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Until the mid-2000s, biofuel feedstock production 
was little developed in sub-Saharan Africa (SSA)1. 
Although Malawi and Zimbabwe produced ethanol 
that was blended with petroleum, this was largely 
from molasses, a byproduct of the already established 
sugar industry, and the blended fuel was only used in 
relatively small domestic markets (von Maltitz and 
Brent 2009, Chamdimba 2009). Then from 2004 to 
2008, interest in biofuels underwent a huge revival, 
largely attributed to the movement toward mandatory 
fuel blends in Europe and other developed nations 
(von Maltitz et al. 2009). SSA’s biofuel production 
potential was highlighted in several studies, helping 
to drive interest in Africa for biofuel investment 
(Smeets et al. 2007, Batidzirai et al. 2006, Johnson and 
Matsika 2006) and prompting international investors 
to acquire large tracts of land for feedstock plantations 
in SSA (Schutter 2009, World Bank 2010, Friis and 
Reenberg 2010). Simultaneously, the environmental 
and social sustainability of biofuels came under 
extensive scientific scrutiny (e.g. The Royal Society 
2008, Gallagher 2008), and initiatives emerged to 
develop guidelines for sustainable production (e.g. 
the Roundtable on Sustainable Biofuels), as well 
as market regulations from consumer countries 
(e.g. EU) and producer countries (e.g. South Africa 
and Mozambique). 

The global recession of 2008/2009 partially dampened 
the international demand for biofuel land acquisition 
in Africa and shifted the focus toward acquisition 
for food production (World Bank 2010). As a 
consequence, many biofuel development projects 
were never put into practice (Friis and Reenberg 
2010). However, recent increases in oil prices may 
revive interest in biofuel development, and it is 
imperative that SSA countries strategically assess the 
socio-economic implications of biofuel expansion, 
and develop appropriate policies to ensure that if they 
engage in biofuel development, they do so in a way 

1	  We will limit the discussion to sub-Saharan Africa since many 
aspects of north Africa such as high oil reserves, low rainfall and 
a generally higher standard of socio-economic development make 
the north African situation uniquely different from SSA. Extensive 
biofuel production in north Africa is also unlikely. 

that optimises national welfare (Haywood et al. 2010). 
Furthermore, the volatility in oil prices also indicates 
that SSA countries need to assess the potential of 
biofuels to improve their national fuel security 
(SADC 2010).

Many studies highlight the potential pitfalls of biofuel 
expansion in Africa. For example, the potential social 
problems due to the poor land tenure security of local 
communities has received extensive coverage (Cotula 
et al. 2008 and 2009, German et al. 2010a, Schoneveld 
et al. 2010, Sulle and Nelson 2009), as have concerns 
around deforestation and biodiversity loss (von 
Maltitz et al. 2010) and the low overall development 
benefits (German et al. 2010a, Schoneveld et al. 2010). 

A number of African countries have responded by 
developing new policy frameworks to deal with this 
new, large-scale land use option, although only a 
few countries have as yet completed this process. In 
addition, the development of sustainability principles, 
criteria and indicators for biofuel development, and 
constraints to imports in the EU, have been some key 
responses to reduce unsustainable practices (Harrison 
et al. 2010a, Vis et al. 2008). Though the adoption of 
a market-based certification process is an extremely 
powerful mechanism to enhance sustainability, it is 
insufficient to ensure that biofuel development will 
be conducted in the most beneficial manner within 
producer countries (Harrison et al. 2010a). This is 
because biofuel certification is focused on a specific 
project’s implementation, thus neglecting a strategic 
national view of how biofuel development should 
be conducted in general. In addition, a national 
strategic plan for biofuel development should include 
rigorous, strategic socio-economic and environmental 
assessments to ascertain if biofuels are an appropriate 
land use option for the country, and this should 
be done in an inclusive and transparent manner 
(Haywood et al. 2010). 

Assuming that a country has decided to engage 
in biofuel development, then a key consideration 
is to ensure that optimal benefits are achieved. 

1.	 Introduction
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This working paper investigates some options to 
increase positive benefits flowing from biofuels 
expansion. However, in order to understand how to 
increase benefits, it is first important to understand 
what SSA countries would wish to achieve from 
biofuel development.

This working paper’s main objectives are: 1) to 
understand what desirable outcomes SSA countries 
should be aiming to achieve from biofuel expansion; 
2) to analyse the opportunities and constraints for 
enhanced local and national2 benefits flowing from 
different biofuel production models; and, 3) to 
consider policy interventions to enhance local and 
national benefits. 

This working paper focuses predominantly on 
biofuel feedstock production, since this may deliver 
widespread rural development benefits if it is 
financially viable, and at the same time, potentially 
result in widespread social and environmental 
impacts. The land footprint and job opportunities 
from feedstock production are many orders of 
magnitude greater than those of the processing 
plants. Thus, incorrect decisions relating to feedstock 
production could have huge and potentially 
irreversible social and environmental impacts.

We adopt an approach that differs substantially from 
the most common approach of using sustainability 
principles and criteria for assessing biofuel projects.3 
Here, we attempt to identify opportunities for 
enhanced overall national benefits from biofuel 
expansion, and as such this working paper does 
not focus on the opportunities and constraints 
of a specific project. The key national benefit 
envisaged from biofuel expansion is enhanced 
rural development. However, other benefits such as 
national economic benefits and fuel security are also 
acknowledged. The links between biofuel expansion 
and deforestation receive specific attention, and the 
opportunity to use biofuels as a mechanism to reduce 

2	  ‘National’ is used here to mean benefits to the nation in 
general as opposed to benefits to the biofuel company. Most of 
these national benefits should be benefits to local communities. 
3	  We disregarded the approach of looking at actual 
developments based on existing criteria and indicators, since 
these focus on specific projects rather than adopting a broader 
perspective. The sustainability standard set minimum criteria 
rather than suggesting optimum approaches – in other words, 
the standard sought to prevent bad practice rather than identify 
best practice.

deforestation is explored. The Greenhouse Gas (GHG) 
emissions from direct and indirect land use changes 
needs to be balanced with the benefits of biofuels 
substituting petroleum-based fuels. 

All recommendations in this working paper are 
generic in nature; site- and situation-specific 
assessments must be undertaken when dealing with 
specific projects.

The working paper consists of 7 sections including 
this introduction. The second section describes the 
methodological approach adopted. The third provides 
a justified list of 17 desirable outcomes that African 
nations should be seeking from biofuel expansion; 
these are clustered into 4 groups: livelihoods and 
development, energy poverty and security, attracting 
appropriate investment, and sustainable land use. 
The fourth section analyses the opportunities and 
constraints for biofuel development based on four 
production models, and the following section 
considers the option of moving the ratio of biofuel 
feedstock between different models. The sixth section 
briefly considers the processing aspects of biofuel 
production and the potentially inherent opportunities 
for enhancing national benefits. The final section 
provides some overall conclusions. 



The approach adopted in this study consists primarily 
of 3 steps. The first is to determine the desirable 
outcomes from biofuel development in 4 main themes 
(livelihoods and development; energy poverty and 
security; attracting appropriate investment; and 
sustainable land use). The second is to explore the 
main production and business models that are being 
implemented to produce biofuel feedstocks by linking 
scales of production and intended markets. The third 
is to adopt criteria for assessing the opportunities and 
constraints of these different production and business 
models, to understand how they can achieve the 
desirable outcomes and what policy approaches could 
be adopted to make that possible. Below we discuss 
in more detail the conceptual underpinnings and 
methodological challenges for adopting this approach. 

2.1  Determining ‘desirable outcomes’
To determine what SSA countries may wish to 
achieve from biofuel programmes (what we term 
here as desirable outcomes), a synthesis of issues was 
derived from a number of Africa-wide, regional or 
national policy engagements. In addition, African 
country commitments to United Nations conventions 
were considered. Sources include the Southern 
Africa Development Community (SADC) biofuel 
sustainability objectives (SADC 2010); the CSIR/
CIFOR/SADC assessment of objectives, criteria 
and policy mechanisms4; the African Roundtable 
for Sustainable Consumption and Production 
(ARSCP); and, the first High-Level Biofuels Seminar 
in Africa jointly organised by the African Union, 
the Government of Brazil and the United Nations 
Industrial Development Organisation (IISD/UNIDO 
2007). Outcomes from the COMPETE5 project 

4	  As a component of the EC-funded project ‘Bioenergy, 
sustainability and trade-offs: Can we avoid deforestation while 
promoting biofuels‘, an ongoing process of policy engagement has 
included workshops on the criteria and indicators of outcomes 
that countries desire from biofuel projects. 
5	  Competence Platform on Energy Crop and Agroforestry 
Systems for Arid and Semi-arid Ecosystems- Africa (COMPETE) 
was an EU project funded through the 6th Framework 
Programme: http://www.compete-bioafrica.net/. The report by 
Janssen and Rutz (2009) captures the policy outcomes from the 
various policy dialogues.

are considered, including the COMPETE Arusha 
declaration, COMPETE Lusaka recommendations, 
COMPETE recommendations on financing and 
COMPETE policy recommendations from Brussels 
(Janssen and Rutz 2009). Furthermore, individual 
national policy objectives, as summarised in von 
Maltitz et al. (2010) were taken into consideration. In 
addition, since all African countries are signatories 
to the Millennium Development Goals (MDG), these 
objectives can be seen as important overarching 
African development goals. Most African countries 
are also signatories to the global environmental 
conventions on Biodiversity, Climate Change and 
Desertification, and the conventions’ objectives are 
regarded as representing African commitments. 

Several international initiatives to define sustainable 
criteria for biofuel development have also emerged, in 
addition to Africa-based initiatives. Probably the most 
important has been the Roundtable on Sustainable 
Biofuels (RSB). Though the RSB standard is globally 
orientated, and is in part driven by European 
certification needs, extensive African consultation 
was undertaken in its development. Other initiatives 
include the Roundtable on Sustainable Palm Oil 
(RSPO), the Roundtable on Responsible Soy (RTRS), 
the Better Sugar Cane Initiative (BSI) and the 
Sustainable Agriculture Network (SAN). Though 
not focused specifically on biofuels, a number 
of agricultural and forestry standards have been 
developed, including Good Agricultural Practices 
(GAP), Forest Stewardship Council (FSC) and 
Fairtrade (Harrison et al. 2010a, Cushion et al. 2010), 
as well as national guidelines on how agriculture, 
knowledge, science and technology can ensure 
future food production and sustainable agricultural 
systems (IAASTD 2008a). 

Desirable outcomes from biofuels are determined 
here. These 17 desirable outcomes have been 
clustered into 4 themes: livelihoods and development; 
energy poverty and security; attracting appropriate 
investment; and, sustainable land use. The way these 
desirable outcomes link to the resolutions from 
various Africa-wide or region-wide biofuel policy 

2.	 Conceptual and methodological approach

http://www.compete-bioafrica.net/
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initiatives is illustrated in Table 1. These positive 
outcomes are not designed to be a set of principles, 
as used for instance by the RSB as the basis for 
certification, but rather as a guide to desirable 
outcomes that policy interventions should aim to 
achieve. In essence, criteria as in the RSB are designed 
to prevent bad practice, whereas here the conditions 
that will enhance benefit flows are considered and 
highlighted. These desirable outcomes therefore 
in no way replace the sustainably criteria used in 
certification, but should be used in conjunction to 
help achieve national objectives. 

Note that these desirable outcomes are generic and 
that for any specific country or project, locally specific 
considerations are needed. Also note that although 
many desirable outcomes are complimentary, 
tradeoffs between achieving some outcomes are also 
probable and therefore locality-specific weighting 
would be needed to determine which outcomes 
are the most desirable; this is beyond the scope of 
this paper. 

Table 1a.  Links between desirable outcomes from African policy level commitment and biofuel development

Impact areas CSIR/ 
SADC

SADC 
sustain-
ability 
objectives

IISD/
UNIDO 
High-level 
biofuel 
seminar

COMPETE 
Arusha 
declaration

COMPETE 
Lusaka 
recommend-
ation

COMPETE 
Financing 
recommend-
ations 

COMPETE 
Brussels

MDG

Livelihood and 
development 
impacts 

1 2  1 2i 3i 4i 
5 6i

1 2i 6i 1 2 4 5 6i 1 2 1i 1 (rest 
implied)

1 2 3 5 

Energy poverty 
and security

7 7 8 7 7 8 7i 8 8 

Attracting 
appropriate 
investment

9 10 
11 12 

 10 9 11i 12i 9 10 11i 12i 9 10i 11i 12 9 10i 11 12 9 10 11 12 

Sustainable 
land use

16
15

 13 15i 16 13i 15i 16 14 13 15 13 15 13 13 15 

Notes: Numbers correspond to the sustainability objective in Table 1b. An ‘i’ after the number indicates it is inferred, whereas a 
number on its own indicates that the objective is clearly articulated in the document considered.

Table 1b.  Sustainability objectives

1.	 Rural development
2.	 Improved local rural livelihoods
3.	 sensitive to gender equity issues
4.	 large-scale projects to benefit rather than displace existing local livelihoods
5.	 food security needs to be protected
6.	 greater resilience of rural livelihoods and national economies
7.	 increased national fuel security 
8.	 increased local access to energy
9.	 attract foreign investment that is appropriate and conditional on achieving policy objectives
10.	 value-added products rather than raw biofuel feedstock should be exported
11.	 maximise the retention of financial benefits within the country
12.	 a net national economic benefit
13.	 appropriate and sustainable land use
14.	 linked to modernisation of agricultural practices
15.	 environmentally appropriate
16.	 no net increase in deforestation
17.	 long-term sustainability
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2.2  Developing a typology of biofuel 
production schemes
Biofuel projects respond to goals for local fuel 
provision or as a cash crop to be sold for liquid biofuel 
production for national or international markets 
(Haywood et al. 2008, von Maltitz et al. 2009). In 
addition, biofuel feedstock production tends to occur 
either on small-scale family farms (subsistence6 
or small-scale commercial), or on large corporate 
estates. In a few examples, medium-size farms can 
be found, but these are the exception and are limited 
mostly to South Africa. Figure 1 provides a 2-way 
typology of projects. The X axis differentiates projects 
based on the size of the feedstock-producing farm. 
Although farm size is theoretically a continuum, 
in practice farms tend to be either very small (only 
a few ha) or extremely large (thousands of ha). 
The Y axis represents the intended final purpose 
(or market) for which the biofuel is being grown. 
Although markets can range from local use to 
national use to international export, in practice a 
dichotomy of markets/uses exists. Based on the above, 
4 unique types of feedstock production models are 
identified, ranging from A to D in Figure 1. This 
typology is based on Haywood et al. (2008) and von 
Maltitz et al. (2009).

The large-scale liquid biofuel blend plantations (A) 
are the typical model of direct foreign investment. 
The plantations have the single function of 
producing feedstocks for biofuel devoted to national 
or international biofuel blending targets. These 
plantations are primarily mono-crops and are 
well managed using modern farming practices. 
The plantation typically has corporate ownership, 
sometimes with capital raised on foreign stock 
exchanges or through private investment. A manager 
manages the plantation and casual or full-time 
employees are recruited as waged labour to undertake 
tasks such as planting, maintenance and harvesting. 
In many African countries the land is in communal 

6	  The key difference between a subsistence and small-scale 
farmer as we use the terms here is that subsistence farmers grow 
crops mainly for home consumption (with a small amount of 
farmland dedicated to cash crops), whereas the small-scale 
commercial farmer predominantly sells his/her produce as a cash 
crop. As a general guideline, subsistence farmers are farming 
only a few ha (less than 10, but typically only 1–3 ha). Small-
scale farms could range from 5 to 100 ha with medium-scale 
farms from 100 to 1000 ha. Note these sizes are for guidance 
only, as the nature of the farming also depends on the land’s 
agronomic potential.

or government tenure and the biofuels company 
leases land from the state or community. This type of 
farming is sometimes referred to as leasehold farming. 
In countries with freehold title, this type of estate 
could be established on private freehold land. This has 
been observed in the South African sugar industry. 

The small-scale liquid biofuel blend farms (B) model 
corresponds to small-scale farmers producing biofuels 
either on their existing farms or on dedicated new 
small farms established specifically for feedstock 
production. To the farmer, biofuel feedstock 
production is simply a cash crop. The farmer sells the 
crop for cash income to mills, processing plants or 
intermediaries (who collect for the mills/processing 
plants). The feedstock is grown specifically to meet 
national or international biofuel blending targets. 
These small-grower schemes are often, but not always, 
linked to large-scale estates, and typically referred 
to as outgrowers. In many instances these farmers 
enter into long- or short-term contracts with the mill 
which is sometimes referred to as ‘contract farming’. 
Household labour is the main labour on these farms, 
though additional external labour may be hired for 
labour intensive tasks such as land preparation and 
harvesting. Labour intensive operations are used, 
or in some instances the large-scale estate, mill or 
independent service providers provide mechanisation 
for processes such as ploughing, harvesting and 
transportation. The mill may provide extensive 
support for the farmers, including financial support 
for inputs which are typically deducted from final 
payments when the feedstock is delivered; inputs 
such as fertiliser and pesticides; access to machinery; 
and technical support. In return, the farmer in most 
cases enters into an annual or long-term contract 
with the mill. 

Small-scale local energy farms (C) are typically 
affiliated with projects that supply fuel to generators 
for local electrical power needs. In some instances 
local power utilities have been set up to provide 
the local village with power, as is the case with the 
Mali Folke Centre project in Mali (a local initiative 
supported by the FACT Foundation). Multifunctional 
platforms that produce electricity, milling and 
pumping services (these are common in Tanzania) 
can be powered by locally produced pure plant oil 
or processed biofuel (UNDESA 2007). The biofuel 
could also provide fuel for household use such as 
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cooking or lighting, but this is more of a challenge 
as existing technology to use pure plant oil directly 
in the home is cost-prohibitive for most poor 
households. The greatest successes have been when 
the pure plant oil is used directly in diesel generators 
to make electricity for rural homes. The farmer may 
either sell feedstock as a cash crop to the local power 
utility, or may be in a collective where the provision 
of feedstock offsets community power costs. Projects 
using microdistilleries to produce ethanol gel for 
local use have been tried in Ethiopia and Brazil 
(Gaia Movement Trust Living Earth Green World 
Action (GAIA)).7 

The large-scale local energy plantations (D) are a 
relatively unusual model. It involves growing biofuel 
feedstock using waged labour, to meet the energy 
requirements of the corporation itself, which are 
frequently mines or large commercial farms.. The 
biofuel may be used to power generators, or liquid 
transport fuel needs. The key differentiation between 
this and (A) is the nature of the market and the 
underlying reasons for growing the feedstock. The 
feedstock is grown to provide energy to the core 
operation as a cost saving measure, and not to sell as a 
crop or energy product for commercial reasons. 

The above framework provides a useful and powerful 
framework for better understanding the nature and 
criteria for sustainability of different types of biofuel 
projects with significant policy implications. 

7	  GAIA is an NGO network engaged in sustainability issues in 
many developing countries. http://www.gaia-movement.org/.

2.3  Analysing opportunities and 
constraints 
In order to document the analysis of the opportunities 
and constraints associated with developing each of 
the 4 different models identified above, project data 
documented from numerous biofuel case studies 
was used, supplemented by an extensive review of 
available literature. The case studies include those 
summarised in German et al. (2010b) and cases 
commissioned by the GIZ-funded Program for 
Basic Energy and Conservation in Southern Africa 
(ProBEC) project8; a number of projects linked 
to the EC-funded Re-impact Project were visited 
personally. In addition, abundant gray literature 
provides extensive case studies in Africa. This 
working paper also uses information derived through 
the process of developing scenario models with the 
SADC biofuels secretariat and member states’ biofuel 
representatives9. This process is attempting to model 
linkages between policy actions and their impacts on 
biofuel development and entails extensive deliberation 
with national biofuel representatives on the linkages 
between biofuel sustainability and available 
policy options. 

The working paper’s focus is not on assessing the 
opportunities and constraints related to establishing 
biofuel projects but rather on the opportunities for 
increasing the benefits from biofuel production 
for the economy and society as a whole, and the 

8	 These case studies are available at www.probec.org.
9	 The EC project ‘Bioenergy, sustainability and trade-offs: Can 
we avoid deforestation while promoting biofuels’ has undertaken 
a process of policy engagement with SADC biofuel policy leaders 
which includes creating a national level investment model (Kemp-
Benedict 2011) and ongoing work on a local-level model. 

Project scale

Smallholders and 
outgrowers 

(Less than 10 ha)

Large industrial farms 
 

(More than 100 ha)
M
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s

Local fuel use 
Small-scale local  

energy farms 
C

Large-scale local energy 
plantations 

D

National and 
international liquid 

fuels blends 

Small-scale liquid  
biofuel blend farms 

B

Large-scale liquid biofuel 
fuel blend plantations 

A

Figure 1.  Proposed typology of biofuel projects based on scale of operation and intended market
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constraints that operate as barriers to achieve such 
goals. For the purpose of analysis these national 
economic and societal benefits are taken to be the 
desirable outcomes as identified in section 3. As 
such, what are sought are policy options that can 
shift practice in the biofuel sector to enhance the 
desirable outcomes. 

Each of the 4 project models was assessed as to how 
it can contribute to achieving the desirable outcomes. 
In doing this analysis, a number of factors were 
identified as criteria for identifying likely impacts and 
the nature of the impacts. These were: governance 
and institutional conditions; access to land and 
land-based products and how this would be altered 
as a consequence of biofuel feedstock production; 
available technologies; impacts of the model on 
market access; relative bargaining power of different 
role-players and members of the local community; 
and financial considerations. A 3-step process was 
employed. Firstly, the model was assessed in terms 
of the potential opportunities that it presented to 
the SSA country. Secondly, constraints limiting the 
production model’s introduction were considered, 

and, finally, the positive and negative impacts that 
might be experienced from this model of project 
implementation were identified. 

2.4  Policy options for driving desirable 
outcomes
Two key questions underpin the analysis in this 
section. The first question was: what interventions 
can be put in place to ensure that national benefits are 
being achieved through this model? Once potential 
policy interventions were identified, the second 
question was: what type of intervention was most 
likely to drive investor behaviour in a way that would 
help the biofuel project meet the national desirable 
outcomes? In addition to enhancing opportunities 
from within individual production models, the 
question was also asked, whether greater benefit 
could be achieved by shifting the focus to a different 
production model. 

There are 2 alternatives to driving behavioural change 
in the way the biofuel sector develops and functions. 
The first is to use regulatory instruments included in 
policies, and legislation, which translate to incentives 

Table 2.  Examples of incentives and disincentives for biofuel development

Measures Type of policy instrument

Incentives •	 Mandated blending targets create a national market for biofuels and forces petroleum 
companies to source biofuels, hence driving investment in the biofuel sector 

•	 Development of free trade zones where processing facilities can be located encourage 
exports

•	 High importation tax on imported fossil fuels limit imports
•	 Direct financial assistance in setting up biofuel projects, low interest loans, and co-

investments from the state
•	 Indirect assistance through maintaining extension services
•	 Funding of research and development
•	 Tax rebates and preferential purchase agreements
•	 Investor support services (e.g. in acquiring land)

Disincentives •	 Regulations banning activities such as using food crops as biofuel feedstock
•	 Restrictions on international capital flows
•	 Adoption of production standards 
•	 Export tariffs on biofuel or feedstock that taxes feedstock export more heavily than 

processed biofuel will stimulate local processing
•	 Conditions on foreign ownership
•	 Land-use zoning that restricts biofuels to areas not considered critical for other uses, such 

as conservation and food production
•	 Business linkage requirements
•	 Technology transfer requirements 

Source: Author’s elaboration based on Chamdimba (2009)
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and disincentives (carrots and sticks). An alternative 
option is ‘market-based approaches’, where the market 
places pressure on the producers to meet certain 
minimum standards throughout the production 
process through the use of certification. Both these 
approaches have advantages and disadvantages and it 
is likely that a mixed set of approaches will be applied. 
The appropriate intervention is situation-dependent, 
and in most cases a number of simultaneous 
incentives and disincentives are needed to give the 
correct balance of outcomes (Harrison et al. 2010a).

2.4.1  Regulations affecting biofuel 
production
The regulatory instruments are normally driven from 
the national or subnational level, though there are 
also a number of international processes that may 
also have an effect. These instruments embrace an 
array of state legislation covering issues as diverse 
as employment policy, health and safety policy, 
environmental policy, trade and investment policy, 
agricultural policy and energy policy. Specific policy 
to incentivise or regulate biofuel development often 
builds on existing broader policy frameworks.

These policy interventions, both incentives and 
disincentives, are specific, focused policies to 
change biofuel investment behaviour. In addition 
generic aspects of the policy environment must also 
be considered. 

For example, at a macroeconomic level, experiences 
from countries already advanced in renewable energy 
and biofuel development has shown that good policies 
have some common characteristics which include: 
policies that are predictable and consistent over 
time, civil society buy-in and support, clear niche for 
small and medium entrepreneurs’ benefits, policy 
coherence, private and public investment, transparent 
governance, and political will to implement these 
policies (Chamdimba 2009). Another aspect is the 
current land tenure regimes in most SSA countries, 
which constrain biofuel production and can be an 
opportunity to exploit current land users. Tenure 
reform or the strengthening of informal tenure 
regulations could have significant impacts on 
development (Cotula et al. 2008 and 2009, German 
et al. 2010a, Schoneveld et al. 2010, Sulle and Nelson 
2009, Vermeulen and Cotula 2010).

2.4.2  Market-based mechanisms
Market-based mechanisms have developed in 
the agricultural and forestry sector to ensure that 
environmentally and socially sound practices are 
applied throughout the production chain (Cashore 
et al. 2005, Mayers et al. 2001). In these cases, certified 
products get wider market exposure and/or a price 
premium in the market (Mayers et al. 2001). In the 
case of biofuels, there is potentially an even stronger 
market force (Woods and Diaz-Chavez 2007, Zarrilli 
and Burnett 2008, Vis et al. 2008), since much of 
the current African biofuel is destined for European 
markets that have been created though the EU RED 
directive (EC 2009). European markets will only be 
able to use biofuel to contribute to their emission 
reduction targets if the biofuel is certified. 

Market-based mechanisms rely on certifying the 
entire biofuel production chain. The responsibility 
for compliance is placed on companies that produce 
feedstock and manufacture fuel: They must prove 
compliance with the minimum certification 
requirements. A network of independent auditors 
certifies the compliance which takes the burden of 
monitoring away from government and puts the 
responsibility and costs on the industry. A number 
of initiatives have started developing criteria and 
indicators for biofuel certification and these have 
been well summarised in the literature (e.g. Harrison 
et al. 2010a, Vis et al. 2008, Woods and Diaz-Chavez 
2007). The Roundtable on Sustainable Biofuels covers 
biofuels in general. Crop-specific roundtables for 
sugar, soy, and palm oil have been, or are currently 
also under development (Vis et al. 2008). 

The key constraints for market-based mechanisms are 
that the biofuel must be going to a certified market for 
the mechanisms to have an impact. If large markets 
exist for uncertified biofuels, then the market-based 
mechanisms will have limited impact. There are many 
situations where desirable biofuel outcomes might not 
be achieved through certification mechanisms, but 
will rather require financial or legislative incentives 
(see Harrison et al. 2010a).
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2.5  Methodological constraints
With the notable exception of Malawi and Zimbabwe, 
almost all biofuel development in SSA is relatively 
recent with most projects still in their planning 
or early establishment phase (von Maltitz et al. 
2009). This means that the projects are not yet fully 
operational and thus it is difficult to accurately assess 
the socio-economic and environmental consequences 
that will occur in the long term. However, there is an 
established food industry for many of the proposed 
biofuel feedstocks (e.g. sugarcane and oil palm) so 
that it is possible to draw on this to understand the 
dynamics of biofuel feedstock production. Although 
the industry dynamics for biofuels do differ from 
food markets, biofuel consumption mandates and 
high costs of biofuels vis-a-vis fossil fuels, will in 
the medium term cause biofuel prices to be strongly 
correlated with the price of its feedstocks. Suggested 
strategies for improving biofuel benefits are based on 
current understanding of the biofuel industry based 
on currently available data, but since actual case 
studies to assess the impacts are in most instances not 
available, it is not possible to fully understand possible 
impacts and many unintended consequences. 

In addition, the most common biofuel projects in 
Africa (by number and area) involve the cultivation 
of the shrub-like plant jatropha (Jatropha curcas L.) 

(Gexsi 2008, von Maltitz et al. draft). These projects, 
however, are the most difficult to assess since to date 
there are very few jatropha projects that can be truly 
considered as mature and operational (van Eijck et al. 
2010). In SSA it is only within the last year or two 
that any commercial projects have started to produce 
oil from their jatropha plantations, and the volume 
has been low (van Eijck et al. 2010). Furthermore, 
a few community projects have promoted jatropha 
use for household oil and soap-making (Sulle and 
Nelson 2009). jatropha is an undomesticated (wild) 
crop with huge genetic variability (Henning 2006) 
and it is therefore a largely untested crop, especially 
in plantation conditions. Since most plantations are 
newly established, and mature yields will only be 
reached after 5–7 years, it is impossible to ascertain 
what the mature long-term yields will be from 
plantations, though may well be less than originally 
envisaged (van Eijck et al. 2010). In addition the true 
management requirements of jatropha cultivation 
and the related costs are also still poorly understood 
(Boreman et al. in press). We expect that many 
jatropha plantations are likely to produce far less oil 
than was originally predicted (van Eijck et al. 2010, 
GAIA 2010) and therefore the sustainability (socially, 
environmental and economically) may not be as 
originally envisaged.



The SSA region has a unique set of socio-economic 
and environmental conditions. It is one of the poorest 
and least developed areas in the world (UNESC 2007, 
IFAD 2011) and despite relatively good agronomic 
conditions over large sections of SSA, the level of 
food insecurity remains high and rural poverty is 
rife (World Bank 2010). Based on a perception of 
large tracts of available land coupled with available 
labour and good agronomic conditions, a number of 
studies have suggested that Africa has high biofuel 
feedstock production potential (Smeets et al. 2007, 
Batidzirai et al. 2006, Johnson and Matsika 2006, 
Watson 2010). Africa is a vast continent and from 
a global perspective its population density is low 
which suggests that land is still a relatively abundant 
resource. However, land tenure in Africa is complex, 
and little of Africa’s land can be considered as truly 
unused (Vermeulen and Cotula 2010). Excluding the 
conservation areas, most other areas are being used 
in some way. Large sections are used for cattle grazing 
coupled with harvesting non-timber forest products 
(Shackleton and Gumbo 2010, Shackleton et al. 2010). 
In addition, small-scale agriculture; sometimes using 
permanent fields, but often using long-term rotation 
practices in a centuries-old and sustainable manner, is 
practised throughout the areas with sufficient rainfall 
to sustain cropping (i.e. the same regions that could 
potentially be used for growing non-irrigated biofuel 
crops) (Campbell 1996).

Development and especially rural development 
remains a huge challenge for Africa (IFAD 2011). 
Biofuel has been advocated as a potential catalyst 
to stimulate African development (Diaz-Chavez 
2010), and in many ways it would seem well suited 
to this challenge. Biofuel feedstock production is 
a land-intensive and potentially a labour-intensive 
process, factors that would seem to make it well 
suited to the African situation. In addition, investors 
are eager to invest in biofuel production in a period 
when investment in food-based agriculture has been 

stagnating in Africa (UNESC 2007). Most African 
countries are eager to attract foreign investment as 
they do not have the financial resources to initiate 
development without it. Mandatory blending of 
biofuel into petroleum in developed countries creates 
a potentially more lucrative market for biofuels, 
though the size of this market will be limited to 
the total volumes of biofuel needed beyond what 
developed countries can produce domestically. 
Further, there seems to be a large market for biofuel 
if it can be produced at a price competitive with 
petroleum fuels, however the globally available land 
for biofuel production is unlikely to be sufficient to 
saturate this market (Lotze-Campen et al. 2009). 
Despite these seemingly positive benefits of biofuel for 
Africa, critics have raised numerous concerns about 
the suitability of biofuels in general, and large-scale 
corporate plantations in particular, as appropriate 
development options for Africa. These concerns are 
based upon issues of land tenure and the displacement 
of indigenous communities (Cotula et al. 2008, 
Gordon-Maclean et al. 2008, Schoenveld et al 2010, 
Sulle and Nelson 2009, Matavel 2009, Vermeulen and 
Goad 2006), food security (Bailey 2008, Pimentel 
et al. 2010), low levels of actual livelihood benefits 
achieved (German et al. 2010a), financial viability 
(Borman et al. in press), environmental impacts (von 
Maltitz et al. 2010) and other social, economic and 
environmental constraints. 

1.  Biofuel development must drive rural 
development 
Biofuel as a driver for rural development is a strong 
message coming through from national policies and 
regional policy forums (Domac et al. 2005, Janssen 
and Rutz 2009, Harrison et al. 2010a) and would be 
in line with the first Millennium Development Goal 
(MDG). The need for rural development in Africa is 
an urgent goal since 76% of the population is living on 
less than US$2 a day with 53% in poverty or extreme 

3.	 What should African countries aim to 
achieve from biofuels? 
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poverty (under US$1.25 per day). Of those in extreme 
poverty, 75% are rural (IFAD 2011). In contrast to all 
other regions globally, rural poverty in sub-Saharan 
Africa has increased by 10% from 1988 to 2008 (IFAD 
2011). In this context, biofuel production could 
potentially have an overall national developmental 
impact by reducing foreign exchange expenditure and 
increasing exports, as well as attracting investments 
to the agricultural sector that could translate into 
jobs and income for small-scale farmers in rural 
areas (Diaz-Chavez 2010, Vermeulen et al. 2009). For 
biofuel development to increase its contribution to 
rural development, it should be accompanied by an 
appropriate policy and institutional environment to 
ensure that the benefits flow to the rural populations 
instead of increasing economic inequities and 
deepening rural poverty. 

Despite the majority of Africa’s population being 
rural (64%), and the important contribution of 
agriculture to national economies, the national 
expenditure on rural development throughout 
Africa remains disproportionally low. International 
aid and investment in the agricultural sector is low 
and has been declining (Rosegrant et al. 2005,2008, 
UNESC 2007). Biofuel development could potentially 
provide a stimulus for reversing such a trend, and if 
countries are going to undertake biofuel expansion, 
optimising the leverage provided by biofuels 
for rural development should be a key priority. 
Local ownership of the biofuel initiatives by local 
farmers and community members is a key aspect 
to sustainable rural development (Vermeulen et al. 
2009). This is due to the fact that local ownership 
ensures that the facility is based to some extent on 
local resources and needs, and much of the revenue 
generated remains in the local economy (Wolde-
Georgis and Glantz 2009).

2.  Biofuel development must lead to 
improvement of local rural livelihoods 
Improving the livelihoods of people living in areas 
targeted for biofuel expansion should take precedence 
over creating new livelihood opportunities for 
people foreign to the area, such as migratory labour. 
This desirable outcome is aligned with 1) above, 
but emphasises that biofuel development affects 
individuals and therefore, in addition to total rural 
development impacts, it is also important to consider 

who the winners and losers may be in the process. In 
most cases biofuel expansion tends to occur through 
large-scale operations leading to displacement of 
land-use activities that previously provided the basis 
of livelihoods for rural people, thereby leading also 
to the displacement of people (Cotula et al. 2008 and 
2009, Sulle and Nelson 2009, German et al. 2010a). 
Although new livelihood opportunities are generated, 
these may benefit different people from those affected 
by the biofuels expansion (Cotula 2011, Graham et al. 
2010, Nhantumbo and Salomão 2010). If the total 
rural livelihood options after introducing the biofuel 
project are less than before the project then the net 
effect might be to deepen local poverty, especially 
amongst vulnerable groups such as women and 
children (Bailey 2008, van Eijck et al. 2010, Wolde-
Georgis and Glantz 2009). 

Energy poverty (i.e. the inability to access modern 
energy sources) as well as financial poverty should 
be considered when considering the developmental 
impacts of biofuels. There is a well-established link 
between energy poverty and financial poverty, with 
some evidence that alleviating energy poverty can aid 
in overall poverty reduction (Karekezi and Majoro 
2002, UNEP 2005). 

3.  Biofuel development must be sensitive to 
gender equity issues 
This premise is based on the fact that women in most 
developing countries are responsible for securing 
energy (e.g. fetching firewood for cooking and 
heating) and water for their households and doing 
most of the work in the field. There is, therefore, 
the potential that biofuels could assist in liberating 
women from these toilsome burdens (Singh and 
Sooch 2004) and empowering them, by making fuels 
more accessible and affordable whilst freeing more 
time for other activities. However, establishing large-
scale biofuel feedstock plantations and/or small-scale 
outgrower projects could have different impacts 
on men and women. Men and women within the 
same household as well as male- and female-headed 
households could face different risks, particularly 
in their access to and control of land and other 
productive assets, access to the profits of the biofuel 
endeavours, their level of participation in decision-
making and socio-economic activities, employment 
opportunities and conditions, and their food security. 



12	 Graham von Maltitz and William Stafford

These gender and biofuels issues are explored in detail 
by Karlsson and Banda (2009).

4.  Where large-scale projects are envisaged, 
these need to benefit rather than displace 
existing local livelihoods 
Biofuel expansion is largely being carried out through 
large-scale projects, and in many instances this may 
be a prerequisite for establishing a viable biofuels 
industry as investors may require the security of 
supply guaranteed by large-scale plantations before 
being prepared to invest. This is especially true 
where bulk feedstock such as sugar and palm oil are 
coupled with capital investments in processing plants. 
Managing the potentially negative social impacts from 
large-scale plantations, as well as maximising positive 
spinoffs from the plantations, may mitigate negative 
impacts. The coupling of large-scale plantations with 
outgrower production is one potential way to increase 
local ownership and benefit flows (Diaz-Chavez 
2010). In addition, policies can ensure that large-scale 
investments are conducted in a socially responsible 
manner (Harrison et al. 2010).

5.  Food security needs to be protected 
The necessity to protect food security when 
embarking on biofuel programmes is an important 
consideration for SSA countries and a component of 
many biofuel strategies and policies. Much of Africa 
is food insecure or only marginally food-secure 
despite many areas of good agricultural potential 
(Eswaran et al. 1997). Globally, food access per capita 
has increased by 25% since 1960, whereas for Africa 
there has been a 10% decline. Ironically one of the 
most food insecure groups in SSA is small-scale 
farmers, who account for 50% of the food-insecure 
(Heidhues et al. 2004). In some countries in Africa, 
concerns surrounding food security have resulted 
in governments actively cautioning against the 
development of bioenergy. In Tanzania, for instance, 
as a result of mounting pressure from farmers and 
environmental groups, the Government suspended all 
bioenergy investments and halted land for bioenergy 
development (Browne 2009). Similarly, the South 
Africa biofuel strategy excludes maize from ethanol 
production. The links between food security and 
biofuel expansion are, however, complex and poorly 
understood in the African context, with the possibility 

of synergistic relationships between biofuel expansion 
and food security (Rossi and Lambrou 2009, 
Cotula et al. 2008).

6.  Biofuel development should lead to 
greater resilience of rural livelihoods and 
national economies 
A large number of externalities such as climate 
change, global fuel prices and the state of the global 
economy make local individuals and national 
economies vulnerable. An important consideration 
when embarking on biofuel is whether it will reduce 
or increase the resilience10 of the farmers’ livelihood 
strategies. If farmers are moving from a diversified 
farming system to a monocrop of biofuels, then 
this could increase vulnerability, but if they include 
fuel crops within a diverse system they may reduce 
their vulnerability by opening up new markets and 
reducing the risk of total crop failure in any given 
year. At a local scale, including biofuels in the crop 
mix may increase the resilience of farmers’ livelihood 
strategies (Cortez et al. 2010). 

7.  Biofuel development must lead to 
increased national fuel security 
Energy security is a key driver for biofuel expansion 
in most SSA national states, and is expressed in all 
reviewed biofuel policies (von Maltitz et al. 2010). 
Only 8 SSA countries have identified and exploited 
fossil fuel reserves, with Nigeria and Angola 
combined producing 74% of the region’s continental 
total fossil fuel (BP Statistical Review 2010). Given the 
trend toward high and volatile fossil fuel prices, all 
African states are keen to maintain local fuel security. 
Yet, a trend in many early investment proposals for 
African biofuel projects was investors seeking land to 
produce biofuel for the EU market instead of trying 
to fulfil the energy security goals of the producer 
countries (Banse et al. 2008, Mohammed 2007). 
African countries have started to respond to biofuels’ 
development, with a growing trend in policy to first 
meeting national biofuel targets before allowing 
exports (Amigun et al. 2011). 

10	 Resilience can be considered as the ability of a system to 
absorb shocks and perturbations and hence make it less 
vulnerable to external stresses (Walker et al. 2004).
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8.  Biofuel development must lead to 
increased local access to energy 
SSA countries have a high dependency on traditional 
biofuels, with the rural areas in many countries 
almost totally dependent on traditional biomass 
energy (fuelwood or charcoal). In many cases, even 
urban areas have a high dependency on traditional 
energy, typically charcoal (Arnold et al. 2003, World 
Bank 2009, Zulu 2010). Although not strongly 
articulated in many national biofuel policies – which 
in many instances are aimed specifically at liquid fuels 
– local energy provision is a key element of policy 
in Mali and Ghana, and is echoed in the COMPETE 
Arusha declaration (Rainer and Rutz 2009). There 
is substantial support from African leaders and 
academics that biofuel should help facilitate a local 
transition from traditional to modern fuel use 
(UNDESA 2007). Overall, poverty and energy poverty 
are closely linked, with numerous studies suggesting 
that better access to modern energy sources is a key 
mechanism for assisting the poor to escape from 
poverty (Singh and Sooch, 2004, World Bank 2009, 
UNDESA 2007, Miranda et al. 2010). 

9.  Highly desirable foreign investment 
needs to be appropriate and conditional on 
achieving policy objectives 
Biofuel expansion in most SSA countries is unlikely 
without foreign investment to stimulate the process, 
due to inadequate national capital investment and 
low levels of technical capacity (Amigun et al. 
2008). Most African countries are actively seeking 
foreign investment, with a number including 
Mozambique and Tanzania considering biofuels as 
an appropriate means to attract this investment (Sulle 
and Nelson 2009, Schut et al. 2010, GoM 2008). Yet, 
these investments must be made in a socially and 
environmentally responsible manner in order to 
avoid negative socioeconomic and environmental 
effects, such as livelihood displacements, poor wages, 
reduced livelihood opportunities, biodiversity loss 
or deforestation. These impacts are particularly of 
concern at the local level (Cotula and Leonard 2010, 
Cotula et al. 2009). It is also important to ensure 
that as much as possible of the return from the 
investment remains in the country rather than simply 
returning to the investor, but also that the returns 
are distributed in a more equitable way amongst 
the local people either employed in the large-scale 

plantations or participating in outgrower schemes. 
Use of a labour-intensive (with local labour) as 
opposed to a capital-intensive approach to project 
implementation would be one example of how a 
policy shift in investment approaches can stimulate 
greater distribution of benefits whilst also providing 
economic multiplier effects in the national economy 
(GoM 2008, Arndt et al. 2009). 

10.  Value-added products rather than raw 
biofuel feedstock should be exported when 
servicing export markets 
Clearly maximising the national economic benefits 
from biofuel production is a priority. Where possible 
all value-adding should therefore take place within 
the country to produce finished products rather 
than exporting raw feedstock. This increases both 
investment and job opportunities within the country 
as well as increasing the value of the finished product. 
International and/or importing country trade 
regulations have, on occasion, provided perverse 
incentives whereby sellers achieve greater value by 
exporting raw produce. 

The argument for local value-adding can be applied 
to the local context, with value being added where 
the biofuel feedstock is produced rather than the 
feedstock being moved to centralised processing 
plants in large cities; this would enhance the rural 
development aspects of biofuel production.

11.  Biofuel development should maximise 
the retention of financial benefits within 
the country 
Clearly it is beneficial to countries to retain as 
much as possible of the financial benefits from 
biofuel production. In addition to value-adding, 
other options can increase the retention of financial 
benefits, with mechanisms including promotion of 
high labour activities, taxation on profit, regulations 
on ownership, requirements for corporate social 
responsibility, spending and foreign exchange 
controls. A fine balance obviously exists between the 
ability to attract foreign investment, and the degree 
to which revenue can be retained in the country. 
African countries are predominantly poor, and 
citizens and governments do not have the financial 
resources to invest in expensive biofuel plantations 
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and the processing plants needed to convert feedstock 
into biofuels. As such, foreign investment is critical. 
Investments that result in large numbers of well-paid 
jobs for local employees will, however, have far greater 
national benefits than developments based on high-
mechanisation and job opportunities for foreigners. 

12.  Biofuel development must represent a 
net national economic benefit 
It is important that biofuels represent a net economic 
benefit to the country. Where biofuels have a net 
economic benefit, but are not financially attractive 
enough to attract foreign investment, a case can 
be made for incentives or subsidies to promote the 
industry. In essence this is the approach Brazil took 
to establish its biofuel sector. If biofuel projects are 
financially viable, but not a net economic benefit, 
then biofuel should be banned or discouraged. 
Determining net economic benefits is, however, 
complex as some of the costs and benefits such as 
environmental and social costs and benefits are 
difficult to account for (Harrison 2010b). Biofuel is 
a relatively unique development in that it has such a 
huge land-use footprint, and therefore is likely to have 
far higher social and environmental impacts than 
most other developments (Cotula et al. 2009). It is 
probable that a multi-criteria approach rather than a 
more simplistic financial approach is needed to fully 
understand the complete costs and benefits (Bazzani 
2005, Bell et al. 2001, Dodgson et al. 2000). 

13.  Biofuel development must lead to 
appropriate and sustainable land use 
Though biofuel feedstock production may be a 
technically feasible land use, the question needs to be 
asked whether or not it is the most appropriate land 
use in any given scenario. For instance, high-valued 
food crops may well have a better financial return 
and provide more job opportunities than relatively 
low value biofuel crops. A number of early biofuel 
reports suggested that biofuels may be an appropriate 
land use for degraded or marginal land (Openshaw 
2000, Francis et al. 2005, Fairless 2007), and this was 
suggested as being a particular strength of jatropha. 
Experience, however, suggests that developers tend 
to target better quality land as this will give better 
returns, since all crops including jatropha respond 
to better quality soils. Yields from biofuel crops 

planted on degraded or agriculturally marginal land 
therefore might not be economically viable for biofuel 
production (van Eijck et al. 2010, Mengesha 2011). 

Both national and international investment in new 
food crop production ventures is low in most African 
situations. By contrast, there is a recent demand 
for land for biofuel investment, especially from 
international investors. The biofuel investment, be 
it for large-scale or small-scale plantations, often 
brings financial and technical support, and in the 
case of small farmers, the promise of a market 
(Amigun et al. 2008). The possibility therefore exists 
that a relatively low valued biofuel crop (in terms 
of dollars or jobs per ha) may receive financial and 
technical support, whereas there is no direct foreign 
investment to support the establishment of more 
economically beneficial alternative food crops. In 
such situations careful consideration should be given 
as to whether or not the region should embark on 
biofuel simply because it will get support via direct 
foreign investment, or whether it should try more 
beneficial land-use options such as food production 
even in the absence of investment opportunities. A 
lower value, more secure investment may be better 
than a higher value, uncertain investment. There is 
relatively good evidence that outgrower crops that are 
supported by a mill succeed better than food crops 
sold into the open market (Vermeulen and Goad 
2006). This is because the mill depends on feedstock 
to remain operational and it will therefore provide 
substantial support to farmers to ensure that they 
produce the required feedstock (Vermeulen and 
Goad 2006). This is particularly true for sectors where 
mills depend on large volumes of feedstock that need 
to be grown nearby to reduce transportation costs, 
as is the case with forestry pulp mills or sugar mills 
(Mayers et al. 2001).

14.  Biofuel development should link to 
modernisation of agricultural practices 
Low agricultural production over most of SSA is 
linked to poor agronomic practices rather than 
inherent poor production potential (Eswaran 
et al. 1997). Enhancing agricultural practices 
could simultaneously increase food security whilst 
freeing up land for biofuel expansion (Rudel et al. 
2009). Infrastructure such as roads, fertiliser 
distribution networks and improved market access 
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that is developed to support biofuels projects 
could also be used to enhance other agricultural 
production. In effect, this could result in a synergistic 
relationship where both agriculture and biofuels 
jointly develop through increased investment in 
the rural environment. The injection of cash into 
previously poor areas through the creation of jobs, 
shared transportation of agricultural inputs and the 
creation of markets for agricultural surplus could 
help prevent food/fuel conflicts and allow for the 
parallel development of both sectors. Introducing 
sustainable farming practices for feedstock, based 
on an agro-ecological approach (IAASTD 2008b) 
such as conservation tillage, may improve economic 
and resource use efficiency, thereby reducing the 
environmental impacts. There is also the potential for 
synergies and integration between biofuel feedstock 
byproducts, such as using jatropha seedcake as an 
organic fertiliser to improve agricultural production 
(Sinkala 2008, Tigere et al. 2006, Achten et al. 2008). 

15.  Biofuel development should be 
environmentally appropriate 
A development–environment trade-off is inevitable 
where any development needs large tracts of 
land (von Maltitz et al. 2010). Most countries 
in Africa are signatories to the United Nations 
Convention on Biological Diversity (UNCBD) and 
as such biodiversity protection should be a priority. 
Numerous other environmental impacts could 
also potentially be involved including changes in 
hydrology, pollution and land use. However, economic 
development is also a huge priority throughout SSA, 
and policy makers are under stronger pressure to 
meet their development rather than environmental 
targets (Lerner et al. 2010). Numerous options are 
potentially available to reduce environmental impacts 
through careful planning and the way projects 
are implemented (von Maltitz et al. 2010). Biofuel 
development might also be able to slow some of 

the non-biofuel related drivers of environmental 
degradation resulting from rural poverty. For 
instance, many drivers for the unsustainable use of 
traditional fuels are linked to poverty; if biofuels 
help reduce rural poverty, they might also reduce the 
drivers of rural deforestation by allowing people to 
move to alternative fuels. Mitigation options to reduce 
or compensate for biodiversity loss can help ensure 
that high conservation areas are not only identified, 
but also protected.
 

16.  Biofuel development should not lead to a 
net increase in deforestation
Deforestation rates differ extensively between 
countries in Africa but as a whole, deforestation in 
SSA is less than in either South East Asia (SEA) or 
Latin America (LA). High rates of deforestation are, 
however, common in many forested areas in Africa. 
The current nature of deforestation in Africa tends 
to be different from other regions and at present is 
not as strongly driven by large-scale agricultural and 
palm oil expansion as found in LA and SEA. Charcoal 
production appears to be a strong deforestation driver, 
though the true magnitude is uncertain (World Bank 
2009, Mugo and Ong 2006). Deforestation globally 
is a major driver of CO2 emissions. In instances 
where biofuels are being targeted for international 
markets it is possible that they will not be certifiable 
if their production has resulted in deforestation with 
associated carbon emissions and biodiversity loss, e.g. 
the EU RED directive (EC 2009). 

17.  Long-term sustainability 
Long-term financial, social and environmental 
sustainability is required for a viable biofuels 
initiative. Achieving this will require consideration 
of all of the above mentioned 16 desirable outcomes. 
Adherence to all national legislation is also 
important, as well as the minimum standards set out 
in the various certification standards where these 
are applicable. 



Each of the 4 project types identified in section 2 is 
considered individually in terms of the opportunities 
presented for biofuel expansion, establishment 
constraints and policy options for enhanced benefits. 

4.1  Type A: Large-scale liquid biofuel 
plantations 
Many of Africa’s biofuel projects are linked to 
investors who have acquired, or are attempting to 
acquire, large tracts of land for dedicated biofuel 
plantations (Schut et al. 2010, GEXSI 2008, Friends 
of the Earth Europe 2010, Oakland Institute 2009, 
Graham et al. 2010) (Figure 2). Although actual 
land allocations have been smaller than what 
investors applied for, there are documented examples 
of requests for land for single plantations in the 
hundreds of thousands of hectares (Cotula et al. 2008 
and 2009, von Braun and Meinzen-Dick 2009).

4.1.1  Potential opportunities 
Most developed countries (especially in the European 
Union) are moving from voluntary to obligatory 
legislation in order to impose a market share for 
bioenergy in the transport sector and apply a 

mandatory blending legislation (Banse et al. 2008). 
To meet the blending target of about 8% by 2020, 
EU countries would most likely need to import 
feedstock (and/or biofuel) from elsewhere, due to 
insufficient available arable land for energy crops 
and well-established regulations governing land use 
(Banse et al. 2008, Mohamed 2007). The international 
biofuel market has created an opportunity for large-
scale biofuel plantation development in Africa and 
a number of African countries have subsequently 
signed agreements with foreign investors to devote 
large amounts of land for bioenergy production 
(UNIDO 2009, Graham et al. 2010). For example, the 
last 4 years have seen Norwegian, Brazilian, Dutch, 
Swedish, German and British firms all competing 
for farmland to grow energy crops in different parts 
of Africa (Cotula et al. 2008 and 2009, von Braun 
and Meinzen-Dick 2009, Nnanna 2010, World Bank 
2010). Large-scale projects have the advantage that 
they are quick and relatively easy to establish, and 
they can provide a relatively consistent volume and 
quality of feedstock. In addition, large-scale projects 
can be set up and run as conventional corporations, 
making it easy to set them up as companies with 
investor finance.

4.	 A closer look at four types of biofuel 
development 

Project scale
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Figure 2.  These projects provide feedstock from large-scale corporate plantations that is dedicated to national or 
international liquid transportation fuel blends
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SSA is in desperate need of development, and large-
scale biofuel projects are where investors seem keenest 
to invest. From a national perspective, attracting 
investors in biofuel processing facilities will be a 
better option than investors simply seeking to grow 
feedstock for export. Large-scale mills cost tens to 
hundreds of millions of US dollars to be established. 
In a Greenfield situation (i.e. a new project established 
that is not based on existing feedstock production), 
it is often not feasible to get small-scale farmers to 
provide the feedstock needed in the timeframes 
required. Hence the mills will either directly invest 
in large-scale feedstock production, or enter into 
partnerships with large-scale producers.

Land in Africa is comparatively cheap and some 
biofuel developments involve land-purchase by the 
developer. However, in practice many large-scale 
projects are established on leasehold land where the 
developer does not need to directly invest money in 
buying the property. In some instances, simply the 
fact that the developer is bringing development and 
job opportunities is considered as payment for the 
land although in other situations there might be once-
off or annual fees (Cotula 2011). 

Large-scale plantations have the potential to create 
job opportunities in areas with little more than 
subsistence agriculture at present. Many areas in SSA 
have limited cash income opportunities, especially 
in rural areas where even selling agricultural surplus 
can be difficult (Haywood et al. 2008). Both from a 
national perspective as well as from a community 
member perspective, a large emphasis is placed on 
achieving paid employment. 
 
Whilst international markets have historically been 
the main driver for large-scale biofuel, there is also 
the opportunity to develop national markets by 
introducing national blending targets. Brazil is a 
good example of how enforced national markets 
were able to create a huge biofuel industry (Rosillo-
Calle and Cortez 1998, Koizumi 2005). Creating a 
local market helps to both reduce national foreign 
exchange expenditure and increase national fuel 
security. Foreign exchange expenditure on liquid 
fuels is often the single biggest foreign exchange 
expense in SSA countries, estimated at 20-30% of total 
export earnings (Wolde-Georgis and Glantz 2009). 

In Tanzania, oil contributes 40% of the value of total 
imports (Janssen 2006).

From a national perspective, these large-scale 
plantations are the most easily taxed and therefore can 
potentially contribute the most to direct tax income. 
Other production models will tend to have greater 
indirect impacts. 

4.1.2  Constraints to establishment 
A number of constraints make it difficult for biofuel 
investors to invest in large-scale biofuel projects in 
SSA. Accessing land remains a key consideration. 
This is linked to many inter-related issues including: 
dealing with customary land tenure; national land 
laws which might include ongoing tenure reform; 
the fact that most land is already either occupied or 
used; the need to negotiate at national, community 
and individual levels; long time delays due to the 
complexity of dealing with tenure issues; perceptions 
of long-term insecurity of tenure; and, market-based 
criteria (e.g. RSB) for how current land users should 
be treated. 

A lack of access to capital is a concern, especially if 
the country where the investment is to take place is 
considered a high investment risk. These constraints 
were compounded by the credit crunch and declining 
oil prices, which saw many financiers withdraw their 
interests. The financial returns on biofuel can also 
be relatively low, making biofuel unattractive for 
investors (Van Eijck et al. 2010). 

The financial feasibility of biofuel projects has been 
questioned in many situations. As a consequence 
many investors look for some form of state support 
to make the investments more attractive (Van Eijck 
et al. 2010). Costs of operating in SSA can be high; 
although there is abundant and relatively cheap 
manual labour, skilled labour may be in short supply 
and may be expensive. In addition infrastructure such 
as road networks and telecommunications may be 
poor so that the cost of infrastructure and other input 
costs can be exceptionally high. 

Political instability and poor governance can 
increase the investment risks as well as the costs of 
doing business. 
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Low investment in national research may mean 
that companies must undertake a lot of their own 
agronomic research associated with biofuel feedstock 
production. For newly introduced crops such as 
jatropha this means no information is available 
on critical aspects such as yields and management 
requirements, on which to base viability analysis. 

4.1.3  Potential impacts 
Large-scale corporate biofuel feedstock plantations 
have created the most concern in the literature 
around adverse socio-economic impacts, including 
the following:

•• Displacement of current land users and their 
associated livelihood strategies (Cotula et al. 2008, 
Gordon-Maclean et al. 2008, Sulle and Nelson 
2009, Vermeulen and Goad 2006, Schoenveld 
et al. 2010). This could also lead to a loss of 
culture and indigenous knowledge systems. 

•• Displacement of existing agricultural practices 
potentially leading to direct or indirect 
competition for production of food, fuel, feed and 
fibre (Woods and Diaz-Chavez 2007, Rajagopal 
2007). The conflict with food production is 
of particular concern, especially as many SSA 
countries are net importers of staple foods; in 
2000, the average total imported cereal demand in 
sub-Saharan Africa was 33%, with Sudan, Gambia 
and Zambia reaching more than 80% (FAO 2008). 

•• Concern that the biofuel estate will produce fewer 
job opportunities than before the investment 
(Bickel and Dros 2003). So even though jobs 
may bring greater benefits to the individual, a 
net consequence is that a number of households 
become poorer. This problem is compounded 
if most of the jobs involve people who were not 
land users before the introduction of the project 
(Actionaid 2010). 

•• If mechanisation is used, this lowers the potential 
for jobs (Greenenergy 2008)

•• Possible deepening of rural poverty and a loss 
of livelihoods amongst some in the community 
who were using the land before the project’s 
establishment (Actionaid 2010, Wolde-Georgis 
and Glantz 2009). 

•• Loss in ecosystem services and reduced resiliency 
as a result of biodiversity loss and deforestation 
due to direct and indirect large-scale land use 

changes (Koh and Wilcove 2008, Koh and 
Ghazoul 2008, Sala et al. 2009, von Maltitz 
et al. 2010). Large biofuel plantations generally 
do not practise polycultures or intercropping 
and the large emphasis on single large-scale 
monocultures leaves few biodiversity corridors 
and buffer zones (which are often a feature of 
small, individual farms that have considerable 
on-farm biodiversity and a mosaic of agricultural 
land uses). Furthermore, the highly intensive 
agricultural systems often use considerable 
amounts of chemical fertilisers, herbicides and 
pesticides, which negatively impacts local ecology 
(e.g. freshwater reserves).

•• Concerns that these developments are mostly 
driven by foreign investors with limited benefits 
retained in the country. This is particularly true 
if there is little value-adding and preprocessing 
in the country (i.e. the biomass is exported and 
processed to biofuel overseas) (Cotula et al. 2008 
and 2009).

•• Ownership is typically foreign, which brings 
limited national wealth creation and typically 
results in an inequitable distribution of wealth 
for local communities (World Bank 2010, 
Schutter 2009).

•• Foreign labour may be used in preference to local 
labour. This is especially true for management 
positions, but could also happen with manual 
labour. This can exacerbate the inequitable 
sharing of benefits and reduced livelihoods.

•• Concerns that many large-scale projects are 
aimed at exporting feedstock or biofuel rather 
than meeting local fuel needs, which results 
in missed opportunities for stimulating rural 
development (Wolde-Georgis and Glantz 2009, 
Pimentel et al. 2010).

Despite the above mentioned negative impacts 
concerning large-scale plantations, these large-scale 
operations have numerous benefits and in many 
situations may be vital for the establishment of a 
viable biofuels industry. 

•• Biofuel crop yields are typically higher per unit 
area in large-scale plantations than in small-scale 
plantations (e.g. in South Africa small-scale sugar 
producers tend to yield 20% less than large-scale 
producers (Ngapeh 2010)). In turn, African small-
scale palm oil producers are producing about a 
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tenth of Malaysian large-scale producers per ha. 
A consequence of higher yields is that the land 
footprint needed is smaller (World Bank 2010). 
This is, however, at the cost of high inputs such as 
fertilisers that have off-site impacts such as GHG 
emissions and power use. 

•• Increased scale reduces capital and operational 
costs (Amigun and von Blottnitz 2007, 2009 and 
2010, Amigum et al. 2008, Cushion et al. 2010), 
although this can also reduce job opportunities as 
scale also tends to mean increased mechanisation. 

•• Large plantations often bring improved regional 
infrastructure such as roads, clinics and schools 
(Cushion et al. 2010).

•• Creates rural job opportunities with relatively 
well-paid labour, in areas with limited access 
to cash income (IRGC 2008, Domac et al. 
2005, Arndt et al. 2008 and 2009, Koh and 
Wilcove 2008). 

•• Salaries from large-scale producers tend to 
be far higher than those paid by small-scale 
farmers if they hire additional labour. Large-scale 
plantations in Brazil were found to pay above the 
minimum rural wage (Smeets 2008, Assad 2007, 
Moraes 2007). Permanent workers also often 
receive other social benefits.

•• Large-scale producers can be more easily 
regulated on: (i) total extent of planting and 
the rate at which it expands (Koh and Wilcove 
2008); (ii) linking conservation initiatives such as 
maintaining biodiversity migration corridors (von 
Maltitz et al. 2010); (iii) compliance with national 
legislation including tax and labour laws; and, 
(iv) compliance with market-based certification 
criteria (Harrison et al. 2010a).

•• Complex indirect consequences of an enhanced 
rural economy, including the stimulation of 
outgrower producers, that might lead to greater 
food production efficiency (Rossi and Lambrou 
2009, Cotula et al. 2008, CGIAR 2008).

4.1.4  Policy options for enhanced benefits

Enhancing existing local livelihoods

The impact on existing livelihoods during large-scale 
biofuel expansion is potentially one of the greatest 
concerns. Mechanisms that can aid in ensuring that 
positive benefits flow to local livelihoods include:

•• Identifying all existing land users, taking into 
consideration that some use may only be seasonal 
or even only occur every few years.

•• Achieving free and prior informed consent from 
those with a current claim to the land or its 
resources. This should include those with long-
term usage of the land, even if they do not have 
formal ownership rights. Informed consent means 
that the affected parties must have a balanced 
view of the likely impacts and risks involved. It is 
probable that the affected community has unequal 
negotiating capacity, and it may be advisable 
to have an impartial mediator facilitating 
their involvement. 

•• A commitment to actively build skills and 
training in the country as a means to improve 
local skills and employment.

•• Ensuring that local people have first option to 
job opportunities.

•• If individuals are to be compensated for loss of 
livelihood opportunities, then a fair value needs 
to be calculated based on the long-term use values 
being forfeited. It must be borne in mind that 
these use values may have lasted for generations 
before the project, and the level of compensation 
needs to recognise this. 

•• Independent research should determine if the 
net benefits to local communities will be positive. 
Many resources that the community may lose are 
non-market benefits such as access to non-timber 
forest products such as medicines and foods as 
well as ecosystem services such as water. The 
value of these benefits to the local community 
and their livelihoods needs to be considered 
(Harrison 2010b). 

Certification requirements are a powerful mechanism 
for ensuring that large-scale biofuel developments 
enhance local livelihoods. Since this type of project 
aims to sell biofuels to established markets, and the 
trend appears to be that major markets such as the EU 
will demand certification, companies have a strong 
incentive to be certified (Woods and Diaz-Chavez 
2007, Vis et al. 2008, Diaz-Chavez 2010, Harrison 
et al. 2010a). 
 
Legislation and especially tenure and labour 
legislation can be enhanced to reduce negative 
impacts. The state can legislate the requirements 
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for the company’s community engagement and 
the types of compensation for communities for 
their land and labour. In addition the state can play 
a monitoring role to ensure that companies are 
complying adequately, though the need is greatly 
reduced if companies have voluntary certification, 
as the certification agent will undertake most of the 
required monitoring. 

State and NGO facilitation and oversight of land 
acquisition and community engagement can greatly 
reduce negative impacts. Capacity development, 
independent research, legal advice and contracting 
advice are some of the services that can be provided. 

Optimising national returns 

Because large-scale plantations are often set up 
through direct foreign investment, most of the profits 
leaving the country is a very real threat. Mechanisms 
to enhance the national benefits include: 

•• Requiring joint ownership with a limit on the 
extent of foreign ownership; 

•• Requiring a certain percentage of profit, or an 
agreed amount, to be spent on corporate social 
responsibility projects such as infrastructure, 
schooling, clinics, etc; 

•• Restrictions on exporting profits through 
mechanisms such as export tax; 

•• Increasing the amount of value-adding within the 
country (e.g. a project to simply export feedstock 
greatly reduces the potential national benefits);

•• Promoting labour-intensive methods instead of 
mechanisation wherever feasible. The benefits to 
the country are far greater if the investment in a 
biofuels development is used to pay wages rather 
than purchase imported machinery.

Certification requirements are likely to provide 
relatively weak leverage for ensuring that these policy 
options are achieved. To achieve these benefits, 
legislation and financial incentives/disincentives are 
likely to be more appropriate. If the legislation is 
in place, then market-based mechanisms can assist 
in ensuring compliance as adherence to national 
legislation is a key criteria within any certification 
scheme. Making land acquisition dependent on 
these requirements is also an effective way of 
demanding compliance. 

Increasing local ownership and equity of ownership
It is common that large plantations are on leased 
land. The nature of leasing is country-specific, but in 
many instances the lease amounts are relatively small 
and in many, if not most cases, the lease payments 
go to governments, local government or traditional 
authorities. Alternative approaches to tenure and 
lease arrangements could increase local benefits and 
empower local communities. This can be achieved by:

•• Enhancing individual or group tenure through 
tenure reform. This does not need to involve 
freehold tenure, but should ensure that existing 
land users have long-erm tenure security. 

•• Mitigating against the impacts of loss of land and 
land resources by ensuring timely, appropriate, 
and adequate compensation and long term 
development assistance to support livelihood 
reconstruction. This could be achieved through a 
transparent, consultative, and participatory land 
alienation process that subscribes to principles of 
free, prior, and informed consent and supported 
by the statute.

•• Having lease agreements between corporate 
plantations and actual land users. In this instance 
the land user would receive a fixed lease amount 
per year to compensate for forfeiting their 
previous land use rights.

•• Ensuring existing land users become shareholders 
in the company. For this to be appropriate they 
would need to control a substantial share and 
have a true voice in managing the biofuel projects, 
as well as receiving dividends from profits. 

•• Ensuring that if the company closes for any 
reason, including going into liquidation or selling 
to a new owner, then the original land users 
regain their usage rights. Biofuel estates should 
not be used as a mechanism for an in-perpetuity 
transferral of land from the community to 
the state (as has been reported in Tanzania 
(Valentino 2011)). 

•• Considering forms of (reversed) share cropping 
agreements whereby the community is the land 
owner (even if not in the truest sense of the law) 
and the corporation share crops on the land 
(unlike a straight lease, profit is a percentage of 
yield rather than a fixed amount). In other words 
both the ‘land owner’ and crop grower share risks 
and rewards (Silversands biofuels used this model 
in South Africa). 
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•• Considering forms of cooperative ownership 
of the estate, i.e. the current land users form a 
cooperative that runs the estate, possibly in a joint 
partnership with an external investor. 

•• Instead of one large foreign-owned estate, 
creating a large block of smaller, locally owned 
private commercial farms.

A mix of tenure reform and economic incentives 
could help drive these policy objectives. In Brazil 
the social seal approach is used to increase the share 
of small grower farmers (although the way this is 
formulated tends to promote the larger producers 
amongst the small-growers, with limited impact on 
the smaller producers) (Practical Action Consulting 
2009). Certification, if not linked to appropriate 
legislation, will not be an effective mechanism for 
driving these types of changes. 

Mitigating biodiversity impacts

Large-scale plantations tend to be monocropped 
on land that is totally cleared of natural vegetation, 
creating the potential for substantial biodiversity 
impacts. If biofuels capture a large share of the liquid 
fuels market, there will be major global impacts as 
vast areas will be needed. In the African context it is 
also important to realise that the status quo (i.e. not 
introducing biofuels) also has biodiversity impacts 
which need to be traded off against biofuel-induced 
impacts. Poverty, for instance, affects biodiversity, 
and biofuels may assist in reducing poverty. Potential 
mechanisms to reduce these impacts (see von Maltitz 
et al. 2010 for greater detail) include:

•• Ensuring that strategic conservation planning has 
identified important biodiversity hotspots.

•• Planning plantations to avoid biodiversity 
hotspots using, for example, the High 
Conservation Value (HCV) approach.

•• Including strategic biodiversity buffer zones and 
migratory corridors in the plantation plan. 

•• Using mitigation options to offset unavoidable 
biodiversity loss. For instance, include 
surrounding endangered habitats in the biofuel 
estate so that the area can be well managed 
and conserved

•• Locating biofuels preferentially on degraded 
land. Note that degraded land has often already 

lost most of its natural biodiversity and must be 
clearly differentiated from low production land 
that might still hold high amounts of biodiversity. 

•• Locating biofuels on abandoned crop land. Note 
that if the abandoned crop land is likely to be 
used for cropping again in the foreseeable future, 
then the biofuel expansion could lead to indirect 
land use change. 

•• Locating biofuel on crop land and simultaneously 
increasing the crop yield on surrounding crop 
land (through intensification), so that the total 
crop yield remains constant or increases. If total 
crop yield decreases, then indirect impacts on 
land use change and biodiversity are possible.

•• Taking due consideration to prevent the invasion 
of alien species (see IUCN 2009 guidelines) and 
adhering to relevant national phytosanitary and 
plant importation legislations.

Certification standards such as the RSB can have a 
powerful influence on reducing biodiversity loss. They 
are strongly enhanced by clear national conservation 
planning strategies and national biodiversity 
prioritisation. Proper applications of Environmental 
Impact Assessment (EIA) processes should also help 
prevent biodiversity loss. Proper biodiversity planning 
goes beyond what can be expected of individual 
biofuel projects and the state or international 
conservation bodies should provide assistance in 
developing the strategic framework (Harrison et al. 
2010a, von Maltitz et al 2010). 

Preventing deforestation 

Deforestation causes biodiversity loss (see 
discussion on biodiversity above), loss of livelihood 
opportunities (see discussion on livelihoods above) 
and increased carbon dioxide emissions. Where 
biofuels are being grown to mitigate climate change 
then the carbon release is a critically important issue, 
especially if biofuels are destined for sale to the EU 
where the EU RED directive (EC 2009) sets out 
carbon criteria. Where sales are to national markets 
and/or international markets that are not driven 
by GHG reduction requirements, then the carbon 
impacts may be less critical. Both direct and indirect 
deforestation impacts need to be considered. There 
are also many complex direct and indirect feedbacks 
so in a country considering large-scale biofuel, it is 
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the overall or net country deforestation impact rather 
than the specific plantation impact that may be more 
important. Some possible mechanisms to reduce 
deforestation from large-scale plantations include:

•• Limit biofuel to non-forest areas. Note that this 
may reduce forest loss, but could indirectly cause 
deforestation by displacing food production into 
forested land. Non-forest land such as grasslands 
may also have high biodiversity so though there 
may not be deforestation, there could still be 
biodiversity impacts. 

•• Siting feedstock plantations on already 
degraded land.

•• Considering the use of biofuels as a mechanism 
to reduce other forest loss drivers (as explored 
in greater detail in section 6). In most 
African countries traditional fuel usage is a 
big deforestation driver, especially charcoal 
production. If biofuel can be used as a partial 
replacement for charcoal then this may actually 
reduce deforestation. Equally, changing the socio-
economic conditions that lead to traditional fuel 
use or introducing more efficient methods to 
use the biomass might reduce the pressure on 
traditional fuels. 

Certification criteria such as the RSB place a lot of 
emphasis on carbon balance and direct deforestation 
impacts. Very little or no emphasis is placed on 
secondary feedbacks including indirect land use 
change, or indirect reduction in deforestation. 
National level intervention including financial 
incentives, awareness raising and education could 
assist in promoting the use of biofuels over traditional 
fuels (this concept is explored in more detail 
in section 6).

Reducing food fuel conflicts

Food availability could be hampered by biofuel 
production since the large-scale use of land could 
pose a threat to the same land and water resources 
being used for food production. The fact that large-
scale plantations will largely employ farmers as their 
labour force can also lead to reduced food production 
on existing farms. Possible mechanisms to reduce 
these impacts include:

•• Integrated local and national land-use planning 
that ensures land and other resources are 

adequately allocated to optimise and prioritise 
food production.

•• Developing a strong food crop farming sector 
by intensifying agricultural practices could 
potentially free up vast tracts of agricultural land 
whilst simultaneously increasing national food 
security , though could increase risks associated 
with dependency on inputs. At a national 
level governments need to understand what is 
suppressing current food production, and then 
deal with these constraints through appropriate 
mechanisms. This has little to do with biofuel, 
though the biofuel issue can potentially provide 
an opportunity to engage in this debate. 

•• Analysing the constraints in national and 
international policy that impact on national food 
security, to make appropriate adjustments for 
a supportive environment that stimulates the 
food production sector. For instance, increasing 
agricultural research, development and extension; 
reforming land legislation; and providing 
appropriate subsidies, may stimulate food 
production. Allowing cheap importation of food 
and high agricultural taxes may depress the food-
producing agricultural sector. 

•• Zoning areas for biofuel production to prevent 
prime agricultural areas being converted to 
biofuels crops. 

•• Providing workers with some flexibility to 
enable them to tend to their farms (this is being 
practiced by some projects in Mozambique).

•• Growing food crops on the plantation , through, 
for instance, intercropping, which is made 
available to employees in addition to wages 
(though this must be done with extreme caution 
as it may negatively impact on local food markets 
and disadvantage local small-scale farmers).

•• Ensuring labour wages are sufficiently high 
to offset the losses from reduced home food 
production where subsistence farmers have given 
up farming to enter the biofuel labour market.

•• Banning staple food crops from being used as 
biofuel feedstocks. Although this mechanism is 
widely proposed and implemented, whether or 
not it has the desired impact is hotly debated. 
For instance, South African maize farmers 
argue that a maize-based biofuel sector would 
bring stability rather than reducing food maize. 
However, this view is contentious as it may work 
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in years of good production and rainfall, but may 
be problematic during drought years because 
the poor set the price on the margin but cannot 
compete in a market with large biofuel producers 
who will push up the price to ensure market 
access and dominance. 

Indirect impacts between the food and fuel sectors are 
complex and poorly researched. However, the increase 
in infrastructure and market access, available income 
to farmers, development of local markets and many 
other factors could stimulate local food production, 
improve livelihoods and facilitate a shift to higher 
yielding farming practices (Rossi and Lambrou 2009, 
Cotula et al. 2008). 
 
Most aspects of food insecurity in Africa have 
occurred in the absence of biofuel and there is an 
urgent need to understand and remedy the root 
causes of food insecurity. This should be done 
regardless of biofuel developments, but biofuel may 
provide a lever or catalyst for assessing and dealing 
with some of these issues (Haywood et al. 2008). 

Most aspects of food/fuel conflict are difficult to 
manipulate through certification, though the RSB 
does specifically raise this as an issue for consideration 
in food insecure regions. Whereas aspects such 
as a fair wages and fair working conditions can be 
relatively well influenced through certification, 
monitoring food insecurity changes related to 
biofuel expansion would be complex and difficult 
to implement within a certification framework. 

Government support for, and enforcement of, zoning 
can entrench zoning as a mechanism. Government 
can also allow or ban feedstocks for use in biofuels 
where appropriate. A key government intervention 
is the creation of a policy environment to stimulate a 
vibrant food production sector. 

4.2  Type B: Small-scale private 
farmers and outgrowers to produce 
feedstock destined for the national or 
international liquid fuel blends 
Small-scale biofuel producers growing feedstock 
for national or international liquid biofuel blends 
(Figure 3) operate in a vastly different environment to 
the large-scale plantations. Although they may often 
be linked through contracts and markets to the large-
scale producers, most issues affecting these small-
scale growers are different. Most sugar cane-based 
biofuel initiatives are still in the planning phase, but 
most envisage at least part of their feedstock will come 
from small-scale outgrowers (Vermeulen et al. 2009). 
Linking outgrowers to large-scale producers is well 
established in the sugar-for-food industry in South 
Africa, Tanzania and Kenya (IOS 2008). In Tanzania 
and Kenya, small-scale sugar farms are sometimes set 
up as dedicated blocks subdivided between individual 
farmers, as sugar is not suitable for growing in a 
mixed farming model on smallholdings (Matango 
2006, ISO 2008). In South Africa, the small-scale 
farmers who grow sugar tend to dedicate all their 
farming activity to this crop (unpublished data). 
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Figure 3.  These projects provide feedstock from micro to small-scale farms that is dedicated to national or 
international liquid transport fuel blends
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In the case of Jaropha, small-scale farmers tend to 
farm jatropha as a cash crop within a mixed farming 
enterprise (Haywood et al. 2008, German et al. 
2010). The plantation is often set up under contract 
to Jatropha seed-collecting companies, though some 
farmers set up their own plantations, which probably 
costs little more than the labour opportunity costs. To 
date, small-scale jatropha growing has not produced 
many tangible benefits to the small-scale growers 
as plants are not producing high yields, markets 
seem insecure and the industry is not meeting its 
contractual obligations (Haywood 2008, German et al. 
2010a). It is important when discussing small-scale 
farming options to identify what are jatropha specific 
issues verses overall issues relating to contract and 
small-scale farming in general. Poor understanding 
of jatropha management and yields as well as the 
use of unimproved and untested germplasm may 
well disadvantage current small-scale jatropha 
farmers. It appears that many of the original contract 
farming jatropha projects where set up with limited 
information on the dynamics of jatropha growing. 
A lack of appropriate regulation also appears to 
have allowed companies to set up contracts with 
unfavourable conditions for the farmers. The 
companies in some instances also appear to not have 
fully met their contractual requirements in terms of 
guaranteed prices and ensuring a market. 

Oil palm plantations in West Africa are also often 
on small-scale farms in mixed agroforesty systems. 
Currently most African oil is used for the food rather 
than fuel market. Currently most small holders 
are growing old, low yielding (unimproved) palm 
varieties (Vermeulan et al. 2009). Many small-scale 
African palm-oil farmers market through networks of 
intermediatories rather than being linked as contract 
farmers to large-scale processing facilities. 

Though experience with biofuel small-scale producers 
is relatively limited, there is extensive African 
experience from other crops being grown by small-
scale farming either as private individuals or through 
contract farming agreements. An important finding 
is that there can be many negative impacts from 
contract farming (see below section 4.2.3) and it 
is important that government provide a legislative 
framework that protects the rights of the small-
scale farmers, but without becoming over restrictive 
(Eaton and Shepherd 2001, Simmons 2002). Small-

scale farming is, however, a powerful mechanism 
for driving rural development and there are many 
examples of successful small-scale farm development 
in Africa. Small-scale tobacco production has proved 
very profitable to farmers in Zimbabwe and Malawi, 
despite unhappiness around the auction system 
used for sales in Malawi (Nisiku and Botha 2007). 
Similarly the small grower sugar sector in South 
Africa, Tanzania and Kenya has been very successful, 
though it is only in Kenya where this sector dominates 
production with large-scale producers predominating 
in the other countries (ISO 2008, Collin 2007). 
Studies in the Zimbabwe have shown that small-scale 
producers in close physical proximity to large-scale 
producers tend to perform better than more distant 
small-scale producers due to formal and informal 
links between the large and small-scale producers 
(McIndoe-Calder 2011). In all these studies a key 
feature of success appears to be linked to the high 
value of the crop, something that Bijman (2008) also 
identifies as an important ingredient for contract 
farming. Secured market access and support is also 
important – market access having historically been 
a barrier to small-scale tobacco farming in Malawi 
where auction houses demanded a minimum volume. 
In this instance the use of intermediate buyers 
overcame the obstacle, but this decreases the profit 
to the farmer (Nisiku and Botha 2007). Though there 
are cases of high yields from the small-scale sector, 
in most instances small-scale farmers produce less 
per hectare than large-scale, mostly due to lower 
levels of inputs. Small-scale producers of staple food 
produce do not do as well as producers linked to 
export markets or industrial crops, and as Nsiku 2007, 
reports for Zambabwe, few produce a marketable 
surplus. This difference in success between staple food 
production and exported and industrial crops would 
appear to be partly related to the relative profitability 
of the crops, bat also largely to the support 
provided by the respective industries, including the 
guaranteeing of a market. 

4.2.1  Potential opportunities 
The international and national market opportunities 
for biofuel destined for mandatory blends that apply 
to large-scale plantations apply equally to small-scale 
plantations. However, the introduction of large-scale 
plantations and biofuel processing facilities provide 
the greatest opportunity for a small-scale biofuel 
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sector to emerge and develop. From the industries’ 
perspective, supporting a small-scale feedstock 
producing sector has many advantages. It takes away 
the burden of needing to acquire, hold and manage 
large tracts of land. Supporting outgrowers is often 
viewed favourably by the country in which the biofuel 
project wishes to invest. It is also viewed favourably 
by the market, especially where certification is 
required. Most importantly it allows the processing 
mills to access more feedstock than is possible 
from the amount of land allocated to their large-
scale plantations. 

The mills’ financial viability or profit margin depends 
on their throughput; it is in their best interests to 
support the outgrowers who are providing their 
feedstock. As a consequence, mills are prepared 
to provide services to the outgrowers which could 
include short-term loans, assistance in obtaining 
inputs, technical assistance and logistical assistance 
such as transport. Industry-supported outgrowers 
tend to have an advantage over farmers who rely 
on agricultural extension services, although the 
unsupported growers may be able to get higher 
profits (Richardson 2010). Contract based farming 
where the small-scale famer enters into a contractual 
arrangement with the processing mill can take many 
forms, but in general gives the small-scale farmer 
both a secured market and access to technical and/
or financial assistance. Research in the agricultural 
sector has found that contract farmers typically have 
higher income and higher profit than non-contract 
farmers (Bijman 2008). 

4.2.2  Constraints to establishment 
Outgrowers tend to have fewer land tenure 
constraints than large-scale plantations, especially if 
the outgrowers are going to plant feedstock on their 
existing farms, but may find it difficult to increase the 
size of their land holding. Where new blocks of land 
are being opened for outgrowers, their constraints will 
be similar to the commercial plantations. Establishing 
an outgrower supply chain is, however, an expensive 
and slow exercise, with no guarantee on uptake levels. 
The funding model for small-scale farmers is also 
complex, with high transaction costs as a consequence 
of the number of individuals involved. Farmers are 
typically risk-averse, so though some individuals may 
start growing biofuels from an early stage, most will 

wait until they can see the benefits before engaging. In 
the case of jatropha growers in Zambia, most farmers 
only planted a fraction of the area requested of them 
when first trying Jatropha (Haywood et al. 2008). 

Poor education amongst smallholders and a low level 
of understanding around new crops and new markets 
is a constraint to new crop introduction. Most farmers 
have had no formal agricultural training and often 
very limited formal schooling. This is a constraint on 
communication and the setting up of contracts. 

From the biofuels industries perspective, developing 
large corporate plantations may be an easier and 
more secure way of rapidly accessing feedstock. 
The industry may not choose to go the small-scale 
grower route unless there is an incentive to do so. The 
transaction costs of dealing with a vast number of 
small-growers can be potently large, and risks of not 
accessing sufficient feedstock are high. In addition, 
accessing DFI funds for small-scale production 
may be harder than for the establishment of a 
corporate plantation. 

4.2.3  Potential impacts
Though micro and small-scale producers overcome 
many of the social constraints on ownership equity 
that can occur in large-scale projects, they in turn 
introduce their own unique problems. Small-scale 
biofuel farmers are relatively recent in SSA, but 
there is long-term experience of outgrowers in other 
food and fibre crops. Despite small-scale farmers 
representing far greater equity of ownership, this does 
not necessarily mean that small-scale farmers are not 
exploited and that they do not exploit their labour 
(Richardson 2010). Some concerns about small-scale 
biofuel farming models include:

•• Labour, including household labour, can be far 
more easily exploited on small farms versus 
corporate estates. Small-scale growers tend to 
pay below national minimum wages and offer 
no other corporate social benefits. Children 
also commonly assist in farming activities on 
subsistence farms, a practice that would not be 
allowed on corporate plantations (Porter and 
Phillips-Howard 1997). 

•• Biofuel yields tend to be lower, and therefore the 
overall land transformation footprint to achieve 
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the same level of production is higher than for 
large-scale plantations (Ngepah 2010). However, 
this might be slightly offset through intercropping 
or the use of agroforestry systems where a 
diversity of products is being produced and the 
net productivity may be higher. 

•• Farm labour and land has to be split between 
biofuel and food production. This may reduce 
household food production and affect food 
security. This issue is further complicated by 
differing gender roles in food and cash crop 
production, and who in the household has access 
to the profits from cash cropping. There is a real 
threat that women’s labour demands might be 
increased whilst men may have greater access 
to benefits such as the cash earned (Haywood 
et al. 2010). 

•• Farmers are often under contract to mills or other 
corporate buyers. The nature of these contracts 
has been found to bind the farmer to agreements 
with very long periods (up to 30 years) as well 
as having other potentially unfavourable clauses 
such as restricting market access, low levels of 
support and penalty clauses (Haywood et al. 2008, 
German et al. 2010a).

•• The farmers carry high risk, especially where 
markets for the feedstock have not yet developed. 
There are reports that farmers are unable to sell 
their jatropha seeds despite having contracts that 
promised a market (German et al. 2010a). If the 
farmer cannot sell his crop, or receives less than 
anticipated, this is his loss. 

•• Either due to contract clauses or distance, farmers 
often only have access to a single market. This 
takes away their bargaining power. For example, 
many jatropha growers in Zambia are committed 
under contract to sell only to a single organisation 
(Haywood et al. 2008, German et al. 2010a). 
Similarly, sugar cane farmers in Mozambque 
are limited to only one mill within reasonable 
transport distances. 

•• The small-scale operations often increase capital 
and operational costs. For instance, fertiliser and 
pesticide costs are far higher when purchased in 
small quantities and transporting small quantities 
can be more expensive (Ngepah 2010). 

•• Income to the farmer may be low. In fact, to date, 
experience with jatropha been very poor and 
some farmers are reporting low yields, greater 

than expected input costs (including labour) 
and non-existent markets or a low market value 
(Haywood et al. 2008, German et al. 2010a, 
Schoneveld et al. 2010). 

•• A lack of processing capacity can lead to an 
oversupply of feedstock (as happened in the 
Kenyan sugar industry), which results in the 
offered prices plummeting, or the loss of markets. 
If there is only one mill within an economically 
viable radius, it is difficult for the farmer to sell 
elsewhere yet the mill is most likely to first take 
feedstock from its own plantations (where it has 
these) and only use smallholders to make up 
the shortfall. 

•• Small growers are not necessarily given adequate 
and unbiased advice when entering into biofuel 
production. This seems to have been especially 
true for jatropha production projects. 

•• Some companies impose conditions for 
participation in outgrowers schemes. This could 
lead to an inequitable distribution of benefits as 
the most marginalized farmers are excluded from 
participation (Takane 2004; Fold 2008). 

Producing feedstock on micro to small farms rather 
than in corporate plantations has a number of benefits, 
particularly from a developmental perspective:

•• A great increase in equity of ownership, and 
also greater national ownership rather than 
foreign ownership; 

•• Manual labour is more likely than mechanised 
labour, so increasing job opportunities; 

•• Less likelihood of displacement of existing land 
users by new land users (though this could still be 
possible in some circumstances);

•• Farmers diversify their farming activities and this 
could lead to greater on-farm biodiversity and 
resilience of the farming enterprise; 

•• Biofuels may bring cash income into areas with 
very low access to cash income. Investigations 
in Zambia suggest that marketing food crops for 
cash income gives very low returns, and that even 
low yields from a biofuel crop might give better 
cash returns to the farmer (Haywood et al. 2008, 
Borman et al. in press);

•• From the biofuels mills’ perspective, there is no 
need to purchase or lease vast areas of land. This 
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greatly reduces the finances that they have tied up 
in assets; 

•• It provides for mechanisms to develop 
relationships between the large-scale farms, 
biofuel mills and the surrounding community;

•• Because mills depend on maintaining a high 
throughput to maintain profit margins, it is in 
their best interests to support the small growers, 
and so small outgrowers tend to have far better 
financial and technical support than farmers 
producing food crops; 

•• Farmers can shift their crop production at any 
time when the arrangement is no longer working; 
assuming there are no long-term contracts 
preventing this;

•• Easier access to inputs could increase overall 
farming productivity.

 

4.2.4  Policy options for enhanced benefits

Evidence-based research to underpin programme 

It has been especially true for jatropha, but is probably 
also true for other feedstocks, that ‘developers’ 
persuade small growers to undertake biofuel projects 
based on claims of high financial returns, low labour 
requirements, and so forth. In jatropha’s case, it is 
clear that the actual costs and benefits are very poorly 
understood and farmers have been somewhat misled. 
To prevent such problems, the following should 
be considered:

•• Technologies should not be recommended 
for large-scale adoption before they have been 
rigorously tested firstly using station trials and 
then on-farm trials. 

•• The socio-economic implications of the on-farm 
feedstock production need to be investigated, 
including impacts on household food security, net 
income and labour allocations. 

Financial support to conduct appropriate research is 
required to develop appropriate biofuels development 
models and policy support. In addition, policy needs 
to limit the widespread introduction of untested 
technologies, so that large-scale applications can be 
assessed and introduced as a function of technology 
maturity with a preference for robust and easy to 
maintain systems.

Where contracts are used, farmer’s interests need 
to be protected

Illiterate or semi-literate farmers are entering into 
contracts set up by corporate entities and these 
farmers often do not have access to legal advice. 
Although investigations show that farmers are 
often aware of key contract conditions (Haywood 
et al. 2008, German et al. 2010a) they are not aware 
of all contract clauses nor are they aware of the 
consequences of defaulting. Assistance for farmers in 
contracting is needed and this could include:

•• Legal limits on the duration of contracts; 
•• Legal assistance to ensure that farmers have a fair 

voice in the contract conditions;
•• Requiring contracts to be vetted by an 

independent party or NGO that can act on behalf 
of the farmers;

•• Assisting farmers to form cooperatives that can 
then negotiate on behalf of the farmers, giving the 
farmers far stronger negotiating power;

•• Ensuring farmers fully understand contract terms. 

Funding structures are needed to support legal 
assistance for farmers. NGOs can play a large role, 
but they need a political climate that empowers 
them to do so. Agricultural extension officers could 
also play a very useful advisory and facilitating role 
to assist farmers with contracts if the officers are 
properly trained. 

Where small farmers are being certified, the 
certification process should audit the nature of 
contracts and whether a free and fair process was used 
during the awarding of contracts. 

Preventing monopolies

The nature of biofuel developments means that 
competing mills are likely to be established relatively 
far from each other, with each mill having a unique 
feeder area. A consequence is that the mills effectively 
hold a monopoly on markets and can hence lower the 
price they are prepared to pay for feedstock. This can 
be avoided by:

•• Discouraging long-term contracts that will not let 
the producer change to a new purchaser;

•• Allowing for more than one mill to operate in 
an area;
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•• Having legislation that prevents monopolistic  
practices;

•• Increasing local storage and processing facilitates 
that can be used to diversify the value chain 
whilst also helping to regulate the market price; 

•• Adoption of equitable and transparent 
pricing formulas.

These interventions would require legislation to make 
them effective. Certification criteria could be used to 
monitor whether companies are using monopolies to 
underpay small-scale producers. 

Enhancing the bargaining power of smallholders

Individual smallholders have very limited bargaining 
power. They typically have limited formal education, 
and due to poverty are very eager to link to any 
development that can potentially improve their living 
standards. The following can assist in increasing the 
bargaining power of smallholders:

•• Formation of smallholder cooperatives or 
associations, companies would then need 
to negotiate with grower associations rather 
than individuals;

•• Incorporate a union and shareholder structure 
into the biofuels company so that smallholders/
farmers are represented and the local ownership, 
investment and bargaining power improved;

•• Incorporate a social improvement and skills 
development programme into the biofuel project 
to improve life skills and education;

•• NGO or government assistance to represent the 
smallholders during company negotiations.

These changes are not necessarily in the best short-
term interest of feedstock buyers, so it is most likely 
that government or NGOs would need to assist 
communities to organise themselves. 

Education of smallholders

Education of smallholders on opportunities, 
constraints, agronomic practices and their rights 
when entering into agreements would assist 
in empowering small-scale farmers to make 
informed decisions. 

4.3  Type C: Small-scale local energy 
plantations 
The small-scale sector providing biofuel feedstock 
for local energy requirements operates under a 
very different set of circumstances from the small-
scale sector linked to commercial biofuels. In this 
model, it is typically a government initiative or 
NGO initiative that starts the project. The project 
aims to provide fuel, often as electricity, to the local 
community. The project’s management is often a 
community initiative, although a local utility may 
be formed to administer this. Overall, the project 
is likely to have limited resources and although 
extensive outside resources may help to establish the 
project, over the long term most management will 
be local with financial sustainability depending on 
the local community being able to afford to purchase 
the new energy source. These projects can be seen 
as rural development initiatives rather than private 
sector-led commercial initiatives, despite the fact 
that these projects are typically set up on commercial 
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principles. Since these projects are not providing fuel 
to an external market, market-based certification 
mechanisms are an inappropriate mechanism for 
regulating behaviour in this sector.

Probably the best known and best documented 
project of this nature is the FACT Foundation 
project in Garalo Mali. In this example jatropha 
is been grown by small-scale farmers and then 
sold to a locally run power utility to power marine 
generators to produce electricity. The electricity is 
then distributed to the local community (Wijgerse 
2008). Currently the project uses predominantly fossil 
diesel as the local jatropha production is insufficient 
to fuel the project (own observations). jatropha is 
being advocated to fuel multifunction platforms in 
Tanzania using a similar model to that in Mali. The 
Gaia movement is attempting to use ethanol produced 
from small-scale distilleries for local cooking in 
Ethiopia and Brazil (Mengesha 2011). This use of 
ethanol for fuel gel has also been investigated for 
Tanzania (Zuzarte 2007).

4.3.1  Potential opportunities 
Using biofuel for local fuel provision is a powerful 
mechanism for driving rural development. Not only 
does it bring modern fuel to deeply rural areas, 
but it does so in a way that creates numerous local 
job opportunities in the process. Income that local 
villagers would previously have spent on imported 
energy (such as paraffin or diesel) is now used to pay 
local labour in the village and surrounds and to drive 
local enterprise creation (UNDP 2005, Gaunt 2005, 
Karekezi and Majoro 2002, ESMAP 2000). 

In many cases, using local crops as an energy resource 
results in increased efficiency of resource usage 
and reduced environmental impacts in the entire 
bioenergy life cycle. 

Making modern energy available is considered to be 
an effective mechanism for driving development. For 
instance, a simple electric light can make it far easier 
for a school child to read at night, something that is 
difficult by candle or kerosene lantern. Equally, many 
small industries dependent on electrical equipment 
can be established. 

The use of biofuels to supplement or replace 
traditional woodfuels could potentially reduce some 
of the deforestation pressures discussed in more detail 
in section 6.2.2. 

4.3.2  Constraints to establishment 
These projects are unlikely to attract industry 
funding (other than through social responsibility 
commitments) as the projects are unlikely to deliver 
a high rate of return to an investor. In fact, most of 
these projects will not have any profit motivation, but 
may simply be financially self-sufficient. As such the 
corporate sector will not invest in these projects and 
alternative funding streams will have to be sought. 

Facilitating and funding the setting up of local energy 
projects is a socially complex and expensive task. The 
farmers are not providing feedstock for a corporate 
entity, and as such there is not the strong financial 
pull from a commercial processing mill to support 
the sector. The rural areas where these projects are 
typically aimed have a weak purchasing power that 
may be insufficient to support the initiative. In the 
case of jatropha-based projects, the yields to date have 
been lower than expected and most projects use fossil 
diesel as a substitute. 

Only time will tell if the jatropha option is viable 
from a biophysical and socioeconomic perspective. 
The human skills and capacity to manage what are in 
effect quite complex biomass to bioenergy processes is 
probably lacking in the areas where they are targeted. 
This includes the agronomy skills for new crops, 
technical skills to operate and maintain relatively 
complex machinery, and management and financial 
skills to maintain a power utility. 

4.3.3  Potential impacts
These projects are not expected to have the same sorts 
of negative impacts as might be found in projects 
aimed at the biofuel blending market. The quantity 
of power (available watts per consumer ) may be 
less than is provided by the national power grid. For 
instance, in the FACT Foundation project, the average 
household would only get 260 watts for a few hours 
per day (Wijgerse 2008). The cost of biofuel may be 
higher than that from large-scale biofuels projects 
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due to economies of scale. Therefore, careful needs 
assessment, projection and planning is required when 
determining the capacity of local power grid systems 
(microgrids and minigrids).

These projects are aimed at local fuel provision, either 
through reducing local energy costs, or replacing a 
more traditional fuel. In particular electricity is often 
used to replace kerosene lamps and hence provide 
superior and more convenient illumination as well as 
providing access to numerous electrical appliances 
such as cell phone chargers and televisions. Pitfalls 
and benefits of this model include:

•• These projects will only be sustainable if biofuels 
can be produced cheaper and/or deliver greater 
non-monetary benefits than imported fossil fuels. 

•• The biofuels are unlikely to compete with local 
‘free’ fuels such as firewood for energy intensive 
tasks such as cooking. Therefore, although 
biofuels are modern fuels suitable for some 
functions, they may not fulfil all energy needs and 
may not necessarily reduce deforestation. 

•• These projects are often strongly reliant on 
an NGO or government programme, and if 
this support stops they may collapse. Current 
projects have all been initiated through strong 
commitment from outside organisations and 
dedicated individuals. 

•• Energy carriers and electricity brought into areas 
with poor infrastructure and that are too remote 
to have access to the national power grid.

•• Liquid fuels that are potentially competitive with 
fossil fuels.

•• Potentially improved livelihoods by reducing 
rural energy poverty and rural economic poverty 
through direct livelihood opportunities in 
producing biofuels and indirect benefits from 
small enterprises development (UNDESA 2007).

•• Local labour to produce what would previously 
have been purchased from outside the 
community; hence returning cash to the 
community and stimulating the local economy.

•• Local income generation activities in deeply rural 
areas with limited opportunities.

•• Electrification of remote areas that are unlikely to 
get electricity grid access in the near term.

•• Access to electricity can potentially stimulate 
a host of energy services and the development 

of new secondary industries that depend on 
electricity and waste heat from the electricity 
generation process.

•• Diversifying farmers’ cash generating 
opportunities and potentially increasing resilience 
by reducing dependence on external inputs.

4.3.4  Policy options for enhanced benefits
Note: all policy options for enhanced local energy 
provision depend on state intervention. Certification 
is seen as having very limited relevance to this type of 
project as a mechanism for driving sustainability 

Expansion from pilot projects

Replicating projects once an operational pilot is 
established is far cheaper than the establishment 
of the initial pilot. Assuming pilots show that the 
technology is viable, then replication should be quite 
easy. However, strong government and donor support 
is likely to be needed to make this possible.

Considering new fuels and transformation 
pathways 

Converting jatropha oil to electricity is an inefficient 
and potentially quite expensive mechanism for 
creating electricity. Alternate options, though often 
requiring greater investment, may provide enhanced 
benefits. These include gasification of dedicated 
fuelwood plantations and the use of ethanol for 
cooking (see section 5.2). 

Expand from local use to sale of energy 
As technologies for rural local energy provision 
mature, there is the possibility that successful projects 
can expand to sell their surplus energy. Using over-
engineered production facilities and/or ensuring a 
modular design could help facilitate this process. The 
energy could be in the form of electricity or liquid 
fuels. This option would bring new revenue sources to 
the community and would create a wide variety of job 
opportunities in fuel production, processing and sales 
(e.g. Amigun et al. 2006 and 2008; Zuzarte 2007). 

Carbon funding to increase viability 

The ability to tap into carbon financing for reduced 
emissions may enhance financial viability. If 
these projects could be demonstrated to reduce 
deforestation then this could enhance the carbon 
benefits; this is unlikely in the jatropha-to-electricity 
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implementation model, but may be viable for an 
ethanol gel or gasification model (see section 5.2). 

Identifying new funding models 

Despite the significant rural development benefits 
from this type of project, funding and technical 
support will remain a critical constraint to large-scale 
uptake. State funding to these projects may be far 
more cost effective than providing grid electricity 
and hence justify subsidies equivalent to the costs of 
alternative electrification options. Many benefits will 
occur across the responsibilities of many government 
ministries and cross-ministry collaboration could 
reduce overall costs to a single ministry. In addition 
there may be alternative funding models based on 
private sector involvement (possible supported by 
favourable state incentives), or direct private sector 
investment through the development of a model 
that is fully financially viable, for instance facilitated 
through the use of technologies that open up options 
for the sale of surplus energy as discussed above. 

4.4  Type D: Large-scale local energy 
plantations 
These projects differ from the large-scale projects in 
type A in that they are designed to provide energy 
to a local enterprise, and are run as a component of 
the local enterprise (Figure 5). They are developed to 
reduce operational costs rather than to make a direct 
profit in their own right. 

Very few examples of this project type were found, 
though informal discussions suggested that a few 

mining houses and large corporate farming ventures 
are considering this model. An operational example 
is in the Muzizi Tea Estate tea plantation in Uganda. 
Here, short rotation forestry is used in a heat and 
power operation, where heat is used in drying the 
tea and the power is derived through a gasification 
process; about 200 kW is produced and used for the 
plantation’s electrical needs. The timber used for 
the biofuel is grown on a dedicated part of the tea 
plantation’s land (Buchholz and Volk in press). 

4.4.1  Potential opportunities 
Mines, large commercial farms and plantations in 
deeply rural areas of SSA suffer from poor access 
to fuels, be it petroleum or electricity. Fuels tend to 
be exceptionally expensive due to transportation 
costs, and may well be unreliable due to poor 
infrastructure. Electricity undersupply in many 
countries including Zimbabwe, Zambia and Uganda, 
results in rolling blackouts, so companies cannot rely 
on the national grid. This gives a unique opportunity 
for biofuel development as it improves the biofuels’ 
cost effectiveness and energy security compared to 
petroleum alternatives. In essence, biofuel production 
can reduce operating costs as well as improve the 
reliability of supply. In addition, it can potentially 
improve the public relations image of the core 
industry with surrounding communities by providing 
increased job opportunities. This model could also 
potentially be linked to outgrower schemes, further 
expanding local community benefits. This may also 
help rehabilitate degraded land, particularly in the 
case of decommissioned mines. 
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Figure 5.  These projects are corporate, large-scale projects that provide energy to a 
related corporation for local use
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4.4.2  Constraints to establishment 
These projects have similar constraints to large-scale 
projects, though if the company already owned (or 
had usage rights to) the land then this greatly reduces 
the acquisition constraints. These projects could be 
regarded as diverting attention from the industry’s 
core function (e.g. mining or farming) and hence 
not be supported by shareholders. These types of 
projects are expensive to set up, as they require a 
substantial capital commitment and feedstock crops 
may take a few years to mature before they become 
operational. Jatropha has been suggested as a possible 
crop for some projects of this type, however unproven 
yields leaves a question over jatropha’s viability as 
a feedstock. If in the future high-yielding jatropha 
varieties are bred, then this model may become viable 
for this feedstock. 

4.4.3  Potential impacts
These large plantations may share similar positive 
and negative impacts to large-scale liquid 
biofuel plantations:

4.4.4  Policy options for enhanced benefits
This model is fairly rare, and hence is currently not 
a priority area. No regional or national policy was 
found specifically in support of this model. However 
the issues relating to model A will be pertinent and 
since fuel is not destined for certified markets, the use 
of certification as a control would be inefficient. 



The preceding section investigated opportunities 
for enhancing benefits within specific feedstock 
production models. It is, however, very likely that, 
based on national priorities such as enhanced 
rural development, national economic benefits 
can be enhanced by changing the ratio of projects 
within different feedstock production models. 
Market forces and financial viability are likely to 
favour a specific feedstock production model. 
This model may not be the most optimum model 
from a national development perspective. In such 
instances, legislation and economic incentives and 
disincentives are needed to shift investors into 
different (more nationally beneficial) biofuel feedstock 
production models. 

5.1  Increasing the ratio of small-scale 
to large-scale plantations 
Large-scale plantations are likely to be the most 
favoured option for international investors in the 
biofuel feedstock producing industry (Cushion 
2010, Cotula et al. 2008). A policy decision to shift a 
proportion of biofuel production from large- to small-
scale could be used to increase the biofuel’s rural 
development benefits (Figure 6). This change is most 
relevant in projects where biofuel is being produced 
for the liquid transportation fuel market, but could 

also be used by companies seeking local fuel security. 
A number of countries have already put in place 
biofuel policies in support of this shift. For instance, 
in Brazil the social seal is designed to force companies 
to support small-scale producers (Rossi and Lambrou 
2009). In South Africa the national biofuel strategy 
will only provide support (in terms of tax concessions 
and access to blended markets) to biofuel refineries 
where feedstock is sourced from what are termed 
previously disadvantaged farmers, who would 
effectively be mostly small-scale farmers. 

5.1.1  Potential opportunities 
It is the development of a biofuels industry with 
both processing mills, large-scale plantations and 
other supporting infrastructure (such as road 
networks, markets and input supplies) that creates 
the opportunity for developing a small-scale biofuels 
feedstock supply sector. Restricted access to land for 
large-scale plantations might, on its own, promote 
the large-scale sector to invest in outgrowers as has 
been the case in the South African forestry sector and 
the Malawian sugar sector (Meyers et al. 2002, ISO 
2008). Processing mills often have capacity to process 
volumes beyond those supplied by the mills’ own 
plantations (or large-scale plantations contractually 
linked to the mill). The mill is therefore often eager 

5.	 Actions for achieving improved models of 
biofuel development
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Figure 6.  Use of policy interventions to change the ratio of feedstock production 
from large-scale to small-scale producers
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to acquire additional feedstock. Small financial 
incentives and/or a conducive policy environment 
could persuade investors to support the development 
of an outgrower section. 

5.1.2  Constraints to establishment 
The constraints as discussed for small-scale producers 
in section 5.2.2 are also relevant here. The main 
constraint to changing the ratio of small- to large-
scale producers is likely to be financial and the 
simplicity of business models when dealing with large 
plantations and the high transaction and logistic 
costs associated with managing large numbers of 
small producers. However, if the large-scale sector 
is restricted too much then this could suppress the 
development of the entire biofuel industry as it could 
deter investment. The optimum size of the large-scale 
sector is likely to differ between different fuel types 
and feedstocks (Hayami 2010). For instance, there are 
examples of developing biodiesel production models 
based on jatropha in Zambia where no large-scale 
plantations are involved; however, the long-term 
sustainability of this model is as yet unproven and 
could lead to smallholders bearing the burden of 
trailing an unviable feedstock (Haywood et al. 2008, 
German et al. 2010a).

5.1.3  Potential impacts
Increasing the ratio of micro and small-scale 
feedstock production to large-scale feedstock 
production carries with it all the constraints generic 
to the small-scale feedstock producing sector. From 
a policy perspective, changing the ratio has the 
following additional constraints:

•• Market forces are likely to lead investors to large-
scale plantations in most circumstances (Cushion 
2010, Cotula et al. 2008). 

•• Although small-scale biofuel production is 
assumed to be more socially beneficial than large-
scale production, a number of constraints are 
linked to small-scale production as listed in the 
small-scale production section above. 

•• Although there might be overall national social 
benefits, the government might lose out on direct 
tax-based finances that are more easily collected 
from large-scale enterprises. 

•• The small-scale sector is far more difficult to 
control or regulate. If incentives are in place 
to stimulate this sector, the impacts might be 
unpredictable as to how the sector develops, what 
land is used, and so forth. 

•• Lack of capital in the smallholder sector makes it 
difficult for them to invest in biofuel development 
(Pahariya and Mukherjee 2007). 

From a national perspective, increasing the ratio of 
small growers to large-scale plantations has a number 
of positive impacts in terms of equity of ownership 
and the types of developmental benefits that will be 
achieved. African biofuel projects are too young to 
fully research the relative benefits from small- versus 
large-scale plantations, but there is a strong body of 
evidence that small-scale production has greater rural 
development benefits. But this issue is contentious 
because some benefits only occur from large-scale 
development, such as infrastructure and corporate 
social responsibility spending (Cushion et al. 2010, 
Pahariya and Mukherjee 2007, Vermeulen and 
Goad 2006). 

5.1.4  Options for shifting the ratios of small 
to large-scale plantations 

Incentives to large industry to include small 
growers 

A number of mechanisms can be used to incentivise 
large industry to assist in establishing the small 
grower sector. These include:

•• Requirement for a certain percentage of feedstock 
originate from small holders for eligibility for 
subsidies or benefits (such as access to mandatory 
blend markets). The social seal approach in Brazil 
uses this principle; 

•• Enforcement of contract law to reduce the risks 
and costs of side-selling; 

•• Requirements linked to land acquisition; and
•• Restrictions on total land acquisition. If corporate 

plantations can only supply a proportion of the 
mill’s feedstock requirements then the mill will 
be obliged to find alternative growers. This is in 
effect what has happened in the South African 
commercial forestry industry, where the industry 
has run out of land for corporate plantations due 
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to government-imposed water licences (Mayers 
et al. 2002). 

Certification requirements can be a strong mechanism 
for driving these behaviours as can government 
subsidies and taxes. 

Incentives to aid in establishing small growers 

Direct incentives can be given to small growers to 
assist in establishing themselves. These include:

•• Access to extension services and technical 
assistance;

•• Reduced costs (subsidies) on inputs such 
as fertilisers;

•• Reduced taxes; 
•• Access to knowledge on production, storage and 

(pre-)processing; 
•• Capital grants to improve production and shift 

into more sustainable agricultural practices; 
•• Access to microfinancing at low interest rates; and
•• Off-take and price guarantee. 

These incentives are largely based on government-
funded programmes. Certification would have limited 
or no impact on these mechanisms. However, if mills 
are required to obtain a proportion of their feedstock 
from small-scale growers, they are likely to create 
their own incentive schemes to assist small growers in 
establishing. Certification requirements on obtaining 

feedstock from small growers will therefore have this 
secondary impact. 

Banning of large plantations whilst incentivising 
the establishment of processing facilities

The banning or restricting of large-scale plantations, 
whilst providing a favourable environment for the 
establishment of a biofuel processing industry, would 
force potential investors to establish a viable small-
scale feedstock production sector if they wished to 
establish processing facilities. This would have the 
combined benefit of ensuring processing takes place 
in the country as well as ensuring that production 
is from smallholders. Though models based totally 
on small-scale production is quite common in the 
jatropha sector, these models are rare in the sugar 
sector where secured supply close to the processing 
plant is critical. Kenya, however, has about 90% 
of its sugar provided by small-scale farmers, 
proving that such a model is feasible (ISO 2008). 
Possible incentives to attract processing facilities 
could include:

•• Establishment of free trade zones;
•• Rapid depreciation of equipment;
•• No, or reduced import tax on equipment;
•• Tax incentives, including on export tax or 

exemptions of fuel tax on biofuels;
•• Direct subsidies; and
•• Guaranteed market such as through 

mandatory blends; 
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A legislative ban on large-scale plantations would be 
needed as well as a package of government incentives 
to create a favourable investor environment for 
processing facilities. 

5.2  Moving from global fuel supply to 
local fuel security
To stimulate rural development, and reduce rural 
energy poverty, a policy objective could be that a 
greater proportion of biofuel should be devoted to 
local fuel needs rather than liquid biofuel destined for 
national or international transportation fuel blends. In 
other words the policy objective would be that biofuel 
production must increase rural access to energy, and 
not just rural access to income-generating activities 
(Figure 7). Examples such as the FACT Foundation 
project in Mali have already been discussed, but there 
is the potential for a far wider range of benefits and 
operational models.

5.2.1  Potential opportunities 
The potential to use biofuel as a mechanism for 
driving rural development through both job creation 
and allowing the rural poor to advance up what is 
often termed the energy ladder (UNDP 2005) will 
be discussed in section 5.3.2. In addition, biofuel 

could potentially be used as an urban fuel source, 
particularly as an ethanol gel with substantial positive 
impacts on human health when charcoal burning is a 
major contributor to respiratory disease (Bailis et al. 
2005, Zuzarte 2007). 

A second and less well explored opportunity is the 
potential to reduce deforestation. In the African 
context, deforestation has 3 main drivers, although 
the relative importance of each is poorly researched 
and situation-specific (FAO 2010, Geist and Lambin 
2001). The drivers are: the use of traditional fuels, 
especially charcoal (which is largely for urban 
consumption) (World Bank 2009, Mugo and Ong 
2006, Sepp 2008); legal and illegal trade in tropical 
hardwoods (FAO 2010, Geist and Lambin 2001); and 
clearing forest for agricultural fields.
 
Many of the drivers in Africa are related to poverty. 
Charcoal has very limited returns to the maker, but 
is a major industry because the rural poor have very 
limited alternative income sources (World Bank 2009, 
Mugo and Ong 2006, Sepp 2008) and there is high 
urban demand for cheap energy (Sepp 2008). Biofuels 
could be part of a solution for alleviating rural poverty 
by providing alternative livelihood opportunities, 
whilst simultaneously providing a cheap alternative 
fuel source. 
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Biofuels, in some circumstances, could require less land 
per unit of useful cooking energy than traditional wood 
and charcoal (von Maltitz and Mapako in prep). As 
illustrated in Figure 8, the energy efficiency of ethanol 
gel-based cooking fuel would require 20 to 100 times 
less forest land than is required for charcoal making 
to provide the same amount of useable energy for 
household cooking. However, current ethanol crops 
result in total clearing of forest land whereas charcoal 
making typically retains forest, albeit in a highly 
degraded state. The opportunity may therefore exist for 
substituting the current charcoal demand with ethanol-
based fuels. The Gaia Foundation has been piloting these 
technologies in Brazil and Ethiopia and the Millennium 
Gelfuel Initiative (MGI), in Malawi and Zimbabwe, with 
some positive results (Schlag and Zuzarte 2008). 

If biofuel can be linked to reducing deforestation 
then there is an opportunity for global carbon fund 
mechanisms such as CDM or RED+ to act as funding 
streams. Equally, if biofuel reduces the health risk from 
charcoal burning, it could be subsidised through health-
related funding streams. 

5.2.2  Constraints to establishment
The constraints to establishment as discussed for 
small-scale local energy producers in section 4.2.2 
is also relevant here. An overall constraint is likely 
to be that this will require relatively expensive 
government intervention, and will require a government 
commitment to investing in rural and urban pro-poor 
development. Despite the rhetoric of the importance 
of rural development, governments in Africa have a 
low track record of prioritising rural and pro-poor 
investment (UNESC 2007). 

If ethanol gel is to be considered as a replacement 
fuel for charcoal then there are numerous constraints. 
Bringing about a change in fuel use is not an easy 
exercise and would require careful facilitation as well as 
the correct financial and social incentives. Comparative 
cost and social acceptance would be a key concern, 
but ethanol gel has safety and human health benefits 
(Zuzarte 2007). In countries such as Tanzania, the 
charcoal industry is huge, and is a critical income 
generating activity for many of the rural poor (World 
Bank 2009), despite the fact that the producer earns 
very little (Sepp 2008). Numerous transporters, and 
retailers also make a living from charcoal, and it is this 
aspect that contributes mostly to the retail price. Any 

biofuel activity aimed at reducing charcoal-driven 
deforestation would have to take into consideration 
the vast socio-economic consequences to the 
rural population. 

5.2.3  Potential impacts 
Projects aimed at fuel security, reducing deforestation 
or improving human health tend to be driven more 
by development objectives rather than commercial 
objectives. As such there are potential impacts, as 
already discussed in section 4.3. Although moving 
energy production for local energy use into rural 
areas is an appealing concept, implementation is 
likely to be difficult and could have huge indirect 
socioeconomic consequences due to the importance 
of current fuelwood and charcoal industries to the 
rural poor. 

These projects are largely aimed at local energy 
security and reducing both energy and financial 
poverty. These types of projects try simultaneously to 
meet 2 developmental goals, firstly to address rural 
poverty by creating new income streams and secondly 
to address energy poverty by creating more affordable 
access to modern energy sources. They are also 
beneficial in:

•• Bringing development (beyond simply feedstock 
production) into rural areas by increasing local 
roles in the preprocessing and processing of 
biomass feedstock;

•• Empowering local people and diversifying 
the local economy beyond simply agricultural 
production, through direct jobs linked to 
the energy production and secondary job 
opportunities due to greater energy affordability 
and access. For instance, electrification can 
power a large variety of appliances such as sewing 
machines or welding machines to support new 
secondary enterprises in rural areas;

•• Allowing for electrification in areas that cannot 
be economically reached by national power grids 
due to high transmission costs and/or low density 
energy demand in the rural areas;

•• Potentially reducing deforestation through a shift 
away from traditional energy such as firewood 
and charcoal (von Maltitz and Mapako in prep);

•• Biomass gasification technology from sustainably 
produced feedstock being environment-friendly, 
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because of the firewood savings and reduction in 
CO2 emissions; and

•• Moving fuel away from charcoal to biofuels, 
which may have human health benefits since most 
biofuels produce less particulates when burnt 
than wood and charcoal (Bailis et al. 2005).

These types of changes will require policy 
intervention and government and donor support. 
Projects are unlikely to be led by the private sector. 
Some form of subsidy is likely to be required to make 
these projects viable, but this is easily justified by the 
rural development benefits. Subsidies or payments for 
ecosystem services may also be appropriate if a direct 
positive link can be shown between the projects and 
reduced rates of biodiversity loss and deforestation. 

5.2.4  Options for enhancing opportunities 
for domestic energy from biofuels 

Modernisation of traditional biomass-to-energy 
production and use

The realisation is emerging that different energy needs 
are required for modern services (such as modern 
communication, cooking, and transport) and that 
these are unlikely to be met by a single energy carrier. 
A pertinent example is that access to electricity does 
not imply that it will be used for all services – many 
poor Africans continue to use firewood or paraffin 
for cooking despite having access to electricity, simply 
because they are more affordable and often only carry 
the cost of labour. Additionally, there may be social or 
secondary benefits from traditional firewood use for 
cooking compared to using electricity such as the heat 
(warmth), taste and ambience. Therefore, the greatest 
intervention may be introducing more efficient stoves. 
Secondary to this, opportunities to replace traditional 
biomass should be explored.

Ethanol gel as a replacement for charcoal or 
kerosene for low income cooking fuels 

A gel made from ethanol and a starch (for gelling) can 
provide a viable alternative to fuels such as charcoal 
or paraffin as a low income cooking fuel (Zuzarte 
2007). The gel is inexpensive to make (with the key 
cost being the ethanol) and it can be burnt in efficient, 
but relatively affordable stoves. The gel poses less of 
a fire risk than kerosene, and is cleaner burning than 

either paraffin of charcoal, greatly reducing the health 
impacts from indoor cooking (Silversands 2010, 
Mengesha 2011, Zuzarte 2007). However, ethanol 
gel has a lower heating value compared to kerosene 
which means that you use more to do the same job. 
To be meaningful, the comparison should use energy 
return on investment or the comparable cost to cook 
a meal, rather than a simple comparison on cost per 
volume. Currently ethanol costs are comparable with 
kerosene, and are more than for charcoal, although 
this is obviously very much situation-specific 
(Zuzarte 2007). The production of ethanol gel has 2 
approaches. It could be a coproduct from large-scale 
ethanol plants, (i.e. a proportion of ethanol produced 
could be diverted to the cooking fuel market), or 
small-scale ethanol producing facilities could be 
set up specifically to produce ethanol for the stove 
market. Experience in Brazil, Tanzania and Ethiopia 
and South Africa’s Silversands project have shown 
that small-scale ethanol production is technically and 
economically feasible (Zuzarte 2007, Amigun and 
Blottnitz 2009, Mengesha 2011). However, the ethanol 
gel made by Silversands is subsidised by the South 
African Government’s free basic energy grant as it 
would not be economically viable at current paraffin 
prices. In other African countries where the gel would 
need to compete against charcoal, similar subsidies 
might be needed to make ethanol gel viable. These 
could be justifiable on the basis of improved health, 
reduced deforestation and improved safety

Production of transportation fuels for local use

This model starts to merge between local energy and 
the production of transport fuel. The fuel is, however, 
not destined for national or international fuel 
blending, but rather is used locally for local needs. 
Use of 100% biodiesel or even straight vegetable 
oil can directly replace fossil diesel in many diesel 
engines. Older and less complex engines, providing 
they have no rubber seals, can easily use biofuels. 
Most modern diesel engines can run on biodiesel 
provided the quality is reasonable. It is technically 
feasible for a rural community to produce their 
own fuels for trucks and tractors, and hence make 
extensive savings on fuel purchases. This does, 
however, depend on the fuel source, as the Bilibiza 
FACT Foundation project in Mozambique indicates 
that fuel quality is highly variable between one 
microfarmer and another and poor quality oil can 
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destroy diesel engines. A quality control process 
would therefore have to be in place. Many rural areas 
pay a premium on diesel due to transportation costs. 
In a country such as Zambia where diesel prices are 
already high, the areas far from the main cities pay 
even higher costs. Small-scale biodiesel plants that 
are able to maintain an acceptable fuel quality are 
reasonably inexpensive and reasonably simple to 
operate. Human capacity and financing are likely to 
be key constraints to establishing such industries, but 
the potential benefits could be substantial. 

Although the use of ethanol as a fuel is technically 
more challenging than biodiesel, new technologies 
are being developed and tested to use ethanol as 
a direct petrol and diesel replacement. Using fully 
ethanol compliant cars rather than mixing ethanol 
and petrol has the advantage that less expensive 95% 
pure ethanol can be used (to mix ethanol with petrol 
requires ethanol of about 99% purity, but removing 
this last 4% of water is a costly and energy intensive 
process). New technologies are being piloted that, 
through the use of additives and engine modifications, 
enable diesel engines to use ethanol as the energy 
source (Scania 2007). 

An attractive option is that if communities can 
produce more fuel than is consumed locally then the 
surplus could be sold, bringing an additional direct 
revenue stream to the area. 

Use of gasification for electricity

Gasification may be a more economic model for 
electricity generation than the use of jatropha oil. 
Although technically a more complex process, this 
efficiency is likely to be better in terms of labour 
requirements, and land needed per kWh. Power 
stations could potentially be large enough to sell 
surplus power back to the national power utility or 
to local institutions (such as hospitals) that currently 
depend on diesel generators. Dedicated plantations 
with short rotation, fast-growing trees would provide 
the fuel (see Buchholz and Volk 2007, Buchholz et al. 
2007a and 2007b, Buchholz and Volk 2011). 

Promotion of energy self-sufficiency and 
multifunctional platforms 

Biofuels provide a mechanism for bringing modern 
fuels to rural areas in a way that provides local 
income opportunities rather than encouraging 
village money be spent on external inputs, namely 
fossil fuel. The projects could include dedicated 
electricity development as in Mali, or multifunctional 
platforms as in Tanzania. These projects have 
multiple developmental impacts that include new 
job opportunities from growing biofuels, new 
opportunities made possible due to electrification, 
better light in the homesteads which allows for night-
time activities such as reading and studying, and 
access to mechanical power for pumping, milling and 
other activities. Costs that community members bore 
in the past for purchasing inefficient lighting sources 
such as candles and paraffin lamps may be sufficient 
to fund new and improved electrical lights. Electricity 
in these projects will, however, not replace traditional 
fuels for cooking as the supply is not sufficient. 

Promotion of projects of this nature will require 
extensive government and donor funding and, though 
the actual operating costs may be self-sustaining, 
it is likely that the initial capital costs will need 
subsidisation. The costs to the state may well be less 
than the costs of providing grid electricity.

An additional benefit of these types of projects is that 
they may build local capacity in the management of 
community level power utilities. 

5.3  Developing a small-scale farming 
sector 
Although a lot of literature supports enhancing 
livelihood opportunities for microscale farmers (i.e. 
those small-scale and largely subsistence farmers 
with access to only a few hectares of land) (Rossi and 
Lambrou 2009, Cushion et al. 2010), an argument can 
also be made for assisting in the establishment of a 
class of commercial farmers undertaking commercial 
farming on economically viable small to medium 
scale farms (possibly ranging in size from 10 to a few 
hundred hectares), in other words, assisting farmers 
to move from functional subsistence to farming for 
profit on small- to medium-size commercial farms. 
This commercial model is found throughout most of 
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the developed world and in a number of developing 
countries. It has also been used in establishing a 
successful sugar industry in Kenya and Tanzania. 
The distinction between microgrowers and small- to 
medium-scale farmers is blurred, but would largely 
relate to a movement from subsistence to commercial 
farming. This objective of developing small-scale 
farmers can be achieved in 2 ways: 

•• assisting microscale farmers to increase their 
farming area and improve their farming practices 
so that they become independent commercial 
farmers; and

•• breaking up large-scale corporate owned 
plantations into numerous smaller privately 
owned plantations (Figure 9). 

D1 Oils in their original expansion plans for 
Zambia considered a mixed model of microfarms, 
small commercial farms and large-scale corporate 
plantations (D1 never fully implemented this and has 
largely disinvested from southern Africa) (D1 2007).

5.3.1  Potential opportunities 
The investor interest and industry support linked to 
biofuel developments provides a unique opportunity 
for establishing a commercial farming class. In many 
instances the industry and its investors are prepared 
to facilitate and fund a process of opening up new 
land for medium-scale feedstock producing farms. 

5.3.2  Constraints to establishment 
On very small farms, production of household food 
may be a better land use option than production of 
a relatively low valued biofuel crop. To become a 

commercial biofuel producer, the small-scale farmer 
will need sufficient land to make a reasonable living 
off their biofuel production, potentially still having 
some land left over for food production. Land 
tenure remains a key constraint in many African 
countries, making land acquisition difficult. This 
constraint deters people from investing in land and, 
in particular, from adopting perennial crops such 
as jatropha and oil palm. Lack of skills and capacity 
amongst potential farmers as well as lack of finance, 
since land can often not be used as collateral, for 
farmers are also potential constraints. Community 
infighting, corruption, patronage, protectionism, 
buyer-led markets, HIV and climate change can also 
place major constraints on the establishment of these 
project types, and can lead to long-term instability 
(Valentino 2011). Funding also remains a constraint. 
Whilst large-scale plantations my be able to raise 
capital from investors through international stock 
exchanges, , it is harder for small-scale farmers to 
access this international capital. Even local capital my 
be hard to access for potential farmers. 

5.3.3  Potential impacts 
Moving biofuel production from microfarmers 
or plantations to small-scale, privately owned 
commercial farms carries a number of potential 
negative impacts, including most of the impacts 
common to large-scale biofuel plantation 
development. The advantage is that most land is going 
to national rather than international farmers, with 
farming profit being retained by the national farmers. 
These types of projects are just as likely to displace 
existing land use as are large-scale plantations. 
However, due to constraints on time and labour, 
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food crops will likely be more directly displaced 
in the long run for cash crops, potentially having 
more detrimental effects on long-term food security. 
Regulation of farming practice, including labour 
practice is likely to be far more difficult on these 
medium-scale farms than on corporate plantations, 
but easier than on subsistence farms. 

5.3.4  Options for developing a small-scale 
commercial farming sector
Land size is a constraint to development of a more 
market-orientated commercial small-scale farming 
sector based on the production of biofuel crops. 
There is good evidence that there is a link between 
farmer performance and land size within the African 
small-scale farming sector, with almost all surplus 
originating from the fourth quartile of farmers, those 
who on average have the largest farms (Wiggins 
2009). In some projects, including many historic 
sugar production projects, new irrigated land is 
made available to farmers, adding new fields, rather 
than replacing existing fields. This is obviously only 
possible where land is available and will displace non-
crop-based land use such as grazing. Though the land 
size required to be commercially viable is situation 
dependent, it is likely that the development of a 
commercially viable biofuels feedstock sector based 
on the small-grower model will require that the small 
growers have access to a reasonable amount of land. 

Land tenure and rules over land ownership may be 
constraints to reforms in the agricultural sector, and 
in some cases may be a perverse incentive allowing 
large-scale foreign investors access, but restricting 
access by local framers. A tenure system that allows 
for farm expansion of local farmers may therefore 
be needed wherever the existing system inhibits this. 
Reviewing tenure legislation may be an appropriate 
mechanism to empower farmers to expand their 
farming activities. In addition financial constraints 
often inhibit agricultural expansion. This may be 
linked to land tenure, because in countries with 
communal tenure it is not possible to use land as 
security against loans. However, establishing suitable 
agricultural loan facilities may overcome this obstacle.

State support could facilitate the development of the 
sector in a number of ways including provision of 
infrastructure such as roads and irrigation, reducing 
taxation on both produce and inputs, providing 

appropriate research, facilitating land acquisition and 
assisting in access to loans. 

Managing a commercial farm requires numerous 
skills beyond the agricultural skills of subsistence 
farmers. These would include financial management, 
labour management and machinery management as 
well as different agronomy practices from those used 
at the small-scale. Developing agricultural capacities 
through the provision of appropriate extension and 
training services would therefore be an important 
intervention to enabling the growth of a small-scale 
farming sector. Linking this to appropriate research 
may also boost the potential farmer performance. In 
house research is being undertaken by many of the 
large biofuel producers such a D1 and Sun Biofuels. 
The small-scale farmers cannot afford this r esearch 
and may well require research assistance from the 
state or biofuels industry. 

Facilitating an environment where strong links can 
be build between the small growers and the biofuel 
industry (including large-scale plantations where 
they occur) can greatly help capacitate the small-scale 
farmers. The biofuel industry can also play a critical 
role in providing a guaranteed market. There is a 
huge opportunity for partnerships between biofuel 
investors and small-scale farmers. Joint ventures of 
various forms could be formed which lead to a win-
win situation between the biofuels investors and 
the farmers. Certainly there might be a number of 
short term obstacles to establish a reliable feedstock 
stream from predominantly small-scale farmers, 
but if well managed this might lead to better long 
term sustainability. 

One option is that where an investor would have 
originally set up a large commercially owned farm, 
this is instead divided into a large number of small 
and locally owned private farms. These could 
potentially be farmed as a large cooperative scheme 
so as to still gain the scale advantages of a large farm. 
This type of farming model is well established in the 
sugar industry (ISO 2008).

Market access is typically an important constraint 
to agricultural development in Africa. In this sense 
biofuels may have an advantage over food crops 
as the biofuel sector can create a strong market 
pull. However, if blending targets are reached 
(nationally and/or internationally) then this may 
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have a downward pressure on biofuel prices and farm 
profitability. Despite this potential long term concern, 
the fact that a mill can only operate profitably if it has 
access to sufficient feedstock provides a strong motive 
for the mill to ensure that the farmers providing the 
feedstock remain viable (Mayer et al. 2001). Contract 
farming is often a mechanism used to achieve this, 
and contact farming is known to facilitate market 

linkages (Oluoch-Kosura 2010). There are many 
examples in the forestry and sugar industry where the 
processing mills provide extensive assistance to ensure 
a viable small-scale farming sector. Mechanisms 
such as the Brazilian social seal can also be used 
as additional incentive to the mills to ensure the 
inclusion of small-scale farmers. 



The preceding sections have focused on the feedstock 
production side of the biofuel chain, as this is where 
the most extensive land use change will take place 
and where the greatest number of job opportunities 
will be created. In addition, the feedstock production 
aspect of biofuels is where the greatest activity in 
SSA has taken place to date, with many projects 
having no processing facility, or in some cases the 
feedstock being directly exported in unprocessed or 
partly processed form (e.g. as plant oil). This means 
that there is very limited SSA experience in biofuel 
production that can be drawn upon. Studies have, 
however, looked at theoretical aspects of biofuel 
processing, and general principles can also be learned 
from the experience in other parts of the world. 

The size and location of biofuel processing facilities 
can have profound impacts on a biofuel programme’s 
development. In general, market forces are likely to 
lead to centralised, large-scale processing facilities 
located close to major cities and ports. Incentivising 
the decentralising of processing facilities and the 
creation of smaller facilities can potentially enhance 
rural development opportunities. However, a number 
of trade-offs are involved. 

6.1  Opportunities from small-scale 
biofuel processing facilities 
Promoting the development small-scale biofuel 
refineries rather than large-scale projects could 
potentially have positive benefits that are in line with 
SSA’s desired outcomes from engaging in biofuel 
development. These include: 

•• Can be rural-based, thereby growing the 
rural economy.

•• Can potentially bring cheaper fuel into deeply 
rural areas.

•• Increased value adding in the feedstock 
producing area and hence greater economic 
benefits to the rural areas.

•• Increased equity of ownership since local 
investors can more easily establish small-scale 
rather than large-scale processing plants. It also 
increases the potential for far higher levels of 
national ownership in the biofuel sector. 

•• Increased options for tighter links between the 
farmer and the biofuel producer. For instance, in 
the case of jatropha, farmers could retain their 
rights to the seedcake after oil extraction, and 
then use this as a fertiliser either to enhance their 
food or fuel crop production. 

•• The possibility that providing local fuels can help 
reduce the rates of deforestation, as discussed in 
section 6.2.

•• A better greenhouse gas balance due to reduced 
transport (although this might have to be offset 
against lower efficiency and lower opportunity 
for cogeneration). 

•• Increased opportunity for biofuel feedstock 
production in areas that would be too remote 
to service centralised processing facilities. 
Transporting a refined fuel is easier than 
transporting bulky and heavy feedstock and the 
energy density of final fuel is typically higher than 
for the feedstock. 

Policy to promote small-scale fuel production would 
need to provide both financial and technical support 
to start the small-scale processing sector. Legislative 
changes to existing petroleum legislation may also 
be needed. 

6.2  Constraints to the establishment of 
small-scale biofuel processing
Creating biofuel processing at the local level will be 
a challenging task as a number of constraints would 
need to be overcome, such as:

•• Economies of scale (as discussed in more detail 
below) mean that the capital and operational costs 

6.	 Large-scale versus small-scale 
processing facilities 
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are greater for smaller plants, which can reduce 
total profits.

•• Technical capacity to manage the production 
facilities (as discussed in more detail below) is a 
national constraint in many SSA countries, and is 
particularly acute in rural areas.

•• Investors, especially foreign investors, are most 
likely to invest in large-scale processing plants 
linked to export markets, as this is where they 
are most likely to have low market risk and 
high returns. 

•• Small processing plants located in the rural 
environment will be far from blending facilities if 
blending is envisaged. This is especially relevant 
to ethanol which is currently only useful as a 
formal blend since there are few modified ethanol 
engines. In the case of diesel, informal blending 
in any ratio is possible, but for petrol a controlled 
process is required when the ethanol substitutes 
for other additives.

•• Prohibitive sunk costs of constructing a processing 
plant; lack of access to cheap financial capital.

•• Low purchasing power in rural areas (however, it 
must be pointed out that many rural areas already 
spend large amounts on diesel).

•• Motor manufacturers may not provide warranties 
for vehicles operating on biofuels. This may be a 
relatively minor issue for rural areas where most 
of the vehicle fleet is old and outside the warranty 
period. Some tractor manufacturers are providing 
warranties for 100% biodiesel usage. 

•• Rural farms may be far from ports so that 
transportation costs to biofuels markets are 
considerable. However, fuels should be more easily 
transportable than biomass feedstock. 

6.2.1  Economies of scale 
Biodiesel plants can theoretically be any size with 
planned units ranging from a few hundred litres per 
day up to 15 million litres per day. Excluding the very 
small plants, economies of scale are very weak, and 
therefore the driver for large plants is relatively weak 
from an economic perspective. Amigun et al. (2008), 
for instance, found that optimum size can range 
from 500 to 5000 kg/h with a near flat profile around 
optimum plant size. Possibly a greater scale-dependent 
criteria is the move from manual crushing for oil 

extraction to chemical oil extraction which is far more 
efficient, but only viable for large-scale processing 
plants (Achten et al. 2008). A further consideration 
is the use of continuous flow plants versus batch 
flow plants, with continuous flow typically being 
viable at larger sizes, although new microprocessor 
continuous flow plants are currently being developed 
(Buddoo et al. 2008). The fact that feedstock (oilseeds) 
are relatively concentrated and dense means that 
transportation distance is not as critical in the 
economics of biodiesel production compared to 
ethanol production where the feedstock (sugary and 
starchy plants) is bulkier. 

In contrast, bioethanol plants tend to show strong 
economies of scale, and this has favoured large-scale 
processing facilities. The need to be close to feedstock 
supplies and the cost of feedstock transportation 
provides a competing economic incentive and smaller 
processing facilities may be more economic in areas 
with low agricultural yields (Amigun et al. 2008). 
Moving from 95% pure ethanol (which can be used 
in special ethanol cars) to 99% pure ethanol (as is 
needed for petroleum blends) is also only feasible 
in larger scale plants, unless the initial production, 
processing and distillation is done by distributed 
small-scale operators and the upgrading to pure 
(99%) ethanol at large, centralised ethanol plants. 

Small-scale ethanol plants, though more complex 
than biodiesel plants, are technically feasible, and a 
number are found in practice, although these tend not 
to be aimed at the liquid fuel market. In its simplest 
form an ethanol plant is no different from traditional 
stills used to distil alcohol as a beverage. Although 
these plants are probably not competitive with liquid 
biofuel markets, they can provide niche fuel products 
for local use, as demonstrated by the Gaia pilot 
projects in Brazil and Ethiopia or by the Silversands 
project in South Africa (Silversands 2010, Mengesha 
2011, GAIA 2010, Zuzarte 2007). 

6.2.2  Technical and quality challenges
Large-scale batch processing biodiesel plants are 
technically complex systems although they are well 
established and turnkey installations are readily 
available. This could pose a challenge to deeply rural 
areas without the technical capacity to ensure the 
plant is run efficiently. Even simple, low-volume, 
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batch processing plants need some technical expertise 
if fuel quality is to be guaranteed. Robust machinery 
well suited to a rural environment and able to produce 
quality fuel is, however, currently feasible. 

Large bioethanol refineries would need extensive 
technical competence and in many African situations 
this may require at least the initial reliance on 
imported labour. Even small-scale plants would 
need a fair degree of technical competence, although 
this should be available nationally in most African 
countries. If 99% pure ethanol is to be produced for 

blending, high quality standards would have to be 
maintained. Lower grade ethanol of 95% purity for 
modified ethanol engines or ethanol stoves will not 
require as high a level of quality standards and is more 
suited to small-scale producers and distillers. 

Large-scale biofuel plants are likely to be the norm 
unless there is policy intervention to incentivise 
small-scale plants. There are, however, a number of 
benefits that might be gained from smaller and more 
rural processing facilities. 



Biofuel expansion in Africa is relatively new, and 
with a few exceptions, is still in its infancy. This 
makes it difficult to provide a detailed assessment 
of the opportunities and constraints based on 
specific data on operational projects; when 
available, most case study data applies more to the 
piloting and establishment phase of projects rather 
than to operational phases. Some conclusions 
can, however, be inferred from well-established 
agricultural production of feedstock crops that 
might be considered for the biofuel sector, thus not 
constraining the analysis to biofuel projects. Our 
analysis provides an overall assessment of these 
opportunities and constraints based on a national-
level approach, hence assessing the benefits and 
implications from different production schemes 
relating to a set of desirable outcomes. In addition, it 
assesses potential policy options to remove barriers 
and enhance benefits, and recommends processes that 
could stimulate sustainable biofuel development.

Four areas where biofuels developments can have 
positive impacts are identified from SSA policy 
dialogue. These relate to the rural development 
potential from biofuels, the energy security potential, 
the ability to attract appropriate investment and the 
need for sustainable land use. The need to use biofuel 
investment to drive rural development is a clear 
message from all African policy dialogues on biofuel, 
and it is often embedded in the emerging national 
bioenergy policy, when they have been formulated. 
Still, a growing body of literature identifies numerous 
potential negative impacts on rural communities 
and the environment, so any proposed project would 
need to investigate strategically both the positive and 
negative impacts to ensure that biofuels production 
contributes toward the countries’ development 
goals. SSA countries should aim to maximise the 
rural development opportunities from biofuel 
since it would be counterproductive as well as 
ethically and morally wrong if biofuels were used for 
national economic development and national fuel 

security, whilst leading to increasing poverty within 
communities in the affected rural areas.

Furthermore, biofuel development presents an 
opportunity to increase both national and local 
level fuel security. At the national level, domestically 
produced biofuels can reduce foreign exchange 
expenditure on imported fuel whilst simultaneously 
creating jobs. Alternatively, biofuel can also be used 
as a mechanism to bring modern fuels and energy 
services to remote rural areas. Biofuels could also 
be used to reduce deforestation by providing greater 
amounts of useable energy per hectare of land used 
than is obtained from traditional biomass fuels 
such as charcoal. In addition, biofuels can attract 
substantial amounts of direct foreign investment 
to SSA countries, but this investment does not 
automatically contribute to the objectives of rural 
development and local and national fuel security. 
Such investment may instead result in production 
schemes that concentrate the benefits, with most 
financial benefits leaving the country. Thus, it is 
important to ensure that these investments bring 
benefits for both the investor and the receiving 
national economies. Supporting policies should aim 
to ensure that as much as possible of the investment 
remains within the country, and that it contributes 
toward sustainable development, such as creating 
many good quality jobs. Investment that leads to 
growing feedstock on large, mechanised farms, and 
then exports the raw feedstock with almost no value 
adding or economic benefit to the country, should be 
actively discouraged. 

This working paper moves forward the analysis 
about the opportunities and constraints of biofuel 
development, and likely policy choices to enhancing 
the former and overcoming the latter, by assessing 
them related to 4 distinct types of biofuel feedstock 
farming models.

7.	 Conclusions
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Large-scale plantations dedicated to producing 
feedstock for liquid transport fuel blends are the 
most common and potentially the most contentious 
form of biofuel production, especially where the 
biofuel is aimed at export markets. Although these 
projects bring direct foreign investment, they also 
have the potential for extensive negative social and 
environmental impacts. Many options are available 
to reduce potential impacts and to broaden the 
national benefits gained. Ensuring that current land 
users – including those with informal tenure rights 
– are not disadvantaged is critical; this needs to 
include the rural poor, women and children who are 
typically the last to benefit from new developments. 
Increasing the level of local ownership and involving 
the local community as true partners with true equity 
in the venture is also an option. Careful planning 
to minimise deforestation and biodiversity loss 
are also needed and will require national strategic 
biodiversity and forestry policies. Strategies are also 
needed to reduce potential food versus fuel conflicts, 
but it may be possible to develop a synergistic 
relationship between biofuel and food where biofuel 
development helps stimulate food production, largely 
through improved efficiency of resource use and 
intensification of agriculture. Large-scale plantations 
may also assist in establishing a vibrant, small-scale, 
biofuel feedstock producing sector. 

Small or medium-scale farms producing feedstock for 
liquid transport fuel blends appear to have significant 
benefits over large-scale, mono-cropped plantations, 
but this needs to be carefully assessed on a case by 
case basis, since many more financial, market and 
technical barriers are working against small-scale 
farming, and the outcomes are more difficult to 
monitor than for large-scale farmers. Exploitation 
within the small-scale farming sector is also possible. 
The issue is not whether the industry should be 
large-scale or small-scale, but rather the appropriate 
ratio of small-scale to large-scale producers. At 
present, the processing infrastructure for large-scale 
biofuel plants is not yet in place in SSA, so small- to 
medium-scale, decentralised biofuel processing plants 
could therefore be a feasible option for encouraging 
development in Africa, since it would keep more 
resources and revenue within rural communities. This 
development of smaller scale distributed facilities is 
unlikely to take place unless a policy environment 

is in place to make this type of development more 
attractive than large-scale plantations. 

Biofuel production to meet local energy needs is an 
alternate model of biofuel production for transport 
fuel blends. Currently a small-scale producer 
model is being promoted in some countries where 
jatropha oil is used for electricity generation or to 
run machinery in multifunctional platforms. This 
model helps develop remote rural areas through 
access to modern energy whilst simultaneously 
bringing the opportunities of new biofuel crops to 
local farmers. Nonetheless, given that this model 
of biofuel production is not driven by corporate 
business interests and is thus not linked to large-
scale investments, it is therefore likely to require 
extensive government or NGO involvement to 
make it operational. 

The fourth model is biofuel feedstock production 
to meet the local energy needs of large-scale rural-
based corporations. This model is rare and likely to 
remain so, despite the fact that it might be financially 
viable due to the disproportionally high costs and low 
levels of energy access and reliability in many rural 
areas in SSA. 

Policy interventions can be used to promote the 
transition toward more equitable and sustainable 
biofuel development schemes. This can be done by 
shifting the ratio of biofuel feedstock produced by 
different production models. Increasing the ratio of 
small-scale to large-scale farms is one mechanism 
to increase equity of ownership and to empower 
farmers in the rural areas. In addition, policy could 
encourage the creation of larger farm sizes in the 
smallholder sector and hence assist in moving 
farmers from predominantly subsistence to more 
market-based livelihoods. Incentivising a shift to the 
use of biofuel from transport to household cooking 
could potentially have health benefits and assist in 
avoiding deforestation, but this requires additional 
investigation and assessment in order to better 
understand the impacts. 

 A number of policy interventions are available 
to shift biofuel investment in the direction most 
beneficial to the country’s desired development. 
Actual mechanisms will be country and situation 
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specific, because the impact of biofuel production is 
context-specific and will vary according to feedstock, 
technology and the peculiarities of the country and 
its development goals. A balance is therefore needed 
between policies that will derive the greatest benefits 
for the country, reduce poverty and improve rural 
development with policies that will attract commercial 
investors. Though market-based mechanisms can 
assist in achieving the policy objectives of project 
linked to transportation fuel blends, these benefits are 
dependent on suitable national policy and financial 
incentives being in place. 

The analysis undertaken here suggests that, left to 
market forces alone, it is likely that biofuel expansion 
will optimise financial returns to the investor, rather 

than meeting the strategic developmental needs of 
the SSA countries. Policy interventions are therefore 
needed to ensure that national benefits are optimised. 
Market-based certification processes can partly 
increase the sustainability of biofuel production, 
but these processes on their own are unlikely to 
ensure that biofuel will meet national strategic 
objectives. National strategic planning and the use 
of legislative and fiscal mechanisms are needed to 
ensure that biofuel development takes place in the 
most beneficial manner to the nation and its people. 
Once the correct policy framework is in place, for 
example, including the right balance of incentives and 
disincentives, certification may help ensure adherence 
to national policy. 
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Sustainable biofuel production should provide opportunities for sub-Saharan African countries 
and their inhabitants, especially in impoverished rural areas. Biofuel feedstock production has the 
potential to bring job opportunities and earnings, but this should not be at the cost of existing 
livelihoods and the local environment. Biofuels also have the potential to increase energy security in 
these countries for both transportation and household needs.

Sub-Saharan African biofuel feedstock production projects can be classified into 4 distinct models 
based on production scales (small- versus large-scale farm/plantations) and on the intended use of 
the biofuel (local versus national). The first type embraces large corporate plantations to supply the 
market for liquid transport fuel blends. The second type comprises small-scale producers linked to 
the corporate producers. The third type involves small-scale producers supplying the local energy 
needs of farmers and villages. The fourth and rarest type is linked to the large corporate plantations, 
to meet the corporation’s own energy needs.

The introduction of foreign-owned, large-scale corporate plantations producing biofuel for 
transport fuel blends causes the most concern in sub-Saharan Africa, as their scale and ownership 
arrangements may disrupt rural livelihoods and affect access rights to land resources. However, 
these projects can also bring job opportunities, thereby providing alternative sources of income for 
poor communities. This working paper assesses mechanisms for limiting the negative impacts while 
maximising national benefit capture. Market-based mechanisms versus legal and policy mechanisms 
to enhance long-term sustainability are also discussed.
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