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1.  BACKGROUND AND OBJECTIVES OF THE MISSION  
 
The Economic Growth Project (PCE), with financing from the USAID Global Food Security 
Response Initiative, calls for increased agricultural productivity through the deployment of 
available science and technology, supportive policies, financial instruments and capacity-building.  
Senegal’s natural resource endowments and consumer preferences make investments in the rice 
sub-sector particularly attractive.   The work under TO5 along the rice value-chain on improving 
quality, productivity and market reach is essential for capturing the full potential of the sub-sector 
to meet urban demands, compete with rice imports, contribute to economic growth and enhance 
food security.  Within this context, targeted investments in infrastructure improvements and 
human capacity-building are necessary and timely. 
 
The PCE is initiating a wide range of activities targeting the expansion and intensification of 
irrigated rice production along the Senegal River Valley.  Despite the great potential of harnessing 
the water resources of the Senegal River for irrigation, the typography of the valley requires the 
pumping of irrigation water into and/or out of rice production perimeters (as opposed to 
allowing gravity to move water).   The majority of pumping in the Périmètre Irrigué Villageois and 
Privée (PIV/PIP), which dominate the surface area in the lower and middle river valley,  is carried 
out using diesel powered pumps.  The energy cost of moving water through these systems makes 
them both relatively expensive to operate, and also renders them vulnerable to fluctuations in 
global oil prices.   
 
The potential exists for introducing biofuel production technologies to reduce the production 
costs and vulnerability associated with reliance on imported petrol energy.  Vegetable oil, 
extracted from the seeds of Jatropha curcas, can be rendered into a quality biodiesel at high levels 
of efficiency.  Biofuel production from Jatropha is specifically featured in the government’s 
agricultural strategy (the GOANA), current national Jatropha plan and more broadly represents 
an important climate change mitigation response.  The PIV/PIP systems located in the Senegal 
River Valley offer the best opportunity for testing and developing an energy self-sufficiency 
model for pumping water, on an appropriate scale, while offering the greatest potential for 
expansion for widespread impacts within the river valley. 
 
The introduction of Jatropha cultivation within the PIV/PIP systems offers the potential for 
developing multiple benefit/ revenue streams.  These benefits include: enhanced short-term 
profitability of rice production through lower fuel costs; enhanced mid-term competitiveness 
through lower consumer prices of domestic rice compared to foreign imports; substitution of 
chemical fertilizer with less expensive Jatropha seed cake (Jatropha seed cake has a nitrogen 
content similar to poultry manure); potential use of seed cake as a livestock feed component 
(Jatropha seed cake has a protein content similar to that of cotton seed cake); and the capture of 
glycerin, a by-product of bio-diesel processing that can be used to manufacture soap.  
Furthermore, such a program has the potential of generating marketable carbon offsets, through 
reduced petrol fuel usage for pumping, sequestration of CO2 in plant biomass, and, when applied 
as an organic fertilizer, reductions in chemical fertilizer usage and increased soil carbon content. 
 
A number of pilot schemes involving Jatropha production have been, and are in, the process of 
being launched in Senegal and neighboring countries in the sub-region.  Collectively, these 
projects indicate significant potential for stimulating the rural economy, yet virtually nothing is 
known about their genesis, relative performances, pitfalls, and, in particular, the lessons that these 
early experiences hold for business development and enhanced small-holder welfare in the 
irrigated rice systems in the Senegal River Valley. Before any of the apparent potential benefits 
can be realized, an analysis is required on such basic questions as technical feasibility, 
requirements, and related economic viability and financial attractiveness. The combined analysis 
will need to consider both the potential of retrofitting existing PIV/PIP systems, as well as 
profiling the costs and benefits associated with developing new PIV systems based on a multiple 
value-chain design. 
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The following report details the findings of a rapid assessment mission conducted on the 
technical feasibility and state-of-the art in Jatropha project design and execution in Senegal and 
Mali.  Guided by this review, a typology, based upon key operational and physical characteristics 
of PIV/PIP systems located within the Senegal River Valley, will be constructed.  A sample of 
PIVs will be drawn from selected typology categories, and field data will be collected and used to 
construct a PIV financial model(s) and undertake a benefit-cost analysis on the introduction of 
Jatropha production and processing technologies into the identified system type(s).  Lastly, a 
sensitivity analysis of key assumptions will be conducted and recommendations prepared 
concerning the potential investments in Jatropha/PIV development. 
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2.  MAJOR FINDINGS 
 

2.1 AGRONOMIC 
 
a.   When irrigation is provided, there are no biophysical limitations to growing 
 Jatropha in the Senegal River Valley; 
b. Optimal agronomic technical recommendations for irrigated Jatropha 
 production, however, do not currently exist and will technically challenge 
 producers over the next 3-5 years, and perhaps beyond, depending upon the 
 level of research investment and technology transfer from other programs 
 within the region; 
c. Inappropriate (excessive and continuous) irrigation, leading to the spread of soil 
 bound diseases, constitute the greatest technical problem of early adopting 
 producers; 
d. Current research programs in Senegal will not lead to the identification of 
 superior Jatropha varieties or improved agronomic systems due to the lack of a 
 systematic approach in setting up the trials.  Research into needed 
 recommendations on irrigation management, or Jatropha co-product 
 development, are not currently being pursued; 
e. As a basic rule of thumb, to become 100% self-sufficient in fuel needs, an area 
 equivalent to approximately 5% of the PIV/PIP command area would need to 
 be used to produce Jatropha (assuming 1MT oil/ha). 

 
2.2  SOCIAL/ECONOMIC 

 
a. Jatropha oil could become a welcomed additional fuel source in Senegal, with   
 greatest utility in the rural (off-grid) energy and transport markets; 
b. The development of Jatropha curcas production, processing and markets in 
 Senegal  is in its infancy compared to other countries in Africa and Asia; 
c. The government program of establishing 1000 ha/commune has not 
 materialized as expected, and in the process has created uncertainty, along with 
 awareness of potential; 
d. The absence of a ready market for the purchase of Jatropha seeds in Senegal 
 poses the single greatest threat of early adopter farmers rejecting Jatropha 
 production and  requires immediate action; 
e. On-going commercial efforts involving Jatropha curcas have adopted a multiple 
 value-chain orientation involving oil extraction and its direct utilization or 
 transformation into biodiesel, sale of seedcake as a soil amendment and 
 potential transformation into highly valuable livestock feed, and sale of carbon 
 offset credits and development of other co-products (e.g., soap, charcoal 
 briquettes).  This orientation appears to be an essential feature of a successful -
 Jatropha-based  business model; 
f. Economic analysis is urgently needed to determine if Jatropha can be, and under 
 what conditions, an economically viable crop in Senegal. 
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3.  STRENGTHS, WEAKNESSES, OPPORTUNITIES AND 
THREATS TO THE COMMERCIAL PRODUCTION OF 
JATROPHA CURCAS IN SENEGAL 
 
The observations below are developed in reference to an envisioned end-state where producers 
managing PIV/PIP rice systems1 that incorporate Jatropha curcas production are able to produce 
some, or all, of their own energy requirements for pumping irrigation water, and, in the process, 
have the opportunity to develop other co-product value-chains associated with Jatropha, such as 
off-grid electricity generation and non-wood charcoal production using Jatropha seed cake.  
Consistent with the use of a SWOT analysis, the strengths and weaknesses are considered internal to, 
or under the control of, the farmers managing the PIV/PIP infrastructure, whereas opportunities 
and threats are considered external factors that have impact upon, yet are not under the immediate 
control of, local producers.   
 
Table 1.  SWOT Summary. 

 
3.1 STRENGTHS 
 
3.1.1 WATER USE EFFICIENCY  
The potential of using irrigation in the Senegal River Valley opens the possibility of high and 
consistent yields in Jatropha production, much the same way as rice productivity is enhanced.  It 
is likely that most PIV/PIP systems have excess pumping capacity outside of the peak demand 
periods that could be utilized to irrigate Jatropha.  As a drought tolerant perennial species, 
Jatropha requires a different and overall much less demanding, water management regime than 
farmers’ traditional rice and vegetable crops.  Due to issues related to the frequency and timing of 
water delivery, it may be possible to produce a Jatropha crop with the excess pumping capacity of 
the existing PIV/PIP infrastructure that would otherwise be inadequate for producing additional 
areas of rice or vegetables.  Framed somewhat differently, and subject to economic analysis, the 
use of residual pumping capacity for Jatropha production may have a higher utility than 

                                                 
1 Other production systems, such as commercial banana production in the South, that utilize 
small pump irrigation could also be considered, but were outside of the scope of the current 
assessment. 

STRENGTHS 

 
●Introduction of new cash crop and associated co-product   
value chains; 
●Introduction of new “off-grid” energy source; 
●Economic use of surplus land/water/labor; 
●Reduction in production costs and protection from 
fluctuations in fuel prices. 

 

WEAKNESSES 

 
●Weak knowledge of agronomy of irrigated systems; 
●Weak knowledge of genetic base; 
●Weak understanding of financial impacts for farmers; 
●No existing primary market. 

  

OPPORTUNITIES 
 
●Increase in oil prices leading to enhanced competitiveness of 
biofuels; 
●National policy shifts supporting biofuel production and 
utilization. 
 
 

THREATS 
 
●Decline in global oil prices; 
●Unknown biological/disease threats; 
●Technology (alternatives) uncertainty; 
●National policy shifts; 
●Global food price increases. 
●Lack of clear policy regarding biofuels 
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attempting to obtain the last possible kilogram of rice production.  Other factors, such as 
availability of suitable land (i.e., cost of perimeter extension, as opposed to running drip lines 
outside of the established perimeter) and the annual labor profile (and potential bottlenecks), will 
likely influence decisions over optimal utilization of pumping capacity. 
 
3.1.2 LAND USE EFFICIENCY 
Subject to confirmation through the PIV/PIP typology development activity, it is likely that most 
PIV/PIP systems have excess land, either within the perimeter itself, due to labor or other 
constraints, or lands immediately outside the perimeter that could be serviced by the perimeter’s 
water supply infrastructure.  The much feared land-based trade-off between food vs. fuel 
production, under current policies and pricing, is not likely to influence farmers’ decision-making 
on land use in the Senegal River Valley.  The cultivation of Jatropha would not require 
permanent alternations to the PIV/PIP system as the plants are easily established and, if need be, 
easily removed. 
 
3.1.3 LABOR USE EFFICIENCY  
As a perennial species, once the plants are established the labor required for the maintenance and 
harvest of Jatropha is far lower than for annual crop production.  It may be possible, to be 
confirmed through applied research, to use water stress to help synchronize Jatropha fruiting, 
and thus harvest, which would allow for the optimization of labor utilization within the 
established agricultural calendars of the current cropping cycles.    
 
3.1.4 VALUE-CHAIN DEVELOPMENT   
Jatropha seeds provide a basic ‘stock’ resource for multiple products with considerable economic 
value.   The pure plant oil (PPO) extracted from the seeds can be used directly in basic diesel 
engines, such as water pumps and multi-functional platforms (see Annex 3), or transformed using 
fairly simple and commercially-proven transesterification technology into a true bio-diesel.  In 
neighboring Mali, petrol diesel is currently sold for 526 FCFA/l, biodiesel at 500 FCFA/l, and 
PPO is sold for 400 FCFA/l.  The PPO is also being tested for use, by itself and in combination 
with other ingredients, as an insecticide.  Although initial stove designs have proven problematic 
in the field (due to low fuel viscosity), the potential exists for using the PPO as an energy source 
for cooking as well.  The processing of PPO into biodiesel results in the production of glycerin, 
which, along with the PPO, is being used in soap manufacture.   Jatropha seed cake, the largest 
fraction of the oil extraction process, has market value as an organic fertilizer (currently sold at 65 
FCFA/kg in Mali, and is probably undervalued at this price) with a nitrogen content of 3-4%, 
similar to poultry manure and, along with the hulls, can be converted into charcoal briquettes.  
The seed cake also has high protein content, with a crude protein of 24 – 30%, similar to cotton 
seed cake.  Various efforts are underway to develop cost-effective processes to remove or 
neutralize the phorbol ester, a pre-carcinogen compound that is present in the Jatropha seed, 
which would enable the cake to be used in animal feed formulations (initial feeding trials of 
processed cake suggest acceptability for the species tested).  The potential also exists for 
producing marketable carbon offsets to sell in the carbon financial markets based on fossil fuel 
replacement (PPO and biodiesel), biosequestration (plant biomass), carbon enrichment of soils 
and reduction in use of chemical fertilizer (seedcake used as a soil amendment).    Carbon offsets 
from Jatropha production in Mali are already being sold for five Euros per MT for CO2 
equivalent in the voluntary market.   
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3.2 WEAKNESSES 
 
3.2.1 AGRONOMY 
There are no readily transferable agronomic packages for irrigated Jatropha production.  The lack 
of established management guidelines places producers at the bottom of the learning curve in 
terms of optimizing their production.  In particular, the absence of guidelines for irrigation water 
management is critical.  Nearly every site visited in Senegal where irrigation was employed 
showed evidence of damage (collar and root rot), and/or evidence of disease infection (Fusarium 
spp.)  due to inappropriate (generally excessive) irrigation.   
 
3.2.2 GENETICS 
There are no readily identifiable, better performing Jatropha varieties that farmers can select.  
Worldwide, the vast majority of Jatropha under cultivation essentially represents the historical 
legacy of the dispersion of wild populations by early Europeans.  There are no hybrid or elite 
Jatropha varieties available.  Local producers have no means of selecting, with confidence, seed 
sources of assured provenance or quality.  Plant field performance with seeds, from presumably 
homogenous seed stock, is highly variable.  The research efforts visited, whether governmental, 
private or executed through non-governmental organizations, have not followed protocols that 
will lead to the identification of improved planting material.  Until the basic genetic populations 
of Jatropha are identified and better understood, the ability to mount serious breeding efforts is 
severely hampered.  Until producers are able to select and obtain superior Jatropha genetic 
material, they will likely receive less than optimal yields for their labors. 
 
3.2.3 MARKETS 
The market demand for Jatropha seeds produced in Senegal has yet to emerge.  There are no 
established commercial entities currently purchasing seeds from farmers (in contrast, in Mali 
there are at least three buyers that between them compete for and purchase 100% of the seeds 
entering the market).  By extension, the very small volumes of seeds being processed also means 
that none of the value-chains of co-products (oil, seed cake, glycerin) have had a chance to 
develop, leading to frustration among the early adopting farmers. 
 
3.2.4 RESEARCH 
D1 Oils, representing the largest investment to date in Jatropha systems worldwide, has stated 
their belief that over the mid-term, nearly all of the significant increases in Jatropha production 
will come from improved management.  That said, there is currently no evidence that such 
research is being carried out in a systematic fashion.  Many of the plot trials visited mixed 
multiple variables (e.g., genetics, plant spacing and soil fertility management), and/or were carried 
out on such a small scale, without replication at other sites, that the attribution of effect of 
individual variables will be virtually impossible to determine  Meanwhile, other, perhaps more 
critical, variables have remained unexplored, e.g., pollination, water management regimes, 
pruning effects, phorbol ester presence and fate, etc..  Farmers have had no voice or input on the 
research agenda concerning the development of improved Jatropha systems. 
 
3.3 OPPORTUNITIES 
 
3.3.1 ENERGY COSTS 
Further increases in global oil prices may lead to higher producer energy costs, depending on 
GoS policy decisions on the extent to which real costs are passed on to consumers.   Higher 
consumer petrol prices would enhance the competitiveness of biofuel production, and increase 
the attractiveness of not only PPO and biodiesel liquid fuels, but also in using seed cake to 
replace energy-intensive chemical fertilizers.   As part of the economic analysis of Jatropha 
production, it would be useful to identify the petrol price switching point, where energy self 
sufficiency has a clear advantage. 
 
3.3.2NATIONAL BIOFUELS POLICIES 
There are a number of leverage points that the GoS could exercise to stimulate development of 
the new biofuel markets in Senegal.  Passing more of the real costs on to petrol consumers, 
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making sustained investments in Jatropha R&D, providing favorable lines of credit and/or 
entering into PPP with biofuel investors are some of the more obvious option, to name just a 
few. 
 
3.4 THREATS 
 
3.4.1 ENERGY PRICES   
A fall in and continued depression of world oil prices would undermine the competitiveness of 
biofuel production, and likely halt future investment.  There are signs that this has happened in 
Senegal, and West Africa in general, due to the financial crisis and significant down turn in oil 
prices over the past 18 months.  There are a number of announced investments in 2,000+ ha 
Jatropha plantations that have never materialized.  If oil prices stay low, this investment capital 
will likely migrate to other opportunities. 
 
3.4.2 BIOLOGICAL THREATS  
The emergence of as yet unidentified pest and disease problems has the potential of making 
commercial Jatropha production unprofitable, or even eliminating it all together. 
 
3.4.3 TECHNOLOGICAL UNCERTAINTY    
Alternative, more competitive, bio-fuel technologies (e.g., algae) may come on line that offer 
superior returns to investors than Jatropha, and absorb the available investment capital.  
Problems such as the health impacts associated with phorbal ester contact in the Jatropha 
production/processing/utilization chain may add costs and cool enthusiasm for expanding 
Jatropha production. 
 
3.4.4 NATIONAL POLICY SHIFTS 
As in other areas targeted under the PCE (e.g., fertilizer policies, import/export policies, annual 
commodity campaigns, etc.), the uncertainty and vicissitudes in the GoS polices may negatively 
impact development of biofuel business opportunities.  Already the National Jatropha program 
has come to a standstill, due to the lack of funds to continue implementation and uncertainly 
over future policy directions.  The lack of follow-through has noticeably impacted the research 
being conducted.  In the absence of stable policies, it is difficult to envision private sector 
investments flowing into new biofuel processing facilities.  Without market demand for the seeds 
produced, those farmers who have planted Jatropha on their farms will quickly remove the plants 
(or let them perish); this may already be happening in some instances. 
 
3.4.5 GLOBAL FOOD PRICES   
If, through a combination of factors, the balance of global food prices to energy costs tilts in 
favor of food production, all things remaining equal, farmers will tend to reallocate resources to 
maximize revenues from the more profitable activities.  The food price crisis of 2007/08 evolved 
in part from a rise in both food availability and energy prices, making food production and 
shipping more expensive, and resulting in liberalized food prices rising more steeply than state 
controlled energy costs.  The extent to which this experience forecasts the future may determine 
the extent to which Jatropha biofuel production will find a place in Senegal’s agricultural sector. 
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4. RECOMMENDATIONS: NEXT STEPS 
 
The following recommendations are based on a synthesis of field observations and discussions 
with farmers/owners and agriculturists from the various locations visited.  They are presented 
here in relative chronological order: 
 

-It is essential that an analysis of the financial costs and benefits of Jatropha production 
(using a multiple value-chain perspective) be carried out to determine whether there is 
sufficient potential financial gain to attract and sustain farmers’ interests.  The analysis 
should, among other things, compare the potential returns from Jatropha cultivation to 
other crops (e.g., growing another kg of rice), although only where there is direct 
competition over basic factors of production (land/labor/water).  The analysis should 
make clear whether growing Jatropha in the Senegal River Valley is profitable, and under 
on which assumptions.  If the determination is negative, further investment should be 
suspended, with the possible exception of the work on tracing the fate (and elimination) 
of phorbol esters in the processing chain, due to the potential significant human and 
animal health impacts for the populations based in the Valley and elsewhere;  
 
-Assuming a positive determination of profitability, it will be important to next identify 
2-3 locations where concerted efforts can be targeted.  The objective would be to 
identify candidate ‘cluster’ areas where there is sufficient fuel demand, Jatropha 
production potential and (ideally) established stands of Jatropha plants.  A viable ‘cluster’ 
area would need to be sufficiently large (potential for +/-100 ha of Jatropha) to 
financially support an oil extraction unit.  The identification of suitable areas would be 
aided by a spatial analysis of the following factors: 

• the location of existing PIV/PIP and the number (size) of pumps in 
order to estimate the fuel consumption needs; 

• the location of biophysical and PIV/PIP characteristics capable of 
supporting the introduction of Jatropha plots at a sufficient density 
(min. of 1,000 plants/ha x 100 ha) to meet any financial benefit 
threshold; 

• the location of the 400,000+ Jatropha plants already produced and 
distributed by ISRA to producers in the Valley.  Although not essential, 
being able to capitalize on farmers existing investments would greatly 
accelerate field level impacts. 

 
Due to their specialized knowledge, dataset and familiarity of the Valley, SAED and 
ISRA would be necessary partners to carry out the tasks listed above.  ANCAR, or a 
NGO partner (e.g., ENDA) interested in working on an economic development model 
based upon local energy self-sufficiency, would need to become involved in order to 
engage communities within the proposed cluster areas and determine the potential areas 
where farmers are interested and willing to become involved in a Jatropha-based pilot.  
 
-Following the identification of cluster sites, a number of project development activities 
would need to be pursued.  These include: 

-the selection of planting material and development of nursery areas.  ISRA 
would be a logical partner to either carry out, or advise on, this task given their 
involvement in large-scale Jatropha nursery establishments.  Following the lead 
of other Jatropha programs, there is a need to transition to a producer self-
sufficiency based approach to seedling production where farmer groups assume 
responsibility, with technical support, for meeting their own planting material 
needs; 
 
-the drafting of site-specific PIP/PIV development plans, including not only the 
physical layout of the intended Jatropha plantings, water supply, etc. (see note 
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below), but also legal land and resources tenure agreements (necessary for 
developing carbon offsets) and management plans for those elements that 
require joint or cooperative upkeep; 
 
-the identification, consolidation and communication of agronomic 
recommendations to participating producers (ISRA/ANCAR, or a strong NGO 
partner, would be best equipped to lead).  There is a need to establish a targeted 
action research agenda, with ISRA as the lead, in order to develop technical 
guidelines on those activities, such as irrigation management, where there is little 
or no experience globally.  For specialized topics consideration should be given 
to involving other research entities, such as CERAAS, for work on mycorrhizae 
fungi associations and Jatropha moisture response, which the institute has 
experience with.  Targeted agronomic research programs should be started, 
covering all the important aspects of growing Jatropha;  

• Rigorous screening and selection of planting material; 
• Propagation methods (seed, cuttings, soft cuttings); 
• Irrigation (methods, quantities, timing; use of water stress as a 

potential tool in regulating fruiting and maximization of harvest 
labour); 

• Optimal pruning and fertilization practices (potential use of 
seedcake); 

• Intercropping (see model Annex 9);  
An external consultant is recommended to advise on setting up these trials, 
contribute to the collection of technical recommendations, and provide insight 
into best practices in developing the site-specific management plans.   
 
-the planning and development of market development plans.  There must be a 
guaranteed market for even the smallest volume of seeds produced (and 
eventually co-products from processing).  As an interim position, the PCE may 
need to serve as the market of last resort to purchase and store seeds for onward 
sale, though opportunities for the formation of a PPP with small start-up 
companies to handle processing, and gradually take on the purchasing of seed 
stock, should be vigorously explored.  ENSA may provide the best partner for 
developing Jatropha processing and co-products opportunities.  The faculty 
recently received an improved CODEART expeller press, and in discussions 
with an NGO partner (ADG) indicated an interest in testing it with Jatropha.  
There will likely be some need for financial services, as some activities requiring 
liquidity may lay outside the domain of existing instruments, though it is difficult 
to determine exactly what these needs will be a priori; 

 
-Although perhaps beyond the scope of the PCE’s efforts, the development of a new 
domestic biofuel production capacity would benefit from the elaboration of a stable and 
consistent policy framework, including those dimensions that touch upon such key 
issues as land tenure, energy subsidies, national strategy on food vs. fuel issues, taxes, etc. 
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5. ANNEXES 
 
Annex 1.  Jatropha history: 
(From: Joachim Heller, Promoting the conservation and use of underutilized and 
neglected crops.) 

A number of scientists have attempted to define the origin of physic nut, but the 
source remains controversial.  

Martin and Mayeux (1984) identified the Ceara state in Brazil as a centre of origin 
but without giving any arguments. Dehgan and Webster (1979) cite Wilbur(1954) as 
follows: “it was without doubt part of the flora of Mexico and probably of northern 
Central America before the arrival of Cortez, and it most likely originated there ... the 
subsection, hence, appears to be one which originally was nearly or completely 
restricted to Mexico.”  According to other sources, the physic nut seems to be native 
to Central America as well as to Mexico where it occurs naturally in the forests of 
coastal regions ( Aponte 1978).  However, Dehgan (pers. comm.) did not find true 
wild physic nut plants when collecting Jatropha's in Mexico. Those he found had 
always “escaped” from cultivated hedges. During a visit to Professor Dehgan’s 
Horticultural Systematics Laboratory, the author checked hundreds of herbarium 
specimens from the following herbaria for the distribution of the physic nut in 
Mexico, Central America and the Caribbean: DAV, F,FLAS, GH, MICH, MO, NY, RSA, 
TEX, UC and US. The material collected originated mostly from Mexico and all Central 
American countries: Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua 
and Panama, with the majority coming from Mexico. Many records also exist for the 
Caribbean: Bahamas, Cuba, Dominica, Dominican Republic, Haiti, Puerto Rico, Saint 
Lucia, Santo Domingo, St. Croix, Trinidad and other West Indian countries. In the 
following South American countries, the physic nut occurs to a lesser extent, 
according to their representation in the herbaria listed above: Argentina, Bolivia, 
Brazil, Colombia, Ecuador and the Galapagos Islands, Paraguay, Peru and Venezuela. 
It has been introduced into Florida. Herbarium specimens of the Americas were 
usually collected from hedges along roads and paths, live fence posts or disturbed 
sites (“disturbed forest”). Standley and Steyermark (1949) confirm this and state for 
Guatemala that “the shrub may not be native in Guatemala, since it is found 
principally in hedges, but if not, doubtless it has been in cultivation for a long time”.  

However, the information provided by many collectors seems to support the 
argument that the species was collected from “natural” vegetation in the Americas, 
as the following vegetation forms were given on the herbarium labels mentioned 
above: bosque humido, forest, bosque seco tropical, cactus and thorn scrub, shrubby 
slope, thicket near river bank, tropical dry forest, bosque seco y espinoso, dry steep 
hillside, woodland, hillside with dense shrubs and woods, or coastal thickets. It is 
highly probable that the centre of origin of the physic nut is in Mexico (and Central 
America) since it is not found in these forms of vegetation in Africa and Asia but only 
in cultivated form. The “true” centre of origin, however, still has to be found. To 
elucidate this, the original collecting sites in Mexico and Central America would have 

http://www.bioversityinternational.org/publications/Pdf/161.pdf
http://www.bioversityinternational.org/publications/Pdf/161.pdf
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to be revisited and the existing diversity assessed, preferably by molecular 
techniques. 

 From the Caribbean, this species was probably distributed by Portuguese seafarers 
via the Cape Verde Islands and former Portuguese Guinea (now Guinea Bissau) to 
other countries in Africa and Asia. No facts are available in the literature before 1800 
as to when the physic nut was introduced into Cape Verde (Serra 1950). Freitas 
(1906), citing Pusich, says that the physic nut was already known several years prior 
to 1810, as he mentioned it in his book “Memoria ou descripção physico-politica das 
ilhas de Cabo Verde”. Chelmicki and Varnhagen (1841) mention that exports of 
physic nuts had al-ready begun in 1836. Many decrees were published in the 
“Boletim Oficial de Cabo Verde” from 1843 onwards to promote the planting of 
physic nut (Freitas 1906; Serra1950).Burkill (1966) assumes that the Portuguese 
brought the physic nut to Asia: “Perhaps it did not reach Malacca until a date when 
the Dutch were in possession, for the Malays call it by a name meaning Dutch castor 
oil. Nevertheless, the Portuguese transported it to the Old World. The Javanese, 
among other names, call it Chinese castor oil. It is regarded in most countries, in 
Africa as well as in the East, as the ‘castor oil plant’, which shows that it was brought 
in and planted for the oil; further, it is widely known as the ‘hedge castor oil plant’, 
showing where it was planted, namely in hedges. Merrill (Bur. Gov. Lab. Philipp. 6, 
1903 p. 27) shows that it was in the Philippines before 1750.” Today it is cultivated in 
many countries.  

Botanical description 

The physic nut is a drought-resistant species which is widely cultivated in the tropics 
as a living fence. Many parts of the plants are used in traditional medicine. The 
seeds, however, are toxic to humans and many animals. Considerable amounts of 
physic nut seeds were produced on Cape Verde during the first half of this century, 
and this constituted an important contribution to the country’s economy. Seeds 
were exported to Lisbon and Marseille for oil extraction and soap production. 
Today’s global production is, however, negligible. 

The physic nut, by definition, is a small tree or large shrub which can reach a height 
of up to 5-7 m. The plant shows articulated growth, with a morphological 
discontinuity at each increment. Dormancy is induced by fluctuations in rainfall and 
temperature/light.  The branches contain latex. Normally, five roots are formed from 
seedlings, one central and four peripheral. A tap root is not usually formed by 
vegetatively propagated plants (Kobilke 1989). The physic nut has 5 to 7 shallow 
lobed leaves with a length and width of 6 to 15 cm, which are arranged alternately. 
Inflorescences are formed terminally on branches. The flowers are unisexual; 
occasionally hermaphrodite flowers occur (Dehgan and Webster 1979).  
 
Pollination of the physic nut is by insects. Dehgan and Webster (1979) believe that it 
is pollinated by moths because of “its sweet, heavy perfume at night, greenish white 
flowers, versatile anthers and protruding sexual organs, copious nectar, and absence 
of visible nectar guides”. When insects are excluded from the greenhouse, seed set 



 12 

does not occur without hand-pollination. The rare hermaphrodite flowers can be 
self-pollinating. During field trials, Heller (1992) observed a number of different 
insects that visited flowers and could pollinate. In Senegal, he observed that female 
flowers open later than male flowers in the same inflorescence. To a certain extent, 
this mechanism promotes cross-pollination. Münch (1986) did not observe this 
chronological order in Cape Verde. The seeds are black, 2 cm long and 1 cm thick. 
 
It is a perennial shrub suited to tropical and sub-tropical climates with a life span of 
over 30 years. The plant can be grown in various types of soil except water logged 
areas and it gives good yield even in less fertile soil. Moreover, Jatropha needs a 
minimum of 600 mm annual average rainfall and annual average temperature above 
20OC but it can not tolerate frost.  
It reclaims waste land and degraded land, improves fertility and prevents soil erosion 
as well. It produces seeds, containing an oil content of 30-35%. Jatropha is having 
potential to yield from 0.5 to 8 tons per hectare depending on cultivation practices 
and age of the plantation. Jatropha starts giving economic yield after 3 years of 
planting meanwhile intercrops can be taken successfully. 
 
Jatropha oil can be transformed into bio-diesel fuel through trans-esterification 
(refining) or combusted as fuel without being refined. The oil burns with clear 
smoke-free flame, and was tested successfully as fuel for simple diesel engines. The 
oil or the glycerine from the refining process can be used for soap production. Seed 
cake can be used as fuel source or manures after extraction of oil. Likewise the shell 
can also be composted or used as a fuel. Thus, not only Jatropha can solve the need 
of the energy but also strengthen the rural economy. 



 

JATROPHA CURCAS BIOFUEL PROJECT ASSESSMENT MISSION:  SENEGAL & MALI 13 

Annex 2.  Mission Timetable and Individual Project Descriptions 
 
Individual Project Descriptions: Senegal 

 
Location of various projects and people visited in Senegal 
 
 
Oct. 19 2009, Dakar 
National Jatropha Plan (Presidential palace) 
Dr. Cheikh Dieng, Presidential Advisor 
 
Executing the presidential initiative calling for the nation-wide establishment of 1000 
ha of Jatropha per commune (see Annex 5) is a challenge for all parties concerned.  
Jatropha finds a natural growing environment in the southern part of the country, 
due to the sufficient rainfall in that area.  It remains to be seen, and tested, whether 
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Jatropha can be produced under irrigation in the North (in the valley) without 
negatively affecting food crop production.2  Producing Jatropha oil as a substitute for 
imported fuel maybe less efficient than increasing domestic production of rice to 
offset rice imports (Senegal is currently importing 600,000 MT rice/year).  In 
addition, there is almost no experience with irrigated Jatropha production.  The 
principal driver behind the government’s Jatropha plan is additional energy 
production. 
 
Oct.19 2009, Dakar 
Performance (private company) 
Bruno Legendre, Director 
 
Performance operates in areas of Central and Southern Senegal with a natural 
rainfall of 700-1200 mm/year. The objective of the company is to produce additional 
income for small-holder farmers in Central Senegal through the production of quality 
plant oil from sesame, groundnuts and Jatropha. The plan is to install 18 local 
pressing units capable of servicing 600 farmers.  The largest problem encountered 
thus far is the damage to Jatropha plantings by millipedes.  
 
 
Oct.19 2009, Dakar 
ENDA Tier Monde (NGO) 
Secou Sarr, responsible for the implementation of Multi Functional Platform 
program. 
 
As part of ENDA’s PREP program (Program against Energy Poverty), Mr. Sarr is 
responsible for overseeing the installation of Multi Functional Platforms (MFP) in 
Senegal.  The principal driver of the program is poverty alleviation, with women as 
the primary target group.  He has visited MFP projects in Tanzania (Tatedo) and Mali 
(MaliFolkCenter).  The program in Mali is supposed to have realised 500 MFP, but no 
information on actual achievements of that program was available in the Dakar 
office. 
 
With regards to the National Jatropha program, due to a recent change in the 
directorate (from Ministry of Energy to Ministry of Agriculture and Biofuels), it 
appears that the program is more or less on hold.  Mr. Sarr is sceptical of the biofuel 
program based on their estimation of the price of biodiesel compared to petrol 
diesel: 1 litre diesel 580 CFA (2008), vs. 1 litre Biodiesel from Jatropha 640 CFA 
(2008)(Note: commercial biodiesel produced in Mali is currently selling for 500 
FCFA/lt, compared with 526 FCFA/lt for petrol diesel).  
 
 
 

                                                 
2 Some international NGOs, e.g., Action Aide and Wetlands International, have reportedly been 
actively campaigning against the development of biofuel production in Senegal over concerns for food 
security. 
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Oct. 20 2009, Beud Forage 
Beud Dieng Producers’ cooperative 
Four cooperative field monitors/members 
 
The project, supported by SBE Senegal (a venture financed by the Italian Vescovini 
Group), includes a total of 60 ha. of Jatropha irrigated with a pump-powered drip 
irrigation system.   The plantation, arranged on a 2m X 4m grid (1,250 plants. Ha), 
allows intercropping between rows of Jatropha.  Farmers interviewed stated their 

intension of continuing with their 
traditional crop rotations 
(groundnuts, millet, niebe, 3 yrs 
fallow), although the established drip 
lines will prevent them from 
plowing/planting at right angles each 
year.  In fact, some members of the 
cooperative are concerned about loss 
of cropland through the growth of 
the Jatropha bands, which is possible 
if attention is not paid to pruning 
(Note: a better planting configuration 

that would maintain the same relative number of Jatropha plants per hectare, but 
preserve the inter-row cropping space, would be to establish a double band of 
Jatropha with a 6m between bands -- see illustration Annex 9).  Under the current 
system, annual crops are not irrigated, and farmers have thus far seen no impact, 
positive or negative, from the drip system or Jatropha on their crop yields.  The main 
50 ha. field is owned and managed by the cooperative members (217 members, men 
and women; members pay 500 FCFA and contribute land).  The nursery was set up in 
August 2008 and most of the plants were planted in April-May 2009.   A smaller, 10 
ha pilot field had been set up in 2008.   The cooperative’s goal is to establish 200 ha 
of irrigated Jatropha.  To realize this, they say construction of a water tower is 
required. 
 
Field management of the total 60 ha. is carried out by four individuals.  They have 
difficulty keeping up with the field maintenance demands (weeding, repair of drip 
line, etc.), and believe they need 15-20 people to properly care for the fields.  
Currently, however, they have no income to pay field labor as the Jatropha plants 
are just now starting to produce their first fruits. 
 
According to the supervisor, every plant receives 12 litres of water per day. 
(Comment:  If this is continuous irrigation during the dry season, it is far too much.)   
The generator powering the irrigation pump was quite large (consuming 23 litres of 
diesel per day during 8 hrs of pumping).  
 
General observations: 
-Jatropha plants show good natural branching, probably because of a fertile, though 
sandy, soil (see Annex 10 for results of the analysis on a soil sample taken; the 
available N is probably due to the groundnut intercrop; P is likely a yield limiting 
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factor; the reported nutrient needs are based upon fertility requirements of stone 
fruit); 
-Apart from a local accession called Sokon, accessions from Indonesia, India, 
Cambodia, Togo, China and Madagascar have been planted.  Project documentation 
states that the varieties were obtained from ISRA. 
-So far, there are no notable observations on varietal performance, except that the 

Indonesian accession was 
performing well, possibly 
due to better soil quality in 
that part of the field. In 
general, the plants were 
doing well, and the natural 
branching was remarkable. 
The oldest plants were 
about one year old and had 
started to flower and fruit. 
 
Major challenges: 
-Rats chewing holes in the 

drip lines; 
-Lack of sufficient labor to manage the 60 ha..  Four cooperative members 
manage the entire operation, whereas inputs from 15-20 are needed to 
carryout operations in a timely manner; 
-Farmers have no idea as to likely benefits.  They thought that when the 
plants mature they might harvest 1 MT/seeds per ha., though with proper 
management they will likely harvest more.  Project documentation states 
that a fixed price agreement had been signed, whereby the entire production 
would be purchased at a set price of 100 Euros/tonne seeds (roughly 65 
FCFA/kg) over the next 20 years, adjusted annually for inflation (Note: this 
compares favorably with Mali, where the current market price for Jatropha 
seeds is 50 FCFA/kg). 

 
 
Oct. 20 2009, St Louis 
ISRA Research Station 
Dr. Mamadou Ndiaye, acting station director, and Aliou Seydi, agronomist, 
responsible for the Jatropha programme. 
 
ISRA is responsible for the implementation of the national biofuels program 
(targeting 1000 ha/commune).  The program consists of two elements with the 
major focus on producing seedlings, and a secondary activity of conducting a limited 
range of inter-cropping trials (niebe, sesame, watermelon).  To achieve their primary 
objective, nurseries were established at the St. Louis, Nianga (Forestry) and Fanaye 
(Crop Research) stations, with some varietal testing being carried out at the Ndiol 
station.  
 

Jatropha intercropping with groundnuts (just harvested) 
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Combined, the three nurseries are projected to produce 1 million plants/year.  
Reported production to date: 

-St. Louis, 300,000 plants; all distributed; 
-Fanaye, 35,000 plants; over 30,000 distributed; 
-Nianga, 100,000 plants; distribution of 80,000. 

 
Activities at the three nurseries have basically stopped, due to a lack of funding.  
There was no evidence of preparations for the next planting season.  The major 
problems confronting the program are: 
 -the distribution of plants; 
 -lack of market for seeds produced; 
 -lack of processing facilities. 
They have noted a lot of enthusiasm in the program among farmers, but are not 
certain what will happen next. 
 
ISRA has not carried out a financial analysis on Jatropha production, but is simply 
producing and distributing seedlings.  It costs them an estimated 100 FCFA/plant to 
produce, which is acknowledged to be high (Note: costs should be around 1/5 this, 
or 20 FCFA/plant).  Consideration is being given to shifting to an out-grower scheme, 
working through contract farmers, which they believe will reduce production costs 
by half.   The program manager believes the potential exists for monoculture 
Jatropha production in the South, along with inter-cropping with high-value tree 
crops, such as cashew, and cereals. 
 
 
Oct.21 2009. St Louis 
SAED 
Moussa Fofana, responsible for information services 
 
An impressive data base covering irrigation systems throughout the entire river 
valley is available, including a catalogue of areas irrigated, categorized by location 
and type of ownership.  This wealth of information will be very helpful for calculating 
the potential area for Jatropha within the PIV/PIP systems and in developing the 
system typology.  The major concentration of PIVs & PIPs are in the regions of St 
Louis and Matam.  Mr. Fofana assisted the team in identifying several PIV locations 
that might be visited during the course of the mission, and also provided phone 
numbers of local contacts.  SAED has agreed to assist the PCE team with the 
information needed to conduct the typology and economic assessment. 
 
 
Oct. 21-23, St Louis 
ANCAR 
 
Note:  multiple efforts were made on consecutive days during the mission to make 
contact with ANCAR.  Due to ANCAR meetings and staff events, however, no 
meetings were held. 
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Oct. 21 2009,  
ISRA, Ndiol Station 
Aliou Seydi, ISRA Agronomist, responsible for the Jatropha programme. 
 

The first Jatropha collection 
on this station was planted 
in 2006, with 7 
provenances, three 
originating from Tanzania, 
Mozambique and 
Guatemala, with the rest 
collected from wild 
populations in different 
areas of Senegal. Severe 
flooding of the trial plot 
area during the 2009 rainy 
season killed off the 
majority of the plants.  No 
statistical data on the 
performance of the 

different provenances was collected. Surviving plants did produce seeds, from which 
seedlings were raised and are being kept in the nursery.  
 
General Observation: 
The trial plots and nursery are fairly neglected.  Due to its genetically different 
background it was mentioned that the Guatemalan provenance had special value in 
the event that a breeding program would be started in the future.      
 
 
Oct. 22 2009 
ISRA, Fanaye Station 
Mamadou Diouf, Fanaye and Nianga station manager. 
 
The station, currently occupying 187 ha., was set up in 1974 in its present location 
because of the representativeness of the soils to those found in the middle and 
upper valley (the area consists of about 60 % heavy soils -- sandy clay and loam).  The 
station initially supported the development of sugar cane production in the Richard 
Toll area, and has since shifted to research on rice, maize and sorghum.   In 2007, 5 
ha were dedicated to produce Jatropha seedlings. Since then, about 50,000 plants 
have been produced and almost all have been distributed.  The initial seeds 
reportedly came from India. 
 
General observations: 
Transplanting is done using a bare root technique, with reported survival rates of 
97%.  The Jatropha plants that were uprooted for distribution were at least 4 months 
old and grown on ridges. 
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Evidence of termite 
damage was visible in areas 
where plants suffered 
drought stress. 
 
According to Diouf, 
intercropping with 
groundnuts was an 
excellent combination for 
the farmers, as long as 
planting distance for 
Jatropha was kept at 

4mx4m (done to allow room for tractors to pass).  A small test area was planted to 
demonstrate that Jatropha would also be suitable to stabilize the dykes supporting 
the irrigation canals.  
 
 
Oct. 22 2009 
PIV de Fanaye 
Next to the trial station we visited a PIV (Périmètre Irrigué Villageois) with a 
command area of 22 ha., divided into .20 ha plots managed by 130 farmers. 

Irrigation water is drawn from the Senegal 
river and is pumped into the area by a 2 
cylinder diesel engine (300-400 litre/s)(the 
pump had been provided free through 
GOANA).  When in use, the pump is run 10 
hrs/day, consuming 4 l/hr of fuel, and 
requires 200 litres to complete one 
irrigation of the perimeter.  A rice crop 
requires three months of irrigation over its 
4 month cropping cycle, with 6-8 
irrigations per month, or 3600 total litres 

of diesel per rice crop.  Vegetables are grown on a smaller portion of PIV area during 
the rainy season, with limited irrigation.  The rice varieties used are Sahel 201 and 
202, with an average yield of 6 tonnes.  Farmer’s production costs per rice crop for 
pumping, tillage, seeds, fertilizers and herbicides was 187,500 FCFA/ha., of which the 
fuel costs for pumping alone account for 46% of the total at current prices.  
 
 
Oct. 22 2009 
ISRA, Station Nianga 
Mamadou Diouf, Fanaye and Nianga station manager. 
 
The Nianga station was originally set up as a forestry research facility on 25 ha.  In 
support of the national Jatropha program, 7.5 ha has been used for producing 
seedling, with a total production of 100,000 plants in 2007/2008, of which 80,000 
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has been distributed for free.  Cumulative production to date is 150,000 plants.  In 
the first season, the seeds used were imported from India; in the second season, 
Indonesia (part of a reported 10 MT of seeds purchased for the national program).  
In addition, they have samples grown from seeds from Guatemala, Tanzania, 
Mozambique, and six accessions collected from within Senegal.  Plant spacing in the 
nursery was 20 cm X 80 cm (5 cm X 80 cm is used in the St Louis nursery due to 
heavier soils).  Due to a lack of irrigation, the nursery was abandoned by the date of 
our visit, and showed Jatropha in several stages of drought stress.  There was also an 
area were Jatropha had been planted in a former livestock pen, and was showing a 
tremendous response to the available nutrients. 
 
Oct. 22 2009 
DURABILIS (a private investment with Belgium financing), Dagana 
Abdoul Aziz Ka, responsible for irrigation. 
In the evening we also met Paul Lecoq and Marieke Terren, both working on this 
project. 
 
Durabilis is a Foundation and a group of companies owned by the wealthy Saverys 
family from Belgium. They are active in Peru, Guatemala, Burkina Faso, Senegal and 
Congo. 
The project in Dagana was initially supposed to encompass 5000 ha instead of the 
actual 6 ha trial plot, but problems on the trial plot and a change in strategic 
decisions will probably result limit Jatropha production, with the remainder of the 
lands used to produce other crops.  Nevertheless, the 6 ha planted are subject to 
scientific research by Marieke Terren.  Different irrigation schemes, planting 
distances (2x2, 1.5x3, 3x3, 4x4), propagation methods (cuttings from the top and 
base of parent plant), and intercropping are under investigation.  Provenances from 
India, Burkina Faso, Mali and two collected locally (Tabakunda and Debai) are used.  
Fertilizer trials were also supposed to be underway, but we did not get any specific 
information. 
 
The oldest plants are about 26 months old, fully mature and producing, sometimes 
with fruit bunches of 12-18 fruits per bunch.  Large differences were observed 
between individual plants of the same variety, indicating possible heterogeneity of 
the initial seed stock and/or problems with pollination. 
 
The irrigation regime, which provides 12 litres/plant/day (two drip tubes/plant, 
delivering 4 l/hr, with 1.5 hrs of pumping/day), is far too much and causing fatalities 
through Fusarium spp. infection and spread. 

 
A calculation based on a planting 
density of 2x2 (1,666 plants/ha) 
irrigated with 12 litre/plant/day 
equals almost 30,000 
litres/ha/day, which equals 
roughly 3000 mm/m2. In areas of 
the wet tropics, plants can receive 
even more rainfall, but with dry 
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spells and runoff in between.  The root system of plants in Dagana is constantly wet 
and open to Fusarium spp. attack, which is the major problem here. (see photo -- 
inside red circle).  Other common Jatropha insect pests were also observed, but at 
low levels of infestation.  
 
 
Oct. 23 2009 
12 ha PIP in Nder, close to Lac de Guiers. 
Chérif Niang, farmer 
 
Visited a Périmètre Irrigué Privée (PIP) with a 12 ha plot intercropped with Jatropha.  
The plants were established on a 4X4m spacing around small casiers where other 
crops are planted (sweet potato, water melon and ground nuts)(cassava was planted 
in a similar fashion to Jatropha in the adjacent fields).  The system is irrigated by a 
two-cylinder pump, which the farmer received as a gift through the GOANA the year 
before.  The pump consumes 10 lts diesel for 9 hrs of pumping.  Irrigation frequency 
depends on the water needs of the principal crop (Jatropha was not considered the 
principal crop).   The water is sourced from Lac de Guiers, via a canal constructed 
through a USAID financed project in 1996/97.  The oldest plants are about 14 
months and producing fruits. Due to lack of irrigation, no weeding and overwatering 
(plants are planted in the irrigation furrows), at least 60 % of the plants had perished 
and many others are affected with collar rot because of periodic overwatering. 
  
In general, the fruit setting is very poor, 3-6 fruits per bunch, possibly due to the lack 

of insects and thus no 
pollination.  
It appeared as if the farmer 
had literally abandoned this 
plot.  He specifically 
complained about the high 
cost he was paying for the 
harvesting of Jatropha seeds 
(115 CFA/2kg container, 
roughly double the market 
price for harvested seeds in 
Mali), and no market for the 
seeds once harvested.  The 
large number of new 
seedlings around fully grown 

bushes indicated that fruits were not being harvested regularly.   According to the 
farmer, his major problems are: 
 -No money for weeding; 
 -Termite attacks (associated with root rot caused by periods of over-
watering); 
 -No market for the Jatropha seeds (300 kg of seeds collected). 
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Oct. 23 2009 
100 ha PIV, Thiagar 
7 farmers from the PIV management group 
 
The PIV covering 100 ha supports 174 producers (109 men and 65 women).  The land 

where the PIV is situated 
was part of 200 ha ceded 
by the Conseil Rural, which 
was divided evenly 
between a group of young 
and adult farmers.   
 
The PIV visited is managed 
by a very entrepreneurial 
group of young farmers 
interested in new 
opportunities.  They had 
just started an experiment 
with bananas to potentially 
augment their established 

crop cycles of rice and vegetable production in the PIV. Reviewing the PIV physical 
plan, it became obvious that the dykes between the plots are used as walk ways, and 
thus would be unsuitable for planting Jatropha.  Farmers in this PIV declared that 
they never occupied 100 % of the surface area during rice season, and even less 
during countra season vegetable production, which would offer the possibility of 
using some of the command area to grow Jatropha, either as a mono-crop or 
intercropped with vegetables.  The irrigation schedule of the latter, 1-2 times a 
week, would be suitable for Jatropha cultivation. 
    
Farmers expressed a readiness to start experimentation with Jatropha, given the 
following conditions: 

-A clear objective in terms of outcomes; 
-Sufficient technical information regarding Jatropha production; 
-Support regarding market development for the production. 

 
Calculation: 

Assuming that the PIV needs about 5000 litre/gasoline/year (derived from 
the reported fuel usage rates for the PIV), in order to replace 100% of the fuel 
needs with Jatropha oil (1000 litre = 4000 kg seed/ha), a minimum of 5 ha of 
Jatropha would be needed to produce the required seed volume, or 5% of 
the total irrigated command area.  
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Oct. 24 2009 
GIE Zeina, Djélerlou. 
Aliou Syll, Association representative and two women staff members. 
 
GIE Zeina is a producer association specializing in the transformation of agricultural 
products.  The association has 192 members (men and women), including a 
permanent staff of 32 (24 men and 8 women).  The objectives of their association 
are: 

-Innovation and modernization of agricultural food products (millet, niebe, 
maize, manioc and bissap); 
-Provision of training and employment opportunities for the younger 
generation; 
-Fight against poverty and malnutrition; 
-Diversification, promotion and addition of value to agricultural products. 

 
They are actively producing a range of agricultural products.  Their most important 
product line is couscous produced from maize, millet and cassava. 

 
The extraction of Jatropha oil is a 
completely new product.  Although no 
one in their GIE grows Jatropha, they 
received 700 kg of seeds from another 
GIE located in the Tambacounda area.  
They processed the seeds in the same 
manner as used for ground oil extraction: 
-dehulling; 
-grinding; 
-steaming (10-15 min. at 75°C); 
-pressing, in small (25 kg) batches using a 
traditional hand screw press over 4 hrs; 
-filtration with 1 micron cotton filter, and 
-decanting for 24 hrs. 
 
The oil quality appears very high, and 
based on their reported figures they have 
achieved a very high levels of efficiency in 
their extraction of around 25% (27-28% 

extraction is considered an upper range for mechanical expeller presses).  In total, 
from their 700 kg of seeds, they produced 160 litres of raw Jatropha oil, the majority 
of which was used in a Renault diesel car (which travelled 1,844 km on Jatropha oil) 
and the remainder in one of their processing mills. 
  
They are also experimenting with a new product of Jatropha seed cake combined 
with ground leaves from the Ndiandame bush (Boscia senegalensis) that is being 
tested as an insecticide against nematodes. This product is under investigation in a 
multi-locational trial with ISRA .  
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Oct. 24 2009 
ADG, Thiès 
Fabian Locht, ADG West Africa Regional Coordinator 
 
ADG (Aide au Développement Gembloux) was established in 1986, and works in 
partnership with 27 other NGOs in Senegal.  The organization’s mandate is to 
promote sustainable economic and social development in the countries of the South, 
which they do by working through local organizations (additional information is 
available in Annex 8). 
 
Regarding Jatropha, ADG conducted an initial assessment in Senegal in 2006, and 
began a pilot activity involving 50 farmers in Dialakoto and Foundiougne in 2007.  
More significant financing became available in 2008, allowing the work to expand.  
Activities are divided between action research interventions with farmers, and 
management of 5 ha of experimental plots established and funded in collaboration 
with DURABILIS in Dialakoto and Bamtoungou.  Since 2008, over 100 farmers are 
now involved, with more than 4 km of living fence established and Jatropha 
intercropping on more than 25 ha of land.  

 
Jatropha is being planted with a 
spacing of 2x2 and 2x8, and in 
hedge rows. Millipedes have 
proven to be the biggest problem 
for the establishment of Jatropha 
through direct seeding.  On the 
experimental plot, they are testing 
fertilization effects, varietal trials 

and use of Jatropha oil as a natural pesticide. 
 
During the coming year, a Bielenberg manual ram press (photo) will be introduced at 
the farm level.  The strategy is to work on oil pressing and development of the full 
range of potential Jatropha product value chains (e.g., oil, biodiesel, soap, seedcake, 
charcoal), including bio-pesticide. 
  

Presently, the volume of available 
seeds is insufficient, but once this 
increases the plan is to introduce a 
more efficient expeller press 
manufactured by CODEART 
(photo).   CODEART is a Belgium 
engineering NGO that supports 
farmers with new designs of 
mechanical equipment.  One of 
their presses has been donated to 
ENSA for experimentation with 
cotton oil extraction.  The ENSA 

faculty are interested in collaborating with ADG in working with Jatropha as well.  
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ADG estimates that for an expeller unit (with a processing capacity of 2.5 MT/day) to 
become economically viable, a base of 100 ha of productive Jatropha (and/or other 
oil seed crops) is needed. 
 
The current ADG project is scheduled to finish by 2011.  Before termination, they 
hope to introduce Multi Functional Platforms in their target communities that will be 
able to utilize Jatropha oil in powering a range of equipment with income earning 
potential.   Currently they are purchasing farmers’ Jatropha production at 400-600 
FCFA/kg.  In their models, prices will need to fall to 80-100 FCFA/kg before oil 
extraction and value-added processing become viable (e.g., large-scale banana 
producers using irrigation in the Tambacounda area are interested in Jatropha oil as 
a fuel substitute for diesel).  
 
 
Individual Project Descriptions: 
Mali

 
Location of various projects and people visited in Mali 
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Oct. 26 2009 
MaliFolk Center, Bamako, 
Ibrahim Togola, Director, Ousmane Ouattara, Executive Secretary 
 
The MaliFolk Centre is an established Malian NGO, originally supported through 
Danish financing, but now receiving support from several foreign donors. The main 
purpose of the visit was to review their general programming and secure permission 
to visit the MFC rural electrical power station in Garalo (South Mali) later in the 
week. 
 
Oct. 27 2009 
Malibiocarburant Main office, Bamako; Processing Facility, Koulikoro 
Hugo Verkuijl, director 
 
Malibiocarburant (MBC) is a private joint-venture business, founded with capital 
from the Dutch government (PSOM Program), the Royal Tropical Institute (KIT) in the 
Netherlands and the pension fund of the Dutch Railways.  Launched in October 2005, 
the company started operations in Mali in January 2007, producing its first batch of 
biodiesel in February of that year.  MBC is the first (and currently only) known 
commercial biofuel processing facility operating in West Africa.  After starting with a 
staff of 14, MBC now employs 58 staff.  The majority of those recently hired are field 
agents working to provide out-growers with technical assistance and to purchase 
seeds.   The MBC works through a hybrid out-grower approach where, using hedge 
rows (Jatropha hedge rows alone can lead to increases of 20% in crop yields in the 
protected fields) and a new intercropping model, they encourage participating 
farmers to establish on average 1,500 plants/ha.  A 20% share of the company (incl. 
profit sharing) is owned by the farmers’ Union producing the Jatropha seed 
feedstock for the processing facility.  The Union is comprised of approximately 3,000 
farmers, organized into village-level cooperatives, with on average 25 members.  
Organization assistance was initially provided by SNV, a Dutch NGO. 
  
Apart from selling the biodiesel, MBC also receives a regular source of income 
through its partnership with Trees for Travel, a Dutch non-profit that is selling carbon 
offset credits in the voluntary market from the CO2 sequestered by the Jatropha 
plants (no standard is used, though they do conduct a 10% annual verification audit).  
Currently, the sole buyer of these offsets is KIA Motors, which is paying five 
Euros/MT CO2e, totaling 100 million FCFA. 
 
MBC currently is producing biodiesel from Jatropha oil and palm oil imported from 
Côte d’Ivoire (due to a limited volume of Jatropha seeds).  For the Jatropha, the 
company works through is own field agents and network of 100 buyers based in rural 
areas.  The current price for (dehulled) seeds is 50 FCFA/kg, and the farmers can 
keep the seedcake if they want it (Note: elsewhere, the seedcake is being sold for 85 
FCFA/kg in the market).  The target is to purchase all of the Jatropha seeds that can 
be located, perhaps as much as 300 MT this year, which, with two shifts working at 
the extraction facility, will allow them to operate for 4 mos. using only Jatropha 
seeds.  The street price for their biodiesel is 500 FCFA/l, whereas petrol diesel costs 
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526 FCFA/l (as in Senegal, petrol fuel prices are controlled by the Government).  They 
have no problem selling all that they can produce into the local market. 
 

The MBC processing facility 
includes a building housing the 
biodiesel production equipment 
(the plant averages a very high 
28% extraction rate), a soap 
manufacture building (a farmer 
member-owned and managed sub-
enterprise using the glycerin from 
the transestrification of raw 
Jatropha oil into biodiesel; 100 lt 
Jatropha oil yields 85 l of biodiesel 
and 15 lt of glycerin), and a test 

building where the mobile oil extraction unit (see photo) is stored and a Multi-
Functional Platform (including engine, generator, grinder and crusher) is set-up for 
testing and de-hulling equipment.  MBC is collaborating with the UNDP/Gates 
Foundation initiative to promote the installation of MFP’s across Mali, some of which 
may ultimately be run on locally produced Jatropha oil.  The MFPs cost about 
1,000,000 FCFA each, and can turn a net operating profit of 3,000 FCFA/day with full 
repayment in one-year.  The MBC has also purchased 30 de-hulling units from the 
Full Belly Project, a U.S.-based NGO (also active in Senegal), to aid farmers in 
dehulling their dried Jatropha fruits (see Photo).  

 
A second joint-venture is in the process of 
being opened in Burkina Faso (Faso 
Biocarburant, director Sulieman Narko) 
with 2,500 member farmers initially and 
the potential of involving 60,000 farmers. 
 
At its processing facility, and through its 
field agents, MBC is actively working to 
develop and promote an intercropping 
model with Jatropha and food crops. 
Trials are on-going, with drought tolerant 
maize as an intercrop in the first year, 
before the Jatropha stand becomes too 
dense.   Results to date show maize yields 
of up to 3.6 T/ha, with 1.3-1.5 MT/ha 
Jatropha (the area receives 900 mm 
rain/year).  Since MBC is a business and 
not a public research organization, its 

main concern is the cost of field staff needed to develop and promote a Jatropha 
intercrop system.  
 

Mobile expeller press 
 

Full Belly De-Huller 
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(Note: it might be wise to increase the distance between the Jatropha plants from 
2x4 to 2x6, enabling the farmers to maintain their intercropping, even when 
Jatropha is fully grown.  Use of a double row of Jatropha would allow overall field 
density to remain at roughly 1,000 plants/ha, with 40% surface area coverage)(see 
Annex 9). 
 
To increase profits, MBC Director, Hugo Verkuijl, has identified three main issues: 

-Covering the costs of field staff (currently paid for through the carbon offset 
revenues);  
-Reduction of processing costs by switching from imported methanol to local 
(sugar cane) ethanol (provided the quality is good enough – currently 
domestic ethanol has a purity level of 95%, whereas 97.5% is needed for 
biofuel processing.  MBC is perfecting a technique of further refining local 
ethanol to meet their purity requirements); 
-Development of seedcake into animal feed (an agreement was reached to 
allow MSU researchers access to the facility’s processing chain for sample 
collection in support of research on the seed cake detoxification). 
     

                                                          
Oct. 27 2009 
Multi Functional Platform Unit, Kossaba 
Women’s Association MFP Management Committee members 
 
A visit was made to one of the oldest established MFPs in Mali.  This particular unit 
does not produce electricity for a local grid, as wiring was deemed too expensive for 
the village, but does power dehulling, threshing and grinding equipment.  The MFP 
was installed in 2004, and required the replacement of the engine this year (a 
Chinese made RHINO).  The MFP serves the village women’s association, which 
reportedly is comprised of all the women in the village.  The MFP is managed by a 
four person team who went through a four-month training program which included 
functional literacy and technical training.  They manage the books, operate the 
equipment and make small repairs.  The management team is paid based upon 
receipts after buying fuel and parts.   The unit does not appear to make much profit.  
One reason may be that the prices charged for grinding maize, for example, were 
established in 2004 at 25 FCFA per measure (roughly 2kg) and have never increased, 
even though diesel prices have more than doubled from 300 FCFA/lt to over 500 
FCFA/lt.   The women buy Biodiesel from MBC whenever they can arrange transport.  
It reportedly works well and is less expensive. 
 
Aside from whatever economic gain the women receive, their greatest reported 
benefit was in terms of reduced labour (e.g., threshing and pounding flour).  They 
used additional free time to engage in other activities such as growing vegetables, 
paying more attention to their children, and becoming more involved in local market 
activities.  The women would like to add an alternator to their MFP in order to begin 
charging batteries and cell phones.  
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Oct. 27 2009 
Jatropha Farmer, Mafeya 
Mama Coulibaly 

 
A visit was made to a local 
Jatropha producer who sells her 
seeds through her village 
cooperative to MBC.  The 2.2 ha 
field visited featured Jatropha 
planted as a hedge and within field 
rows, with spacing of 2.5 m 
between rows.  The Jatropha was 
intercropped with watermelon, 
sesame, sunflower and ground 
nuts.  The field was very well 
maintained, and the young 

Jatropha plants had been watered from a well on the premises (12m deep).   
Termites had killed a significant number of the plants (perhaps 5%). The farmer 
complained about the low price for Jatropha seeds (50 CFA-kg), and seemed rather 
non-committal as to whether she would continue with the effort.  
 
Oct. 27 2009 
IPR/IFRA, Katibougou  
Boubacar Dembele, Livestock nutritionist; and Forestry Scientist 
 
A visit was made to a Jatropha trial site on the IPR/IFRA campus in Katibougou.   Two 
trial plots had been established with the support of Eco-Carbone, the first in 2006, 
the second in 2008.  The trials, including accessions from Brazil, Mexico, Senegal, 
plus 2 local accessions, were planted in a randomized block design.  No statistical 
data was collected, though the intention, in addition to comparing productivity of 
the different accessions, is to undertake destructive sampling of these plants to 
develop an allometric equation for Jatropha that will allow accurate biomass 
calculations to be made of sequestered carbon, for use in developing offsets for the 
carbon financial markets.   The visit was cut short to enable the team to return to 
Bamako before nightfall.  
 
Oct. 28 2009 
Eco-Carbone/Jatropha Mali Initiative, Kita 
Bureau, Demonstration Farm, Research Plots, Test Processing Facility  
Soumaila Bamani, Director JMI, plus members (5) of the technical staff 
 
Eco-Carbone is becoming very active in the new Jatropha-based biofuel production 
market, with investments in several projects worldwide. The company is both an 
investor, providing technical advice to rural communities on establishing Jatropha 
plantations, and a manager of industrial joint ventures, which produce and sell crude 
oil and extraction co-products.   Eco-Carbone also provides consulting services on 
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project development for greenhouse gas emission reduction projects, and markets 
carbon assets in both the Kyoto-compulsory and voluntary markets. 
 

In Mali, Eco-Carbone works in 
partnership between rural 
communities and its joint 
venture -- Jatropha Mali 
Initiative (JMI).  JMI has three 
shareholders: Eco-Carbone 
(60%), Déguessi Vert, a Malian 
company, (21%) and Novartis 
(19%). JMI establishes contracts 
with individual farmers, held in 
trust by their cooperatives, 
wherein farmers are responsible 
for establishing and managing 

Jatropha plantations and harvesting Jatropha seeds. JMI in turn agrees to provide 
technical support to these communities, including seedlings on credit (65 FCFA/tree, 
repayable at 1000 FCFA/ha/yr) and guarantees the long-term purchase of Jatropha 
seed.  Following a business model similar to MBC, the JMI plans to manage the 
collection and processing of Jatropha seeds (oil extraction, storage, transport and 
sale) and has established contracts with both the producer co-operatives and 
individual farmers, involving over 1,340 individuals.  JMI plans to develop 12,000 ha 
of Jatropha plantations under the project, with an expected annual production of 
about 10,000 litres of Jatropha oil at full development.  To date, JMI has helped 
develop 1,700 ha of plantations and built a pilot processing unit, where it is 
producing crude oil and seed cake for sale in the local market.  JMI does not appear 
to be preparing to produce biodiesel. 
 
JMI estimates that total costs for farmers to establish a Jatropha intercropping 
system in their field is around 71,000 FCFA/ha, which is slightly under the average 
value of production from one year (1100 kg/ha X 50 FCFA/kg = 55,000 FCFA/ha).  
Locally, the raw Jatropha oil is sold at 405 FCFA/litre, and seedcake sells for 85 
FCFA/kg to JMI non-members and 35 FCFA/kg to JMI members for use as an organic 
fertilizer.  By comparison, 1 kg of 15-15-15 costs 350-400 FCFA.  (Note: the oil we 
observed did not look to be of very high quality, and the reported extraction rate in 
2008 (4 MT seeds, giving 300 l oil) is extremely low at less than 8%.)   
 

In addition to its pilot 
processing facility, JMI has 
established research and 
demonstration plots.  At each of 
these locations, plus its bureau, 
trials with 6 Jatropha accessions 
are ongoing, including those 
from: Senegal, Mali, Brazil, 
Mexico, Guinea Bissau and 
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Burkina Faso.  The seeds were reportedly provided by ICRISAT/Niamey (Niger), 
where the same accessions are undergoing field trials. 
 
The Eco-Carbone accession research site at Manaco was established in July 2006 (the 
same year as the oldest test plot on the IPR/IFRA campus).  The plot is laid out using 
a Fisher block design with three repetitions of six plants per block, planted on a 4m X 
4m spacing.  The plants are well-established and showed especially good natural 
branching.  Evidence of significant fatalities (termites), however, will make statistical 
evaluation difficult.  Also, the fact that there were many young seedlings growing 
around the mature plants makes it doubtful whether, and if at all, proper yield 
records have taken place. 
 
The overall appearance and organization of the JMI demonstration field was less 
impressive. The basic design supports a number of sub-plot divisions where at two-
four variables are examined simultaneously (e.g., different accessions X soil fertility 
treatment X planting density).  In total the plots include: difference accessions (6); 
soil fertility treatments (4); intercropping (8 crops); planting densities; and planting 
methods.  Within individual plots the treatments themselves vary significantly, e.g., 
200 grams of seedcake (applied at planting time) was being compared with 40 grams 
15-15-15, applied one month after planting.  The demonstration field itself provides 
an additional source of variability (soil type, moisture and slope).  The end result is 
that statistical analysis of any data collected at this site will be virtually impossible to 
analyze.   As a demonstration site, the plot was generally not well maintained, giving 
rise to questions as to the sort of impression it would give to visiting farmers.  In fact, 
the overwhelming impression is that growing Jatropha with other crops is not a good 
idea. (We were told that the land was very bad to start with, and that the trials were 
started very, very late in the season. If that is the case, what was the objective of the 
demonstration?)  
 
Diseases: 
Apart from the termite attacks (likely a secondary problem associated with drought 
stress), we also notice mite disease (more common in Asia) and dieback of branches. 
This latter disease was only noticed on two locations of Eco-Carbone and nowhere 
else. 
 
 
Oct. 29 2009 
MaliFolkCenter electricity facility, Garalo 
Oil extraction and electrification management team members (4) 
 
The Garalo project is comprised of two, linked, components:  a cooperative of 
decentralized, small-holder Jatropha producers, which manages the collection of 
seeds, extraction and sale of Jatropha oil, and a Jatropha oil-powered electrical 
generator and grid. 
 
To supply fuel for the generators, some 320,000 Jatropha plants have been produced 
(cuttings and direct seeding) by the project and distributed the since start of the 
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effort in 2007.  Including the plants produced by farmers themselves, around 
500,000 plants have been introduced in the area, planted on some 550 ha of land 
with plots sizes varying from 0.5 – 2 ha..  Different accessions are undergoing local 
testing for use in the program (including accessions from Guatamala, provided by 
FACT, and 4 local accessions -- Kita, Diegeni, Bougoula and Garalo).  Most plots are 
managed by individual producers, though there are some communal fields.  
Seedlings were initially given for free, though efforts have now shifted to assisting 
farmer groups to produce their own seedlings.  The expectation is that each plant, 
once mature, will yield 2.5-3 kg per year.  With this yield, an area of 550 ha would be 
enough to guarantee an ample supply of Jatropha oil for the electricity plant.  At the 
outset, the management team had thought (based on available reports) that 
Jatropha would prosper and produce well on marginal and degraded lands; however, 
it is now clear that target production levels will only be possible with proper 
planting, plant spacing, soil fertility management, etc.  The initial recommendation 
was for farmers to plant Jatropha with 3m X 3m plant spacing (1,111 plants/ha).  This 
spacing, however, was found to be too close to allow continued intercropping as the 
plants grew.  The recommendation is now for 5m X 5m spacing (400 plants/ha).  
While the initial practice was too close, the latter is too broadly spaced to allow 
farmers to realize a return from their Jatropha.  The risk is that farmers may abandon 
the practice.  An alternative model capable of both maintaining high Jatropha plant 
densities and continued intercropping was discussed with the project technical team 
(see Annex 9). 
 
In total, farmers from 30 villages are involved in Jatropha cultivation.  Participating 
farmers in each village are organized into a Producers’ Association, which together 
have formed into a registered Cooperative.  One member from each village 
association sits on the Cooperative management committee.  The village association 
manages the purchase of Jatropha seeds from its members (current price is 50 
FCFA/kg).  The Cooperative then pays the transport costs to bring seeds to the 
central processing facility (located adjacent to the electrical generation plant), 
extracts the oil and sells the oil to the electrical generation company.  Village 
associations are then paid, based on the volumes of seeds that they supplied, and 
the revenues are distributed back to their members based on individual production 
levels.  The cooperative is currently waiting for delivery of a larger expeller press to 
help it process the growing volume of seeds.   
 
The electricity plant (including three generators) was financed with money from the 
Dutch Kees Daye Ouwens fund and is intended to run on locally produced Jatropha 

oil (though it currently uses diesel, 
due to low availability of Jatropha 
oil).  The electricity feeds a local grid 
with 3.7 km of lines, currently 
serving 300 paying subscribers 
(10,000 total inhabitants in the 
commune).  Electricity is available 
daily for 8 hrs/day, from 16:00 – 
24:00.  The price per kW is fixed at 
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190 FCFA, which is significantly higher than urban consumer rates in Bamako (65, 85 
or 110 FCFA/kWhr, depending on user class), although the central grid stops 65 km 
from the village and is already overtaxed.   
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Annex 3. Multifunctional Platforms 
Principle of a multi-fuctional platform  

 
 

The multifunctional platform is a simple diesel generator that boasts a low cost and a 
range of uses, such as providing electricity for refrigeration, lighting and other 
appliances, pumping water, and grinding cereal. It is hoped that in the future, liquid 
biofuel or PPO like Jatropha oil can be used in lieu of diesel. Through funding by the 
Gates Foundation, a MFP program has been started by UNDP in West Africa. Other 
African countries like Tanzania and Madagascar are working on the same subject. 

1. Multifunctional Platforms in Mali (info from GENI) 

Dissemination of the multifunctional 
platforms has been thoroughly 
multilateral -- funding comes from 
various NGOs (Non government 
organizations), international 
organizations, and private investors. 
Acquisition of a platform is on a 
voluntary basis -- a group of women 
from a village must create a formal 
organization to request and 
purchase a generator (which is 
subsidized 40-50%). Local artisans 
are in charge of installation, 
maintenance and repair of the 
platforms, each decentralized unit being easy and cheap to construct. Finally, the 
project is overseen and supported by the Malian government, MaliFolkCenter 
(MFC), as well as local authorities. The platforms have proven to be astounding for 
rural Malian women.  
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The platform frees up to two to six 
hours of a rural Malian woman's day 
by eliminating a portion of the 
drudgery associated with a lack of 
energy. It also provides income-
generating opportunities, raising 
owners' annual incomes by US$40 
to US$100, and allows them to 
pursue other endeavors, such as 
education or other activities. 
Multifunctional platforms have 
actually succeeded in elevating 

women's social status. One Malian woman called the machine a "silent daughter-in-
law" in reference to the duties it performs. The success of multifunctional platforms 
in Mali highlights the interdependency of all aspects of development and modern 
energy consumption. Women who own and manage a multifunctional platform 
machine have higher incomes, economic independence, more time for education, 
and ultimately a higher social status and a higher quality of life.  

2.  Tanzanian Experience with Multifunctional Platforms. 

TaTEDO is a development NGO based in Dar es Salaam with more than seventeen 
years experience in facilitating access to sustainable modern energy services. 
TaTEDO undertakes activities in 10 regions and in more than 100 villages in Tanzania. 
  
Vision 
Poverty free and self-reliant communities in Tanzania accessing sustainable modern 
energy services 
  
Mission 
To advance popular access to sustainable modern energy technologies in 
marginalized communities in Tanzania through energy technological adaptations, 
community mobilization and advocacy for increased access to sustainable energy 
services, poverty reduction, environmental conservation and self-reliance. 
  
Goals 
The goals of TaTEDO are:  

• To improve the quality of life of Tanzanians by contributing to the availability 
of improved and sustainable modern energy services, employment and 
income-generating opportunities, which are essential for poverty reduction,; 

• To reduce environmental degradation resulting from the increased use of 
wood and fossil fuels,; 

• To contribute to reducing the country’s dependence on imported energy.  
 
Energy Service Platform (ESP) (formerly MFP) 
TaTEDO promotes Energy Service Platforms (ESP) for the production of electricity 
and powering different machines for a number of energy applications, such as 
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battery charging, grain milling, 
dehusking and seed pressing. 
The ESPs were introduced in 
Tanzania in late 2006 through a 
GAP Fund Pilot project, which 
was conducted in Dar es 
Salaam and Arusha regions. By 
December 2007, three ESPs 
had been installed at TaTEDO 
Sustainable Energy and 
Development Centre (SEDC) 

and in the villages of Engaruka and Leguruki.  In each village, three people have been 
trained on how to install, operate and maintain their machine, as well as training in 
how to run a successful ESP business.  Since the ESPs can run on locally available 
Jatropha oil, farmers have been introduced to the new income-generating 
opportunities in cultivating Jatropha as a fuel source for the ESPs. TaTEDO is now 
planning to facilitate the installation of more ESPs in off grid areas with potential for 
Jatropha production for local farmers. 
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Annex 4.  Comparison of Costs/Benefits for Jatropha & Major Crops  
 

 
 

Socio-econmomic impact of a jatropha project on smallholder farmers in Mpanda, Tanzania(University of 
Hohenheim 2008) 
       
Activity/Input Maize Paddy Sunflower Groundnuts Tobacco Jatropha* 
1. Prod.costs /ha       
Field preparation 75000 75000 75000 75000 62500 5000 
Seeds 62500 70000 70000 70000 0 0 
Sowing/planting 25000 25000 25000 25000 20000 2300 
Transplanting 0 75000 0 0 45000 4600 
1e weeding 25000 62500 62500 62500 45000 18250 
pruning 0 0 0 0 0 23000 
Fertilizer (appl.incl) 212500 0 0 0 470000 17500 
2e weeding 25000 75000 50000 62500 45000 18250 
Harvesting 50000 75000 75000 50000 1125000 47000 
Transport 75000 50000 50000 30000 34000 0 
Post Harvest. (curing,drying 
etc) 50000 50000 50000 37500 200000 21000 
IPM (appl.included 35000 35000 0 0 90000 15000 
Packing 25000 25000 25000 25000 17500 19000 
Bags 18000 21000 12000 18000 40000 19000 
Others(tools etc) 0 0 0 0 155000 10000 
Total production costs/ha 678000 638500 494500 455500 2349000 219900 
       
2. Income per ha.       
market sold or bought by 
company       
       
yield/kg/ha 3000 3500 1300 3000 1750 0 to 5200 
Price (Tsh) 175 900 1500 400 65 to 2300 200 
     112000 0 

Income 525000 3150000 1950000 1200000 to 4025000 
to 

104000 
       

 Profit (Tsh)/ha  
- 
153,000.00  

  
2,511,500.00  

  
1,455,500.00  

   
744,500.00  

- 
2,237,000.00  

-      
219.90  

      to 1676000  
 to 

820100  
* As Jatropha is a perennial crop, the costs for Jatropha establishment (land preparation, planting and transplanting) 
 were equally distributed over a 10 years 
period. 

This was the time frame of the farmers outgrowers contracts by 
Prokon. 

Sources:  data on food crops A. Kiboma, Mpanda districts offiver  
 data on tobacco C. Mabuga, ATTT agronomist  
 data on Jatropha D.Tschonde, Prokon agronomist  
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Annex 5  Résumé du rapport du Programme national Jatropha.  

Octobre 2009 
 
La principale initiative en matière de biocarburant est mise en œuvre à travers le 
programme national JATROPHA dont l’objectif est, d’emblaver mille ha de 
plantation de Jatropha par Communauté Rurale à l’horizon 2012. 
 
Pour ce, un Superviseur National du programme représenté par le président de 
l’Association Nationale des Conseillers Ruraux (ANCR) du Sénégal est chargé de la 
sensibilisation de ses collègues PCR et de la collecte de l’expression des besoins.  Ce 
programme est placé sous la tutelle du Ministère de l’Agriculture et la coordination 
technique de l’Institut Sénégalais de Recherches Agricoles (ISRA); Pour le démarrage 
du programme en 2007, compte tenu du nombre limité de plants disponibles, 
environ 580 hectares ont été plantés dans les régions de Saint Louis, Kaolack, Fatick, 
de Kaffrine, Diourbel, Bambey, Tambacounda, Kédougou et de Thiès.  Pour la 
campagne 2008/2009, un objectif de 10 000 hectares de plantation avait été 
fixé.par le programme. Un total de 3 323 125 de plants a été distribué aux 
producteurs pour une superficie de 5293 hectares. Une partie de ces plants (environ 
3.098.214 plants) ont été prélevés dans les pépinières ISRA et environ 224 911 ont 
été achetés auprès des producteurs et groupements féminins. 
 
À partir de 2009, la plantation par semis direct sera privilégiée par la 
décentralisation de la production des plants au niveau pour limiter aussi bien les 
coûts de transports que minimiser les pertes en plants enregistrées. Pour cela, des 
semences de Jatropha curcas seront distribuées aux producteurs et aux 
groupements villageois et des champs pilotes de démonstration seront installés au 
niveau de chaque communauté rurale. Les groupements villageois et les producteurs 
(jeunes, femmes et adultes) seront formés aux techniques de plantation. Les 
activités de plantation sont effectuées en pluvial et en irrigué dans les différentes 
régions du Sénégal. Il est prévu, à partir de 2009, la plantation de 6000 ha par région 
pour atteindre le taux de 84000 hectares de Jatropha curcas par an d’ici 2012. 
 
La coordination technique assurera le suivi des plantations au niveau national. Les 
paysans seront formés aux techniques de plantation en culture pures, aux 
techniques d’agroforesterie en associant le Jatropha avec les cultures vivrières, aux 
techniques de valorisation des résidus du Jatropha par le compostage des tourteaux 
pour la fertilisation des terres.  

 
Les producteurs seront également formés aux techniques d’extraction de l’huile des 
graines en utilisant les presses artisanales. .Des unités expérimentales d’extraction 
d’huile de Jatropha seront mises en place au niveau des collectivités locales. 
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Annex 6.  Terms of Reference 

 
Reducing production costs and achieving energy self-sufficiency in the 

Périmètres Irrigués Villageois of the Senegal River Valley through introduction 
of Jatropha  

 
Project Review Mission Terms of Reference 

 
 

Context/rationale 
 
Task Order 5 under the Economic Growth Project (PCE) calls for increased 
agricultural productivity through the deployment of available science and 
technology, supportive policies, financial instruments and capacity-building.  
Senegal’s natural resource endowments and consumer preferences make 
investments in the rice sub-sector particularly attractive.   The work under TO5 along 
the rice value-chain on improving quality, productivity and market reach is essential 
for capturing the full potential of the sub-sector to meet urban demands, compete 
with rice imports, contribute to economic growth and enhance food security.  Within 
this context, targeted investments in infrastructure improvements and human 
capacity-building are necessary and timely. 
 
The PCE is initiating a wide range of activities specific to the expanding and 
intensifying irrigated rice production along the Senegal River valley.  The typography 
of the Senegal River Valley, however, requires the pumping of irrigation water into 
and/or out of rice production perimeters (as opposed to allowing gravity to move 
water).   The majority of pumping is carried out using diesel powered pumps.  The 
energy cost of moving water through these systems makes them both relatively 
expensive to operate and also renders them vulnerable to fluctuations in oil prices.   
 
The potential exists for introducing biofuel production technologies to reduce the 
production costs and vulnerability associated with reliance on petrol energy.  
Vegetable oil, extracted from the seeds of Jatropha curcas, can be rendered into a 
quality biodiesel at high levels of efficiency.  Biofuel production from Jatropha is 
specifically featured in the government’s agricultural strategy (the GOANA), and 
more broadly represents a climate change mitigation response.  The périmètres 
irrigués villageois (PIV) located in the Senegal River Valley offer the best opportunity 
for testing and developing an energy self-sufficiency model for pumping water, at an 
appropriate scale, while offering the greatest potential for expansion for widespread 
impacts within the river valley. 
 
The introduction of Jatropha cultivation within the PIV systems offers the potential 
of developing multiple benefit/ revenue streams.  These benefits include: enhanced 
short-term profitability of rice production, through lower fuel costs; enhanced mid-
term competitiveness through lower consumer prices of domestic rice compared to 
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foreign imports; substitution of chemical fertilizer with less expensive Jatropha seed 
cake (Jatropha seed cake has a nitrogen content similar to poultry manure); use of 
seed cake as a livestock feed component (see discussion below); and the capture of 
glycerin, a by-product of bio-diesel processing to manufacture soap.  Furthermore, 
such a program holds the potential to generate marketable carbon offsets, through 
reduced petrol fuel usage, reductions in chemical fertilizer usage, sequestration of 
CO2 in plant biomass, and increased soil carbon content. 
 
Jatropha seedcake has a protein content of 27-30%, similar to cotton seedcake, and 
thus is potentially a high value protein source in animal feed formulation.  There are 
several compounds in Jatropha seedcake that are toxic to humans and animals.  Of 
primary concern are the phorbol esters, which are considered procarcinogens and 
are resistant to degradation in normal processing.  A relatively inexpensive 
processing technology to detoxify the seedcake would provide the key in developing 
a new, alternative protein source for use in livestock feed in Senegal and across West 
Africa.  Preliminary research conducted at Michigan State University, indicates that 
effective technologies are available for neutralizing the toxic elements 
 
A number of pilot schemes involving Jatropha production have been, and are in, the 
process of being launched in Senegal and neighboring Mali.  Collectively, these 
projects indicate significant potential, yet virtually nothing is known about their 
relative performances, achievements and pitfalls, and in particular the lessons that 
these experiences hold for business development and enhanced small-holder 
welfare in the irrigated rice systems in the Senegal River Valley. Before any the 
apparent potential benefits can be realized, an analysis needs to be carried out to 
address basic questions of the technical requirements, and the related economic 
viability and financial attractiveness. The analysis will need to consider both the 
potential of retrofitting existing PIV systems, as well as profiling the costs and 
benefits associated with developing new PIV systems based on a multiple value-
chain design. 
 
 
Objective(s) 

 
This activity will assess the overall technical feasibility and operational requirements 
of introducing degrees of energy self-sufficiency (and the development of associated 
value-chains) through bio-fuel production using Jatropha in PIV systems (existing or 
new) located in the Senegal River Valley.   
 
Several sequential tasks, spread over approximately a 4-6 month period are required 
to complete this feasibility assessment and the articulation of a an investment design 
and implementation strategy involving a range of stakeholders and operational 
partners.    The present Terms of Reference covers the first task. 
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Tasks 
 
Under the scope of this Terms of Reference, a rapid project assessment mission will 
be conducted on the state-of-the-art of projects/ enterprises supporting Jatropha 
production, processing (including secondary and bi-products) and utilization in 
Senegal and neighboring countries.  Lessons from this assessment will then be 
evaluated in terms of their relevance and implications for Jatropha value-chain 
development within the prevailing conditions of the Senegal River Valley.  More 
specifically, this includes:  

 
- A review of available documentation and networking with professional 

contacts to identify and establish contact with Jatropha projects/enterprises 
in Senegal and Mali. ; 
 

- A rapid project review mission to operational Jatropha projects in Senegal 
and Mali  to assess achievements and lessons-learned and to apply these 
lessons to conditions in the Senegal River Valley.  Attention will focus equally 
on the technical design and project performance with regards to Jatropha nut 
production, oil extraction, bio-fuel processing, and associated technologies, 
as well as the processing and development of value-chains for Jatropha bi-
products, including the producer organization and capacity-building needs, 
financial support services and other features critical to successful value-chain 
project design. 
 

The travel to Senegal for this Task will also serve to lay the groundwork for the 
subsequent phases, including working with the PCE team to select and hire a 
national agricultural economist consultant with the skills necessary to conduct a 
benefit-cost analysis.  To the extent feasible, this consultant will accompany the 
team on the Senegal portion of the field mission to gain a basic familiarity with 
Jatropha production systems and Senegal River Valley that will aid their subsequent 
efforts in undertaking the activities outlined under Tasks 2-5 described below.  

 
  

Deliverable(s)/outputs 
 
The consulting team will produce a mission report that includes the following 
elements: 
 

a. A summary of mission findings and key recommendations with specific 
reference to the value-chain development opportunities and conditions in 
the Senegal River Valley.  Based upon the observations made and information 
collected during the field visits the recommendations will include the 
identification of appropriate initial partners to be engaged in developing 
operational activities, along with a proposal for the subsequent steps and 
timeline for continuing with the broader activity.  These subsequent steps are 
expected to include an appraisal of PIV systems in the lower Senegal River 
Valley (oriented by data provided by SAED) to establish a typology of those 
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systems, household data collection from a sample of PIVs; development of a 
PIV financial model; a benefit-cost analysis of jatropha production and 
processing under different PIV conditions.   

b. The body of the report will include an assessment on the histories, 
experiences, strengths, weaknesses and potentials of established 
Jatropha/enterprise projects within Senegal and select neighboring countries.  
This will include the identification of technical and managerial design issues 
relevant to the prospects of developing successful PIV/Jatropha systems in 
the Senegal River Valley, and technical recommendations on next steps in 
developing such systems. 

c. An annex summarizing the schedule of the mission (places visited, 
individuals/companies encountered). 

 
NOTE:  The subsequent tasks on cost-benefit analysis of jatropha production in the 
PIVs will be informed as well by the findings of a planned set of parallel activities 
related to solving the challenge of neutralizing toxic elements in jatropha seed cake, 
including the integration of appropriate technologies and their costs into the 
investment plan.   

 
 

Calendar for the TDY 
 
The activities under this TOR are planned to occur in mid-October for a two-week 
period fitting the limited availability of the team members involved.   A final report 
will be submitted within two weeks of completion of the mission.   

 
 

Expertise to be engaged 
 
This work will be carried out within the context of the Task Order 5 sub-contract with 
Michigan State University.  Dr. Brent Simpson (MSU), an international expert in 
agriculture development design and evaluation with 25 years of experience in West 
and Central Africa will serve as the principal investigator for the overall design and 
execution of the feasibility study.   Dr. Simpson will be responsible for assessing the 
value-chain development dimensions and support system requirements of the 
projects visited (organizational, human capacity, financial, resource tenure, etc), the 
identification of appropriate Senegalese institutional partners and their roles, and in 
ensuring that the overall observations from the field mission address the existing 
opportunities and prevailing conditions found in the Senegal River Valley. 
 
Dr. Simpson’s intimate familiarity with the PCE technical program, participation in 
the start-up irrigated system assessment mission, expertise in irrigated rice systems 
(he is a former WARDA Senior Scientist), and over 10 years of experience in Senegal, 
will be critical to ensuring that maximum benefits are realized from the mission, that 
a continuity is established between the current and subsequent tasks and to define 
the eventual scope of direct project assistance to field implementation. 
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Mr. Ab van Peer, an international expert in Jatropha agronomy, enterprise design 
and management is proposed as a consultant to MSU to conduct the technical 
assessment. Mr. van Peer will  be responsible for assessing the technical 
performance of the Jatropha production and processing facilities visited, and for 
providing technical recommendations based upon his extensive experience outside 
of the West Africa region.   His assessment and recommendations will serve as the 
foundation for modeling the investment parameters required for successful 
production of a high quality biofuel and related by-products.   
 
 
Supervision and Billing  
 
Overall activity supervision is assured by Matar Gaye, Senior Manager for Capacity 
Building and Applied Research.   
 
This activity is billed to, and taking place within the context of efforts to achieve 
results under CLIN 3 of Task Order 5, “Promoting Sound Market Based Principles”, 
specifically as it relates to the goal to “Support Modern Technological Advances”.     
 
  

 



 44 

Annex 7.  Mission Calendar of Visits and Contacts 
 
Date Activity Contacts Objective 
Oct.18/2009 A. vPeer arrival Dakar .  
Oct 19/2009 Visit USAID office Matar Gaye Finalizing trip schedule 
 Visit Presidential 

Advisor 
Dr. Cheikh Dieng Update government 

Jatropha policy 
 Performance, Private 

CIE 
Mr. Bruno Legendre Company objectives 

 ENDA Mr. Secou Sarr Status MFP projects 
Oct.20/2009 B. Simpson arrival 

Dakar 
  

 Visit SBE project, Beud 
Forage 

Co-operative farmers Info regarding irrigated 
Jatropha 

 Visit ISRA, St. Louis 
Station 

Dr. Mamadou Ndiaye, 
interim director, Aliou 
Seydi, Agronomist 

Status of JC projects 

Oct.21/2009 SAED, St. Louis Moussa Fofana Irrigation data base 
 ISRA, Ndiol Station Aliou Seydi, agronomist Jatropha trials  
Oct.22/2009 ISRA, Fanaye Station Mamadou Diouf, in charge Multiplication of 

Jatropha 
 PIV, Fanaye  Visit PIV 
 ISRA, Nianga Station Mamadou Diouf, in charge Multiplication of 

Jatropha 
 Durabilis project, 

Dagana 
Paul Lecoq,(in charge) 
Marieke Terren, (Phd 
researcher),Abdoul Aziz 
Ka, irr. Specialist 

Pro’s and Con’s of 
irrigated Jatropha 

Oct.23/2009 PIP, Nder, close to Lac 
de Guiers 

Chérif Niang, Farmer Status of large scale 
Jatropha (12 ha) 

 PIV, Thiagar Local farmers group General info regarding 
running a PIV 

Oct.24/2009 Co-operative Gie Zeina, 
Djélerlou 

Aliou Syll, in charge Production of Jatropha 
oil and other agricultural 
products 

 ADG Bureau, Thiès Fabion Locht, director The rol of ADG in 
Jatropha promotion 

Oct.25/2009 Travel to Bamako/Mali   
Oct.26/2009 MaliFolkCentre Bureau, 

Bamako 
Ibrahim Togola, director, 
Ousmane Ouattara,  

Information regarding 
MFP and preparation 
trip to Garalo 

Oct.27/2009 Malibiocarburant 
Bureau, Bamako, and  
Processing Plant, 
Koulikoro; 

Hugo Verkuijl, director Information about the 
production of biodiesel 
from Jatropha oil 

 MFP, Kossaba Womens group, running Info abou one of the 
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MFP oldest MFP’s in Mali 
 Jatropha Producer, 

Mafeya 
 Information on farm-

level Jatropha 
cultivation 

 IPR/IFRA Campus, 
Katibougou 

Boubakar, researcher JC trial Eco-Carbone 

Oct.28/2009 ECO-Carbone Bureau, 
Kita; demonstration 
site; Research site; 
Processing Pilot 

Soumaila Bamani, in 
charge 

Eco-Carbone JC trial and 
demonstration fields. 

Oct.29/2009 MFC electricity facility, 
Garalo 

Mr. Toankara, in charge Electricity plant, running 
on JC oil  

Oct.30/2009 Wrap up, Azalai Hotel, 
Bamako 

 Start reporting 

 
 
Contacts 
 
Name Position Contact 
Ab van Peer 
abvanpeer@gmail.com 

MSU Consultant, 
Jatropha.Pro 

+31 
523852265/623980057 

Brent Simpson 
bsimpson@msu.edu 

MSU Associate 
Prof. 

+1 5174320963 

Bruno Legendre 
performances@arc.sn 

Director, 
Performance 

+221 33 832 07 05/77 
644 72 75 

Cheikh Dieng 
seexjeng@yahoo.fr 

Presidential 
Advisor 

+221 33 880 82 60/77 
569 78 74 

Elhadji Abdou GUEYE 
eagfissel@yahoo.fr 

Assistant, PCE 
Capacity-Building 
& Applied 
Research 

+220 33 869 77 33 /77 
651 40 49 

Fabian Locht 
locht.f@ong-adg.be 

Director, ADG +221 33 951 64 11/77 
45 02 555 

Fafra Samake 
samfafre@yahoo.fr 

Director, 
IPR/IFRA  

+223 
212602012/76028410 

Francois Giraudy 
f.giraudy@eco-carbone.com 

Director, Eco-
Carbone 

+33153593251 

Hugo Verkuijl 
h.verkuijl@kit.nl 

Director, 
Malibiocarburant 

+223 44 38 10 
73/66751753 

Mamadou Ndiaye 
Mamadou20ndiaye@yahoo.fr 

Acting Director, 
ISRA/St Louis 

+221 217 65 85/644 38 
70 

Matar Gaye 
matar_gaye@yahoo.com 

Senior Manager, 
PCE Capacity-
Building & 
Applied Research  

+221 33 869 77 33 / 77 
546 09 59 
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Ousmane Ouattara 
Ousmane.ouattara@malifolkcenter.org 

Executive 
Director, MFC 

+223 20 20 06 
17/66710354 

Marieke terren 
marieketerren@hotmail.com 

Scientist, 
Durabilis 

+220 774005795 

Secou SARR 
enda.energy@orange.sn 

Program 
Coordinator, 
ENDA Tiers 
Monde 

+221 33 822 59 83/76 
667 57 99 

Soumaila Bamani Director, 
Jatropha Mali 
Initiative  

+223 
66946887/74796782 
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Annex 8.  
Leaflets
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Annex 9.  Irrigated Jatropha Intercropping on Ridges 
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Annex 10. Soil Analysis Results (Beud Forage, Senegal) 
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Annex 11.  Mission Team Members and Program of Field Visits 
 
Team Members: 
 Dr. Brent M. Simpson, Michigan State University  
 Ab van Peer, consultant to Michigan State Univesity 
 

Assisted by:  
Oumar Diop, ISRA Economist (Senegal field visits) 

 Aliou Seydi, ISRA Agronomist (Senegal River Valley visits) 
 
 
Program of Field Visits 
Oct. 19 2009 
Dakar; van Peer 

National Jatropha Plan (Presidential palace) 
Dr. Cheikh Dieng, Presidential Advisor 

 
Performance (private company) 
Bruno Legendre, Director 

 
ENDA Tier Monde 
Secou Sarr, responsible for Multifunctional Platform program 

 
 
Oct. 20 2009 
Beud Forage; Simpson/van Peer/Diop 

Beud Dieng Producers’ cooperative 
Four cooperative field monitors/members 

 
St Louis; Simpson/van Peer/Diop 

ISRA Research Station 
Dr. Mamadou Ndiaye, acting station director 
Aliou Seydi, agronomist, responsible for the Jatropha programme 

 
 
Oct.21 2009 
 St Louis; Simpson/van Peer/Diop/Seydi 

SAED 
Moussa Fofana, responsible for information services 

 
Ndiol; Simpson/van Peer/Diop/Seydi 

ISRA, Ndiol Station 
Aliou Seydi, ISRA Agronomist, responsible for the Jatropha programme 
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Oct. 22 2009 
Fanaye; Simpson/van Peer/Diop/Seydi 

ISRA, Fanaye Station 
Mamadou Diouf, Fanaye and Nianga station manager. 

 
PIV de Fanaye 
3 PIV farmers 

 
Niange; Simpson/van Peer/Diop/Seydi 

ISRA, Station Nianga 
Mamadou Diouf, Fanaye and Nianga station manager. 

 
Dagana; Simpson/van Peer/Diop/Seydi 

DURABILIS   
Abdoul Aziz Ka, responsible for irrigation. 

 
Richard Toll; Simpson/van Peer 

Paul Lecoq and Marieke Terren, DURABILIS 
 
 
Oct. 23 2009 
Nder; Simpson/van Peer/Diop/Seydi 

Chérif Niang, farmer/PIP owner 
 
Thiager; Simpson/van Peer/Diop/Seydi 

7 farmers from the PIV management group 
 
 
Oct. 24 2009 
Djélerlou; Simpson/van Peer/Diop 

GIE Zeina, Aliou Syll, Association representative and two women staff 
members. 

 
Thiès; Simpson/van Peer/Diop 

ADG (Aide au Développement Gembloux), Fabian Locht, ADG West Africa 
Regional Coordinator 

 
 
Oct. 27 2009 
Travel to Bamako; Simpson/van Peer 
 
 
Oct. 26 2009 
Bamako; Simpson/van Peer 

MaliFolk Center, Ibrahim Togola, Director, Ousmane Ouattara, Executive 
Secretary 
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Oct. 27 2009 
Bamako; Simpson/van Peer 

Malibiocarburant Main office, Hugo Verkuijl, director 
 
Koulikoro; Simpson/van Peer 

Malibiocarburant Processing Facility 
                                                    

Kossaba; Simpson/van Peer 
Multi Functional Platform Unit, Women’s Association MFP Management 
Committee members 

 
Mafeya; Simpson/van Peer 

Jatropha Farmer, Mama Coulibaly 
 
Katibougou; Simpson/van Peer 

IPR/IFRA, Boubacar Dembele, Livestock nutritionist; and Forestry Scientist 
 
 
Oct. 28 2009 
Kita; Simpson/van Peer 

Eco-Carbone/Jatropha Mali Initiative 
Bureau, Demonstration Farm, Research Plots, Test Processing Facility  
Soumaila Bamani, Director JMI, plus members (5) of the technical staff 

 
 
Oct. 29 2009 
Garalo; Simpson/van Peer 

MaliFolkCenter electricity facility and oil extraction center 
Electrification Management Team members (4) 

 
 
Oct. 30 2009 
Simpson return to Dakar 
Van Peer return to The Netherlands 
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