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Abstract:

This report delivers the findings of a feasibility study on local biofuel production in the Lindi and
Mtwara regions in south-eastern Tanzania. The biofuel production is to be linked to the energy
demand from a series of mobile telephone antenna’s that are to be installed by the Tanzanian
company Rural Netco Ltd. Since a large share of the antenna’s is to be placed in regions with no
access to the main electricity grid, antenna’s will need to be powered with individual diesel
generators. The study has been requested by UNEP, in order to assess the possibility of an
environmentally beneficial alternative for conventional diesel oil.

The study assesses the technical, financial, social and environmental impacts of this proposal,
and reviews the possible business models for the implementation of such a project. Analysis has
been based on research of literature, satellite data, as well as interviews with stakeholders
related to the Rural Netco investment and to plant oil production in the region.
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1 Introduction

1.1 The project idea and rationale

The underlying feasibility study assesses the feasibility of biofuel production in the Tanzanian regions of
Lindi and Mtwara, to provide fuel for diesel generators that provide GSM antenna’s with electrical power.

UNDP is running a programme called ‘Growing Sustainable Businesses’ in Tanzania. As one of the
initiatives coming out of this programme, the Swedish telecom company Ericsson is currently developing
a rural GSM telecom project in the regions of Lindi and Mtwara, in the south-eastern coastal area of
Tanzania. For this project, Ericsson is establishing the company Rural Netco Ltd. Rural Netco invests in
rural telecom infrastructure, specifically in a network of GSM antennas, which will be made available to a
wide range of GSM network operators. The objective is to make it thus easier and cheaper for GSM
network operators to offer their services in this rural part of Tanzania, and to offer their services also at
lower rates. The project intends to be a pilot, and if successful can be replicated elsewhere in Tanzania
and possibly other countries. The activities in other countries will probably be implemented under
different entities.

One of the issues to be addressed in setting up this antenna network is the provision of a continuous and
reliable source of electricity. As most antennas will be placed in areas with no connection to the
electricity grid, antennas will be equipped with diesel generators. The socio-economic ICT connectivity
study that was carried out for this project recommended that alternatives for the energy provision be
reviewed, in particular the possibility to use locally or regionally produced biofuel as an alternative for
(imported) diesel from fossil fuel. This may generate important benefits such as decreased dependency on
imported materials and community involvement as well. In total, some 50 antennas are currently foreseen
to be established, each requiring about 9,000 litre of diesel per year. The speed of implementation,
however, depends on the involvement of the telecom providers in Tanzania. According to Rural Netco
Ltd., in principle two of the three largest telecom providers should be contracted to make the
establishment of the tower economical attractive. As of now, no contract has been signed.

This study reviews the possibility of using locally or regionally produced biofuel to replace fossil fuel
diesel for the energy needs of the antennas. The contracting agent for this study, UNEP, does this in order
to promote environmentally sustainable business development. Neither UNEP, nor Ericsson, are
interested to become directly involved in biofuel production themselves. The management of Rural Netco
Ltd. states it may consider the possibility of being directly involved in establishing the biofuel facility in
initial stage (if the business model is attractive enough), or alternatively to discuss a buyers-guarantee
contract with another investor. Other possible actors that can be involved in establishing the biofuel
production therefore need to be assessed too.

The study will therefore lead to a general conclusion on whether biofuel production in the Lindi/Mtwara

regions is feasible (and suitable for providing antenna’s with electricity), and if so, how it can be
promoted.

1.2 Description of the project area

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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The project is focussed on the Lindi/Mtwara region in South Eastern Tanzania. Mtwara and Lindi region
came into being in 1971 as a result of the division of Mtwara and Lindi as a single region into two
separate regions. The following map indicates the location of the Lindi and Mtwara regions within
Tanzania:
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Statistics

Town Area (km®) Population Population Density
Mtwara 16,707 1,128,523 68

Lindi 66,046 792,360 12

Figure 1: Lindi and Mtwara regions and their sub-regions. Source: Tanzania Sensa 2002

Note: “Lindi region” consists of the entire green shaded area and has five sub-regions including Lindi Urban sub-
region; “Mtwara region” consists of the entire red shaded area and also has five sub-regions, including Mtwara
Urban sub-region.
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1.2.1 Lindiregionl

The town of Lindi is one of the oldest towns in Tanzania. It was established as a trade link between
Zanzibar and the mainland in the 11th century by Arab traders whose culture and religion still dominate
the town and, to a smaller extent, the surrounding rural areas. In economic terms, the region is one of the
poorest in Tanzania and its population has low educational levels. The region is the most sparsely
populated in Tanzania (less then 12 people/ km?). Islam is the predominant religion.

Infrastructure

Lindi town has a small port at the mouth of the Lukuledi River. Its port facilities allow one or two cargo
(maximum of 600ton) or passenger boats at a time. During the rainy season access to Lindi is only by air
and sea, with roads open during the dry season (which lasts for six months from June to November). A
new tarmac road under development connecting with Dar es Salaam and Mtwara should make Lindi
accessible by road year round.

Business

The main occupations are smallholder agriculture and small-scale trading, with a substantial number of
urban residents depending on agriculture. Farms are located outside the urban boundaries about 20 km
away where patches of fertile lands can be acquired. In Lindi town, the Arab and Indian merchants form
the bulk of the businesses, the other inhabitants are mainly engaged in fisheries. Lindi region used to have
important sisal producing plantation.

Ecological

From the coast the land rises sharply to the hills of Mtanda. In ecological terms Lindi town and its
surrounding settlements fall into a relatively dry upland area suitable mainly for cassava and cashew nuts.
Another cash crop is coconuts, which are sold and consumed within the region.

1.2.2 Mtwara region?

Mtwara is one of the southern regions of Tanzania which have been underdeveloped for a long time for
various reasons and constraints. Mtwara region is the most densely populated region in the southern zone.

Infrastructure

Among the development constraints for Mtwara is not the lack of resources but the lack of proper
infrastructures as roads and energy. Mtwara is now looking up and waking up to enormous development
possibilities and exciting times ahead as contruction of the road from Dar-es-Salaam to Mtwara is
expected to be finished in two years time. This road, the Dar-Kibiti-Lindi-Mtwara road has been given a
boost after the completion of the Mkapa Bridge over the mighty Rufiji River. Energywise, Mnazi Bay gas
promises to provide the most needed reliable and adequate electricity for powering industrial and
commercial activities in the region.

Ecological

! Source: wikipedia at http://en.wikipedia.org/wiki/Lindi and

Lerise, F.; Kibadu, A.; Mbutolwe, E; Mushi, M (october 2001). “case of Lindi and its region, southern Tanzania”
Working Paper 2 Series on Rural-Urban Interactions and Livelihood Strategies, IED

2 Source: Wikipedia at http://en.wikipedia.org/wiki/Mtwara_Region
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The boundary with Mozambique to the south is formed by the Ruvuma River. To the west, the Mtwara
Region is bordered by the Ruvuma Region, to the North, by the Lindi Region, and to the East the region
is bordered by the Indian Ocean. There is monomodal rainfall averaging 600 mm to 1000 mm in 5-7
months growing season (November/ December —April/May). Like elsewhere in Tanzania the forest
resources of Mtwara region are drastically reduced due to from demand for fuel by an increasing
population.

Business

The main occupation of the inhabitants of Mtwara region is farming. Approximately 85 percent of the
region's total area is arable land. However, less than 20 percent of this is under cultivation. The main food
crops are cassava, sorghum, millet and with increasing importance maize and paddy. Cashew nut is the
most important cash crop. Sesame and groundnuts also contribute to the cash income of the peasant
farmer. Coconut is important along the Coast.

1.2.3 Cashew nut production

Lindi and Mtwara regions are internationally known for their high quality cashew nuts, produced almost
exclusively by smallholders. The cashew nuts grow along the coast line and inwards in tropical climate.
Most of the households engaged in cash crop cultivation have a number of cashew nut trees as a source of
income. Most of the owners are older people who have either established their farms or inherited them.
Cashew nuts have their first harvest after three years and the harvest is once in year (from September to
November). In all major towns, primary societies buy the cashew nuts of the farmers. The large
processing / export companies buy the nuts from these societies. Because of the large volumes requested,
the processing/ export companies set the price of the cashew nut. Whereby in the past several cashew nut
processing plants were in full operation, at the moment there is one manual processing plant in Mtwara:
Olam, and (possibly) two other mechanical plants. Another large buyer of cashew nuts is Mohammed
Enterprises Ltd (see chapter 3), who processes the cashew nuts in Dar es Salaam.

Both Mtwara and Lindi region authorities are promoting awareness among their farmers to do
intercropping with groundnuts and/or cowpeas in order to make them less dependent on cashew farming.
Some new initiatives with sesame farming (with a Japanese investor) will start soon.

1.3 Description of stakeholders

Various stakeholders will play a role in this project. It is important to realise that at this moment, the
project is being promoted by a group of stakeholders that wishes to benefit from the project, but will not
implement it themselves. The implementing actor has not been identified yet. Roles of various actors may
also vary depending on the business model and route that will be chosen to implement the project.

The following roles can be identified, with stakeholders that can be identified for that role:

o Clients for biofuel (SVO or biodiesel):
0 Rural Netco (Ericsson)
o0 Regional fleet owners
O Retail fuel traders at local markets

e Agricultural producers:
0 Smallholder farmers, individual or in farmer groups

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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o Large farmers operating as contract farmers (outgrowers)
o Plantation owners

e Processors (oil pressing and processing, storage, marketing)
0 Private business
o0 Farmer associations or groups

e Government (regulation, taxation and duties, land provision, infrastructure)
o National
0 Regional/local

e Financiers
o0 Local/regional microfinance organisations and SACCQOs
o National banks
0 Investment funds & private equity
O Subsidy schemes

e Knowledge providers
0 Dar es Salaam University
0 Naliendele Agricultural Research Institute, Mtwara
0 Expert NGOs (TaTEDO), Consultants

Representatives of most of these stakeholder groups were met. Further analysis of important stakeholders
is given in paragraph 3.4. Please also refer to Annex | for a list of individuals and organisations met.

1.4 Methodology

For this research a two-way approach has been followed:
1. Desk research in Netherlands and Tanzania

The deskwork included:

= A review of technical aspects of crop production and harvesting, oil production, operational logistics,
storage and transport aspects, and use of oil products in diesel engines.

= Policy and licensing aspects.

= Generic environmental and social implications of biofuel production

= Preparatory work for the inventory of relevant stakeholders

= Preparatory work for the economic and financial assessment of biofuel production, including an
evaluation of the possibility to apply the Clean Development Mechanism

Deskwork has been based on literature resources within Diligent’s and Ameco’s own libraries (including
some university studies that are not published), internet search, and analysis of available satellite data.

2. Field research in Tanzania, including local stakeholder inventory
The field research has been based on the desk research, and concentrated on the following components:

= |nventory of suitable partners to establish and manage a biofuel production company — including a
global assessment of their competencies and weaknesses, and provisional interest to be involved

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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= Inventory of interested land owners and managers (farmers), and available acreage, for growing
biofuel crops, including an assessment of conditions that should be met before biofuel crop
production is sufficiently attractive to land owners/managers

= Inventory of potentially suitable sites for establishing biofuel processing facilities that meet basic
infrastructure and logistical requirements

= Collection of locally relevant data on economic/financial aspects of biofuel production

= Collection of locally relevant data on financing possibilities

Field research has been carried out through interviews and site visits. Organisations and individuals that
were visited had been selected based on our own networks, references by the client and client’s partners,
references by other stakeholders, and on the basis of information found during the desk research.

Data collected has been analysed at our office, resulting in this feasibility study report.

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
Page 8



. &= DILIGENT

-

2 Technical aspects

2.1 Fuel supply

2.1.1 Biofuel definitions

Biofuels are fuels produced from biomass (waste from agricultural or forest and planted biomass). The
most important biofuels are:

Straight Vegetable Oil: (Pure Plant Qil) Oil obtained from oil holding seeds (rapeseed,
sunflower, jatropha, etc) by pressing and filtering, no other
process steps

Biodiesel: Vegetable oil which is chemically modified (esterification).
Methanol or ethanol is added to the oil to form diesel and
glycerine. The glycerine is then separated from the diesel. The
end product has properties similar to fossil diesel.

Bio-ethanol: Fermentation of sugar and starch holding plant, like grain,
sugarcane, etc.
Bio-methanol: Gasification of biomass and transformation into methanol by

methanol synthesis.

The scope of the feasibility study is limited to Straight Vegetable Oil (SVO) and biodiesel, as these are
the fuels that are suitable for using in the diesel generators for the antennas.

2.1.2 Selection of crops

The selection of oil holding seeds, suitable for the production of Straight Vegetable Oil or Biodiesel, is
based on a number of criteria:

= Suitability of climate conditions in Mtwara and Lindi: soil type, rainfall and temperature

= Because largest cash crop is cashew in Lindi and Mtwara, the crop should not transmit pest and
diseases to cashew trees

Oil yield per hectare

Limited dependency on external input (fertilizers, pesticide, and labour)

Price of raw material (seeds)

No competition in harvest season with cashew nuts

Crop should already grow in Tanzania and preferably Lindi/ Mtwara region

The scheme below provides basic details for a number of the most appropriate crops:

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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Sunflower

Palm Qil

= 600-1000mm 3-8 mths
rainfall
= Rotation required:

2 yrs not after 1 yr

Annual

= >2000mm Perennial 3-4yrs

4 months

35-40%

40-60%

Weed

1413

= Edible oil
= Shortage of national
production

High viscosity- cannot be
used as SVO

Can transmit diseases to
cashew

DILIGENT

energy systems

No; rainfall not
sufficient

No; diseases to
cashew

sesame annual 4-5 55% 750 696 3-5 Potentially, but
months expensive
Table 1: specifics of various oil-yielding crops. Source: NRI, interviews, own experiences Diligent Tanzania
Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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On the basis of these data, four crops seem to meet the criteria to varying degrees: sunflower; jatropha;

ground nut; and sesame. The cost price of the oil they contain, based on current market prices of the
seeds, is as follows:

Crop Price in TSh/I Price in EUR/I
Sunflower TSh 500/1 €0.31
Jatropha TSh 600/l €0.38
Ground nut TSh 1800/1 €1.13
Sesame TSh 1500/1 € 094

Table 2: current market prices of oils contained in oilseeds, calculated as price per litre oil

These prices do not include the costs of transport, storage, processing and marketing yet. While it is not
stated as a precondition for the project that biofuel needs to be cheaper than fossil fuel diesel to make the
project worthwhile (social and environmental benefits may also provide arguments to invest in biofuel), it
is assumed that prices should at least be in the vicinity of fossil fuel diesel to make the project attractive.
On the basis of the preliminary assessment, only sunflower and jatropha would be able to compete also on
costs.

It should be noted, however, that many of the data in the above table remain highly uncertain.

For jatropha, all data are premature as there are still very limited experiences with commercial scale
production in plantation or other forms. Experiences of Diligent Tanzania show that data provided in
literature (e.g. for seed production per plant, or oil yield per kg of seeds) are overly optimistic and have
never been realized by them in practice. Whether other projects for commercial jatropha production have
achieved better yields could not be confirmed. The data in the table therefore include figures that have
been achieved to date, as the lower range of expected yields. However, there is also still much scope for
improvement. For example, experiences show that yields are very dependent on rainfall (or irrigation). In
the Lindi/Mtwara regions this will generally be better than in the Arusha region, where Diligent is
currently active. Further development of planting and cropping methods, and improved seed quality, are
also likely to lead to substantial improvements in yields in future years. Furthermore, market prices for
seeds now reflect the fact that demand is much higher than supply.

Sunflower has been grown for oil for longer periods. As a consequence, there is more experience with this
crop. However, the current volume in the market will not be sufficient to address additional demand to
use sunflower oil as fuel, and prices may fluctuate if this additional demand develops.

Groundnut and sesame oil have not been used for fuel to date, and their demand for edible oils is also
very limited. Therefore, prices may still change considerably if demand goes up.

2.1.3 Grow methods

Various planting methods can be applied to obtain the highest revenues from of a hectare of land without
exhausting the soil.

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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1. Intercropping

A popular cropping method is intercropping at the moment. VVarious
crops are sowed in rows and take turns with each other. Intercropping is
particularly suitable for jatropha because of the long period until the first
harvest of jatropha, the limited demand jatropha places on the soil, the
lack of competition for water between jatropha and other plants (jatropha
has a taproot which goes down to seven metres depth). Also, that there is
still little experience with the growth of jatropha in Lindi and Mtwara,
and with intercropping the risk that land will not provide sufficient
revenue is thus reduced. jatropha seeds can be harvested once or twice a
year, depending on the amount and period of rainfall. The jatropha tree
can be planted in a 3*3 meter distance between the plants. Another oil
Figure 2: Intercropping holding plant, like sunflower can then be grown in between the rows to
jatropha and Maize in guarantee seed harvest in the first year. It is also possible to cultivate
Tanzania other crops like beans or onions in between the rows. In this way the
farmer can get revenue from the land while waiting for the energy crops

to mature.

Intercropping with cashew nuts is only suitable with crops that need only limited sunshine to grow (beans,
tomatoes, groundnuts). This is therefore not possible with jatropha or sunflower, as these crops require
larger amounts of sunshine

2. Fencing

Another way of growing jatropha is in a hedgerow. Since jatropha is not browsed by animals, this is one
of the traditional ways jatropha is being grown. Jatropha as hedgerow will also protect the young
seedlings of other crops from wind, and indicate the boundaries of one’s property. Fencing is very
suitable for food crop farmers

2.1.4 Risks and constraints

As indicated above, jatropha and sunflower appear to be the most suitable crops for biofuel production in

the Lindi/Mtwara regions. A number of risks and constraints are observed by the Consultant, namely:

= The acceptability to use edible oils for fuel is yet unclear. Tanzania is now producing sufficient
sunflower oil for own food markets, but this may change as demand increases when it is used as a
engine fuel.

= As mentioned earlier, there are still a lot of unknowns about commercial production of jatropha, since
there is very limited experience with large scale production to date, and the crop takes several years to
mature. Much data available in literature is related to how the plant behaves when it grows in the wild
or as a hedge plant. Its reported low sensitivity to diseases and pests may decrease if the plant is
grown in plantations with focus on maximal output.

= Like many other annual crops, sunflower cannot be planted at the same place every year. Crop
rotation is required - in the case of sunflower, there should be at least two years of alternative crop
following one season year of sunflower production.

= Seasonal influences in the supply of seeds

= Theft of sunflower, groundnuts, etc may be expected due to value of the crop itself. Jatropha is not
edible and does not have an extra value so theft will be less likely.
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2.2 Fuel processing

2.2.1 Introduction

Straight Vegetable Oil has a high viscosity. The oil is thicker than conventional diesel and flows less
easily through fuel lines. In cold climates or in small engines (e.g. cars) the SVO needs to be pre-heated
and this requires some modifications to the engine. However, large engines and / or generators often have
an inbuilt pre-heater, operate during long periods, which makes modifications not necessary. Another
solution to make SVO thinner is chemical modification of SVO into biodiesel. Biodiesel has comparable
properties to fossil diesel fuel (i.e. about the same viscosity), and requires no or only slight modifications
to the engine.

2.2.2 Processing steps for SVO
There are two steps in producing SVO:

1. Pressing
A variety of equipment is available to obtain oil from the seeds. The oil can be extracted
mechanically with a press (ram, hydraulic or screw) or chemically with organic solvents or water. An
engine driven screw press is mostly used for pressing oilseeds and is most suitable, since it is a
continuous process. A ram press is a manual press and would for the production of large quantities of
oil require too much time and labour. Hydraulic presses are hardly used and chemical extraction
would be too complex for the region and expected scale of operation, as it requires highly skilled
workers and surroundings.

2. Filtering
After the oil is obtained it should be filtered to remove contaminations. Several filtering steps are
necessary, the first one is pre-filtering using a filter with a large maze size, e.g. 200 micron. The
second step is using a filterpress. This press uses a pump to press the oil through several layers of
cloth. The final step is to pour the oil through a 1 micron filter.

When the seeds are pressed and the oil is obtained, the presscake is left as residue. The presscake can then
be used as animal feed (sunflower), or as fertilizer. jatropha- and castor seedcake are not edible. These
presscakes can be used as fertilizer, or as energy source when pressed into briquettes or processed to
charcoal. It can also be used to produce biogas. The by-products currently have little value, however, as
no markets have been developed for them.

2.2.3 Processing steps for Biodiesel

The chemical modification of SVO into biodiesel, called esterification process requires specific inputs:
e Methanol or Ethanol
e Caustic soda
e Laboratory environment

The SVO should be mixed with the caustic soda, the methanol or ethanol and then left to stand. Glycerine
is obtained during this process and will settle to the bottom of the tank, leaving the biodiesel (also known
as methyl(ethyl) ester) at the top. Methanol is highly flammable and toxic so this requires specialized
equipment. Also, it is very important to monitor the quality of the fuel, so a laboratory setting is
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necessary. The conversion rate can be close to 100% (i.e. one litre of SVO produces 1 litre biodiesel),
depending on the quality of the input oil.

The glycerine can be used for several purposes (for example, to make high-quality soap) or it can be
refined and used in a range of products (for example, cosmetics, toothpaste, embalming fluids, cough
medicine, and so forth). (Research Group IP, 2002).

2.2.4 Need for transformation into Biodiesel

The main reason to modify SVO into biodiesel is to lower the viscosity of SVO and make it suitable for
use in normal engines. However, when the SVO is warm, the viscosity becomes lower and the flow
through the fuel lines is as easy as with fossil diesel. For the use of generators, it is therefore not really
necessary to convert SVO into biodiesel, since small technical modifications can address this aspect as
easily..

A second considerations is that, according to literature at least, SVO can be kept for only six months.
Over longer periods, the chemical composition changes making the oil more acid, and thus more
corrosive for engines. Own practical experience of Diligent to date, however, suggests that this risk is not
so great. Biodiesel can be, in principle, indefinitely.

Both SVO and biodiesel can be blended with fossil diesel. Biodiesel can be mixed with fossil diesel in
any ratio. SVO can also be blend in any ratio if the engine is modified to handle SVO. A blend with

97.4% diesel and 2.6% SVO (Jatropha) has an even better engine performance (higher cetane number)
than 100% diesel fuel and it can thus be used as an ignition-accelerator additive (Forson et al., 2004)*.

2.2.5 Risks and constraints

The objective of the transformation from SVO to Biodiesel is to modify the characteristics of SVO to

similar ones as fossil diesel. The risks and constraints to transfer SVO into biodiesel are:

= Not enough supply of the caustic soda, methanol or ethanol. Ethanol is quite easily available in
Tanzania, methanol has to be imported.

= A laboratory setting is required to be able to monitor the quality. This requires staff with adequate
skills and education

= Asthe degree of processing costs in the total end product costs increases, the project becomes more
sensitive to the efficient management of production processes.

Because of the little extra advantage of processing SVO into biodiesel, the Consultant advises to use
SVO, or to blend SVO with normal diesel, in the first years. When larger seed availability is guaranteed,
the transformation from SVO to biodiesel becomes an attractive step.

3 Research Group International Programs (IP) (2002) An Industry and Market Study on Six Plant Products in South Africa,
Jatropha or Physic Nut. Washington State University.
http://oregonstate.edu/international/outreach/rlc/resources/Jatropha.pdf

* Forson F.K. et al. (2004) ‘Performance of Jatropha oil blends in a diesel engine’, Renewable Energy 29(2004): 1134-45.
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2.3 Use of fuel in generators

Generators are usually driven by a diesel engine and as it is the diesel engine that should be suitable for
SVO or biodiesel.

1. Generator modification for biodiesel and SVO
As biodiesel has comparable properties to fossil diesel, all diesel engines, with no modification other
than the replacing of natural rubber with synthetic rubber hoses (which late model engines do not
have anyway), can run on biodiesel.
When SVO is used some modifications are usually necessary, although some literature resources (e.g.
Heller®) report that the filtered oil can be used directly in many suitable engines such as Deutz, Hatz,
IFA, Elsbett, DMS, Farymann and Lister-type (India). Some experiments, for example in India, have
shown that only changing the nozzles and fuel lines is enough for the engine to work properly. Other
tests with vegetable oils, however, have shown that the overall functioning of the motor is affected
and causes premature wear. Long-term testing demonstrated the following problems, according to a
report by TIRDO®:

= Obstruction of feeder filters and injector nozzles

= Deposition of carbon and gum on injector nozzles, valves, pistons and cylinder
components

= Shortened durability of lubricating oil

= Difficulty in cold weather starts

= Weak combustion efficiency during idle

Appropriate engine modifications can overcome these problems. There are several options, among others:
= preheating of the fuel to improve the flow of the oil; or
= use of a dual fuel tank system

With a dual fuel tank system the engine is started with normal diesel
fuel and switched over to the tank with SVO when the engine is warm.
Before the engine is stopped, a switch back to diesel is necessary.
There are also ‘one-tank’ systems, where the switch to diesel fuel is not
necessary. The German company Elsbett, for example, sells
‘adaptation-kits” for about €500 to €900. The modifications of the
engine for the generator are quite simple and can be executed by
workshops or VVocational Training Centres in Mtwara/Lindi, as Lister
type engines are available in Tanzania. The heat of the exhaust pipe
can be used to preheat the SVO before it enters the injector pump. A
copper tube can be used for this, see Figure 3°. A local workshop or

Figure 3: Modification of
Lister engine to run on SVO

Vocational Training Centre should be able to do this for about 700,000
Tsh. Some generator suppliers are currently developing pre-modified
engines (for example Energiebau Koln), however these are not yet available on the market

° Heller, J. (1996) Physic nut Jatropha Curcas L. Promoting the conservation and use of underutilized and neglected crops.
Gatersleben: Institute of Plant Genetics and Crop Plant Research, and Rome: International Plant Genetic Resources Institute.
http://www.ipgri.cgiar.org/publications/pdf/161.pdf

6 TIRDO (n.d.) ‘Use of vegetable oil as substitute for diesel oil,” paper prepared by Centre de recherché industrielle du quebec
for UNIDO Vienna, Austria.

" www.elsbett.com

8 source: http://www.geocities.com/ wastewatts/listers.html]
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The use of lubricating oil based on vegetable oil will avoid shortened durability of the oil.

2. Maintenance Costs

Maintenance of diesel generator engines basically consists of changing the fuel/oil filter and air cleaner,
which is a normal process for diesel generators. When SVO is used in engines of which the cylinders are
worn, the SVO and lubricant may mix. This reduces the durability of the lubricant oil. Hence, lubricant
oil should be changed more often — up to twice as often as with normal diesel. The normal interval is
defined in the specifications given by the manufacturer and the conditions under which the generator runs.
In average a 12kVa generator should have its oil changed after 150-200 hours of operating. The price of
changing the engine oil (average 12 liters), ranges between 15.000 and 45.000 Tsh (between € 9 and €
28).

Besides that, the injector nozzles will have to be checked more often than with normal fossil
diesel because the SVO can cake onto the nozzles more easily than normal diesel.

3. Possible suppliers, warrantees and services

The consultant understands that Rural Netco Ltd and its partners already have experience with diesel
generators as power source for antenna masts, but did not receive further details on manufacturers and
experiences. A possible supplier is Rift VValley Machinery in Dar-es-Salaam (see Annex | for contact
details). They use a Lister engine with a Welland generator set, and can provide a range from 5 to 30
kVA. The necessary capacity for one telecom-tower will be 12 kVA (data provided by client).

The price of their 12kVA lister-engine driven generator is Tsh 15,000,000 (€ 9,375.-)°. No commitments
were given regarding warrantees in case biofuel is used. From one Japanese supplier (Yanmar)
information was received that their warranty may be negatively affected if more than 5% biofuel in a mix
with conventional fuel is used. No other data were obtained.

4. Storage requirements

Depending on the quality of the filter process, SVO might still contain some impurities. When stored for a
period longer than a couple of weeks, these impurities might settle down. Therefore it is better not to store
the SVO for a long time. This is not applicable for biodiesel, it can be stored as long as fossil diesel. The
Flash point indicates the temperature at which the vapour-air mixture can just ignite. Because the
flashpoint of SVO and biodiesel is higher than the flashpoint of fossil diesel it is actually safer to store
SVO and biodiesel than fossil diesel. However in warm climates like in Mtwara and Lindi it is not
advisable to store the SVO or biodiesel (or fossil diesel for that matter) in a tank outside, it should rather
be stored in a tank underground.

2.4 Conclusions
From a technical point of view, biofuel production in the Lindi and Mtwara regions appears feasible.

The most suitable crop selection appears to be jatropha. This crop is very suitable to the climatic
conditions in the region, gives a good yield per hectare, and requires the least investment and
maintenance. It can be planted in a variety of ways, including as hedgerow and through intercropping

° € 1,00equals about TSh 1600
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with other crops. It has two main disadvantages, however. Firstly, it takes about 3 years before the plants
start to provide reasonable yields. Occasionally, this can be speeded up to one year if cuttings are used
instead of seeds for planting, but only if planting is followed up by sufficient rain or irrigation. Secondly,
jatropha is still hardly known as an agricultural crop. There is still limited knowledge on how this crop
performs on the longer term, if being planted in larger amounts (e.g. yields over longer periods;
vulnerability to diseases and plagues). Contrary to sunflower, improved varieties of jatropha do not yet
exist.

In order to overcome the long period to the first harvest, jatropha may be intercropped with annual crops
that provide yields much faster, in particular sunflower.

In order to reduce production complexities, it appears wise to limit production, at least initially, to SVO.
The technical complexities and risks involved with modifying a limited number of diesel engines so that
they can use SVO (if required at all), are much smaller than those involved with commercial scale
biodiesel production involving an esterification process. If there is not enough supply of SVO it is
possible to at least blend the fossil diesel with SVO. As the project evolves and it becomes increasingly
attracting to serve other markets such as local retail markets, expanding the project with biodiesel
production capacity may be considered in order to tap into new customer groups.

Insufficient information is available to determine how SVO use affects warranties of diesel generators.

Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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3 Business and Finances aspects

3.1 Market

As with any business, the demand for the final product is a key success factor for the business model. In
the case of biofuels, demand is presumably very large, although much of it is still latent. Potential clients
include:

1. Organisations (community based or private) providing electricity with generators for rural

villages

2. Energy depending companies seeking (backup) power supply by generators

3. Regional fleet owners

4. Retail fuel traders at local markets

The first two groups of clients (which would include Rural Netco Ltd) could be quite easily served with
SVO (or biodiesel), if production was available. Companies piloting biofuel production such as Diligent
find that they receive many requests for supplies from such customers, which they currently cannot meet.
In addition to production and selling of SVO, such clients may need some additional technical assistance
to help address questions regarding required modifications, warranties and quality control, but this would
not amount to a major challenge. If the number of clients becomes larger, the need to establish more
elaborate marketing and sales capacity would also increase.

Servicing groups 3 and 4 requires SVO or biodiesel to be sold as a transport fuel, which may be more
complex from an administrative (taxation, licensing) and technical (biodiesel production, quality control)
point of view. In particular the administrative aspects remain difficult to assess, as the government is still
elaborating its policy on this (see paragraph 3.6). Wholesale selling to retail traders may also require a
more elaborated marketing and sales capacity.

For the assessment of the feasibility of the project, the Consultant considers that market demand from
groups 1 and 2 is already more than sufficient for any project that can be implemented in the near future.
The feasibility of the project, and the scope at which it should be implemented, therefore depends much
more on the potential of entrepreneurs and investors to develop production capacity, and their ability to
control costs such that end products can be sold at prices competitive with conventional fuel.

3.2 Key actors and stakeholders

As mentioned in chapter 1.3 various stakeholders have been taken into consideration. Below, the interests,
current activities and capacities of various stakeholders have been elaborated in more detail.

3.2.1 Clients for biofuel (SVO or biodiesel):
0 Rural Netco Ltd (Ericsson)

o0 Electricity supply by generators for rural villages
o0 Backup power supply by generators for energy depending companies
0 Regional fleet owners
0 Retail fuel traders at local markets
Feasibility Study “Local Biofuel Production for Telecom in SE Tanzania” October 2006
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Rural Netco Ltd (2006)
Region Product
Tanzania with first priority Lindi/ Mtwara Infrastructure implementation of GSM antennes for
multiple lease structure.
Business Model Number of antennes:
Outsourcing of most of the activities- mainly 50-100
overall management. Tower preferably has a
local owner who offers multiple services: i.e
phone charging, airtime, security, etc.
Competencies: Weakness:
= Strong shareholders =Still a ‘paper’ company.
=L arge network of stakeholders in Tanzania = New business model so “child diseases” not
= Strong marketing capacity known
=No investment money for own biodiesel
production facility
Interest to be involved:
High interest in biofuel for own energy needs, possibly also in production. Rural Netco will consider
initial ownership of the processing facility, or consider a supply contract with a processor.

3.2.2 Agricultural producers

o Smallholder farmers, individual or in farmer groups
The majority of the agricultural producers are cashew nut smallholder farmers. The tendency, supported
by the regional government and the Cashewnut Board of Tanzania, is to motivate smallholder farms to
organise themselves in farmer associations and to start intercropping to make them less depend on the
cashew nut harvest. Farmers need to be ensured that the necessary inputs (seeds, pesticides, etc) are
provided and the market is guaranteed to start a new business.

0 Large farmers operating as contract farmers (outgrowers)
The concept of contract farming is rather new in Mtwara and Lindi region. The first initiative in large
scale contract farming is implemented by a Japanese company for the production of sesame in Masasi
district- Mtwara. The company provides the necessary inputs and guarantees to buy the seeds for Tshs
750/ kg. The Japanese closely collaborate with the regional authorities. More then 1,000 farmers have
shown interest.

0 Plantation owners
The concept of large scale agricultural plantations has been implemented by the sisal industry in the past.
The three plantations in Lindi are all abandoned. The sisal industry has never been active in Mtwara. Two
of the three former sisal estates are still manned by the former employees and the infrastructure (offices,
etc) is intact. The commissioner welcomes the interested investor to “re-activate” the sisal plantation for
the production of oil yielding seeds.

3.2.3 Processors (oil pressing and processing, storage, marketing)

0 Private business
Two of the larger buyers of the cashew nuts are Mohammed Enterprises and Olam. They both have
experience with the whole chain of cashew nut processing industry and are active in Mtwara and Lindi
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(see the analysis below). Some other oil pressing companies, e.g. Murzah Qil Mills Ltd, are based in Dar
es Salaam. In Mtwara region, several cashew nut processing plants have been in operation but due to the
collapse in the cashew nut prices most of them are closed. A sleeping processing factory of coconut oil
has been visited. The factory Hyderi Qil Mills & Soap Factory (located on the way between Mtwara and
Lindi, at Mnasi Moja) has been established in 1952. The owner is in Canada, the machinery is old

ML

fashioned and the production of coconut oil is no longer economical feasible.

Olam Ltd
Region Products (in TZ)
= All over the world =cashewnut/ sesame
=19 operations in Africa (Tz, Ke, Ug, Moz) | =coffee
= Cashew nut Processing plant in Mtwara: | =cocoa

capacity 48ton/ day; 4,000 labour =cotton
Hectare Oil related activities:
Expecting to start cashewnut plantation for | None
“biological market”.
Competencies: Weaknesses:
=processing knowledge =motivation labour low
=strong back up from mother company
=large employment creation

Interest to be involved:
Not clearly indicated

Mohammed Enterprises Tanzania Ltd (1980)

Region

» Manufacturing units: Tabora, Moshi, Tabora,
Morogoro, Mbeya

=Upcountry Branches: all regional towns
including Lindi and Mtwara

= Agricultural Estates: 16, not in Mtwara/ Lindi

=Import and Export

Products (among others)

= Afritex Ltd- fabrics and cottons

= Ap&Ap- Agro-Processing and Allied Products Ltd
=Mo Cashews Ltd- cashewnut processing factory
=TPM - sisal bag manufacturing business
=Tradeco Soap Industries

Hectare
16 farms; over 37,300 Ha across 5 regions

Oil related activities:

Developing state-of-the-art edible oil refinery, a
fractionation plant and a soap manufacturing plant
close to harbour in DSM.

Competencies:

=strong management

=experience in full chain: plantation-export
=ready to invest (see below)

=director agriculture grows jatropha in India

Weaknesses:
=little flexibility for test cases

Interest to be involved:

Interested in cooperating with a pilot model (have been approached by the UNDP) and investing in
the whole chain (logistics, processing, marketing, etc) if raw materials is guaranteed.

o0 Farmer associations or groups

Most of the farmer associations are still young and have weak management. Most farmers organise
themselves in SACCOs because of the financial support they need. During the time of this feasibility
study, no farmer association was identified as capable to start an immediate form of cooperation with.
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3.2.4 Government (regulation, taxation and duties, land provision,
infrastructure)

o National
As is mentioned in chapter 3.2 the Tanzanian government welcomes private investors to invest in the
agricultural sector. Because of the number of requests for large areas for oil holding crop production and
the cross-ministry involvement of the production and use of biofuel, a Biofuel Task Force has been
established to streamline all policies and regulation. The expectation is that end 2007 all regulations are
sound and clear.

0 Regional/local
Both regional commissioners are very much interested in improving the economic and agricultural
activities in their regions. According to the commissioners, land availability, willingness of farmers to
cooperate and full support of the local authorities will not be a problem. While the commissioner of
Mtwara strongly favours an outgrower model, the commissioner of Lindi prefers the re-activation of old
sisal estates.

3.2.5 Financiers

0 Local/regional microfinance organisations and SACCOs
Tanzania has traditionally known a system of rural Saving and Credit Cooperative Societies (SACCOs),
which has provided the largest share of financing services in rural areas to date. Most SACCOs inherited
from the former socialist system collapsed. Because of the lack of financial services for farmers by
microfinance and commercial financial institutions, the focus on SACCO development is again in the
picture. Most SACCOs have limited financial power and the management capacities vary strongly
between the cooperatives. SCCULT, the umbrella organisation of over 700 SACCOs in the whole country
and more than 30 in Mtwara/ Lindi region, has a strong interest in providing business support to the
SACCOs. The regional office in Mtwara introduced the team to a well organised and strong SACCO:
Mwananchi, which showed interest in cooperation in the implementation of the local production of
biofuel.

SCCULT: Savings and Credit Cooperative Union League of Tanzania (1992)

Region Products (among others)
=all regions: one branch in Mtwara =financial support

covering Mtwara and Lindi region =business support/ training
= 28 member SACCOs in Mtwara (9 mawareness creation programs

agricultural)™®
= 11 member SACCOs in Lindi (2
agricultural)'*

Oil related activities:
Implementing sesame project with SACCOs in Mtwara/

19°See Annex IV for list of Sacco’s in Mtwara and Lindi region
1 See Annex IVfor list of Sacco’s in Mtwara and Lindi region
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Lindi region in cooperation with Naliendele research
institute
Competencies: Weaknesses:
=|_ong track record of SACCO support | =strong governmental involvement
=In house training capacity =no commercial sense
=Good link for multiplication to other =lack of financial capital
SACCOs =pureaucratic

Interest to be involved:
Interested to expand their business support to SACCOs and provide a better life for the farmers.

Mwananchi: Mtwara/ Masasi Co-operate Union Ltd

Region Products (among others)

= Mtwara region =financial support (one year loans with interest of 15%)

= Corporate Members: 37 (of which =husiness support is delivered in cooperation with
some are Primary Societies with over SCCULT
100 farmers)

= Individual Members: 123

Competencies: Weaknesses:

=Extensive network of farmer =No business support / training experience
organizations and farmers = Bureaucratic organization

= Strong capacity financial analysis of
business plan

=Excess to money to finance farmers

Interest to be involved:

Interested in working together to financially support and motivate their members to cooperate with
the entrepreneur to start jatropha planting. However, only after positive support of growing jatropha
in Mtwara Region by the Naliendele Research Institute.

o0 National banks
The financial sector isdeveloping. Lack of capital is not the bottleneck for financial support. The
challenge is to design a feasible business plan. This stakeholder is not further researched in the feasibility
study but the outcome of this feasibility study can be a good first start to investigate the interest of
national banks to invest in this business.

0 Investment funds & private equity
Not yet investigated in this feasibility study.

O Subsidy schemes
The UNDP has indicated that they will develop a new support program, the investment capital fund. This
fund will be host by an independent entity and is established to reduce the risk for public-private
investment to implement new business models and industries. Investments between US$30,000 and
500,000 can be applied for. The technical support program up to a maximum of US$ 30,000 is also
available.

Another possibility is to attract investment capital via the AREED (African Rural Energy Enterprise
Development). The AREED manager of the fund indicated that the production of biofuel will fit under
their program.
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3.2.6 Knowledge providers

o0 Dar es Salaam University
The department of chemical & process engineering has extensive knowledge on various aspect of the
processing of oils and edible and non edible oil holding seeds. Besides that, the department has practical
experience with the implementation of CDM projects in Tanzania.

0 Naliendele Agricultural Research Institute, Mtwara
The commissioners of the two regions cooperate closely with the Naliendele Agricultural Research
Institute. The jatropha seeds that the institute has planted are acquired via the commissioner for Mtwara.

Naliendele Research Institute (1956 Nachingwea/ 1968 headquarters to Mtwara)

Region Products (among others)

= Mtwara Research into:

=Nachingwea (Lindi) Cashew nut, sesame and jatropha farming
Hectare Oil related activities:

Two small plots with jatropha in Mtwara | Started planting jatropha in March 2006
and one in Nachingwea

Competencies: Weaknesses:
=Very eager to research on jatropha =strong governmental involvement
= Trustful party towards farmers =no commercial sense

= Good demonstration centre
Interest to be involved:
Eager to research the growth of jatropha to make sure that when farmers in Mtwara and Lindi start
with this new crop, they will not be surprised by unknown side effects.

0 Expert NGOs (TaTEDO), Consultants
TaTEDO has understanding of the biofuel sector through a number of initiatives. Among other, it has
been involved in the GTZ project “Liquid biofuels for Tanzania: Potential and Implications for
Sustainable Agriculture and Energy in the 21st Century”. Furthermore, TaTEDO is implementing in
cooperation with Kakute and Diligent Tanzania a multifunctional platform in Arusha region, which
should run on jatropha oil produced by the smallholder farmers.

3.3 Business model options

3.3.1 Introduction

The supply chain for biofuel has various elements
1. Seed production
Seed collection and storage
Seed processing (pressing and filtering, possibly further processing through esterification)
Selling and transport to corporate clients

o

Within this supply chain, choices can be made with a number of variables, determining the set up of the
eventual business model. Variables that relate to technical choices have been addressed in Chapter 2.
Below, the organisational aspects of the supply chain are evaluated.
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In spite of the large media attention for biofuel production, practical initiatives to implement a business
model for the production of biofuel remain quite limited worldwide. In the case of Tanzania, there is only
a handful — all young and in development. In annex Il, the (intended) initiatives for the production of
biofuel in Tanzania are listed. The most common business models applied to date vary from a strong
cooperation between processor of the seeds and farmer organisations/ association (SafiAnzania Ltd) via
contract farming with individual farmers (Diligent Energy Systems) to the establishment of a plantation
(Bioshape Ltd).

Based on the limitations of available oil-holding seeds and the foreseen quick demand of Rural Netco Ltd.
as described in chapters one and two, some assumptions has been taken into account for the various
business models:

= The business should involve combined oil holding seed production of jatropha (long term investment,
harvest after three years) and sunflower (first harvest within one year). Sunflower production will
need to be rotated with other crops.

= Intercropping with cashew nut trees is not possible (par 2.1.3). However, most of the cashew nut
farmers have other crops whereby intercropping is possible (e.g. sorghum, cassava and paddy) and/or
bare land which can be cultivated with jatropha.

= There is no competition in harvest period between cashew nut (September-December) and jatropha
and sunflower (May to June).

= The minimum land requirement is about 1,000 hectare (see also paragraph 4.1) to produce sufficient
biofuel to power the antennas. If yields are good, this will lead to excess capacity but markets should
be easily available for that

= Processing of the SVO to biodiesel is not recommended initially. It may be opted for in a later stage
when the availability of seeds is large enough to enable also sales to other market segments, which
would require biodiesel.

All options are analysed in the subparagraphs below. The term “investor” is used for the buyer of seeds or
the processor of the seeds into SVO/ biodiesel.

3.3.2 Smallholder farmer in farmer group

Smallholder farmers are traditional farmers with a small piece of land, not exceeding one hectare. Most
smallholders use methods of farming that have been inherited from previous generations. The tools used
are often very basic and the farmers’ financial position very weak. The incentive of the (local)
government is to build capacity of the smallholder farmers and to mobilise them to establish farmer
groups or associations. The farmers will be easily convinced to start a new business when all inputs are
pre financed / provided and the market is guaranteed.

Business model:
1. Work with existing farmer association or organise farmers in farmer groups (20 groups of >50
farmers each)
2. Farmer groups invest in local press machine. Filter pressing is done at the investors location
3. Investor collects pressed oil on monthly basis for market price
4. Investor invest in production facility
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SWOT ANALYSIS Farmer Groups

¢ " Noinvestment in own land = Young organizations 2
s = High local commitment * No influence on production methods: <
e = Low transport cost management of land §
& = Easy dissemination of new = No direct contact with farmers 3
v production methods = | eader of farmer group act as §

= Centralised collection point middleman (farmers benefit less) o

= Farmer guaranteed of market = Harvest quantity is difficult too

= Sustainable development of farmers predict

= Farmers over the whole region can

participate
o | = Farmer group can decide to use SVO = Farmer group managers suppress 2
3 for own purposes: waterpumping, farmers =
g trucks, etc = Farmer group sets high prices for g
= Farmer groups can continue even as seeds/ pressed oil =
2 market for biofuel never effectuated = Farmer group decide that other crops ¢
J " Modernisation of normal life should be grown
= Other buyer offers better price for
seeds/ oil

3.3.3 Outgrowers model/ Contract farming

Outgrowers are minimum-sized farmers with a direct contract with the investor. This method will only be
interesting when the farms exceed 2 hectares in size and are within a radius of 25 km from the processing
plant. All inputs will be delivered by the “investor”, including training and the price for the seeds to be
collected is agreed upon.

Business model:
Step 1: District council will assist with allocating medium sized farmers, interested to start a new line of

business
Step 2: Contract will be established, whereby seeds and input will be provided and price per kg seeds is

determined before hand.
Step 3: Seeds will be collected by the investor from the farmers location, and filtered and processed in the

production facility.

SWOT ANALYSIS Contract Farming

;" Noinvestmentin land = Only farms that exceed 2 hectare 2
c * Direct contact with farmers can participated s
€ = Realistic projection of seed harvest = Farm should be located within 25 §
& = Control of purchasing prices erosions km from the processing farm 3
V'« Guarantee of flow of income for the = Buying price of seeds fixed for a a
farmers certain period of time ®
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= Justified investment in biodiesel = Competition of other biofuel 2
production facility possible processors =
] [} g
>

& sanunyoddo

3.3.4 Company owned farms/ plantations

A third model is where the whole chain is in control of the investor. The investor leases 1,000 hectare to
grow jatropha intercropped with, among others, sunflower. Farmers will be employed to work on the
farm.

Business model:

Step 1: Allocate piece of land and start clearings procedures

Step 2: Employ farmers and start seeding

Step 3: Market the SVO

Step 3: Volume of seeds sufficient, investment in processing plant

SWOT ANALYSIS Own farm/ plantation

¢; * Transport costs low = Investment capital for land necessary 2
s = Good management/Highest revenue =  All risk at company (e.g. fire, s
=1 per hectare diseases) §
& = Environmental control = Availability of seasonal employees 3
vw social security for farmers = Clearing of land (inherited trees, etc) &

w
o "= Justified investment in biodiesel = Development of the market for 2
3 production facility possible biofuel unsure =
g = Direct Marketing for export market = Change of government policy (lands, g
=N Additional training programs among agricultural) =
o farmers possible (HIV, TB, forest = Unknown diseases for sunflower/ »
J conservation, improved cooking, etc jatropha/ cashewnuts

= the dialectics of progress

3.4 Elaboration of selected models on key business factors

Previous paragraphs described that there is currently a large, but partly latent, and still unserved demand.
The investments and skills required to establish production capacity to serve this demand have to date not
been mobilised. The energy need of Rural Netco Ltd implies that there will be a large customer with a
guaranteed demand over several years — which may create sufficient security to trigger potential actors
into making the initial investments in establishing local/regional production capacity. As a consequence,
Rural Netco Ltd (or its shareholders) can play a significant role in promoting biofuel production in the
region.
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Based on this key role of Rural Netco as the initial, production triggering, customer for biofuel
production, four models (one with three variations) have been elaborated with varying approaches to the
organisation of the supply chain. These analyse the requirements for marketing potential, management
requirements, community involvement, financing needs and possibilities, growth potential of the model,
and risks and constraints.

As can be concluded from the matrix on the following pages, there are a number of ‘trade-offs’:

o A supply chain involving less actors provides more control for these actors, but increases the
demands on them in terms of management requirements and financing needs

e Community involvement will generally be greater in models that involve contract farming rather
than plantations, but such models are more complex and time-consuming to establish.

e The chance that production will be generated at sufficient volumes to address the needs of Rural
Netco will be greater if Rural Netco would be willing to invest more in supporting the
establishment of this capacity

e A greater involvement of Rural Netco Ltd in establishing production capacity will also increase
their leverage in determining the degree to which the project should take sustainability aspects,
such as community involvement and nature conservation concerns, into account.
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Table 3: elaboration of potential models on key business factors

Nr | Model Marketing Management Community Financing Growth Risks and Comment
Description potential requirements involvement potential constraints

1 | Own plantation | Production for own | Rural Netco Ltd Community benefit | All investmentsto | Limited, as Rural Netco Ltd This model may be of
& processing by | consumption; would need to would be limited to | be financed by model would be | would bear all risks. | strategic interest
Rural Netco Ltd | possibly hire additional job creation at the Rural Netco Ltd. developed Given that the (supply guarantee,

expansion by management plantation and mostly with a company has no quality control,
selling to other capacity with processing plant. view to serve expertise in this diversification of
clients but experience/ Possibly, excess own fuel industry, production | company activities).
presumably thisis | expertise in production could be consumption risks may be rather | With limited growth
not the first plantation shared with local needs high. On the other | potential, there may
interest of Rural management and | community as a hand, the model not be much benefit
Netco Ltd. processing way to increase allows Rural Netco | from economy of
industries community support the greatest scale, while initial
possible control costs might be rather
over costs, quality | high as the company
and quantity of still needs to learn
production how to manage such
a business.

2 Rural Netco Production for own | Rural Netco Ltd More community Investments in Limited, as Risks would differ In this model, Rural
purchasing consumption; would need to involvement than seed production to | model would be | from model 1 in Netco would become
seeds, own possible hire additional with model 1, as be financed by developed that some of the active in trading for
processing (or | expansion by management farmer groups and | outgrowers and mostly with a production risks their own energy
outsourced selling to other capacity with contract outgrowers | farmer groups view to serve would be needs. Processing
processing of clients but experience/ would be able to (possibly with own fuel transferred to may be done under
Rural Netco's presumably thisis | expertise in establish their own | external support); | consumption farmers. However, | own management or
seeds) not the first establishing business in processing by needs. Rural it introduces an outsourced, the

interest of Rural relations with supplying to Rural Rural Netco Ltd. Netco may alternative risk choice mostly
Netco Ltd. farmer groups Netco. choose to associated with depending on

and contract establish excess | establishing whether outsourcing
outgrowers, as capacity in order | sufficient contracts | is possible with

well as with to serve demand | for production. sufficient guarantee
processing of local There is less for quality and
industries communities for | control on quantity | continuity, and

processing of supply, and itis | whether sufficient
likely that some scale can be
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Nr | Model Marketing Management Community Financing Growth Risks and Comment
Description potential requirements involvement potential constraints
time is required to | achieved for own
reach adequate processing. Farmers
supply amounts. may need extensive
support and
education to start
growing oil crops.
3 | Rural Netco
purchasing
SVO from
supplier
3a. | Purchase of Established This model Limited: suppliers Rural Netco would | Substantial Least risks for There are currently a
SVO on market, | companies (e.g. requires the least | that would be able | needtoensureit | growth potential | Rural Netco, aimost | handful of actors that
production Mohammed management to conclude such can pay for the for the suppliers | all production risks | may be able to enter
development Enterprises, capacity from contracts would be | supplies as per as the supply are transferred to into such an
th