework depends on ownership

and acceptance by the various RECs. In developing this

Framework, RECs (and other regional bodies), as well as

member States participated in the validation meetings
and their recommendations were incorporated in the

final version. This was the first step. In the second one,
the Framework took into consideration various efforts
by RECs, assisted by development partners. These ef
forts and initiatives are reflected in the above sections.

The AUC will mobilize major development partners
and finance, especially in areas of renewable energy in

general and bioenergy in particular, to assist in the Irn-

However, it is the third step that is very crucial in in

ternalizing the Framework to existing and new RECs'

initiatives. The mainstreaming process should take
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into consideration (a) the specific regional bioenergy
competitive advantages and (b) the actions that have
been devised to harness bioenergy resources. The
mainstreaming should ensure that current (and even
planned) efforts are consistent with the messages of
this Africa Bioenergy Framework. Mainstreaming this
Framework will also involve enhancing or building ca
pacity at the RECs and member States to design, plan,
execute and monitor bioenergy programmes, as well as
sharing of best practices elsewhere in the specific re
gion and internati onally.

In co ultation with the RECs and other stakeholders
menti ned in Section 7.1 above, the NPCA - which is
the Irn lementing arm of the AUC - will develop pro
gram es to mainstream this Framework within two
years f its adoption.

8. Concfusion and Recommendations

7.3 Linkages to existing initiatives

This Framework recognizesthe many efforts at country
level as well in the regions to promote bioenergy. The
intention of this Framework is not to discourage these
efforts (see Section 1), but to provide further imhetus

I
and a wider continental platform for their implemen-
tation and lessons learned. The regional initiativ~ will
be audited with the view of giving them support as well
as direction and avoiding duplications and unnecessary
wastage of financial and human resources. The role
of development partners will ensure that the efforts
they are championing with RECs and member States
speak to, and are guided by, the Africa Bioenergy Policy
Framework and Guidelines.

8.1 What is the way forward?
Africa is home to substantial bioenergy resources and
potentials, but these are mostly untapped (agricultur
al and gri-processing and household waste) or poorly
used (l effi cient energy conversion process and poor
cookin devices). The slash and burn farming practice
to c1ea agricultural lands continues to plague the con
tinent, while the introduction of fast-growing species
such a. the eucalyptus depleted water resources and
reduce biodiversity. Large-scale land acquisition by
multin tional and foreign countries can entail the risk
of threatening the existence of millions of African small
farme , while the uncontrolled use of food crops for
biofuel production and the competition for land use
put pressure on the prices of food and its availability.

There is an opportunity to make the bioenergy sector
and food security mutually supportive. In order for this

to happen, the vision and strategy should be developed
and translated into workable policy and regulation . No

single African country can make it alone, as bioenergy
transcends politicalborders, with watersheds and land
scapes, as well as trade crossing national boundaries.
The effectiveness of the policy implemented in one
country relies fully on the existence of similar consist-

ent policies and measures in the surrounding countries.
The AU, NEPAD and the UN agencies should inspire
RECs to bring their respective member States to formu
late and adopt appropriate policies and regulation to
promote a modern, sustainable bioenergy sector.

8.2 Recommendations for sustaina
ble policy framework and guidelines

Using models and experiences derived from existing
monitoring systems (viz. from EU and Brazil), the fol
lowing are recommended:

a) Assessment of national bioenergy resourc
es
• Assessmentof bioenergy resourcesand usesshould

be performed or updated on a periodic basis (such
as annual or biennium inventories). The inventory
should be a part of the coordinated action plan for
green electricity, green heat and combined heat
power (CHP) biogas programmes, improved stoves,

etc.

• The inventory should indicate the quantities of bi
oenergy available and waste streams that can be
valorized.

• The difference between theoretical and actual
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availability of feedstock should be considered and
benchmarked.

• All potential types of regional bioenergy resourc
es should be considered, including wood/forestry
products, agricultural products/energy crops, bio
genic waste products and by-products (e.g. from
industrial productions, or municipalities).

• The national approach should cover the develop
ment of existing, and mobilization of new resourc
es and the imports from other countries or regions.

• Adapted mapping methodology should be consid
ered, spellingout different parametersand indicating
a process that uses GIS data and "ground-truthing".

b) Integrated national and regional approach
• Data usedfor assessing national bioenergy resourc

es and defining strategies must be harmonized be
tween different policy fields, taking into account
energy and natural resource endowments, energy
needs, competing end uses and different internal
and external policy drivers.

• Each country or region may face different condi
tions (such as natural resource endowments, cli
mate and weather, socio-cultural issues pertaining
to bioenergy harnessing and use, etc.), which will
influence the result of the assessment.

• Local use of bioenergy resources should be made
a priority and business models that support both
local and export markets should be prioritized.

c) Formulation of national bioenergy strate
gies and bioenergy action plans
• Ambitious but realistic targets, grounded on sci

ence and sustainability assessment and unam
biguous political commitment to private sector
participation, are essential elements of effective
strategies. In absenceof quantifiable targets for bi
oenergy - and left to pursue their own policy paths
- countries run the risk of entering into endless
cyclesof consultations, strategies and action plans
formulation.

• Key success factors for any support scheme for bi
oenergy investments are the long-term security/
reliability of conditions.

• Bioenergy differs from other renewable energy
sources, as its processes depend on continuous

supply of feedstock. As with other renewables, re
source assessments are a critical element for inves
tor decisions. Just like wind and solar maps have
helped in the uptake of the respective energy path
ways, bioenergy-related mapping and zoning are
critical.
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• Effective strategies depend on the involvement of
relevant stakeholders (also at regional/local lev
els) in the policy-definition process and on-going
amendment, e.g. by means of communication plat
forms.

• Bioenergy policies must also be carried out at local
levels, so that an effective regionalization of policy
processes takes place.

• It is important to enable the development of pro
fessional supply chains on local levels, because
they are the "transmission belt" for any successful
policy measures.

d) Implementation ofnational bioenergy
policies
• Close involvement of and communication with key

stakeholders are important for effective bioenergy
promotion, where usually a wide network of play
ers is involved in the value chain.

• Long and costly administrative procedures for li
censing, bureaucratic subsidy schemes and difficult
grid access procedures are major market barriers,
especially for small-scale installations.

• Policies are successful when they develop simulta
neously support schemesfor production and use of
biomass.

• The impacts of national biomass action plan pro
cesses depend on the effective involvement of all
major stakeholders.

• Policies should avoid subsidizing environmental
ly-inefficient technologies.

• Liberal, market-driven policy frameworks tend
to support some low cost "technology winners"
only, while other technologies are not competitive
enough to succeed.



1. Biomass
BioOmass is living matter derived from plants and animals.
Biomass contains stored energy from the sun. Plants ab
sorb the sun's energy in a process called photosynthesis.
The chemical energy in plants gets passed on to animals
and people that eat them . Biomass is a renewable energy
source ecause trees and crops can be always cultivated
and wa te will alwaysexist. Someexamples of biomass fu
els are ood, crops, manure and somegarbage.

9. Glossary

l

of energy like methane gas or transportation fuel$ like

ethanol and biodiesel. Methane gasis the main ing~edi
ent of natural gas.Smelly stuff, like rotting garbage and
agricultural and human waste, release methane gas 

also called "landfill gas" or "biogas." Crops like corn and
sugarcane can be fermented to produce the transpor
tation fuel, ethanol. Biodiesel, another transportation

fuel, can be produced from leftover food products like

vegetable oils and animal fats.

2. Agr icultural and forestry wastes and resi
dues
Biomass wastes or residues refer to the remaining bio

mass after harvesting and/or after processing. Biomass
wastes and residues include forestry and agricultural

residues (e.g. bagasse, cereal husks, straw); urban or

ganic wastes; and animal wastes.

3. Energy crops
Dedicated energy crops refer to plantations of trees,

grasses and/or other energy crops. Bioenergy plan
tations re optimized for energy production, through

which t harvested biomass is used directly, or serves
as feed tack for further production of more specialized

fuels. T e principal challenges centre on lowering bio

mass p duetion costs and reducing risks for biomass

grower (e.g. stable prices) and energy producers (e.g.
guarant ed biomass supply).

4. Solid municipal waste
Other sources of biomass are municipal solid waste
(MSW), andfill gas,and biogas commonly called house
hold ga age. Trash that comes from plant or animal
produ cts is biomass. Food scraps, lawn clippings, and
leaves are all examples of biomass trash. MSW can be
a source of energy by either burning it in waste-to-en

ergy plants, or by capturing biogas. In waste-to-energy

plants, trash is burned to produce steam that can be

used either to heat buildings or to generate electricity.

In landfi Is, biomass rots and releases methane gas, also

called biogas or landfill gas.

Energy

maine

crops.

nomics

ources from biomass are often divided into two

egories: biomasswastes (or residues)and energy

e two categories differ significantly in the eco

f their utilisation aswell as in biophysical terms.

6. Liquid biofuels
Liquid biofuels are fuels like ethanol and biodiesel that

are made from biomass materials. These fuels are usu

ally blended with petroleum fuels, but they can also be
used on their own. Ethanol and biodiesel can be clean
er burning fuel with fewer air pollutants.

Woodfuels include all types of biofuels derived directly
and indirectly from trees and shrubs grown on f rest

and non-forest lands. Woodfuels include biomass de

rived from silvicultural activities (thinning, pruning etc.)

and harvesting and logging (tops, roots, branches, etc.),

as well as indust rial by-products derived from primary
and secondary forest industries (sawmills etc.) used as

fuel. Woodfuels may also be purposely grown for ener
gy generation (forest energy plantations).

Agrofuels are fuels obtained as a product of agriculture

biomassand by-products at farming level,and/or industri
al processing of raw material (agro-industries). The term

covers, on the one hand, biomass materials derived di
rectly from cropsgrown for their use as bioenergy source

(sugar/starch crops, oil crops,etc.),andon the other h nd,
agricultural, agro-industrial and animal by-products.

Municipal by-products refer to biomass by-products
produced by the urban population and comprise two
types: solid municipal by-products and gas/liquid mu
nicipal by-products produced in cities and villages. Solid
municipal biofuels comprise by-products produced by

the residential, commercial, industrial, public and ter

tiary sectors that are collected by local authorities for

disposal in a central location. Gas/liquid municipal bi

ofuels comprise biogas, landfill gas and sewage sludge

gas, derived from anaerobic fermentation.

5. Biomass conversion
Burning biomass is not the only way to release its en

ergy. Biomass can be converted to other usable forms

Please refer to the UN Energy Bioenergy Decision Sup

port Tool for further reference and definitions. w w.
bioenergydecisiontool.org
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