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I. INTRODUCTION

The global food system faces a crisis of unprecedented scope. This crisis, which threatens to
imperil the lives of hundreds of million, and possibly billions of human beings, consists of four
simultaneously colliding dilemmas, all arising from the relatively recent pattern of depleting
fossil fuel reserves.

The first dilemma is related to the direct impact on agriculture of higher oil prices: increased

costs for tractor fuel, agricultural chemicals, and transport of farm inputs and outputs.

The second is an indirect consequence of high oil prices—the increased demand for biofuel,
which is resulting in farmland being turned from food production to fuel production, making

food more costly.

The third dilemma consists of climate change and extreme weather events caused by fuel-
based greenhouse gas emissions. Climate change is the greatest environmental crisis of our

time; however, fossil fuel depletion complicates the situation enormously.

Finally comes the degradation or loss of natural resources (principally, topsoil and fresh
water supplies) as a result of high costs and unsustainable methods of production to satisfy

the demand for cheap energy.

Each of these problems is developing at a somewhat different pace regionally, and each is
exacerbated by the continually expanding size of human population. As these dilemmas
collide, the resulting overall food crises are likely to be profound and unprecedented in
scope.

Development of sources of biodiesel fuels could be a major milestone in Egypt’s efforts to
harness available energy resources, and promote the use of renewable energy as a long-term

strategy to mitigate the effects of climate change.

The biodiesel industry is still young and relatively small, so as it grows and infrastructure is
developed, the costs of producing and marketing biodiesel may decline. New cost-saving
technologies will likely be developed to help producers use energy more efficiently, increase
conversion yields, and convert cheaper feedstock into high-quality biodiesel. However, in the
longer term, the biggest challenge may be the ability of the feedstock supply to keep up with
growing demand. The supply of soybeans, rapeseeds, and other feedstock available for

biodiesel production will be limited by competition from other uses and land constraints.

As such, the key to the future of biodiesel is finding inexpensive feed stocks that can be
grown by farmers on marginal agricultural land, and Jatropha is one of many plants that hold a
great deal of promise. Jatropha proves to be a promising bio fuel plantation, and could
emerge as a major alternative to diesel, reducing world dependence on oil imports and

saving foreign exchange, aside from providing much-needed energy security.
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Jatropha stacks up nicely compared with other feedstocks, as soybeans and rapeseed have a
relatively low oil yield compared with Jatropha—375 kilogram (kg) per hectare for soybeans
in the United States (280 gallons per acre), and 1,000 kg per hectare of rapeseeds in Europe
(740 gallons per acre), to 3,000 kg per hectare of Jatropha (2,226 gallons per acre) in India,
(Source: Center for Jatropha Promotion (growing diesel fuel), 2008).

OBJECTIVES

¢ Identify some of the Jatropha seed market indicators internally and externally.

e Conduct a detailed financial analysis on Jatropha growing as an investment project.

ACTIVITIES

e Review the Egyptian Code on Wastewater Reuse and recommended crops to be
cultivated utilizing treated wastewater.

e Analyze Jatropha seed yield data colleted from the demonstration site in Luxor.

e Conduct a field visit to the Luxor demonstration site, and meet with the field team;
and investigate existing Jatropha crops already growing experimentally.

¢ Investigate the capacity of the regional and local markets, and acceptance for the
yield products of the crop.

e Conduct a financial analysis for Jatropha cultivation.

METHODOLOGY

Rapid rural appraisal was used to get information and primary and secondary data:

e Descriptive analysis was applied.

e A cost—benefit analysis approach was the core of getting at the financial reliability of
Jatropha cultivation. In that context, measures of net present value (N.P.V), benefit—
cost ratio (B/c R), and internal rate of return (IRR) were applied as discounted
measures. Payback period, as a direct measure (undiscounted), was applied also.

DATA
Two sets of data were used: primary and secondary data.

Secondary Data

Data of biodiesel, Jatropha cultivation, world data, etc.

Primary Data

Not recorded in an appropriate system were seed yield, yield from pruning residual wood,
and domestic prices. The cost—return system should be applied.

Cost items were also not recorded. These items include irrigation costs, tree holes
maintenance, and pruning costs. The cost data is recorded in aggregate items, such as fuel,
labor, and inputs. It should be disaggregated into cost items per project.
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Previous Available Studies and Reports

Only one detailed study is available about Jatropha in the Arabic language, aside from this
project’s study on the economic feasibility of using treated wastewater in irrigation. There
are many studies about Jatropha on the Internet for the world, by region, and by country.

REPORT STRUCTURE

Following the Introduction, this report contains six chapters as follows:

e Technical Aspects

e Market Indicators

e Luxor Jatropha Project: Cost and Returns
e Financial Analysis

e Sensitively Analysis

e Conclusion and Recommendations.

LIFE IWRM 3 INTERNATIONAL RESOURCES GROUP
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2. TECHNICAL ASPECTS

EGYPTIAN CODE ON WASTEWATER REUSE

Treated Municipal Wastewater

This water contains a mixture of organic and inorganic compounds, in addition to some
micro-organisms, the concentration of which varies greatly by:

e Source and quality of raw wastewater
e Design and implementation/ construction of the treatment plant

e Operation and maintenance (O&M) of the treatment unit.

Reuse of Treated Wastewater in Agriculture

It can be seen from four points of view:

I. Conserving natural resources requires that treated wastewater be counted as a
source within Egypt's water balance.

2. Natural resource management in economic production by using municipal

wastewater in agriculture.
3. Protecting the environment against pollution.

4. Safeguarding public health.

Published Standards and Code Guidelines

These relate to the reuse of treated wastewater in agriculture, aiming to reduce health
hazards to farm workers, and workers handling or packing agriculture crops; to consumers
and the general public; to parks and gardens; and to residents and neighbors.

Treated Wastewater: Current Utilizations

At present, treated wastewater is used in agriculture in two ways:

I. Indirect use, by draining it into agriculture drains, as in Delta governorates.

2. Transfer of treated wastewater and its use in irrigating and cultivating the desert

background of urban centers, as in border governorates and Upper Egypt.

EGYPTIAN CODE INSTRUCTIONS

The code flatly prohibits the use of raw wastewater. Wastewater that has undergone at least
primary treatment may be used in some applications. The code indicates that whatever the
level of treatment, the use of treated wastewater is prohibited in the production of
vegetables whether they are to be eaten raw or cooked, in the irrigation of fruit trees if the
fruits are to be eaten raw, including grapes and guava, prohibits in all circumstances the use
of treated wastewater in the irrigation of export-oriented crops such as cotton, rice, onions,
potatoes, citrus, and medicinal and aromatic plants. The list may include other strategic
crops.
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The code defines treated municipal wastewater by level of treatment into three grades: A, B,
and C. These grades are determined by the efficiency of the treatment processes undergone

toward the minimum limits of physical, chemical, and biological properties.

Grade A Treated Municipal Wastewater

Grade A is an advanced treatment that can be attained through upgrading secondary

treatment plants to include sand iteration, disinfection, and other processes. In view of the

high cost of such treatment, it is reserved to be used in special cases when circumstances

require.

Grade B Treated Municipal Wastewater

Grade B represents secondary treatment performed by existing wastewater treatment

plants and villages. Secondary treatment is undertaken by any of the following techniques:

activated sludge, oxidation ditches, trickling filters, and stabilization ponds.

Grade C Treated Municipal Wastewater

Grade C represents the type of treated wastewater produced by treatment plants that

confine their operations to preliminary treatment (sand and oil removal basins) and primary

treatment (sedimentation basins).

Table | shows the uses to which the various grades of treated wastewater may be put in

plant cultivation.

Table | Classification of Plants and Crops Irrigable with Treated Municipal
Woastewater
Grade General Classes of Plants Allowed Specific Plants Allowed
Gl.1: Plants and trees grown for Grass, Saint Augustine grass, cetaceans
greenery at tourist villages and hotels plants, ornamental palm trees, climbing
plants, fencing bushes and tree, wood trees,
A and shade trees
G1.2: Plants and trees grown for The same as G1.1
greenery inside residential areas at the
new cities
G2.1: Fodder/ feed crops Sorghum
G2.2 : Trees producing fruits with On conditions they are produced for
irrigation processing purposes such as lemon, mango,
dates, and almonds
G2.3 : Trees used for green belts around | Casuarinas, camphor, Athol tamarix (salt
cities and forestation of highways and trees), oleander, fruit producing trees, date
B roads palms, and olive trees
G2.4 : Nursery plants Nursery plants of wood trees, ornamental
plants, and fruit trees
G2.5 : Roses and cut flowers Local roses, eagle roses, bulbs(e.g. gladiolus)
G2.6 : Fiber crops Flax, jute, hibiscus, and sisal
G2.7 : Mulberry for producing silk Japanese mulberry
c G3.1 : Industrial oil crops Jojoba and Jatropha
G3.2 : Wood trees Kaya, camphor, and other wood trees
LIFE IWRM INTERNATIONAL RESOURCES GROUP
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PROJECT BACKGROUND

Egypt has using treated wastewater to produce wood and other industrial crops since the
mid-1990s.

The Ministry of Agriculture and Land Reclamation (MALR) so far has established |3 water
reuse projects. African mahogany (Kaya Senegalese), mulberry (Mores spp), physic nut
(Jatropha curcas), and flax are the dominant crops. So far these projects have been exclusively
government-driven; private sector participation is negligible or absent.

The increasing cooperation and coordination among the Egyptian ministries have been
reflected in many activities, programs, or projects. One of these projects is the Livelihoods
and Income from the Environment (LIFE)—Integrated Water Resources Management Project
(IWRMP), or LIFE-IWRM.

LIFE-IWRM'’s Task 6, “Improved Wastewater Reuse Practices,” is a joint activity between
the Ministry of State for Environmental Affairs (MSEA), Ministry of Water Resources and
Irrigation (MWRI), and the United States Agency for International Development (USAID).

LIFE-IWRM works with MWRI to provide technical assistance, training, commodities, and
small grants to support decentralization of water management. The aim is to increase water
use efficiency and productivity through expanding the MWRI’s decentralization by
establishing Integrated Water Management Districts (IWMDs), and formation of Branch
Canal Water Users Associations (BCWUAEs). Project activities that focus on developing local
capacity to better manage solid and liquid waste, as well as to encourage appropriate
wastewater reuse in agriculture, also support this aim.

JATROPHA CURCAS CULTIVATION

There is no accurate data about Jatropha acreage, yield, or production anywhere or under
any statistical system. It is difficult to say something about Jatropha around the world. Some
reports on the Internet present some data, but most focus on extraction of oil and other
products (industrial uses).

At the World Level

Five million hectares of Jatropha crop are being established on a worldwide scale, scattered
across a vast number of countries. Only Myanmar (Burma) has made a serious effort to
produce it commercially, and established 800,000 hectares over the past years. The Chinese
have plans for Jatropha and anticipate establishing about |3 million hectares by 2020 (Daimler
Chrysler. “Towards a green energy pact between, Europe and Africa,” Bio-pact, June 2007).

At the National Level (Egypt):

About 700 feddans is now cultivated in Egypt. Jatropha was first planted in Egypt in 2003,
with about 100 feddan in Luxor. It then began to be cultivated in several scattered locations,
such as in Sarabioum (Ismalia), Suez, Giza, and others.

USES FOR JATROPHA

Most of the parts of the Jatropha plant are useful as follows:

LIFE IWRM 6 INTERNATIONAL RESOURCES GROUP
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The whole plant:

e Is planted to prevent water erosion and conserve soil
e Provides an efficient live fence

e Can be used as green manure

e Is useful in controlling sand drift

e Possess allelopathic properties, i.e., it suppresses growth of unwanted plants nearby
The roots are used as ethno-medicine.
The leaves:

e Are used as methono medicine
e Yields a tan and brown dye

e Are used as botanical
The plant’s latex:

e Resembles shell (30-40%)
e Can be used for making ink

e Can be used as ethno-medicine
The plant’s seeds/oil:

e Are a source of diesel fuel (37% content)
e Useful as a lubricant in soap
e Used for illumination and in making candles

e Used as medicine
Its twigs:

e Are used as medicine
e Can be used as a natural toothbrush

e New twigs can be cooked and eaten.

JOTROPHA AS BIOFUEL

Jatropha is acclaimed as a promising biofuel crop, ideal to convert today's unproductive lands
into tomorrow's green oil fields.

Jatropha curcas is normally propagated by seed, which resemble the castor in shape, and are
black in color. The fruit has three chambers with three one-seeded cocci. The seeds become
mature, when they change from green to yellow. Well-developed seeds are selected for
sowing and the saplings are produced to raise. Organic manure is applied initially and later
chemical fertilizers such as nitrogen, phosphorus, and potassium are added.

Seed production ranges from about 2 tons per hectare per year to more than 12.5 tons per
hectare per year, after 5 years of growth.

Jatropha curcas, also called physic nut, is used to produce a non-edible oil. Jatropha oil is used
as an ingredient is the production of biodiesel. The trees produce 1,600 liters of oil per
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hectare. The cakes that remain following pressing the oil out can be used for cooking,
fertilizer, or as animal fodder, while the seed hulls can also be used as fuel.

BENEFITS OF JOTROPHA

I.  Jatropha curcas is resistant to drought and can be planted even in desert climates. It
thrives on any type of soil, and grows almost anywhere in sand, gravel, or saline

soils.
Jatropha needs minimal input or management.
Jatropha has no insect pests, nor is it browsed by cattle or sheep.

Jatropha propagation is easy.

i A WD

Jatropha curcas growth is rapid, it forms a thick live hedge only a few months after
planting.
6. Jatropha curcas starts yielding from the second year and continues for 40 year.

7. The meal remaining from the pods after extraction of oil is an excellent organic

manure.

8. Jatropha curcas quickly establishes itself and produces well.

Fertilizer

Although Jatropha is adapted to low fertility sites and alkaline soils, a better yield is obtained
in poor quality soils if fertilizer containing small amounts of calcium sulfur are used. It is
recommended to add manure plus 100g of organic waste for every seedling, up to 2.5 ton
organic fertilizer per ha., and 20 gram urea should be applied annually after transplantation.

Pruning

The plants need to produce side shoots for maximum sprouting. Between 90 and 120 days
after planning, it is recommended to top the plants at 25 cm. Cut the top off cleanly, leaving
about 12 side branches.

In order to facilitate harvesting, the plants should be kept to about 2 m in height.

Inter-cropping

Specific intolerance with other crops has not been detected. On the contrary, shade-loving
herbal plants, vegetables such as red and green peppers, and many others are suitable for
intercropping.

JATROPHA YIELD

It appears very difficult to estimate unequivocally the yield of plants growing under different
conditions. Yield is a function of water, nutrients, heat, age of the plant, and methods of
establishment, farming, and harvesting. Yield can be a balance of cost, yield, and labor-.

Seed production ranges from about 2 tons per hectare per year to more than 12.5 tons

5 years after planting. Although not clearly specified, this range in production may be higher
in areas with lots of rain. Table 2 shows productivity estimates of Jatropha in areas where
rain is plentiful and irrigation is not used and Table 3 estimates productivity with irrigation.
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Table 2 Productivity of Jatropha in Rainfed Areas without Irrigation (ton/ha)

Rainfall
Low Normal High
Year | 0.10 0.25 0.40
Year 2 0.50 1.00 1.50
Year 3 0.75 1.25 1.75
Year 4 0.90 1.75 2.25
Year 5 1.10 2.00 2.75

Table 3 Productivity of Jatropha in Rainfed Areas with Irrigation (ton/ha)

Table 2-b:
Irrigation

Low Normal High
Year | 0.75 1.25 2.50
Year 2 1.00 1.50 3.00
Year 3 4.25 5.00 5.00
Year 4 5.25 6.25 8.00
Year 5 5.25 8.00 12.50

Sources for Tables 2 and 3 include Drs. R. K. Henning, Shekhwat, and Benniwal,(Jatropha plantation), The FAO,
and the Internet, 2008.

Processing and Handling

After collecting the fruits, they are transported in open bags to the processing site until all
the fruits have opened. It has been reported that direct sun has a negative viability and that
seeds should be dried in the shade. The seeds are dried from fruits and then cleaned.

The seeds should be dried to low moisture content (5-7%) in containers. At room
temperature, the seeds can retain high viability because of the seeds’ high oil content.

Freshly harvested seeds will appear to be dormant and some ripening is necessary before
germination. Dry seed will normally germinate readily without pre-treatment. If the seeds
appear not to germinate, some recommend removing the seed coat before sowing, although
may increase the risk of abnormal seed-lings.
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3. MARKET INDICATORS

Income from Jatropha comes directly from two sources: seeds and pruning wood residuals.
Seed production has three end users:

I. Growers of Jatropha are increasingly demanding seeds in Egypt for cultivation. In
200405, the area planted with Jatropha was about 100 feddan. By 2007, it had
increased seven times to about 700 feddans. The rate of increase is almost 175
feddan per year, or 175%, which is really very high. The price for the seed is L.E |10
per kg.

2. Scientists are interested in analyzing seed contents. Seed extraction is important in
understanding the quantity and quality of the seeds’ components. The price in this
market is the same—L.E 10/kg of seeds.

3. There is an increasing market to export seeds for cultivation, science, and most

important—to extract the oil for biofuel.

The first two end uses of Jatropha seeds in Egypt forms a relatively small market, but the
world markets are big and can absorb any quantity of Jatropha seed. The demand for seeds is
driven by the demand for biofuel, which increase day by day, and year by year.

The recent records of increasing oil prices and the trend of processing biofuels from plant
material are of great interest worldwide. Global biofuel production has tripled from

4.8 billion gallons in 2000 to about 12.6 billion gallons in 2007. However, it still accounts for
less than 3 percent of the global transportation fuel supply. About 90 percent of production
is concentrated in the United States, Brazil, and the European Union (EU). Production could
become more dispersed if development programs in other countries such as Malaysia and
China are successful.

The leading raw materials or feedstock for producing biofuel in developed countries are
corn, sugar, and vegetable oil.

While rapid expansion in biofuel production has raised expectation about potential
substitute for oil-based fuels, there have been growing concerns about the impact of rising
commodity prices on the global food system.

According to IMF, world food prices rose 10% in 2006, due to the increase in corn, wheat,
and soybeans prices, which are primarily affected by demand-side factors, including rising
biofuel demands. The Chinese government put a moratorium on feedstock that does not
compete directly with food crops, such as cassia, sweet sorghum, and Jatropha.

There are trees could be sources of biofuel, but Jatropha is the only one that attracts great
interest. Its seed price is going-up. Institutions have been established to promote Jatropha
cultivation, trade, and training. Conferences and workshops to discuss Jatropha cultivation
are held annually.
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On the Internet, the Alibaba website is publishing importers’ orders, indicating quantity
needed and occasionally offered prices. A lot of companies in number of countries are
advertising on the site. Table 4 explains how the world market for Jatropha seeds is growing.

Table 4 Jatropha Seed Prices in the World Market (US$/Ton)

2007 2008
Country Price Country Price
Malaysia 300 South Korea 750
Pakistan 160 China 550
India 375 India 625
Germany 300 Canada 500
Average 281 Average 606

Source : Calculated from Alibaba website, the Internet.

The data showed that the price of Jatropha seed jumped in 2008. The price is estimated at
US$606, which is 215% of its average in 2007, reflecting a great shift on the demand side. At
the same time it reflects a great concern about Jatropha seed for other uses than biofuel.

The domestic Egyptian market is absorbing the remaining branches taken after pruning.
Three tons of pruning residual per feddan could be collected on average per year. These
could be used in compost production or the aromatic industry. The price is about
L.E.1,000/ton, which is equal to the price of citrus tree pruning. Jatropha plants are still in
their early stages of growth, with no pruning in most cases. Some effort should be devoted
to promote and sell the by-products or the residuals of the plants.
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4. LUXOR JATROPHA PROJECT COSTS AND RETURNS
BACKGROUND

The Ministry of State for Environmental Affairs (MSEA), the Egyptian Environmental Affairs
Agency (EEAA), the Ministry of Agriculture and Land Reclamation (MALR), and the LIFE-
IWRM team selected a site in Luxor to demonstrate the reuse of treated wastewater in
agriculture. The criteria for selection included that the demonstration site would be within
one of the governorates where the LIFE-IWRM Project was working, and it would be close
to another site where the Governor of Luxor had approved promotion of the use of
wastewater for irrigation. One Feddan was allocated for the Jatropha project. The site is in
Luxor, close to the local wastewater treatment plant. Water is pumped directly from the
plant’s lagoons.

INVESTMENT

The investment includes the costs of land (| Feddan), land preparation for planting, the
irrigation system, Jatropha seedlings, planting the seedlings, and installing a fence. Total
investment amounted to L.E.6,729 paid in the first year of the project.

e Land cost is computed as L.E.100 per Feddan, the official land price in areas like the
demo site. It is unpaid costs.

e The irrigation system includes two parts: one to buy and install the irrigation pump
at the wastewater plant lagoon. This cost L.E.15,000, and the Jatropha field’s share
was L.E.1,500, or 10%. The second part was for the drip irrigation system in the
field, which cost L.E.3,000. First year costs were L.E.4,500.

e Land leveling cost L.E.50.

e 500 seedlings were transplanted to the Jatropha field, at a cost of L.E.2 each. Total
cost to plant | feddan was L.E.1,000.

e Laborers worked 5 man/days at L.E.14 per man/day to plant the seedlings, for a total
cost of L.E.70.

e The field is surrounding by a tree-fence, composed of 315 young trees of kaya and
163 mulberry bushes. The price of kaya seedling is L.E.5 each and mulberry bushes
are L.E.| per seedling. The fence seedlings cost L.E.967.

e Planting the fence seedlings cost L.E.42 to cover 3 man/days at L.E.[4/man day.

The total investment was L.E.6,729.

OPERATING COSTS

Operating costs include expenses paid for irrigation, tree hole maintenance, irrigation
system maintenance, pruning, and seed collection.

Irrigation costs are estimated as follows:

e In summer, the field is irrigated four times per month for 7 months or 28 irrigations

e In winter, the field is irrigated three times per month for 5 month or 15 irrigations
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e Total annual irrigations are about 43

e Each irrigation takes 2 hours

e The pump cost is L.E.2/hour

e Total annual pump cost is L.E.172

e Labor costs are estimated at L.E.602 annually, at L.E.|14 per man/day

Tree holes maintenance needs 6 man/days. Its cost is estimated at L.E.84 (L.E.14 per

man/day).

The cost of maintaining the irrigation system is estimated at L.E.50 per year.

Pruning needs 5 man/days of labor and will cost L.E.70 per year.

The rate of seed collection is 50 kg per man/day. Its cost is highly correlated with the yield

gained. The same man/day rate is applied (L.E.14/m.d).

RETURNS

As mentioned above, two sources of returns exist: seed sales or seed value of production,

and pruning residuals.

Seed yield is assumed to take the pattern shown in Table 5.

Table 5 Seed Yield per Tree and Feddan

Years 1 2 3 4 5 6-12 13-20
kg/tree — 0.5 1.0 2.0 3.0 4.0 3.0
kg/feddan — 250 500 1,000 1,500 2,000 1,500
Seed prices have been calculated for this study at L.E.5/kg.
Pruning wood residuals quantities were estimated as shown in Table 6.
Table 6 Pruning Residual per Tree and Feddan

Years I 2 3 4 5 6-20
kg/tree 0 I 2 2 3 35
kg/feddan — 500 1,000 1,000 1,500 1,750

In spite of L.E.1/kg price for citrus residues, the study set a price of L.E. 0.5/kg for Jatropha

wood residues.

LIFE IWRM
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5. FINANCIAL ANALYSIS

Financial analysis was carried out to measure the private profitability of any project,
regardless of ownership. It is critical to assess whether farmers, private firms, government
agencies, and other participating entities would have sufficient incentives and suitable cash
flows to enable them to participate.

The objectives of financial analysis are:

I. To ensure that there are adequate incentives for farmers and other project
participants

2. To assess the financial impact of the project on farmers and other participants
To provide a sound financial plan for the project

4. To determine whether the financial requirements on the individual participants are
properly coordinated

5. To assess financial management competence, especially of the larger firms and
project entities, in order to form a judgment about how well they would be able to

discharge their responsibilities for project implementation.

Bases of cost/return estimates:

I. Part 4 of this study

2. Replacement cost is taken into consideration in years 6, | |, and 16, according to the

estimated lifetime of the irrigation pumps and irrigation system
The project life is 20 years
4. Salvage value equals zero

5. The fence trees will be sold in year 20 at L.E.500 per kaya tree and L.E.100 per
mulberry bush.

6. No taxes on the project returns
7. No subsidy for farmers
8. No fertilizer application
9. No insecticide applications
No management cost or permanent labor were considered due to this farm’s scale.

Accordingly, Tables 7—12 lay out project operations.

Table 7 Cost of Seed Collection

Years Unit I 2 3 4 5 6-12 13-20
Yield kg/feddan — 250 500 1,000 2,000 1,500 1,500
Labor man/day — 5 10 20 30 40 30
Labor cost LE. — 70 140 280 420 560 420
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Table 8 Investment and Replacement Costs (L.E.)
No. of | Price/ Lifespan
No Item Units Unit Cost (Years) Replacement Year
6 11 16
I Land (feddan) I 100 100 —
2 Land leveling(feddan) | 50 50 —
3 Irrigation system(feddan) | 3,000 3,000 5 300 300 3
4 Share on irrigation pump — 1,500 1,500 10 — 1500 —
5 Jatropha seedling 500 2 1,000 50
6 Planting (man/day) 5 14 70 —
7 Kaya seedlings (trees) 163 5 815 30
8 Mulberry seedlings 152 | 152 30
(trees)
9 Fence(planting kaya and 3 14 4 .
mulberry per man/day)
Total — — 6,729 — 3,000 4,500 3,000
Table 9 Pruning Residues Returns
Years Unit 2 3 4 5 6-20
Yield kg/feddan 250 500 1,000 2,000 1,500
Return L.E 250 500 500 750 875
Table 10 Operating Costs (L.E.)
Irrigation Irrigation Tree holes Irrlga.tlon System Pruning Seed. Total
Year | Labor Pump Cost Improvement| Maintenance Cost Collection Cost
Cost ump os Cost Cost s Cost i
I 602 172 84 50 70 - 978
2 602 172 84 50 70 70 1,048
3 602 172 84 50 70 140 1,118
4 602 172 84 50 70 280 1,258
5 602 172 84 50 70 420 1,398
6 602 172 84 50 70 560 1,398
7-10 602 172 84 50 70 560 1,398
I 602 172 84 50 70 560 1,398
12 602 172 84 50 70 560 1,398
||35- 602 172 84 50 70 420 1,398
16 602 172 84 50 70 420 1,398
IIZ)' 602 172 84 50 70 420 1,398
20 602 172 84 50 70 420 1,398
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Table Il  Total Project Costs (L.E.)
Year No. Investment Cost Operating Cost Total Cost
| 6,729 978 7,707
2 1,048 1,048
3 1,118 1,118
4 1,258 1,258
5 1,398 1,398
6 3,000 1,538 4,538
7-10 1,538 1,538
I 4,500 1,538 6,038
12 1,538 1,538
13-15 1,538 1,538
16 3,000 1,398 4,398
17-19 1,398 1,398
20 1,398 1,398
Table 12 Total Project Returns (L.E.)
Year No. Seeds Residues Fence Trees Total
| — — —
2 1,250 250 1,550
3 5,000 500 3,000
4 7,500 500 5,500
5 10,000 750 8,250
6 10,000 875 10,875
7-10 10,000 875 10,875
I 10,000 875 10,875
12 7,500 875 10,875
13-15 7,500 875 8,375
16 7,500 875 8,375
17-19 7,500 875 8,375
20 7,500 875 96,700 105,075

RESULTS OF FINANCIAL ANALYSIS

I. The payback period was estimated at 4.16 years, which is very short in agricultural

projects in general, and in non-food trees in specific

2. The net present value at discount factor (D.F) of 25% was estimated to be a positive
value of L.E.9,733

3. The benefit/cost ratio at the same D.F. was estimated to be .85

4. The internal rate of return (IRR) reached about 47%

LIFE IWRM
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5. All these results indicate a promising investment opportunity, and such projects

could be a great success if well managed.
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6. SENSITIVITY ANALYSIS

Risk and uncertainty are the most common features of agricultural activities. These features
make it difficult to know exactly what will be the production, its costs, and returns levels,
even in the near future. There is risk and uncertainty about yield due to many factors such
as unexpected changes in climate, diseases and pests, and input availability and quality. There
is also risk and uncertainty related to farm prices due to an unexpected increase in overall
supply or decrease in project product quality. Technology changes may represent another
form of risk and uncertainty; such changes could affect project costs or returns. All these of
risks and uncertainties and others could affect the project profitability.

If the changes in project profit are positive, then there is no need to recalculate the
feasibility measures, but if they are negative, project feasibility must be retested, and this is
the role of the sensitivity analysis. It is one means of trying to deal with a key reality of
project analysis: the fact that the projections are subject to a high degree of uncertainty
about what will happen.

Three scenarios are taken into consideration to test project profitability under various
conditions: the fall of seed prices, increase in total costs, and both occurring together.

SEED PRICE FALLS

Assumptions

This scenario is based on:

I.  Costs and returns as shown in the financial analysis

2. Jatropha seed price falls to L.E.3/kg from L.E.5, a 40% reduction
3. In 20 years the fence trees are not salable
4

Project value at the end year is excluded.

Results

The results of the project feasibility under the above assumptions are still positive where:

e N.P.V. at 25% discount factor = L.E.|,534
o Benefit—cost ratio at 25% D.F. = .13
e The IRR of the project = 29.9%.

TOTAL PROJECT COSTS INCREASE

Assumptions

This analysis is based on:

I. Costs and returns as shown in the financial analysis
2. Total project costs increase by 50% starting from year 3

3. Project returns remain as shown in the financial analysis.
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Results
e N.P.V. at 25% discount factor = L.E.7,428
e Benefit—cost ratio at 25% D.F. = |.54
e The IRR of the project = 42.6%.
The results are positive, confirming that Jatropha cultivation represents a good investment

opportunity.

SEED PRICE FALLS AND TOTAL COSTS INCREASE
This is a combination of the first and second scenarios, it based on the following:

Assumptions

I. Jatropha seed price falls to L.E.3/kg from L.E.5, a 40% reduction

2. In 20 years the fence trees are not salable

3. Project value at the end year is excluded

4. Total project costs increase by 50% starting from year 3

5. Costs and returns as shown in the financial analysis.
Results

e N.P.V. at 20% discount factor = L.E.330
e Benefit—cost ratio at 20% D.F. = 1.018
e The IRR of the project = 21.4%.

Under all three scenarios the project can survive and make a reasonable profit. It is clear
that the project is more sensitive to the decrease of its returns than the increase in its costs,
and it could be a real investment opportunity.
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7. CONCLUSIONS AND RECOMMENDATIONS

Two sets of recommendations could be taken into considerations:

PROJECT LEVEL

I. Establish a nursery activity for producing high quality seedlings, as an additional
source of project returns, and to promote Jatropha.

2. The Jatropha industry consists of three stages: plantation stage, extraction stage, and
transesterification stage (biodiesel production). The project should test the second
two stages—the international market has a number of small units that could satisfy
this objective.

3. A statistical system for Jatropha data should be designed and implemented for
monitoring, evaluation, and planning purposes. More attention should be paid to
accurate economic data collection, preparation, and analysis.

4. Reconsideration of applying both fertilizer and full field pruning operations is
important.

NATIONAL LEVEL

I. Jatropha as a source of biofuel must be part of the renewable energy strategy in

Egypt. Plans to promote its use should be taken seriously.

2. A training center for Jatropha plantation and processing should be studied carefully,
as a part of Jatropha industry infrastructure in Egypt.

3. The expansion of Jatropha cultivation in Egypt must be legally arranged. An expert

suggests the following principles to be applied:

- All expansion areas for Jatropha plantation must be near treated
wastewater plants in the desert or on marginal lands. Its cultivation must
be totally prohibited on agricultural lands.

- Jatropha cultivation should be a government-controlled activity to
protect agricultural lands from being used, as they might be if left under
private sector management.

- The Jatropha biodiesel industry should be planned and established as a
national fuel resource as are traditional ones (oil and gas). The Ministry
of Petroleum or Ministry of Electricity could supervise the new industry.
with full cooperation from the Ministry of Agriculture and Land
Reclamation, the Ministry of Water Resources and Irrigation, and the
Ministry of State for Environmental Affairs.

4. A good workshop or conference on Jatropha cultivation should be held.

Stakeholders should be invited, including especially top decision makers.
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ANNEX |: JATROPHA FEASIBILITY STUDY (ARABIC
VERSION)
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