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Biofuel development was mainly promoted in several parts of Africa as an energy security or rural development
strategy. Jatropha was the biofuel feedstock that received the most interest across Africa from investors.
However, jatropha expansion gave rise to a number of contested issues, which produced conﬂicts, winners, and
losers. Access to land was at the heart of several of these conﬂicts. Though some success stories of individual
jatropha projects have been documented, the overwhelming majority of these projects in Africa have either
collapsed or faced signiﬁcant diﬃculties. Understanding the reasons behind the failure of the jatropha sector is
an important gap in the academic literature, while the lessons learnt from failed projects could inform future
policies and practices. This literature review synthesizes the key drivers of failure of the jatropha sector in Ghana
as identiﬁed in the literature, and complemented through site visits and expert interviews. It identiﬁes a number
of reasons behind the failure of individual jatropha projects such as poor business planning, institutional
barriers, limited community participation, unfair compensation practices, obstacles posed by civil society and
unconstructive involvement of chiefs. The ﬁndings indicate the systemic nature of these problems as they often
worked synergistically to catalyse the collapse of many jatropha projects in Ghana. Re-vitalising the biofuel, and
especially the jatropha, industry is virtually impossible given the current challenges. This would require a
renewed political interest in Ghana particularly to deal with the deﬁcits of the land administration institutions.

1. Introduction
Local energy demand in most countries of Sub-Saharan Africa
(SSA) is largely met through locally sourced biomass energy (e.g.
fuelwood, charcoal) or imported fossil fuels [1,2]. At the same time, a
large part of the population lives under extreme poverty without access
to modern fuels. This lack of access to modern fuels has been
considered both a consequence and a driver of poverty [3].
Therefore, policy targets such as energy security, economic development and poverty alleviation are often highly interlinked in SSA [4,5].
Despite some early eﬀorts in the 1980s [6,7], liquid biofuels largely
emerged in the last 10–15 years as a potentially promising strategy to
meet these interconnected policy objectives in SSA [6,7]. Following the
adoption of ambitious biofuel policies in Brazil, EU and the US,1
biofuels gained a lot of international attention, including from African
governments, increasingly becoming an attractive sector for foreign
direct investments (FDIs) in the continent [8–10].
In SSA, rural development and energy security seem to have been
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by far, the most important drivers for biofuel expansion with climate
change mitigation playing a negligible role – if at all [7,11]. The
emphasis in several African countries on FDIs in the agriculture sector
as a pathway to economic development (and as a response to limited
state-led investment) resulted in the sharp increase in the number of
biofuel projects (especially jatropha-related) and the scale of related
land acquisitions across the continent [12–16].
The hope that biofuels could promote energy security and rural
development was however, contested given the regional diﬀerences and
relationality in the drivers for biofuel development [7,17]. What shed
further doubt on the perceived beneﬁts of biofuels was the eventual
emergence of negative impacts at the local level, including some highly
contested issues such as food security [8,12,18–21] and land grabbing
[22–24] which have produced conﬂicts, winners and losers [25–27].
While some jatropha success stories have been documented in SSA
[36–38], the bulk of jatropha projects have underperformed or totally
collapsed in Eastern and Southern Africa [37–41]. However, comprehensive studies in West Africa that explore the reasons and evidence for
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The global biofuel boom of the 2000s was the result of a set of interconnected international circumstances. The main drivers of biofuel expansion varied between countries, but were
mostly associated with energy security, economic gains (including rural development and foreign exchange savings) and GHG emission reductions [7,28–35].
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jatropha (for biodiesel) and cassava/sugarcane (for bioethanol) [59].
In 2006, the Strategic National Energy Plan (SNEP) included a
reﬁned policy statement and new biofuel blending targets for both
gasoline and biodiesel. The policy objective was to “secure and increase
future energy security by diversifying sources of supply through fuel
substitution and complementation of alternative fuels so as to achieve
10% penetration in supply mix by 2015 and 20% by 2020″ [53] (page
104).
To meet this commitment, the government selected 53 districts
across the country to establish pilot jatropha plantations on ‘marginal’
lands to avoid competition with food production.3 The National
Jatropha Project Planning Committee was tasked to develop
1,000,000 ha of jatropha plantations within a period of 5–6 years
[60]. These initial pilot projects were mainly smallholder-based
schemes, where the farmers would have been responsible for cultivating jatropha based on training provided by the Ministry of Food and
Agriculture. The government would have provided the market for this
jatropha oil as the plan was for all government vehicles to run on B20
(see above), while Anuanom Industries Ltd would have been processing
the jatropha oil. This early focus on smallholder-based jatropha
production follows a similar trend to other parts of West Africa [61].
However, while in several of these early eﬀorts, particularly in Mali, the
major end-use of jatropha oil was rural electriﬁcation [43,62,63], in
Ghana jatropha oil was planned to fuel government vehicles and not to
be used directly by local communities.
In 2010, the government of Ghana drafted a new bioenergy policy
that revised the policy targets of the 2006 SNEP. The new target was to
blend fuels with 10% of biofuels (E10, B10) by 2020, and 20% of both
gasoline (E20) and biodiesel (B20) by 2030 [64]. The policy further set
objectives for removing institutional barriers, developing competitive
markets and regulatory support, and reducing GHG emissions. The
policy in a way sought to make Ghana a net-exporter of biofuels in the
medium- to long-term [64], given that the domestic use of biofuel as
speciﬁed in blending targets was not going to happen any time soon
because the reﬁnery and necessary technology were not yet in place.
The continuous support to biodiesel crops such as jatropha and the fact
that the majority of the FDIs came from Europe (Section 3.2),
implicitly suggest that the main market was the European Union
(EU) that had adopted a year earlier its Renewable Energy Directive
(EU-RED).4
This seems to signify a shift in the main driver of biofuel development in Ghana, from energy security to economic and rural development. However, while none of the six major policy objectives of the
2010 Bioenergy Policy explicitly mentioned that biofuels were planned
to be a rural or economic development strategy [64](page 17), the
policy actively exhibited interest to attract Foreign Direct Investment
(FDIs) through the introduction of ﬁscal and tax incentives (e.g.
granting zero import duty and 10-year income tax relief to biofuel
companies). These policy directives imply that more FDIs and larger
land acquisitions would have been necessary to meet these targets
[42,60].
The ensuing Renewable Energy Act of 2011 (Act 832) aimed to
further boost biofuel development. The Act speciﬁes the required steps
for biofuel production in Ghana, but very limited prescriptions are
made about the formal processes to be followed during large-scale land
acquisitions for feedstock production [12,66,67]. Fig. 1 highlights the
diﬀerent stages and required submission procedures for issuing a
biofuel development license, but whether these steps were actually
followed is another matter. Feedstock production licenses (either for

the failure of biofuel initiatives are still limited. This remains an
important gap in the academic literature considering three main
reasons. Firstly, there is a long history of formal policy interest in
biofuels in West Africa, following the adoptions of energy protocol to
boost energy supply in the sub-region by the Economic Community of
West African States (ECOWAS) [52]. Secondly, while numerous policy
directives have been put in place between 2006 and 2008 that
promoted biofuels as a rural development strategy in the region [42–
47],2 the actual progress in implementing these mandates has been
unclear [57]. Thirdly, the policy support of several West African
governments to attract FDIs in the biofuel sector (as manifested by
the surge of large-scale land acquisitions for biofuels) has raised many
concerns [2,9,10,48,49].
The aim of this literature review is to re-construct the evolution of
biofuel policies in Ghana and identify the reasons for the critical failure
of the jatropha sector. Given the on-going discussion on whether
jatropha could still be a viable development option for Africa
[36,38,50,51], the outcomes of this paper will provide signiﬁcant
evidence from Ghana that could be considered in the formulation of
national plans if jatropha-related development is to be re-kindled.
The review starts by oﬀering an overview of the main policies and
actors involved in the biofuel sector in Ghana (Section 2). Section 3
records the main smallholder-based (Section 3.1) and large-scale
(Section 3.2) biofuel projects implemented in Ghana in the last decade,
while Section 4 reviews some of their key environmental and socioeconomic impacts. Section 5 discusses the main reasons for the
widespread collapse of jatropha projects such as the discovery of crude
oil (Section 5.1), the role of civil society (Section 5.2) and chieftaincy
institutions (Section 5.3), the unfulﬁlled utopian promises made by
biofuel investors (Section 5.4), the institutional barriers posed by the
national government (Section 5.5), and the limited participation of
local communities in project design and implementation (Section 5.6).
Section 6 puts these ﬁndings into perspective by developing a
conceptual framework of the linkages between these drivers of failure
and the main actors involved. It further identiﬁes some of the main
lessons learnt from failed jatropha projects that could inform future
biofuel practices in Ghana and beyond.
2. The evolution and development of biofuels in Ghana
2.1. Evolution of biofuel policies and their drivers
The genesis of biofuel interest in Ghana can be traced to Onua
Amoah, a bio-chemist and Chief Executive Oﬃcer of Anuanom
Industries Ltd [12]. In 2003, he called for government support to
promote the development of jatropha biodiesel, including the training
of farmers in jatropha cultivation [12,58]. Following his successful
demonstration of biodiesel production from jatropha, the government
of Ghana established four committees to oﬀer recommendations
regarding the promotion of biofuels nationally [58]. These committees
were set under the new mandate for meeting the renewable energy
targets following the adoption of ECOWAS Energy Policy in 2003 [53].
After a series of meetings, the ﬁrst draft biofuel policy was issued in
2005. It recommended a 20% biodiesel blend (B20) for all government
vehicles and the establishment of a Biofuel Implementation Group
(BIG) under the Energy Commission [58]. In 2006, the National
Jatropha Planning Committee submitted a revised version of this
biofuel policy to the government for consideration. This revised version
contained ambitious targets of 5% gasohol (E5) by 2010 and 10%
biodiesel (B10) by 2015 in transport fuel used by the government.
These blends where to be mainly met through the expansion of

3
While jatropha is toxic and unsuitable for human consumption, hence not a food
crop per se, in reality it can divert indirectly food production through competition for
land, water, capital and other agricultural inputs [7].
4
EU-RED enforced an ambitious blending mandate of 20% by 2020, and allowed
feedstock/biofuel imports from outside the EU if the blending mandate could not have
been met through domestic production [65].

2
West African countries have adopted diﬀerent blending mandates at diﬀerent stages;
e.g. Ghana (B20 by 2030), Nigeria (E10 by 2020), Mali (E20 by 2023) [53–55],.
Furthermore, the ECOWAS has set a regional target of E15 by 2030 for its member states
[56].
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Fig. 1. Formal steps for acquiring a feedstock/biofuel production license in Ghana.

biofuel development in Ghana [42,70–72] given the subsequent
dominance of FDIs in the Ghanaian biofuel sector, the state-led
initiative is often over-shadowed in biofuel discourse and literature in
Ghana. However, the fact that the state-led initiative targeted government vehicles implies that energy security was the primary driver [53]
(page 55 & 104), with rural development being a secondary focus.
Policies after the collapse of the state-led initiative (2007–2008), and
particularly the incentives for FDIs and the adoption of an exportoriented model, aligned biofuel development in Ghana more closely
with rural development objectives.

small-, medium- or large-scale production) are set to run for a
maximum of 20 years, while biofuel export licenses for 5 years [66].
Apart from the requirement to disclose a business plan (technical,
ﬁnancial, social and environmental feasibility analysis), there is no
document that is directly linked to rural development.
However, since 2007, there has not been any actual implementation
of the adopted biofuel policy initiatives (Table 1). Due to this lack of
policy implementation there is currently no commercial domestic
biodiesel production or use in Ghana [68]. Crude oil discovery and
low political commitment are key reasons for this lack of implementation [12] [Personal communication, Energy Commission], but the
reasons of actual jatropha project failure are much more multi-faceted
and discussed extensively in Section 4.
To boost feedstock choices, a sugarcane policy was drafted and
underwent wider stakeholder consultation in 2015–2016. Among other
things, ethanol was mentioned in the sugarcane policy but not explicitly
in the context of transport fuels [69]. Yet if sugarcane production is
boosted then it might contribute to meeting the existing ethanol
blending mandates.
The above suggest that the drivers of biofuel/feedstock development in Ghana appear to have shifted in the past 12 years. While, some
scholars often cite rural development as the main initial driver of

2.2. Main biofuel actors in Ghana
The capability of existing institutional frameworks in African states
to regulate large-scale land acquisitions and biofuel development has
been questioned [8,26]. At the onset of the biofuel boom in the earlyto-mid 2000s most African states (if not all), including Ghana, did not
have legal frameworks in place to regulate the biofuel sector, including
biofuel-related large-scale land acquisitions [6,8,26]. In Ghana, past
attempts to create a new ministry and resolve the institutional crisis in
the energy sector (e.g. the stabilisation of fuel prices, improvement of
fuel supply and fostering partnership with the African Gas Pipeline
135
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Table 1 (continued)

Table 1
Key biofuel initiatives in Ghana.
Source: adapted from [53]
Activity

Year
started

Activity
Year
ended

Institutional
responsibility

2006

2007

1. Energy
Commission

✓

1. Private sector
2. Ministry
of
Food and
Agriculture
3. Energy
Commission

✓

2008

2010a

2010

2015

2009

2012

to E85
Make B5, B10
and E10
blends
mandatory
for
dispensation
at all service
stations.
Introduce
voluntary
blends of
up to E85
throughout the
country.

No

✗

1. Private sector

1. Energy
Commission
2. National
Petroleum
Authority
(NPA)
Joint governmentprivate sector
initiative

Year
ended

Institutional
responsibility

Implementation
Yes

Set up national
committees
for Gasohol
and
Biodiesel
Encourage
cultivation of
jatropha (for
biodiesel
production)
and
sugarcane/
cassava (for
alcohol
production)
Commission a
commercial
biodiesel
plant
Develop
regulations
for gasohol
and biodiesel
as transport
fuel
Attempts to reactivate the
Komenda
and the
Asutuare
sugar
factories
Install gasohol
and biodiesel
blending
plants in
Tema and
Takoradi
Introduce B5
and E10
blends in the
national
transport
fuel market
Install gasohol
and biodiesel
blending
plants in
Kumasi
Introduce B10
and E20 with
voluntary
participation
by Oil
Market
Companies
(OMCs)
Install biodiesel
blending
plants in
Tamale and
Bolgatanga
Install gasohol
blending
plants in
Komenda
and
Asutuare
Introduce
gasohol
blends of up

Year
started

Yes

No

-

-

a
As of May 2016, only the Komenda sugar factory has been revived (partially and
behind schedule)

Company) have largely failed [64,67].
In 2014, in the wake of the unprecedented energy crisis the
government of Ghana created a Ministry of Power, out of the existing
Ministry of Energy and Petroleum (MoEP). Biofuel issues are still
under the Ministry of Energy and Petroleum (MoEP), with the Energy
Commission, the Ministry of Food and Agriculture (MoFA) and the
Environmental Protection Agency (EPA) being responsible for all
upstream activities of the sector (Table 2). All regulatory issues and
downstream activities such as the licensing of reﬁneries and distributors fall under the mandate of the National Petroleum Authority
[64,67].
While the Energy Commission stipulated the role of major stakeholders in the biofuel sector (Table 2), their interrelationship and
interactions is not always clear and well documented in the literature.
Most of what is currently known for Ghana relates to local agreements
between companies and local communities [73]. Fig. 2 maps the lines
of inﬂuence between key stakeholders in the Ghanaian biofuel sector,
and creates an institutional landscape showing their interrelations.
Considering the large number of involved actors (and their diﬀerent
agendas and vested interests, Section 5), their actual interactions are
rather complex but largely fall fall within four categories, (a) provision

✓

✗

✗

1. Energy
Commission
2. National
Petroleum
Authority
(NPA)
3. Oil Marketing
Companies
(OMCs)
4. Bulk
Oil
Storage &
Transportation
Co. Ltd (BOST)

2020

Implementation

✗

✗
Table 2
Major actors and their roles in the biofuel sector in Ghana.
Source [64]:
✗

2010

Activities

Institution

Role

Upstream

Energy Commission (EC)

Licensing biofuel production and
exports

Environmental Protection
Agency (EPA)
Ministry of Food and
Agriculture (MoFA)
National Petroleum
Agency (NPA)

Issue permits for biofuel feedstock
cultivation
Monitoring and supervising
feedstock cultivation
Licensing refineries, transporters,
distributors and retailers. Consumer
protection issues and pricing

Ghana Standards Board

Product quality standards and
certification
Establish facilities for strategic
stocks and bulk storage of biofuels
Research and development with
annual funding from the Ghana
Education Trust Fund for Human
resource development
Feedstock production and refinery

✗

2012

Downstream

2013

✗

2020

2020

-

Others

Bulk Oil Storage and
Transportation (BOST)
Tertiary Educational
Institutions

-

Private sector

(continued on next page)
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Fig. 2. Institutional mapping and interlinkages of the main actors involved in biofuel promotion in Ghana.

jatropha pioneer (Onua Amoah) died in 2007. The initiative was
basically abandoned after a change of government in 2008 and the
new focus of exporting feedstock/biofuels that culminated in the 2010
bioenergy policy (Section 2.1).
Parallel to this, in 2004 small-scale jatropha projects were initiated
in Dormaa and West Mamprusi Districts by the Kumasi Institute of
Technology and Environment (KITE) and the GRATIS Foundation
[61,74]. The small-scale project in the Yaakrom community (Dormaa
District) entailed a Rural Enterprise project and a Diesel-Substitution
project that were developed through funding from the United Nations
Development Programme (UNDP) for KITE, and the Kwame Nkrumah
University of Science and Technology (KNUST). KITE ﬁrst implemented a ﬁrst small-scale whose main aim was to generate electricity for
the local community through using jatropha oil to power an electricity
generator [61]. As of the writing of this paper (June 2016) it has not
been possible to determine whether this project is still operational.
The project in West Mamprusi District aimed to engage about 2,000
smallholders to produce jatropha oil for the machinery used by the
local shea butter industry [61]. This was funded through the UNDPGEF Small Grant Programme with support from the GRATIS
Foundation. It was the ﬁrst small-scale jatropha cultivation and oil
extraction project operated by women in Ghana [74]. Through this
project, women were empowered to cultivate jatropha in their farms,
and use the equipment developed by the GRATIS Foundation to turn
feedstock into 30% biodiesel and 70% jatropha oil for their local shea
butter industry [74]. As of the writing of this paper (June 2016) it has
not been possible to determine whether this project is still operational.
In West Mamprusi District, the European Union has also funded a
small-scale jatropha project between 2009–2014 involving 14 communities. This small-scale project extracted jatropha oil for use in the shea
butter industry. It was coordinated by the Italian research institute
Nucleo Ricerca Desertiﬁcazione (NRD-UNISS) with local implementation done by the NGO NewEnergy-Ghana.5 While funding for this

of funding, (b) formulation of policies, (c) implementation of policies,
and (d) Research and Development (R & D) (Fig. 2).
Fig. 2 suggests that a central stakeholder at the national level is the
Biofuel Implementation Group (BIG) that has been established to
coordinate all biofuel activities in Ghana. The diﬀerent ministries are
generally responsible for inﬂuencing policy formulation with donor
assistance through multilateral and bilateral cooperation. The various
agencies under the ministries are responsible for the implementation of
policy directives (Table 1), including the licensing of biofuel companies.
Issues related to land acquisitions and registrations fall under the
mandate of Lands Commission and Town Planning. R & D is largely
undertaken by tertiary educational institutions and government research agencies, with funding usually coming from both bilateral and
domestic sources (Fig. 2). Funding to implement biofuel projects
mostly comes from the private sector through FDIs and to some extent
from bilateral research agreements.
At the local level, grassroots institutions such as traditional
authorities, Non-Governmental Organisations (NGOs), farmer organisations/associations, and trade unions interact with biofuel investors
following their diﬀerent vested interests (Section 5), supposedly
through the conﬁnes of national policies (Fig. 1, Table 1).
3. Biofuel projects in Ghana
3.1. Smallholder projects
In 2003, the state-led National Jatropha Project was initiated
through the pioneering work of Anuanom Industries (Section 2.1).
The aim was to establish 1,000,000 ha of jatropha plantations across 53
districts through both small- and large-scale feedstock production,
including signiﬁcant plans to integrate outgrowers. Under this scheme,
the state was to provide seedlings and extension support to smallholder
farmers. After harvesting, the state was to buy the jatropha seeds from
the smallholders, produce biodiesel with help from Anuanom
Industries Ltd., and use it to run state vehicles (Section 2.1). This
process was at the stage of distributing seedlings to farmers when the

5
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12% of land under cultivation. Out of this, 526,561 ha were acquired
for jatropha, 520 ha for sugarcane, 401,050 ha for oil palm, 20,790 ha
for soya and 1,210 ha for maize. Eventually, the number of biofuel–
related land acquisitions decelerated after 2008, possibly due to the
2008 change in government, which shifted policy commitment towards
biofuels [12,68] (Section 3.1).
The geographic distribution of these biofuel projects shows that
several jatropha and oil palm acquisitions were located in the rainforest
zone especially in Brong Ahafo (Fig. 3). The next highest concentration
was in the Northern Regions because of its relative abundance of land.
These regions are within the tropical savanna ecosystem, which was
supposed to oﬀer good climatic condition for jatropha [87].
In terms of viability, a recent study shows that the majority of
biofuel projects collapse within the ﬁrst 5 years of operation [75]. In
the case of Ghana, out of the 9 veriﬁed abandoned jatropha projects for
which we could establish a date of collapse, 5 failed in the ﬁrst 3 years
and the remaining failed within the ﬁrst 5 years of operation. The
reasons are diverse and vary according to projects and location
(Table 3), see also Section 5.
It is interesting to note that much less land was actually planted
with jatropha than initially acquired, which is consistent with studies in
other parts of Africa [86]. Some companies, even shifted crops from
jatropha due to the multiple problems they faced (Section 5). For
example, Integrated Tamale Fruit Company acquired 1,363 ha for
jatropha that was later turned into a 600 ha mango plantation while
Scan Fuels acquired 47,000 ha for jatropha that was later shifted to
maize cultivation (700 ha) (Table 3). However, such shifts in focus
from jatropha to other crops were not permitted as these companies
were only licenced to operate as jatropha companies6 following the
procedures outlined in Section 2.

project ended in 2014, the participating communities are still involved
in small-scale feedstock production under the supervision of
NewEnergy-Ghana.
3.2. Large-scale projects
After the decline of the early smallholder initiatives (Section 3.1),
large-scale plantations, often funded through FDIs, became the dominant mode of feedstock production in Ghana (Section 2.1). Previous
studies that documented biofuel projects and large-scale land acquisitions in Ghana have reported mixed ﬁgures about the total number of
companies, projects, and amount of land allocated [14,75–80].
For example, estimates range from 17 companies leasing 1.075
million ha [79], to 20 companies leasing 1.184 million ha [14], 36
companies leasing over 2,000 ha each for a total of 2.05 million ha [16]
and 45 projects on 2.066 million ha of land [13]. Other sources have
reported eight biofuel-related large-scale acquisitions in Ghana for a
total amount of 132,000 ha [81]. These diﬀerences in number of
companies involved and land acquired are largely due to the fact that
these studies were conducted at diﬀerent times. Furthermore, some of
these studies oﬀer aggregate numbers for all land-based agriculture
investments, without disaggregating by crop or purpose (e.g. food,
ﬁbre, biofuel). It should be mentioned that some estimates such as
those of Land Matrix have been criticized for not being able to
distinguish between veriﬁed, unveriﬁed, failed, on-going, completed
or even planned deals [13,48].
Another reason for these discrepancies is due to the diﬃculty in
quantifying large-scale acquisition because the government of Ghana
has not made easily available such data particularly due to them being
scattered as a result of the decentralization of land administration [13].
In Ghana, most biofuel projects are tied to traditional authorities that
do not often keep correct records of such locally- and politicallysensitive investments. Whereas the quality of reported cases in
scientiﬁc literature is left to personal judgment [48,49], data users
are faced with the non-trivial challenge of improving data accuracy
before use.
Below, we address these limitations to the extent possible by
updating an inventory of biofuel projects undertaken in 2012 by
ActionAid Ghana by using some ﬁndings reported in the literature
[10,12,14,72,75–78]. We supplement the published evidence with
information collected by the authors through visits in local land
registries in eight regions of Ghana and interviews with 20 experts
throughout Ghana (September 2015) that reﬂect the main actors in
biofuel value chains as identiﬁed in Section 2.2. Apart from simply
reporting the characteristics of the land acquisitions themselves, we
attempt to identify the eventual fate of each project, as well as the
reasons that might have contributed to their collapse ( Table 3, Fig. 3).
Our ﬁndings suggest that over 31 biofuel-related large-scale land
deals were made between 2001–2011, comprising of 15 veriﬁed foreign
and two Ghanaian companies. Foreign companies are mostly from
Europe with fewer from Asia, America, and other parts of Africa. The
size of each acquisition ranged widely from 202 ha for jatropha
production by Savanna Black Farming and Farm Mgt. Ltd, to
400,000 ha for oil palm and sugarcane production in the Afram
Plains by the Indian Viram Plantation Ltd.
Whereas several studies report that the biofuel boom in Ghana was
in 2006 [14], our review shows that the peak was in 2007, two year
after the drafting of the ﬁrst biofuel policy (Section 2.1). However, the
ﬁrst land acquisition related to biofuels was made as early as 2001 in
Dipale-Gushie-Tunayilli of Northern Region, with the acquisition of
1,363 ha by a local Ghanaian company, Integrated Tamale Fruit
Company, that was later turned into a 600 ha mango plantation
(Personal communication, Land Commission) (see below).
Between 2006–2011, companies had acquired 950,131 ha for
biofuel projects in Ghana, which was equivalent, in 2010, to approximately 4% of total land area of the country, 7% of agricultural land and

4. Biofuel impacts in Ghana
Studies about the impacts of biofuel projects in Ghana (overwhelmingly jatropha) have generated mixed ﬁndings. Whereas there
is a strong evidence base (and sometimes consensus) for some impact
categories, for others there is still a lack of strong empirical evidence
(Table 4). It should be mentioned that all of the impact studies
discussed below are limited to jatropha. Impacts studies for other
feedstocks such as sugarcane and oil palm are not from the biofuel
perspective.
In terms of environmental impacts, a number of studies have
reported the negative eﬀects of jatropha projects to access to nontimber forest projects (NTFPs) such as medicinal plants, wild fruits,
fuel wood and bush meat [14,23,89,91]. This is usually a result of the
large direct and indirect land use change eﬀects associated with the
conversion of natural and semi-natural habitats to jatropha plantations
[32,51]. Some perception-based studies have reported reduced water
availability [89] and direct deforestation [88]. Other studies have
addressed impacts on land use change [12,13], and changes in carbon
stocks and associated carbon debts [94]. The ﬁndings of these studies
are generally negative suggesting that the large-scale conversion of
natural and semi-natural habitats to jatropha comes with signiﬁcant
environmental burdens [23,76,79,88,91,94]. Evidence for impact categories such as soil, water quality, and biodiversity loss is still limited
and comes mainly from the Environmental Impact Assessment (EIA)
reports of the projects [95–97].
When it comes to economic impacts, there are mixed results in
terms of positive and negative eﬀects. Positive eﬀects are generally
associated with income/employment generation while negative eﬀects
are related to the loss of traditional/customary livelihoods at the
community level [14,23,79,88,91]. Interestingly, studies have sug6
Section 5 discusses how some of these companies change their names as part of their
strategy to remain in business.
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Table 3
Characteristics of biofuel projects in Ghana.
Source: Compiled based on data from [82], ﬁeldwork (September 2015) and the literature sources cited.
Region

Location

Acquiring body/
origin

Feedstocka

Year

Area
acquired
(ha)

Area
planted
(ha)

Production
status

Reason for collapse

Source

Ashanti
region

Agogo

Scanfuel (Now
ScanfarmGh Ltd)
Norway

Jatropha/
Maize

2007

47,000 (Chief)

1,050

Jatropha
collapsed

The low perceived
economic efficiency of
jatropha, especially after
crude oil discovery

[82]

4360

Collapsed

Not known

Personal
communication,
Lands Commission
Personal
communication

Hazel Mercantile
Ltd. (India)

Jatropha

2011

13,000
(Investor)
32,566 (LC)
4360

Sege

Bionic Group
(USA)

Jatropha

2009

1750

150

Collapsed

Not known

Yeji
Concessions
a) Kadue
b) Makomanya
c) Gentydua
Yeji
Concessions
a) Tokobi
b) Brenkente
c) Miawani

Agroils (Italy)
Smart Oil Ghana
Limited (Italty)

Jatropha
Jatropha

N/A
2009

15,000
4000

175
450

Collapsed
Collapsed and
now back into
operation

Financial
Initial reason for collapse
was lack of funding

Site visit by author
Site visit by author

Natural African
Diesel Ghana
Limited

Jatropha

2008

50,000

1,000

Collapsed

Not known

Personal
communication,
Lands Commission

Kirmminic
Estates Limited
(Canada/Ghana)

Jatropha

N/A

15,000

850

Collapsed

Not known

Dinkra

Jatropha

2007

400

200

Collapsed

Bredie

Jatropha

2007

12,140

6070

Collapsed

Poor profit in relation to
investment and labour
costs (unrealistic plans)
Mismanagement

Personal
communication,
Former Plantation
Worker
[72,75]

Atebubu

Jatropha

N/A

30,000

2,000

Collapsed

Yeji ( Kobre)

Jatropha

2010

N/A

450

Collapsed

Nsuta, Sekyere

Greater
Accra
Brong
Ahafo

Abease

Prang

N/A

Sugarcane

2008

N/A

520

Collapsed

Domeabra

Jatropha Africa
(UK/Ghana)

Jatropha

2007

50,000

1,050

Collapsed

Not known

Kwanim

N/A

Maize/Soy
Bean

N/A

22,000

1,210

Collapsed

Not known

Ahinakom

Savannah Black
Farming &
Farm
Mgt Ltd
Jatropha Africa
(UK/Ghana)

Jatropha

2006

202

121

Collapsed

Poor yields due to low soil
quality

Site visit by author

Jatropha

2007

50,000

202

Collapsed

Crude oil discovery in
Ghana

Personal
communication
with Farm Manager

Buabeng Oil Palm
Plantation (local)

Oil Palm

2011

N/A

8230

Collapsed

Not known

Symboil AG
(Germany)

Jatropha

2007

7000

N/A

Collapsed

Not known

Personal
communication,
Lands Commission
Personal
communication,
Lands Commission

Gopdc

Oil Palm

N/A

35,235

15,075

On-going

Not known

Afram plains

Viram Plantation
Ltd. (India)

Oil palm/
Sugarcane

2007

400,000

60,030

Operational as of
August 2015

Juapong

Anuanom Farms

Jatropha

2006

405

200

Collapsed

Dunkwa on Offin

Weniba

Eastern
region

Personal
communication,
Lands commission
[72]
[82]

Ineffectiveness of
chieftaincy institutions
Poor profits in relation to
investment and labour
costs (unrealistic plans)
Not known

Kadelso

Central
Region

(700 ha)
Maize ongoing

Kwae

139

[72,75]

Personal
communication,
Lands Commission
Personal
communication,
Lands Commission
Personal
communication,
Lands Commission

Personal
communication,
Lands Commission
Not known
Personal
communication,
Lands Commission
Death of the pioneer of
[12]
(continued on next page)
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Table 3 (continued)
Region

Location

Acquiring body/
origin

Feedstocka

Year

Area
acquired
(ha)

Area
planted
(ha)

Production
status

Reason for collapse

Source

jatropha in Ghana and
owner of the company
Northern
Region

Yendi (Kusawgu
Traditional Area)

Jatropha

2007

40,500

15,000

Collapsed

Alipe (Kusawgu
Traditional Area)

Jatropha

2007

38,000

0

Collapsed

Kpachaa
(Kusawgu
Traditional Area)
Makango

Jatropha

2007

10,696

1000

Collapsed

N/A

Jatropha

2008

28,350

13,000

Collapsed

Northern Sugar
Resource
(BRAZIL)
Integrated
Tamale Fruit
Company- (ITFC)

Sugarcane

2009

N/A

N/A

Work not yet
started

Not known

Jatropha

2001

1,363

600

Collapsed

Community agitation

Galten Agro Ltd

Jatropha

2008

100,000

325

Collapsed

BioFuel Africa
(Norway)

Jatropha

2006

2300

N/A

Collapsed and
now turned to rice

The chieftaincy of a
neighbouring community
(New Bakpa) blocked
project development due
to land tenure and
boundary disputes with
Adidome community
Community agitation and
funding constraints

Kpembi

Dipale, Gushie
and Tunayilli,

Volta
region

Adidome

Lolito

BioFuel Africa
(Norway)

Unfulfilled promises of
job in relation to high
expectations of
communities.
Inefficiencies in
chieftaincy institutions
Civil society negative
publicity and community
agitation. Limited
participation of
community in project
planning.
Inefficiency of chieftaincy
institutions through nondisclosure of transactions
Funding cuts from the
investor

[23,77,78]

[76,83,84]

[76,85]

Personal
communication,
Lands Commission
Personal
communication,
Lands Commission
Kidido and
Kuusaana, 2014

[72]

[72]

a
There are several oil palm projects in Ghana. This Table contains only those that were established for biofuel purposes, or biofuels were one of the original envisaged markets. All
these projects have now shifted focus to the food industry.

gested that while the positive eﬀects of jatropha projects are limited in
terms of the absolute amount of jobs generated and income received,
their stability is sometimes highly valued by the local communities
[14]. Beyond the local community level, jatropha projects have been
identiﬁed as an important source of FDIs that could have had ripple
positive eﬀects on national economic development if the sector
remained economically viable [79].
For social impacts, studies have observed eﬀects on food security,
land dispossession, community conﬂicts, and reduced trust of chieftaincy institutions [14,23,79,88,85,98,91]. However, there have also
been reported a few instances where biofuel projects provided social
services such as community development funds, schools and water
projects through corporate social responsibility (CSR) avenues [89].
It is interesting to note that depending on the location of biofuel
projects, diﬀerent impacts are usually studied (Section 6.2). For
example for projects located in the rainforest zone, environmental
impacts such as deforestation and land degradation are the key focus
[14,16]. On the contrary, impact studies for projects located in the
savanna zone mainly revolve around food security and rural livelihoods
[12,76,84].7

5. Drivers of Jatropha project collapse in Ghana
5.1. Discovery of crude oil
In 2008, crude oil was discovered in commercial quantities oﬀ the
Ghanaian coastline. This discovery coincided with the development and
adoption of the SNEP, which included the national targets and
priorities for biofuel development (Section 2.1). A number of studies
have hinted that the discovery of crude oil signiﬁcantly reduced
political interest in the promotion of biofuels in Ghana, providing
evidence that most of the biofuel activities outlined in SNEP were never
implemented following oil discovery [12,42,68].
While none of these studies could directly attribute the abandonment/failure of speciﬁc jatropha project to oil discovery, there is some
evidence to suggest the existence of a causal link. For example, in 2008,
ScanFuel, a Norwegian company, acquired a large tract of land
(allegedly 47,000 ha engulﬁng 16 communities) in Agogo for jatropha
cultivation to supply the domestic fuel market (Table 3). While
jatropha cultivation started in 2009 with the initial conversion of
350 ha, the focus of the project immediately shifted from large-scale
jatropha to maize production (Section 3.2). This coincided with the
period when Ghana took major steps in oil exploration, giving market
signals that biofuels might become unproﬁtable in the short-term [82].
In another case, the farm manager of Jatropha Africa in Kadelso
attributed the collapse of the project to the discovery of crude oil that
presumably aﬀected the motivation of investors (Personal communication, Farm Manager of Jatropha Africa). In fact, crude oil discovery

7
This is not unexpected considering that in the savanna zone of Ghana there is the
paradox of over 80% of the total population being involved in agriculture, yet one in ﬁve
persons being food insecure and one in nine children dying of malnutrition before the age
of ﬁve [98].
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Fig. 3. Location and sizes of large-scale biofuel projects in Ghana.
Table 4
Sustainability impacts of biofuel projects in Ghana.
Dimension

Impact

Impacts
Studies reporting positive impacts

Studies reporting negative impacts

Environment

Deforestation
Land use change
GHG emissions
Access to NTFP
Water pollution

-

[88]
[14,23]
[94]
[14,23,89]
[89]

Economic

Local income
Local employment
Customary Livelihoods
Attract FDIs

[14,23,70,79,88–91]
[14,23,70,79,88–91]
[79,90]

[23,70,79,89,91,92]
-

Social

Land dispossession
Food security
Social conﬂicts
Trust in chieftaincy
Access to social services

[89–91]

[12,14,23,76,79,85,88,89,91–93]
[12,14,23,71,76,77,79,88–93]
[76,85,88,89,91,85,90,93]
[79,85,89,91,93]
-
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Civil society opposition can be a particularly diﬃcult obstacle to
overcome, especially considering that several biofuel projects have
been “sold” as ethical investments to their international investors [38].
This is in a way a situation where diﬀerences in values lead to
contestation and conﬂict, and eventually to crisis when the necessary
social support is not mobilized [31].

might not only have aﬀected domestic and foreign biofuel-related
investments (e.g. oil palm and jatropha), but possibly had a wider eﬀect
for investment in the agriculture sector as a whole [99].
5.2. Civil society opposition
Civil society has played a vocal role from the onset of the biofuel
debate in Africa. Some Non-Governmental Organisations (NGOs) have
promoted biofuel initiatives (usually smallholder-based) oﬀering resources, knowledge and, often, “political” support [100]. Yet, possibly
the majority of NGOs have been alarmed by the potentially negative
socioeconomic and environmental impacts of biofuel expansion, particularly associated with large-scale feedstock plantations. Food security,
loss of land tenure and livelihoods, and human rights violations were
key issues that mobilized NGOs against large-scale biofuel expansion in
SSA [83,101–104].
The belief that biofuels will take food out of the mouths of hungry
people or steal their land has brought an ethically powerful argument
against the entire spectrum of biofuel technologies [105–107].8 These
have often been framed by NGOs in the rather catchy narratives of
“food vs fuel” and “land-grabbing” [83,101–104].
While in reality the debate about the impact of biofuels on food
security and access to land are very complex [108], the power of
simplistic advocacy messages to mobilise resources and local communities against biofuel projects is undeniable.
An interesting example in Ghana is BioFuel Africa, a jatropha
project in the Kusawgu Traditional Area (Alipe community) (Table 3).
The Regional Advisory and Information Network Systems (RAINS), an
NGO, captured this as the “story of how a Norwegian biofuel company
took advantage of Africa's traditional system of communal land
ownership, current climate and economic pressure to claim and
deforest large tracts of land…..using methods that hark back to the
darkest days of colonialism, this investor claimed legal ownership of
lands by “deceiving” an illiterate chief to sign away 38,000 ha with his
thumb print….. We need a more aggressive campaign to halt land
grabbing. ….. Those of us involved in this struggle want to tell the
story as a warning to other African communities, leaders and policymakers to be wary of the promises made by biofuel investors and the
disasters that their land grabbing may bring” [84](page 1 & 6).
The above passages echo concerns of neo-colonialism. The quotation also presents a “dead end” situation in the use of negative words to
describe the situation, with the ultimate aim to raise concerns in the
local communities and mobilise them to stop the project. This negative
publicity was later picked up by ActionAid Ghana [83], and eventually
it incited radicalism among the Kusawgu youth to stop the project at all
costs.
In its campaign message, RAINS also claimed that halting the
project will be in the interest of rural communities in Northern
Regions, and called for the deconstruction of the project citing the
Local Government Act 1993, Act 462 and the Environmental
Assessment Regulations LI 1652 that Biofuel Africa Ltd failed to
comply with. Eventually RAINS and ActionAid Ghana successfully
halted the BioFuel Africa jatropha project in Kusawgu [23,78,107],9
making the company to seek land in Kpachaa (Sections 5.3–5.4).
While it is diﬃcult to assess the legitimacy of the claims of RAINS
and ActionAid as there is no conclusive empirical research on the topic,
it is noteworthy in this case to see how NGOs used crisis narratives to
gain support for environmental activism [23,77,78]. This capitalised on
bad publicity about jatropha in other parts of SSA, which has been
identiﬁed as a major source of failure for jatropha projects [13,80].

5.3. Unconstructive involvement of chieftaincy institutions and local
elites
Chieftaincy institutions are particularly strong in some parts of
Ghana, holding signiﬁcant power over land deals as they are custodians
of 78% of land in the country [75,85,110–112]. There is evidence to
suggest that chieftaincy institutions and local political elites played a
key role in the collapse of some jatropha ventures in Ghana. In fact, the
chieftaincy institutions have been described as “causers and arbitrators of conﬂicts in Industrial Jatropha Investments” in Ghana [85]
(page 6332).
Chiefs can catalyse conﬂict in such projects because through
unclear ownership of land, illegal sale of land, unfair sharing of
beneﬁts, weak leadership and abuse of authority. A recent empirical
study found that when chiefs’ motivation in land deals matches up with
expressions of goodwill and protection of local identity and citizenship,
then land rights are protected [76]. However, this is not always the case
especially when weak institutional frameworks and ‘self-interested’
chiefs are combined. Such an example has been the collapse of the
Biofuel Africa jatropha project in Kpachaa in northern Ghana [73].
The “viliﬁcation” of BioFuel Africa investors from civil society
(Section 5.2) is just one side of the coin when trying to understand
the collapse of the company's projects. The illicit activities of chiefs also
contributed to the abandonment of the company's 40,500 ha jatropha
project at Yendi (Table 3, Section 5.2). In this particular case, the land
transaction was presided by the chief on behalf of his people. Initially
the chief sold already allocated land to the company [76] (double sale
of land is a common practice in Ghana) [113]. However, the aﬀected
farmers did not know about this transaction up until Biofuel Africa
started land clearing to plant jatropha. As a result, there was deep
scepticism about the leadership and benevolence of the chieftaincy
institutions in the Kusawgu Traditional Are10 [82,83]. The aﬀected
people staged numerous agitations due to land rights dispossession as
there was no disclosure of the terms of the contract (or even the
compensation clauses) between the chief and Biofuel Africa. A group of
concerned farmers took the case to court, which ruled in their favour
with Biofuel Africa Ltd eventually being compelled to abandon the
project.
A second case is the 30,000 ha land acquisition by Kimminic
Estates Limited for jatropha production in Atebubu (Table 3). In this
case the traditional authorities could not tell the amount of land given
to the investors, or even mention the speciﬁc names of the companies
since most of the time they referred to all of them as the “jatropha
people” [82].
In both of the above cases, the chieftaincy institutions catalysed the
collapse (or halt) of the jatropha project. In the ﬁrst case (BioFuel
Africa, Yendi), the negative role played by chieftaincy had to do with
the unfair sharing of beneﬁts, weak leadership, and abuse of authority.
The absence of regulators (intermediaries, observers, and even formal
promoters) is common to such land acquisition processes, and can
expose it to iniquitous and exploitative conduct by local chiefs [75].
Consequently, such projects suﬀer from the lack of transparency,
accountability, and trust, as the traditional authorities in Ghana often
refuse to disclose contract terms for fear that others will demand to
share the beneﬁts [75]. This self-interest of chieftaincy and traditional

8
Other scholars even see biofuel development as a paradox or green-washing: “power
and proﬁt painted green” [27,109].
9
Interestingly, some local community members that had hopes of improving their
livelihood from the project by giving out their farmland, probably became worse oﬀ due
to the project failure [23,77,78].

10
Note that the Yendi, Kpachaa and Alipe communities all fall under Kusawgu
Traditional Area
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collapse of Biofuel Africa's other two operations in Alipe and Kpachaa
(Sections 5.2–5.3), the continuous failure of BioFuel Africa to establish
its jatropha operations raises strong concerns about its capability/
knowledge to run a jatropha-based business.
Weak ﬁnancial planning and project management apart from
having negative direct results on the operation of the jatropha projects
themselves, it also resulted in unfulﬁlled promises from the part of the
companies to the local communities [13]. Promises to local communities were usually in the form of:

authority institutions has created a new political space for elite capture,
and raises questions about their eﬀectiveness of being good custodians
of land in Ghana [8,75,114].
In the second case (Kirmminic Estates Limited, Atebubu), the
chieftaincy institutions showed a clear lack of capacity to analyse the
investments and use that information to negotiate appropriately with
the investors. This lack of capacity of chieftaincy institutions and
traditional authorities has been identiﬁed as a key concern about their
ability to negotiate for the beneﬁt of their people, especially in cases of
predatory corporate behaviour from biofuel investors [7].

(a) employment in the jatropha plantations
(b) compensation for loss of land
(c) provision of social services/infrastructure (schools, clinics, water
supply).

5.4. Weak business planning, unfulﬁlled promises and unfair
compensation
In the Ghanaian context, an important driver behind the failure of
jatropha projects has been the unrealistic business plans of early
jatropha investments [13,75].11 Highly optimistic business plans
expecting high jatropha yields eventually did not materialize, while
bad management due to lack of knowledge of jatropha agronomy or
local circumstances further took its toll on several jatropha projects.
Three such examples include Kimminic Corporation, Savanna Black
and Biofuel Africa (Table 3) discussed below.
In a recent study the manager of Kimminic Corporation (Abease
area), cited reasons of economic ineﬃciency and limited market
opportunities behind the collapse of the project [12,23]. The EIA
suggests that within the ﬁrst 5 years (2010–2015) Kimminic
Corporation expected their estates in Abease, Bredi and Dinkra to
have been able to produce 15–16 t/ha of jatropha seeds in full maturity
[97], which is one of the highest yields reported in Africa and most
likely well beyond of what can be achieved with unimproved jatropha
seeds [7,38]. Expecting such large yields in a short period, the company
expanded aggressively its operations. This increased quickly the
operational costs without achieving immediate returns to oﬀset them,
with some people suggesting that the company was expanding the
plantations more rapidly than it could manage it (Personal communication, former plantation worker of Kimminic Corporation). In this
particular project, the amount paid for wages, salaries for workers and
other farm investments were higher than the economic return of the
project indicating very bad business planning.
In the case of Savanna Black project (Ahinakom area), some of the
involved stakeholders stated that while jatropha could grow in some
areas (even those described as infertile/marginal lands), oil yields were
low and could not oﬀset the economic cost of investment (Personal
communication, Security Oﬃcer of Savanna Black). Due to these poor
economic returns, the initially planned investment was reduced
drastically leading to the collapse of the project (Personal communication, Security Oﬃcer of Savanna Black).
Bad planning also took a toll on the Smart Oil Ltd. 4,000 ha
jatropha project (Kadua area). According to interviews with the farm
manager, the company initially planted a jatropha variety that did not
provide suﬃcient yields. As a result after 2 years when yields were low
they uprooted the existing jatropha trees to plant a new variety. By that
time, the investment was substantial but no returns were made from
selling the feedstock, so the company faced ﬁnancial diﬃculties and
eventually collapsed in 2013. The company has reorganised and started
operations again in 2015.
Bad planning was also evident in BioFuel Africa's project in Yendi
area. The company complained that the compensation demanded from
the local communities for giving out the 40,500 ha was higher than
planned (Personal communication, Lands Commission). Apart from
the role that civil society and chieftaincy institutions played in the

In terms of employment generation, in several jatropha projects the
high-skill and high-paid employees often tended to come from outside
the aﬀected communities [104]. In the case of the BioFuel Africa
project in the Volta Region (Loilito), the promised local jobs never
materialised as many of the employees are not natives of Lolito [85,91].
Several local communities were also poorly compensated leading to
agitations and conﬂicts in diﬀerent parts of the country
[8,23,82,85,89]. For several jatropha projects in Ghana, over 85% of
farmers never received the compensations promised by the jatropha
companies [85,91], while the promised social services such as schools
and clinic often never materialized [93].
Whilst the authenticity and legitimacy of the promises made by
biofuel companies is diﬃcult to be assessed post-collapse [92], it seems
that the long awaiting for compensation by local communities and early
changes in business models (e.g. feedstock changes by companies such
as ScanFuel), served as sources of conﬂict and discontent with local
communities, eventually contributing to project collapse [82]. The
ensuing dissatisfaction of local communities due to such unfulﬁlled
promises has been a major collateral blow to the viability of several
biofuel projects in Ghana such as the BioFuel Africa projects in Lotilo
and Kpachaa (Table 3) [12,23,76,85,89,92].
Finally a recent study that assessed the perceptions of households
in relation to the introduction of jatropha in diﬀerent communities, has
shown that respondents believed they were worse oﬀ after the
introduction of jatropha, and felt poorer than neighbouring communities despite having beneﬁted to an extent from the generated
employment [92,93].

5.5. Role of the state and institutional barriers
The 2006 draft biofuel policy envisioned that by 2008 biofuels
would have been successfully introduced into the Ghanaian market,
and that government vehicles would have formed a major component
of the biofuel market (Section 2.1). The Ghanaian government was
responsible for passing and implementing appropriate policies to
develop a viable market in the country. However, following the collapse
of the National Jatropha Project, the initial plans were less likely to
materialize. Currently no state-led commercial biofuel processing is
taking place in Ghana [68], and hence there is no domestic biofuel
market. Although the National Petroleum Authority is mandated to ﬁx
prices for biofuel products, this is yet to be done. In this respect, the
Ghanaian biofuel programme has been a failure,12 and in our view the
12
While there was some modest biofuel production, it was nowhere near the initial
expectations of high domestic biofuel mandates or export to other countries (Section
2.1). For example, Biofuel Africa produced its ﬁrst 50 barrels of jatropha-based fuel in
2009 for domestic car use, before collapsing (Table 3). Dumpong Biofuels also produced
500l of palm oil biodiesel in 2008 for farm machinery. Some other examples include
small-scale biofuel production for use in the shea industry and for rural electriﬁcation
[61,74] (Section 3.1). The Smart Oil jatropha plantation in Yeji, possibly the only
operational jatropha project in Ghana, is currently exporting jatropha feedstock (not

11
This a common theme in several of the failed jatropha projects throughout SSA
[38]. This is to a large extent due to the fact that jatropha is an undomesticated crop for
which little agronomical information and experience growing it commercially existed in
Africa [7].
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project to collapse as the chief essentially halted the project due to this
land dispute. In this case, if a common land registry13 existed in Ghana,
then investors could easily crosscheck the legitimacy of sellers before
proceeding with the land acquisition [85].
An important outcome of the lack of clear framework for large-scale
acquisitions is that the majority of land acquired for feedstock
production, is usually channelled through the customary system, which
is seen to be weak to foreign powers [8,26,60,85]. The legal pluralism
in Ghana unduly delayed the preparation of the guideline for largescale acquisitions due to the diversity of stakeholders, as well as their
diﬀerent vested interests (Personal communication, National Lands
Commission) (Section 6.1). By the time that the draft land acquisition
guidelines came into eﬀect most jatropha FDIs had gained the access to
land (sometimes through illicit means) and had already collapsed.

Table 5
Actors, interests and their role in jatropha project failure in Ghana.
Actor

Interest

Role

Sources

Community
Based
Organisations (CBOs)
Local
Communities/Farmers

Land grabbing/
degradation,
Food Security

Negative publicity of
land/food-related
impacts

[76–78,82,84]

Jobs, land rights
and
compensation for
land given to
jatropha projects
Community
‘development’,
but often selfinterest
Profit from
growing jatropha
and producing
fuel
Energy security
and rural
development

Limited channels to
share grievances
leading to agitations
and protests

[84,93,119,85,91]

Non-disclosure of
transactions and
deals

[75,76,85]

Unrealistic business
plans, bad financial
planning, predatory
behaviour
Passive participation,
lack of regulatory
protection for
investors, lack of
political
commitment, lack of
implementation of
existing policies
Inability to track and
register large-scale
acquisitions due to
lack of guidelines
Limited patronage
due to falling global
fuel prices and
discovery of crude oil

[75,85,91,92]

Chiefs

Investors/
Biofuel
Companies
Government of
Ghana

Lands
Commission

Land title
registration

National
Consumers

Cheap and
reliable fuel

5.6. Unproductive consultation of local communities during project
design and implementation

[68,75,99]

Despite the fact that rural development has been a key driver of
biofuel expansion in Ghana (Section 2.1), few biofuel projects tried to
actively integrate “beneﬁciary communities” in project design [37,116].
In our view, the limited participation of local communities in biofuel
project design and implementation can be seen as both a consequence
of the lack of corporate commitment to actually beneﬁt local communities (Section 5.3), as much as a failure of formal (Section 5.5) and
traditional institutions (Section 5.4).
There are numerous examples in Ghana of what we refer to as the
unproductive consultation of local communities during project design
and implementation, or to at least forge a broader social acceptability
of jatropha [89]. Business plans to a large extent failed to integrate
meaningfully the expectations of local communities [13,75] possibly
due to their limited participation in project design.
For example, in the case of ScanFuel/ScanFarm in Agogo (Table 3),
not all relevant stakeholders were properly involved during the land
transaction. Though stool land ownership14 is practiced in the area,
some portions of the land are directly owned by individual families who
need to negotiate directly with investors. In this particular case,
aﬀected farmers were informed of the land deal only when negotiations
had already been concluded between the chief and the investors.
However, the aﬀected farmers are usually required to address such
concerns through their chief [85] amidst the limited interface between
them and the investors. The Farm Manager of ScanFuel said that “the
chief has not done the right thing because if the people had been
engaged, we would have had peace”[82](page 27). In other jatropha
projects in the Yendi, Kadelso, Yeji and Apile, failure to reach a
consensus about the necessary compensation between farmers, investors and chiefs was a major failure in the overall project design and
implementation (Personal communication; Land Commission,
Tamale).

[12,60]

[68]

lack of implementing existing policies (Table 1) has been key to this.
In our view, a second major policy-related issue that hindered the
success of several biofuel projects in Ghana was the absence of clear
guidelines for large-scale land acquisitions coupled with the decentralization of land administration. Discontent related to land acquisition
procedures has been an underlying factor of the collapse of several
jatropha projects, whether it involved foul play from chiefs (Section
5.3), agitations from NGOs (Section 5.2) or bad planning and lack of
compensating local communities from companies (Section 5.4).
Ghana, much like other parts of SSA, has over the years struggled to
harmonise the customary land administration system with statutory
processes [110]. While this is not a biofuel-speciﬁc issue, the absence of
a harmonized regulatory framework meant that illicit acquisitions
became commonplace in Ghana (and across SSA) [8]. It was not until
2012 that the government of Ghana responded to this by drafting a
guideline for large-scale land acquisitions [115]. However, this delay
prohibited the timely resolution of land disputes between investors and
communities.
Furthermore, with limited regulatory protection disputes between
investors and communities were diﬃcult to be resolved, and often put
investors at a weaker position against chieftaincy institutions [73].
Such an example is the case of the projected 100,000 ha jatropha
project of Galten Agro Ltd (Israel) and the chief of New Bakpa in the
Volta Region. After the chief of Adidome sold land to the company, the
chief of a neighbouring area (New Bakpa) called to halt the project
citing that land is within his traditional area (Personal communication,
Farm Manager of Galten Agro Ltd). This resulted in the jatropha

6. Towards a synthesis of the drivers of failure of the
Jatropha sector in Ghana
6.1. The role of diﬀerent stakeholder in the chain of jatropha failure
Section 5 highlighted the numerous drivers/reasons that have
contributed to the collapse of the jatropha sector in Ghana. To a large
extent these are similar to the drivers/reasons cited for hindering the
viability/sustainability or contributing to the collapse of other jatropha
13
Land registry is a depository where landownerships and titles land are registered/
recorded and stored. The current legal pluralism and decentralization of land administration have created diﬀerent land registries making it diﬃcult to harmonise and track
changes in land ownerships and titles.
14
In these cases, land is held by a stool on behalf of (and in trust for) the subjects of
the stool. This is in accordance with customary law in Ghana.

(footnote continued)
processed oil) to Burkina Faso, while the oil palm industry has shifted focus from the
biofuel market, towards the cosmetic and food markets.
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Fig. 4. Conceptual framework of linkages of drivers of failure. Note: Dotted lines depict expectations between that were not met as suggested by the cited literature, site visits and expert
interviews.

to the land system, during the development and operation of jatropha
projects. In particular, the lack of a “land bank16” by the Lands
Commission, which the companies could use to verify the legitimacy
of sellers, has created space for illicit acquisition procedures [85]. For
example, when land administration fails to resolve the various conﬂicts
of interest, actors are left to devise alternative means to achieve their
goals [85,92]. As a result, there have been several cases where
companies dealt closely with chiefs and local communities with limited
participation of national and local government institutions [73]. Some
NGOs have accused these methods as harking “back to the darkest
days of colonialism” [84] (page 1).
Whereas the chiefs/traditional authorities often get their share of
the deal with the jatropha companies because of their inﬂuence,
position and power as custodians of land, the local communities are
often left out of the negotiation processes and project design (Section
5.6). The motivation of chiefs in land deals has on several occasions
been described as that of ‘self-interest’ [75], with the interests of local
communities being marginalised. Land has also been a critical issue in
the discontent of local communities with jatropha companies, whether
because they were not consulted or compensated properly (e.g. Section
5.6). In some cases, NGOs capitalised on such discontent again
bringing land as a major component of the criticism used (e.g. landgrabbing) (Section 5.2). When tensions become high, investors have no
choice than to pull out.

projects across Africa [6,36,38,41,50,117,118].
However, these drivers of failure are highly interlinked and rarely
work independently. For example, the unrealistic business plans and
the lack of investor experience with jatropha production (Section 5.4)
are key reasons behind the collapse of several jatropha projects
(Table 3). Yet these plans have passed through the registration
processes of both the Ghana Investment Promotion Centre and the
Energy Commission unscrutinised. This suggests the lack of institutional frameworks to regulate properly the biofuel sector (Section 5.5).
Local communities when being confronted with unrealistic business
plans (Section 5.4) gave out land expecting jobs/income/development
that eventually did not materialise. Still they were not consulted
properly (Section 5.6) or their interests were not considered adequately
due to the unconstructive involvement of chieftaincy institutions
(Section 5.3). Failures and omissions at each project stage, from the
feasibility study of the investment (Section 5.4), to process for
acquiring land (Section 5.5) and the local negotiations (Section 5.3)
gave rise to local conﬂicts that were sometimes fuelled by civil society
opposition (Section 5.2). Even when jatropha oil was produced it had
limited domestic avenues to be sold due to the failure of existing
policies to create a viable market (Section 5.5), or even the decreasing
oil prices due to the discovery of crude oil (Section 5.1).
However, to fully synthesize the lessons learnt through the above
literature review, it is important to put the drivers of biofuel project
collapse (Section 5) into perspective of the diﬀerent vested interests of
the multiple actors involved in the chain of jatropha project failure in
Ghana. Table 5 summarises these diﬀerent roles and interests as they
emerge from the academic literature, site visits and expert interviews.
These diﬀerent vested interests can serve as sources for potential
conﬂict.
To highlight their interaction, Fig. 4 depicts the major links among
these interests. It suggests that among the diﬀerent actors there are two
forms of interactions. The ﬁrst relates on “what is on oﬀer”, and the
second on “what is being expected in return” (e.g. a farmer oﬀering
land will expect compensation through money or employment Section
5.3). Table 6 summarises the most important such interactions.
Table 6 suggests that issues related to land administration are
central to the current state of failure in the jatropha sector. On several
occasions customary and formal land rights have been abused, with
irregularities
in
the
land
acquisition
process
many
[27,82,84,101,102,109].15
For this reason, in Fig. 4 land features on several on the dotted
lines, which indicates serious gaps in land administration procedures,
lack of harmonization, and limited collaboration among actors related

6.2. Emerging regional narratives of jatropha impacts and failure in
Ghana
Jatropha projects in Ghana have mostly concentrated in the forest
and savanna regions (Fig. 2). Depending on the location of the biofuel
project, diﬀerent impacts were usually studied, e.g. environmental
impacts such as deforestation/land degradation for projects located in
the rainforest zone, and food security/rural livelihoods for projects
located in the savanna zone (Section 4). This suggests the emergence of
two diﬀerent regional narratives of failure/impact; environmental
activism (e.g. deforestation in the rainforest belt) and development
pessimism (e.g. food insecurity in the savanna region).
In the forest regions of Ghana, arguments against jatropha are often
linked to the deforestation due to large-scale land clearance. While it is
often argued that jatropha could grow on marginal lands in SSA
[18,120], there are also several examples of jatropha projects that
have converted forested land both in Ghana [14] and elsewhere in SSA
[38]. Whereas actual peer-reviewed evidence of forest conversion into
biofuel plantations in Ghana is limited [14], NGOs in Ghana have often

15
This complex debate on land tenure and loss of access to land due to irregularities in
the land acquisition process (often described as “land-grabbing”), is not only a feature of
biofuel investments, but of practically every large-scale land acquisition in such
problematic contexts [106].

16
Land Banks are quasi-governmental entities created by national or local authorities
to eﬀectively develop an inventory of all land available for future sale to prospective
investors or private owners.
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Table 6 (continued)

Table 6
Actors expectations and observed status of interactions between actors.
Actor
combination

Expectation

Status

Main reason

CompanyLocal
Community

Company expects
land and social
acceptance from
community about
the jatropha
investment.
Local community
expects jobs,
compensation for
land allocated
and potentially
other social
services (e.g.
schools, clinics,
roads, water
provision
schemes)

Local community
gives lands but the
promised jobs and
better income
either do not
materialise or
materialise in levels
much lower than
promised/expected

Weak business
planning (Section
5.4)

Companies expect
regulatory
protection of
investment and tax
incentives from
government
(political will),
The state expects
companies to
make meaningful
investments that
can boost
national energy
security and/or
rural
development.
Both company and
Lands Commission
are expected to
facilitate the
acquisition and
registration of land
titles.

The state lost
political will in
supporting biofuel
mandates or
implementing
existing policies.
Most companies
have not submit
realistic plans to
obtain permits
yet get the
approval to
operate

Lack of
implementation of
existing policies
(Section 5.5) and
crude oil discovery
(Section 5.1)

Most companies do
not use the formal
process of land title
registration because
of its cumbersome
nature.

No guideline for
large-scale land
acquisition during
the biofuel boom
(Section 5.5)

CompanyLocal Chiefs

Company want
chiefs to facilitate
land transactions
and assure that
local conflicts will
not emerge during
the operation of the
project.
Local chiefs want
money or
compensation for
land

Several companies
gave chiefs some
amount of money
and other benefits.
There was no
security of land
given to the
company by chiefs
because local
community
members agitations

Lack of
transparency and
accountability
from the chiefs
and meaningful
consultation
between chiefscompanies-land
owners (Sections
5.3 and 5.6)

CompanyCBOs/
NGOs

Most CBOs/NGOs
perceive large-scale
acquisitions as land
grabs sometimes
launching
aggressive
campaigns against
them.
Companies want
to avoid bad
publicity

CBOs/NGOs
CBOs/NGOs have
perception of the
been largely
negative impacts
opposed to biofuel
of jatropha
development in
projects on local
Ghana (possibly
communities
due to the focus on
(Section 5.2)
large plantations)
giving negative
publicity against
different biofuel
projects.
Companies view
CBO/NGO
involvement
suspiciously.
Gaps and
The land
fragmentation of
administration
land
system is currently
(continued on next page)

Company-State

CompanyLands
Commission

CBOs/NGOsChiefs-Land
Commissio-

All actors expect a
just and responsive
land

Actor
combination
n-StateLocal
communities

Expectation

Status

Main reason

administration
system because
land is central to
biofuel production

weak and
fragmented. It is a
major reason
catalysing conflicts
in the jatropha
chain between the
different actors

administration
system (Section
5.5).

cited deforestation and non-compliance with environmental regulations as a basis for their advocacy [82–84]. The environmental activism
narrative in this case claims that biofuels are environmentally unsustainable and a form of green-washing that must be abandoned [27].
In the savanna regions of Ghana, advocacy against biofuel is framed
in relation to the pre-existing socioeconomic challenges of the area,
such as food insecurity and poverty. While more than 80% of the
population of savanna regions in Ghana are involved into agriculture, a
large portion is food insecure with malnutrition, infant mortality and
extreme poverty very prevalent in the area [98]. Contrary to the initial
development optimism narrative that focused on the opportunities that
jatropha oﬀered to smallholders [61,120-121], a development pessimism narrative subsequently emerged that saw the dangers of jatropha
expansion as expressed through its poor development outcomes. These
dangers include the loss of livelihoods, land dispossession, rise in
prices of crude oil, and the low economic returns of jatropha investments [82–84].
This development pessimism narrative ﬁts well into the political
ecology discourse of the emergence of environmental conﬂicts due to
the marginalization of diﬀerent groups and the uneven socio-environmental distribution of beneﬁts and burdens. Indeed, several marginalised actors in Ghana (i.e. local communities) do think that jatropha
projects had an uneven distribution of beneﬁts between them, their
local elites and the investor [12,23,70,77,78,89,91]. This echoes well
with other studies in Asia and Africa that used political ecology and
point out that marginalization, local conﬂicts and the unfulﬁlled
promises as sources of unsustainability or even mass failure of jatropha
projects [122–124].
It is worth noting that despite the widespread jatropha failure in
Ghana as documented in this paper, some local communities around
collapsed jatropha projects are still in favour of future jatropha
investments in their area [125]. Usually this willingness to further
support jatropha is observed in areas where the reasons of collapse
emanated from issues related solely the company (e.g. weak business
planning, low jatropha yields) and reﬂects some short of development
optimism (i.e. expectations of employment and income) [125]. On the
contrary low acceptability of future jatropha ventures is observed in
areas that experienced community conﬂicts either due to unfulﬁlled
promises by companies, agitation by NGOs, unconstructive involvement of chieftaincy institutions or some synergistic combinations of the
above [125]. This scepticism reﬂects more closely the development
pessimism narrative discussed above.
7. Conclusions
The Ghanaian biofuel programme transformed from its initial aim
to promote energy security through smallholder-based projects, to its
eventual aim to promote rural development through FDIs and exports
to international markets. However currently Ghana's biofuel programme can be seen as a total failure considering (a) the collapse of
almost every jatropha project, (b) the political indiﬀerence as evidenced
by the almost complete lack of the implementation of biofuel policies,
and (c) the complete lack of a domestic biofuel market or exports to
other countries. These show clearly that none of the policy drivers of
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biofuel expansion in Ghana was met.
The failure of jatropha projects in Ghana is largely a reﬂection of
several interrelated factors. Starting with the discovery of crude oil, the
energy security purpose of biofuel expansion was defeated. This was
followed by a change in the political regime, which translated, into low
political commitment. This largely prohibited the development of
supporting structures before the biofuel boom of the mid- to late2000s (e.g. development of agronomic knowledge, demarcation of
suitable land, reforms in the land administration system, guidelines
for large-scale land acquisitions, national/local platforms for consensus
building for biofuel investments). In our view such structures could
have enhanced the long-term sustainability/viability of the biofuel
sector.
However, it should be mentioned that no African country had such
structures in place before the biofuel boom of the 2000s While Malawi
was already blending signiﬁcant quantities of sugarcane ethanol in
gasoline, this ethanol was sourced from two pre-existing sugarcane
plantations that were operational well before the biofuel boom [126].
Mozambique eventually put in place such structures [127], but this was
largely an outcome of the jatropha boom rather than an anticipation of
it [128].17
In view of the absence of these structures, there have been several
documented examples of land-related conﬂicts, marginalization of
communities, conﬂict of interests between diﬀerent stakeholders in
the jatropha sector and negative environmental impacts such as
deforestation. Land tenure and dispossession have unsurprisingly been
at the centre of jatropha project failure in Ghana, and have created
unresolved changes in several rural socio-environmental contexts,
serving as sources of conﬂicts.
With the mass failure of the jatropha sector, lack of political
commitment and the suspicion of local communities and NGOs about
the risks associated with jatropha, there are serious doubts whether
deliberate attempts will be made to further expand the industry in
Ghana. This is even more unlikely given that Ghana currently extends
its oil activities in territories as far as the disputed waters with Cote
d′Ivoire. The initial expectations that jatropha-based fuels could
enhance energy security and promote rural development are therefore
more contested than ever.
To reverse this situation (even if it is still politically feasible/
desirable) will require at least some signiﬁcant changes in national
policies. As it stands, investors might also need to change focus from
jatropha to other, more proven biofuel crops, such as sugarcane or oil
palm.
In any case, any future eﬀorts to re-vamp the biofuel sector in
Ghana will need to learn from the past failures of the jatropha sector
and other industrial crops such as cotton, which faced similar issues in
the late 1960s The main lessons learnt from this review include the
need to (a) involve meaningfully local communities in biofuel project
planning, (b) re-examine of the role of chiefs, (c) strengthen and make
explicit land acquisition processes, (d) improve project site selection,
and (e) implement the existing policy initiatives. In particular, improving the participation of local communities in project planning could
improve drastically the acceptability of the project increasing its
viability and avoiding local conﬂicts. For this, the development of
stronger company-community interfaces and broadening the scope of
EIAs [129] would be imperative for the better participation of local
communities during the planning stages of biofuel projects.
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