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FEASTBILITY STUDY ON UGANDA OILSEED PRODUCTION

I. BACKGROUND

A. General
Uganda lies along the equator in easterli central Africa.

It is bounded by Sudan, Kenya, Tanzania, HKwinda and Zaire,
and has a total area of 241,000 square kilometers of which

-- .. 197,000 are arable land and tt: remainder ale lakes and swamps ,
The country's elevation is relatively high ¢nd ranges from
1,000 to 1,200 meters above sea level, and its annual rainfall
varies from 700 mm to 1,500 mm per year, derending on location.
These characteristics contribute to making Uganda suitable for

the production of a wide variety of crops and livestock.

The estimated population of Uganda (1980) was 12.6 million,
90 percent of whom live in rural areas and are largely depen=-
dent upon agriculture for a livelihood. The current population
growth is estimated to be 2.9 percent.

Only recently the country has emerged from nearly a decade
of military rule during which time production facilities and
infrastructure deteriorated ard economic activity declined.
This period culminated in a devastating War of Liberation,
during which looting and destruction completed the process of
deterioration started during the military regime. It is im-
portant to note that the economic decline and emergence of
magend 1 and the Liberation War are unprecedented in recent
Ugendan history and that the series of droughts, though not
unprecedented, was most severe and resulted in certainly un--
precedented food shortage and famine.

Pof{get_gqttpg)“gea’ggd tobacco are the main agricultural _
commodities exported from the country. The value of coffee
exports have remained relatively stable during the past few

years, but there has been a steady decline in cotton, tea and

Y Magendo is a Ugandan term used to describe the pervasive
system of black market operations.
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tobacco. The thriving black market has greatly influenced
the production of cash crops, particularly cotton, in a sharply
declining manner.

B. Agriculture

In 1971, Uganda had cne of the highest per capita incomes
in East -Africa,-a-well-developed infrastructure and a-sound - -
economy based on agricultural exports, principally cotton,
coffee, tea and tobacco. Farmer orgari- tion, marketing and
agricultural processing were well developed. The particular
strength of Uganda's agriculture, apart from its ample rainfall,
good soils, varied elevations and generally excellent climate,
is the fact that it is primarily composed of small mixed farms
which are readily able to alter their resource and product mix
as conditions dictate. Accurate farm size distribution data
are not available, but the media farm is estimated to be about
2.5 ha.

Agricultural production in Uganda showed continuous growth

from the early sixties, followed by a period of stagnation and de=

cline after 1972 up to the present (Table 1). Output of major
export crops declined significantly between 1973 and 1980.

The decline in cotton production has been very sharp; cotton
output in 1980 was 15,000 bales compared to 429,100 bales in
1970.

The supply of farm inputs has been wholly inadequate for
the last few years and although the situation may be improving
slightly, it is still sporadic. The hoe and machete (panga)
are the basic tools of the Ugandan small farmer, and currently

e Tt R ety

are in short supply. “The use of fertilizers has “been negllglble
since 1979, and plant protection chemicals have been only spora-
dically used for export cash crops such as coffee. Imports of
hand tools, fertilizers, chemicals and spare parts are likely

to continue to be sporadic until local marufacture can be es=—
tablished or resumed.
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TABLE 1

CROP_PRODUCTION (*Q00 tons )&/

Peak Y 1980 §a333POfk
—«Yeared- ei;ount - -Eﬁgﬁﬁf e Prgductgﬁn (%)

Export Crops

Coffee (Robusta) 1969 232.5 130.4 56.1
Coffee (Arabica) 1972 20.8 4.8 23.1
Cotton (Lint) 1970 £6.4 13.3 15.4
Tobacco 1972 5.0 2.0 60.0
Tea 1973 23.1 1.5 6.5
Sugar (Raw) 1968 152.0 15.0 9.9
Food Crops ~

Baaanas 1975 9,107.0 5,699.0 62.6
Cassava 1977 2,993.0 2,072.0 69.2
Maize 1976 " 674.0 286.0 L2.4
Sorghum 1975 467.0 299.0 64.0
Beans 1976 337.0 186.0 55,2
Groundnuts 1969 265.0 65.0 24.5
Finger Millets 1966 1,136.0 459.0 LO.L4
Sweet Potatoes 1976 2,002.0 1,200.0 59.9

a/ Note chat the figures for food crops are estimates of tctal
production, while the figures for export crops are of official
ndo' _sales .
during the 1970s, the fall in production of export crops is
therefore overstated. ) _

Source: World Bank Report,
Uganda, Country Economic Memorandum dated March 31, 1982.
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The supply of seed and planting material has also been
grossly inadequate, and these are commodities which cannot
be as easily imported and distributed as the inputs mentioned
above. Farm seed supply is one of the most serious constraints
to agricultural production at present, and one which is fully

. recognized by the Government. Seed production is very low and

seed quality is extremely poor due to lack of research for
selection and screening of improved varieties.

PRODUCTION OF OILSEED CROPS IN UGANDA

All of the important annual oilseed crops have been, or
can be, grown in the country. These include cotton, ground=
nuts, sesame (sim~sim), soybeans, sunflower and castor beans.
Shea butternut, a slow growing tree which is resistant to grass
fires, is indigenous to the northern part of Uganda, and is the
dominant tree of the savanna zone.

A. Cotton

In the past, cotton has been an extremely important cash
crop in Uganda. At its peak, there were 86,000 tons of cotton
produced in 1970, and it has steadily declined ever since.
Cotton is predominantly grown in the annual crop zZones and takes
its place in a rotation with finger millet and groundnuts. In
the east, lend preparation is cairied out with ox~drawn plows,
but all subsequent work is done by hand. The main labor bottle-
necks are for weeding and picking. Experiments with tractor
plowing, followed by hand operations, have not led to increasad
areas under cultivation per family. The most urgent technical

need of the farming system is the development of an_efficiest _.

ox-drawn seeder which could be used for both finger millet and
cotton, and of ox-drawn implements for weeding. Most of the
research carried out in the past has been concentrated on three
issues: earlier planting. closer spacing and increased use of
spraying to control pests.
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Cotton has been produced by small holders from the begin=-
ning of the industry. Cottonseed is the major cilseed in
Uganda, but may be replaced with other crops such as soybeans.
The areas under cotton production surpass, while not reaching,
the peaks of the 1960's and 1970's (Figure 1). that of the

- other less important oil seeds, for example sesame and ground-
nuts. Prior to 1971, Uganda was a net exporter of cotton,
cottonseed oil and cake. Currently, the country is a net
impcrter of cake and edible oil. The Government is trying very
hard to help rehabilitate this industry by providing subsidies
to cotton growers, and facilitating the rehabilitation of
non-operational oil mills.

B. Groundnuts

With the decrease in cotton production, groundnuts and
sesame are now the major crops for supplying vegetable oil and
fats to the diet. These are the only crops that have shown
any increase in acreage and production the past two years,
over that for 1970 (Figures 1, 2 and 3).

During the 1960‘s, considerable breeding and agronomic
research work was conducted. This led to the development and
release of several improved varieties of longer and shorter
maturity duration, the most important being Roxo. Red Beauty
and Mount Makrela Red. However, there was not much progress
in breeding for disease resistance. There is an urgent need
for intensified research to evaluate improved germplasm for
resistance to rosette, rust, leaf spot and other diseacse e, and
also tc d‘velop lmproved cultural practices.

- e B i T S L P et AT - —= - -

Farm rs have stated that the lack of good sped is the
primary reason for lack of further expansion of groundnut
production. This is no doubt true in many instarces. but a
more likely reason is the unavailability of groundnuts which
are resistant to rosette, an aphid-transmitted virus disease
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Others (1.7%)

Sesame Seeds
(16.77%)

Seed Cotton (41.5%

Gfoundnuts (in Shell)
(38.1%)

Notes: 1. Others (1.77%) include soyﬁgnns~(O.7Z),-sunfloﬁer sceds (0.6%) and
- castor: beans (0.4%).
2. This diagram does not include the acres planted with cottonseceds,
and olive.
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which can drastically decrease production. Early infection
will even cause sterility and a complete loss of the crop.
When this occurs, the farmers require new seed. Varieties
which are disease resistant and agronomically acceptable are
urgently needed. These can only come from the introduction

of new germplasn, breeding and varietal selection. New
varieties with these favorable characteristics, and improved
cultural practices, could greatly benefit the farmers. Coupled
with these, the relatively high market prices for groundnuts
could significanvly help in increasing groundnut production.

C. Sesame

Sesame has become more important in the northern and drier
areas of the country.

Whole sesame sesd can be used as a food crop, but in
Uganda it is primarily used as a source of vegetable o0il, and
the cake as a source of high protein in feed. It is a rela-
tively easy crop to produce as it requires no machinery for
growth or harvest, but doss require considerable hand labor
for its production. Due to its seed shattering characteristics,
the crop must be harvested in timely fashion and over a short
period of time.

D. Soybeans

While cotton production has steadily decreased during the
past decade, groundnuts and sesame have become more important
crops for supplying bocth edible oils and fats in the diet, and
cake for protein for livestock and poultry rations. As cotton

faces the uncprtaln |_future with respect to the demand in world
markets, there is a felt need to promote productlon of legumes.
Their use in the crop rotation would contribute to maintaining
suil fertility, and the grain is very valuable for improving
the nutrition of humans and animals.
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One legume crop which has been receiving more and more
attention in the developing countries is soybean. Renewed
interest started more than a decade ago when it was realized
that the soybean was a cheap and rich source of protein to
both humans and livestock. 1In recent years. soybeans have

- been providing more than a fifth of the world's fats and oils.

The soybean crop, for many years after its introduction
into Uganda in 1913, was used primarily for green manure. It
was not until the onset of World War II that soybean became
valuable for its grain, as large quantities were needed for
the army troops. There was a boom in soybean production in
Uganda during the 1943-46 period. At the end of the War,
the European market collapsed and, with the lack of contact
with the Far East, the export market came to an end. Coupled
with this lack of markets was the difficulty of incorporating
soybeéns into the local diets, and their relatively low yields.
All of these led to a very unfavorable market situation and
a consequent rapid decline in production. It appears that
from 1950 onwards, that all serious experimental work was dise
continued. About 15 years later, a country-wide collection
of the old surviving lines was made. With this renewed
interest in the crop. varieties from Tanzania and the United
States were introduced and added to the collection.

Research on soybeans was carried out at the Kawanda
Agricultural Research Station as well as Makerere University's
Kabanyrolo farm. Between 1968 and 1972, three varieties were
released for seed multiplication and distribution to farmers.
“Hrese-rerer —Bukalasa 338-amt—Conpo—72 T After-1972 . most
of the research on soybeans was discontinued, as the shortage
of funds and decline in facilities prevented the continuation
cf the research reinitiated in 1965. The past records of
soybean production in the country provides evidence for the
great potential for this crop.
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Soybeans and groundnuts are not new crops to Uganda farmers,
and are found in many of the districts. Their production is
mainly for home consumption or marketing in neighboring dis-
tricts, and some groundnuts enter the export marketing channels.

Currently there is a renewed interest in soybean and ground=-
nut production and processing. - Potentially there is a great -
demand for vegetable 0il. which at current prices is considered
a luxury item for most Ugandans. Lack of foreign exchange
prevents or limits the importation of many of the sorely needed
agricultural inputs such as hand tools., chemicals and spare
parts. In addition to these shortages, there is no source
of improved seed. Agricultural research, which is so funda-
mental to developing improved varieties and cultural tech-—
niques, is at a virtual standstill,

E. Sunflower

Even though sunflowers have teen grown in some parts of
the country for several years, it has never been considered
as a major oilseed crop. Its production is quite restricted
to only a few areas of the country. these being in the drier
regions. There is very little available data on research that
has been done on sunflowers, or past production. However,
there are indications that sunflowers are suitably adarted to
other areas in Uganda, and through increased production
it could become a major oilseed crop. Research on sunflower
production should be stepped up in order to provide the data
and information needed to support increased sunflower produc=
tion.

ECONOMICS RELATED TO AGRICULTURAL PRODUCTION

The price policies of the Covernment during the 1970's
placed farmers into a cost-price squeeze. Apart from Arabica
corfee, sugar cane and finger millet. all of which en joyed
positive margins (market price-cost), the margins were nega-
tive for the producers of all other crops (Table 1). However.
where there were possibilities of selling the produce on the
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open free market, the net return margins for all food
commodities were positive.

The implications of the cost-price relationships were
that farm products were officially under-priced. This
situation has been a major constraint to agricultural develop-
-ment. In-early stages of economic development, it is impor—
tant tc have a strong and prosperous agriculture. Industrial
development can accompany agricultural development but it
seldom can precede it. Ideally, agriculture structure follows
a natural economic path; at low stages of development. the
real price of capital is high and that of lahbor is low.
Uganda's farming systems are labor intensive (Table 2).
Size economies are small in this labor intensive agriculture,
and there is no pressure towards large scale farms. Where
labor is the major resource, it can be used over a diverse
set. of enterprises. A majority of Uganda farms are diversi-
fied accordingly, in producing both for subsistence consumption
and for the market.

In this labor intensive agriculture, the farmers have a
high degree of flexibility in changing the output mix. As
the relative prices for such crops as cotton, tobacco Gtea
and coffee decreased, farmers simply switched production to
crops whose prices were more favorable and thereby managed
to sustain their incomes.

Global demand for oilseeds, fats, oils and protein meal
(cake) will expand along with increases in population anA
incomes. In developed industrial countries, the growth in

“oil consumptlon for food uses is expected to be ‘more ifi line
with population growth. In these countries, price and in-
come elasticities of demand are low. It is in the developing
countries. such as Uganda, that the consumption of edibie

0oils is at a relatively low per capita level. In these

countries, the price and income elasticities of demand for
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TABLE 2

LABOR AND SEED REQUIREMENT TO PRODUCE SELECTED CROPS IN UGANDA 1975%

Maize Cotton Soybeansé/
(a} Labor, Man hrs/ha
Seed bed preparation 259 3531/ ?
Planting 109 69 200
Weeding 350 404 300
Harvesting 212 __gggg/ __200
Total 1,049 1,422
(b) Seeds
Mkg/ha 10 10 25

1/ It also includes 155 hrs. for land clearing.

2/ It @lso includes 412 hrs. for thinning, spraying,
scrting, marketing and uprooting stalks.

3/ Madhvani Estates estimates, October 1982.

* Planning Unit, Ministry of Agriculture and Forestry,

Crop Production Costs and Returns Analysis 1975, Entebbe.
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oils are high, and thus consumption of 0il products is likely to
increase at a faster pace.

Edibie oils at current prices are a luxury to the average
Ugandan. and therefore, he is not sble to afford and use much in
his diet. It is expected that as prices change that consumer
--habits will also change. One of the results could be an increase
in the use of soybeans in food products.

Prior to 1971, Uganda was a net exporter of cotton, cotton-
seed 0il and cake. At this same time. the annual production of
edible 0il was 18,000 metric tons; approximately 16,000 tons
were used for home consumption and 2.000 tons were exported.
0il and cake were one of the major sources of foreign exchange.

During the 1971-81 period, Uganda's population has increased
by over 20 percent. Thus it is estimated that the demand for
0il has increased from 16,000 tons to somewhere between 20,000
and 25.00C tons. The edible oil processing capacity for 1982 is
estimated to be 10,000 tons, or about one-~half of the country's
nutritional requirements. It is estimated that the 1982 cotton
crop will produce approximately 72,000 tons of cottonseed, how=
ever, approximately 10-15 percent will be used for planting
next season's crop. Therefore, if all of the remaining cotton=-
seed were to be made available to only one mill., say Emco 0il
Refineries, it would not be enough seed to meet the demand
(Table 3). There is not much likelihood that cotton production
in Uganda will ever approach the pre-1971 levels and, therefore,
cottonseed alone could never again meet Uganda's requirements.
To meet the edible oil requirements for human consumption. and

"thé 0ilSeed caké needs Tor-Tivestock and poultry rations, -
Uganda must look to other oilseed crops to meet its require-
ments. Soybeans, groundnuts and sunflowers should be given
careful consideration as alternative sources for vegetable oil
and oilseed cake.
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ABLE 3. iadbvani's 0il Mill Utilization with 300 Toi/Day Capacity (Metric TonT)

YEAR 1983/21, 1924, /85 1925/86 1936/87 1937/32 1928/89
Full Capacity . 0,000 80,000 20,000 20,000 ¢4 000 20,000
il
i,
Sotton Secd 1/ . 50,000 50,000 50,000 50,000 54,000 50,000
Jorbean 2/ 10,000 13,500 14,900 16,500 13,300 20,500
TCTALS . 60,000 3,500 65,900 66, 500 61,300 70, 500
o ' f
0il Seed lleeds ™ i 20,000 16, 500 15,100 2,500 1*,700 2,500
| '

'!

~

1/ I~ assnmes that all Li'B 0il mills will be rehabilitated and cotton seed prod%ction at 300,000 Tons
=/ =ctimites talen from, Table |
2/ Additional tonnage necde? for full capacity operation

ST/Q'-
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Ugandan farmers are very similar to other farmers through-
out the world in that they are flexible in the cultivation of
crops. and will raise those which will produce an appreciable
net economic return to them. During the 1950s and 1960s. a
considerable expansion and increase in coffee production ook
place. mainly due to the stimulus of high coffee prices during
the Korean ¥War. The farmers quickly recognized the incentives
of high returns and good access to markets. and raised coffee
production substantially. During these two decades. the country
as a whole did not suffer food shortages. and there was little
incentive to devote much effort to food crops because any sig-
nificant increases in production made them difficult to market.

With the decrease in cotton production. groundnuts and
sesame are now the major crops supplying vegetable oils and
fats to the diets. These are the only two oilseed crops which,
during the past two years, have been grown on expanded acreages
and have increased in total production.

Until groundnut varieties are invroduced into Uganda which
are resistant/tolerant to the ever present rosette disease, and
which are adapted to native growing conditions. it is unlikely
that there will be any further expansion in area and production
of this crop. Unfortunately, the research in Uganda in ground-
nuts has come to nearly a complete standstill, and there is
little expectation that research conducted within the country
will be able to remove this primary constraint. However.
material/germplasm which is known to be resistant and likely to
be agronomically acceptable within the country. should be in~
~troduced—imediately s Srowmimuts—aTe—arexcettent—sonTre ot
protein and oil for consumption in Uganda. Based on current
demand and market. there is significan% economic potential for
groundnuts (Tables 3 and 4). There is also a large expert
market in neighboring countries.



TABLE 4: Projected %emand for Soybeans in Jinja-Tororo Area in Tons

'

YEAR 1083 /2), 1021, /25 1925 /24 1036/87 1037 /as 199 /20
‘ .
I 3 !-/ d r ~ f o] nOoren
Iuvita 8,000 9,500 10,200 12,500 14,200 16,
2 .
“hdhvani?/ 2,000 1,000 4,000 1, ,000 4,000 4,000
South Bulkedi Coop ';A
Union Tororo 2/ 500 600 720 2al 1,060 1,275
African DBasic Foods i
Uumpala L/ : 250 300 1,50 €on : 725 felo}
Cors med as Food 5/ 5C0 r10 525 550 T 500 420
o
1 i
T ‘
TOTALS 11,250 14,910 16,555 12,51, [, 20,655 23,17
7
"t
Acres leeded 6/ 22,500 29,820 22,190 29,022 41,220 L5,200
Seeds ileeded (Tons) 1,1 225 208.2 2°1.9 200.2 L12.3 LEZ .0

1 i

1/ Projection is basdd on lluvita's projected nzeds for soybean oil meal (Appendix I)

mdhvani's Teasibility Report (10) .

2/ Tced on personzl.interview and plans for a feed mill to te established in Tororo area.
’ Trojected from thg Rehabilitativa of the Zeonomy of Uganda (11)

5/ An estinate :

57 A yield of 500 kr/acre is assumed

77 Secding rate of lq ko /acre

L-[/no-
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Soybeans can also be produced in most parts of Uganda.
With the current technology, the cost of production of soybeans
is estimated to be 15 UShs per kg. Average productivity is
500 kg/acre. but yields of 800 kg/acres or more can be obtained
under favorable soil and climatic conditions. In mid-October
1982, soybeans at markets in Jinja. Soroti and Lira were reported
to be selling between 50 and 60 UShs per Rilogram; At the same
time, farmgate prices varied between 19 and 30 UShs/kg. During
this same period, market prices at Kampala were: 90 to 100 UShs/kg
for soybeans, 70 UShs for beans, 160 UShs for sesame. and 170 to
200 UShs/kg for groundnuts.

PROCESSING FACTLITISS AND MARKETING

Prior to 1971, a network of 19 edible o0il factories was de-
veloped throughout the cotton growing areas of Uganda. These
0il mills were mainly built to crush cottonseed and refine the
oil. In addition. other oilseeds innluding groundnuts. sesame,
soybeans, shea butternut and cashews were processed to supply
the domestic market demands, and also provide an exportable
supply of edible o0il, soap and oilcake.

A. Lint Marketing Board Qil Mills

Presently there are 18 factories located at Jinja, Iganga,
Mbale, Tororo, Soroti, Kampala. under the jurisdiction of the
Lint Marketing Board. All of these mills are in a dilapidated
and run down condition. Of these, only six are operating and
then at only 15 to 35 percent capacity. The low level of pro-~
duction is primarily due to the short supply of raw materials.
~Conrsidering-tmre-tack-of-longtermmaintemance -and-shortage of —
spare parts, it is doubtful whether any of the mills could
operate at full capacity unless considerable mechanical re-
habilitation is done (Appendix II).

The Iganga Industries oilmill and soap factory is an
example of the type of mill operated by the Lint Marketing Board,
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built by an Asian businessman. and had a capacity to process about
15 metric tons of raw material per day. but is now operating

at about 35 percent of capacity. Most of the machinery was
manufactured in India, and currently much of the equipment re-
quires spare parts and repair. At full capacity. a labor force
of 450 is needed, but presently only 140 are employed. Lack of
raw materials, both cottonseed and imported materials for soap—
making. was cited by the manager as the main reason for the low
output. He did indicate that some raw materiais for soapmaking
were being imported through a loan from OPEC. and this impcrta-
tion will permit the manufacture of a high quality soap. The
factory's products, refined cottonseed o0il and soap, are marketed
through the LMB. Cottonseed cake is sold to local farmers at

UShs 20,000 per ton, which at Window I rates is $200 (UShs100/$1).

Although lack of raw material, i.e. cottonseed, is cited as
the main reason for low production, there are other problems.
Some cotton growing areas are without any operational mills.

For example, Lira, Apac and Masindi Districts do not have any
0il processing facilities. With transportation facilities often
lacking, and very expensive, in certain areas such as Lira. two
or three years of previous cottonseed crcp is still in storage
awaiting processing. Also, the LMB appears to be havi.g diffi-
culties in organization, allocation of raw materials and their
distribution.

B. Privatelv Operated Mills

Of the 19 existing o0il mills in Uganda, the largest is Emco
Oil Refineries at Kakira near Jinja. This factory began on a
'small scale in 1941, “owned by the Madhvani Group of East Africa.
The factory was expanded in 1967 when its capacity was increased
to 50 tons of cottonseed per day. In 1971 the company was
nationalized by the military government, and during the subse-
quent years was reduced to a non-functional entity by 1979 due
to neglsct and mismanagement.
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In 1980, the management was given back to the Madhvani Group,
with 51 percent equity participation retained by the Ugandan
Government. The Group undertook the task of rehabilitation very
seriously, and with @ strenuous effort the plant was rendered
marginally functional by the end of 1980. Even with the poor
-quality and inadequate availability of cottonseed. there was a
production of 24,000 liters of o0il in 1980, and about 45.000
liters in 1981.

Adjacent to the oil mill, Emco has facilities for making
tin containers of various sizes for use in storing and marketing
vegetable oil. At present the plant is also marginally func-
tional due to neglect and mismanagement. One of the main prob-
lems is that none of the existing soldering machines are
working, tuerefore all soldering has to be done by hand. If
these facilities were rehabilitated, Emco could supply, not
only their own requirements for containers, but also the con-
tainer requirements of other mills that are presently experiencing
difficulty in obtaining suitable containers. An initial supply
of material (sheet tin) would most likely need to be supplied
as well.

C. Cooperative Unions

The Cooperative Primary Societies and District level
Cooperative Unions have been the marketing and cotton processing
institutions in Uganda. The ginneries are owned and operated
by the Unions which in turn sell the baled cotton and cottonseed
to the IMB. It determines where the cottonseed is to be de-
livered. some to the Ministry of Agriculture Seed Dressing Station
‘for mext year's planting. and the remainder to neéarby oil mills.

The South Bukedi Cooperative Union was recently given a
non-operational oil mill for it to manage. Plans are to use the
facility to produce by-products for poultry and pig feed using
the oilcake from the factory, and at the same time establish a
pig and poultry farm. This Union would like to diversify so
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that it is not solely dependent on cotton. by purchasing other
grains such as soybeans, to give their farm members =n alterna-~
tive cash crop. It appears that the LMB is not interested in
handling oilseed crops other than cotton.

The Teso Cooperative Union in Soroti also has plans to move
into oilseed prccessing. It has applied for the-management of
the Soroti 0il Mill. If approval is given, the Union would be
in a position to buy and process other oilseeds such as soybeans,
groundnuts, sesame and shea nuts. This Union has experienced
difficulties with the LMB in that cottonseed is not allocated
to the 0il mill in due time, with the results of inferior quality
seed and oil.

D. Feed Mill

There is only one feed mill operating in Uganda. At Jinja,
Uganda Feeds Ltd. (NUVITA) produces a range of livestock and
poultry feed. This mill is owned and operated by the Uganda
Grain Milling Company, a conglcmerate of sister conpanies:
Uganda Millers Ltd, Bread Ltd and Uganda Maize Industries
which mill wheat, produce bread and mill maize. respectively.

The feed mill has never vroduced more than half its annual

capacity in any one year. One of the company's objectives is

to produce feeds of high quality, and at the lowest possible

cost, making meximum use of the locally available raw materials.

Soybeans are considered an imported raw material even though

NUVITA bought 1000 metric tons of soybeans from the local markets.

Apparently traders/merchants bought the soybeans from farmers and
.then delivered them to the mill in bulk. NUVITA processed the .

béané into o0il and cake, the former used in its baking, and the

cake used in feed. It is highly significant that a quantity

this great was marketed in the Busoga District. It appears

that if there were a reliable market infrastructure in this

district, that farmers would produce even greater quantities.

Current high prices for many of the raw materials used in the
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manufacture of feeds, especially those that are imported. pushes
the prices to a level that is out of reach for many of the live-
stock producers (Appendix III). However, the poultry and dairy
industries could use large quantities of feed if the prices and
quality were stabilized. The feed industry is a vital one to
Uganda s economy, and one which could be an important user of

oilcake.

As will be noted in Appendix I. NUVITA's requirement for
soybean cake has been projected to increase from 2.365 tons in
1982/23. to 4.500 tons by 1985/86. In view of the rehabilitation
of the poultry industry with EEC assistance. and rehabilitation
o. the dairy industry with FAO assistance. requirements for soy-
bean cake is likely to exceed NUVITA's current projections.
Groundnuts are in such demand for food in Uganda and neighboring
countries, that for the foreseeable future it is not likely that
they can be relied upon as a source of raw material for feed.

In Table 7. production of soybean cake is projected to exceed
NUVITA's requirements. Therefore, Uganda could expect to begin
exporting soybean cake by 1984/85, provided an oilseed multi-
plication, production and processing campaign is launched in
time to meet requirements, and as projected.

E. Produce Marketing Board (PMB)

The PMB was organized to be the sole marketing agent for a
series of focd grains and produce. Present indications are that
it is generally non-operational, with the exception that it may
be handling limited quantities of maize and wheat. (Based on
past performance of the PMB, the team is of the opinion that
the cooperatives shoiild serve as the marketing agents for the
farmers on a free market basis, i.e. based on supply and demand.
returning to the farmer as much as the market will bear based
on demand after a reasonable administrative and handling charge
is applied.
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POTENTIAL FOR INCREASED PRODUCTION

A. Demand for Oilseed Products

Uganda's oilseed industry has a long way to go to equal the
supply of edible oil and other oilseed products produced prior
to 1972. The increased population, and ailing poultry and
‘livestock‘industries,"heeds three times as much Oilseed as is
currently available.

Both the functioning oil mills and feed mill are operating
at only 15 to 30 percent capacities. The low rates lead to in-
efficiencies and marked increases in the per unit costs of
processed products. One of the results of these inefficiencies
is that a liter of edible 0il costs up to an equivalent of
U.S. 28, margarine U.S. $5 per 500 grams, and a bar of regular
sized bath soap U.S. $.65.

Feed supplements. too, are increasingly difficult to obtain,
and those who manage to buy them have to pay about UShs 20,000
(U.S. $200) per ton for cottonseed cake, and UShs 40,000 (U.S.
$400) for a ton of soybean meal (Appendix I). Because of the
high cost of feed and feed supplements (Appendix IIL), many
farmers have ceased to use concentrates. As a result, the
milk output per cow has declined appreciably, and commercial
poultry enterprises have been forced - ut of business. The
poultry producers that are still trying to "hang on" are sub-
stituting fish meal for plant protein in the poultry ration.
This results in poultry meat with a fishy taste, and reduced
palatability and market demand. An increase in the production/
Supply.of gilseads could. reduce the pracessing cost of.edible
oil and the by-products, and in turn lower the prices of these
products to more acceptable levels.

Interest in soybeans as a source of vegetable oil, protein
for food and feed, has become a major concern of the Ministry
of Agriculture and Forestry. The Report on the Reactivation
of the Industrial Sector to the Ministry of Industry in
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March 1981 recommended that a campaign for the production of
soybeans on a commercial scale should be launched. and that
licenses be granted to other businesses intending to manuface
ture soybean products.

B. Acronomic Potentials

Production of twc of the more important oilseed crops,
soypbeans and groundnuts, is largely dependent on soil type and
fertility level. rainfall amounts and distribution. availa-
bility of agronomically acceptable cultivars., and a sound
technical package for each crop.

Compared with the soils of most tropical areas, those found
in Uganda are, on the whole. fertile. Those of the Mabira
forests and the Lake Victoria :rescent are among the most pro=-
ductive in the world, yielding two economic crops a year. Yet
there are many contrasting soils in the country. The difference
between the intensive agriculture of the lakeshore areas and the
low productivity to the north. is related to soils as well as to
rainfall patterns.

In general, most of the north has poorer soils than the
south, but there are important exceptions. One of the largest
continuous areas ol really good soil in Africa. lies around Lake
Victoria - desp, fertile, red clay loams. In the southwest.
the soils are more brown than red, but only a little less fer—
tile. The northwest has good soils. but generally those on the
northern hill slopes are much lighter than those on the southern
hills, and more gray or brown, giving smaller crop yields.

The distribution of crops in Uganda is mainly determined by —
‘the amount of rainfall and its distribution (Figure 4). Since
the equator pasges through southern Uganda, the distribution
there is bimodal, with two rainy seasons from March to June and
from August to November. Around the shores of Lake Victoria,
the annual rainfall averages 1200-1500 mm, and is well distri-
buted throughout the year. This is sometimes called the fertile
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crescent. Farther north, the two rainy seasons merge into one,
and the end of the year the dry season becomes longer and more
severe. The northeast receives a lower rainfall of about 750 mm
or less per year.

Only 22 percent of the land gets less than 750 mm of rainfall
per year, the minimum required for productive agriculture.
Seventy-two percent of the country obtains between 750 and 1250 mm
of rain per year, and six percent obtains 1250 mm. Thus. whereas
rainfall ranges from an annual minimum of about 375 mm in the
extreme northeast to over 2000 mm on the Sese Islands. most of
the country can rely on 750 mm or more in an average year.

C. Research

The brief discussion of legume crop research carried out
previously in Uganda has been described above. For an <ncreased
production of oilseed crops, particularly soybeans. groundnuts
and sunflowers, there must be a vigorous research program begun
in the very near future. Research information will be the basis
for increasec production and productivity of these crops.

(1) Groundnuts

Formerly, groundnut varieties were developed, named
and released to the farmers. New varieties will have to be
bred and selected for suitability to the particular areas
suitable for their production. Field trials in the districts
where there is a potential for groundnut production should
be carried out to determine the adaptability of the new
material.

Tamdraces{varieties-for-whlttrThere - i5-Mo known name); -
collected from the different regions and parts of the
country, offer considerable oppoitunity for finding in-
herited resistance to diseases and insect pests. for adap-
tation to specific ecological conditions of climate and
soil, and for agronomic traits such as length of growing
season. day length, height of plant and grain quality.
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Groundnuts prefer moderate rainfall during the growing
season, an abundance of sunshine and relatively high tem—
peratures. The dates of planting, which utilize the favor=
able period as to the occurence of rainfall and sunshine,
need to be determired. The two most critical growth periods,
from the standpoint of limited rainfall, are at the time
-of-germination-and- plant establishment.-and again from
flowering through harvest.

(2) Sovbeans

Just as with groundnuts, an active research program
for soybeans must be reactivated. It is unfortunate that
there has been little or no research conducted on soybeans
since the late 1960s.

The soybean is a member of the legume family and,
when inoculated with a suitable strain of root nodule
bacteria. it is capable of mecting all of its nitrogen
requirements without the benefit of nitrogenous fertilizers.
Early on., nitrogen-fixing bacteria which are efficient
should be isolated for future increase and distribution
to farmers.

Each soybean variety has a specific range of adap-
tation, particularly the length of day during the growing
season. Unfortunately, there are relatively few varieties
which are photo-period insensitive, i.e. they are rela-
tively unaffected by the changing length of day that typi-
fied the temperate regions. Temperate zone varieties
grown in the tropics flower and mature quickly without
1maktng“th8“vegétative‘g?BWth‘ﬁEté§§§F?”for'géda”gréin"
yields. Certain strains or varieties are known which are
not sensitive to length of day, and these should be imme-
diately useful in a breeding and selection program in Uganda.

Ecological conditions should be given due consid-
eration for soybean production, as combinations of high
temperature and low rainfall are harmful, reducing both
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productivity and oil content of the sced.

The time ot planting must be taken into account, as
germination is a critical period. Excess moisture ar
drought at that period reduces plant population, and even
with subsequent favorable growing conditions, does not
~compensate for poor.stands of crop.

VI. PROJECTIONS AND ASSUMPTIONS

A major constraint to this feasibility study has been the
lack of readily available current data and information. To
compensate as much as possible, the team has attempteu to obtain
as much information first hand as the short time-frame permitted,
by contacting as many reliable sources at all levels as possible.
Also. numerous reports of recent origin. e.g. World Bank report
"Uganda, Country Economic Msmorandum" cated March 31. 1982 and
the "Uganda Agricnltural Sector Assessment., USAID" dated
March 12, 1982, were studied. Consequently, while not having
enough data to do a more thorough economic analysis than has been
done, based on information obtained the team is confident of
the economic potential for a significant expansion of Uganda's
oilseed production. In an attempt to illustrete this, projen=
tions have been made based on available information gained from
field visits, and assumptions rade based on the information and
observations (Tables 5, 6, 7 and 8).

Sovbean Production

As previously mentioned, the 1982 cotton crop is currently
estimated to produce approximately 200,000 bales and 72,000 tons
of cottaonseed.. It is.-expesctod.-shat-at-least F-+206040--11-;000-
tons will be reserved for planting the next season crop. leaving
only 61,000 to 65,000 tons available for processing into vegetable
oil and cake. As seen in Table 3, Emco requirements alone exceed
the supply of oilseed for processing. Assuming that all existing
oilseed mills are rehabilitated, and new ones established where
there are none at present, the demand for raw material for pro-
cessing is likely to exceed demand for &any years.
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Cumulat
Year 84/85 85/86 86/87 87/88 88/89 89/90 ¢T3§?L
<) 1.
1/Projected Seed Requiemeét 2 T 298 T 332 T 390 T L13 T L64 T
2/Value of Seed @ Ush 70/§g 15.75 m 20.86 m 23.24L m 27.3 m 28.91 n 32.48 m
$ Value of Seed @ Ush 22561 .070 .093 .100 121 .128 Sk
3/Net Product Value @ 65%, .0L6 .061 .065 .079 083 .09, $521,¢
4/Acres Planted fromSeed?n. 22,500 A 29,800 A 33,200 A 39.600 A hl.BbO A L6,L,00 A
5/Prod @ 500/kg Acre 11,250 T 14,900 T 16.600 T 19,500 T 20,650 T 23,200 T
6/Farmgate Value - Ush 30 337.5 m LL7.0 m L98.0 m 585.0 m 619.5 m 696.0 m
Z/Prod. Cost @ Ush 1t/kg 168.75 m 223.5 m 2,9.0 m 292.5 m 306.25 m | 348.0 m
Net to Farmers 168.75 m 223,5 m 2,9.0 m 292.5 m 306.25 m | 348.0 m
$ Value @ Ush 225/%1 .750 .993 1.106 m 1.300 m 1.361 m | 1.547 m $7,057
Average Net Value/Acre $33.00 $33.00 $33.00 $33.00 $33.00 $34L.00
T

1/Projected seed requiremant

2/Value of seed for plantjing
Multiplication Center.

3/Net Value of Product asdumes
processing and storage dosts.

by outgrowers is based on projections in Table L.

is based on 30U price structure for soybean seeds at- Masindi Seed

Acres planted is estimatjed at 10 kg of seed r acre from tons of seed produced.
pe

Ush 15/kg for production cost and Ush 9.5/kg for seed cleanding, drying,

5/Production level used ié based on information obtained on field visits and is believed to be conservative

6/Ush 30 per kg is used ag
in the Jinja area. Soya

the farmgate price as this was the price p
eans were selling on the Jinja market at Us

paid Ush 37-40 per kg far soybeans in October 1982.
I

!
is used a
as Ush 10/k.

2/Ush 15 per kg
mav be as low
fertilizer or

the production costs,

although based on information o
Production costs includes cost of seed.
pesticides are used;

aid to producers by Emco 0il Refinerie
h 60 per kg. and African Basic Foods

btained on field visits. th
production and harvest labor.
therefore, cost of these inputs are not included.

No
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VEGETABLE OIL PRODUCTION
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SOYBEAN

‘war 8L./85 85/86 86/87 87/88 88/89 ' | sy/90  |Cupulative
.cres planted from sd/prod. |22,500 29,800 133.200 139.000 41,300 | «6,400
'rod @ 500 ke/acre - tons 11,250 14,900 156,600 19,500 20,650 | 23.200
‘ons 0il extracted @ 15% 1,688 2,235 2,190 2,925 3,098 i 3,480
» incr prod over prv yr i - 32.4 il., 17.45 5.9 K 12.35
‘alue of oil at : . “

Ush 550/1iter - Constant 928.4 m 1.23 b 1.37 b 1.61 b 1.70 b .91 b

ot prod Value @ 65% . 623.46 m |691.2 m 890.5 m 1.05 b 1.10 b' 1.24 b

Value @ Ush 225/31-Const. 2.77 m 3.072 m 3.957m L.666nm h.888r§ 5.511m
E @ 3 5 : v

‘;ggd iiiﬁggggspr-ce s 623..6m {607.4m |599.6 m 581.5m |579.6 m i ]570.7 m

Value @ Ush 225/%1-Decr. 2.77 m 2.70 m 2.66m 2.58 m 2.58 m} 2,54 m 15.83 m

reas planted are based on projections in Table 3 and Tabl

tanting rate at 10 kg seed per acre.

by

!

B

e 4, i.e. total tons seefl produced and

andition of the oil mills, Emco Oil Refineries extraction rate ranges from 15 -

79

ons of oil produced at 15% extraction rate is believed conservative. and is used secguse of the
i

n converting tons of o0il to liters of oil, one kilogram is used as one liter. :
2t Product Value of 65% was obtained from Final Feasibility Report for the Rehabi;itation of Emco 0il
efineries Ltd, Kalira. Uranda. y

3
urrent price of vegetable oil on the market ranges from Ush 550 to £00 per liter.'and is affordable by an
lite few. It is assumed that as production increases, prices will decline, and vpgetable 0il becomes more
ffordable to steadily increasing numbers. It is assumed. for projection purposes? prices will decrease in
irect proportion to increased production, percentagewise.

of Increased Production Over Previous Year:Prices are reduced cunulatively, usinF the percentage of ine-

husly:

.

reased production each yedr.
f
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MEAL/CAKE PRODUCTION

SOYBEAN
Year f 81./85 85/86 86/87 87/88 88/89 89/90 Cunciati-
; ‘ Total

l/Acres planted from sd/p%od 22,500 29,800 33,200 39,000 41,300 46,400

Prod @ 500 kg/acre - tohs 11,250 14,900 16,600 19,500 20,650 23,200
2/Cake prod @ 85% of sd/pkod 9,563 12,665 14,110 16,500 17,553 19,720

Value @ Ush 20,000’P-Cohstant 191.2 m 253.3 m 282.2 m 330.0 m 351;l?m 390.4 m

$ Value @ Ush 225/$1-Cdtstan1 .850 m 1.126 m 1.254 m 1.,67 m 1.560 m 1.735 m

Va;‘;gdfcg‘;gﬁcggcggggsi 191.2m | 201.4m| 215.5m | 208.9 m 208.2 m | 205.0 m

$ Value @ Ush 225/$l—DgFr. .850 m .895 m .958 m .928 m .925'm .911 m $5.4L67

. i
x/ Acres planted are base

2/ Projection of cake prot

after extraction. i

3/ Value of cake/meal at Esh 20,00C ton is based on present i
{Inland freight from port of Mombasa

conditions in Uganda, Erice of domesticall

1 resuit in si

by Nuvita Fsed Mill.
Ush 30,000/ton and sti

v The price of soybean ogke/heal is expected to decrease as
0 be in direct

decrease is projected

cumulative as illustrated below:

The % of incr prod over prev yr

i

s

ﬁ on projections of total seed produced contained in Ta
uced at 85% of total seed productfon is based on 15% o0il extraction and no waste

8%[28

t

mport price of Ush 40,000
to JinjA IS $200/ton.

y produced soybean cake/meal could ecasi
gnificant savings to the feed mill and Tarme
jections using Ush Zo,pOO/ton are considerad conservative. _/at Window I rates.

ble 5 and Table 6.

($400) per ton/paid

Under present economic
ly start off at about

Therefore, pro-

ar.

i.e. Ush 100/$1

pia

production of soybeans increases. This
proportion to increased production. p -~centagewise, and is

?8682

Prices are reduced cumulatively using the percertage of increased production each ye
|
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SEED MULTIPLICATION AND PRODUCTION

ees/32

GROUNDNUT
Year 81,/85 85/86 86/87 87/88 88/89 89/90 Cumulative
L/projected Sd Prod — Tons 500 575 650 725 800 875
2/Value of Sd @ Ush 100/kg 50.0 m 57.5 m 65.0m 72.5 m 8040 m 87.5m
3 Value of Sd ® Ush 226/kg 222 .255 .288 .322 .355 .388
Z/Net Product Value @ €5 JAhL .166 .187 .209 .231 .252 $1.189 m:
Acres Planted from Sd Prod 5000 5750 6500 7250 80q0 8750
A/Prod @ 1000 kg/acre - tons 5000 5750 6500 7250 80q0 8750
Farmgate Value = Ush 100/kg | 500.0 m 575.0 m 650.0 m 725.0 m 800.b m 875.0 m
Prod Cost @ Ush 23.6/kg 1.180 m 1.357 m 1.534 m 1.711 m 1.848 m 2.065 m
“/Net to Farmers d L98." m 573.6 m 6,8.5 m 7223.3 m 798&p m 872.9 m
é/$ Value @ Ush 225/$1 . 2.22 m 2.55 m 2.88 m 3.215 m 3.ih6 m 3.88 m $18,291 m
Average Net Value/acre,- $ LiLL LiL INNA INNA A%@ LiL

1/ Projected seed production is based con a supply of 50 tons certified seed for mu
a sseding rate of 100: kg an acre.
crease by about 75 acres per year during

It is

10P.

Production is estimated at 100

kg/acre.

ltiplication planted at
pro jected that acres planted for 5885 multiplication will in-

2/ Seed value is based cn.GOU price structure for groundnut seeds, which is believed to be subsidized.

3

3/ Net Product Value assumes Ush 35/kg for production, processing, storage and handling costs.

4/ According to MOA, varieties resistant to Rosett
i.e. for each kilogram of seed planted will pro

2/ Retail prices in Kampala vary from Us

the groundnuts are bought.
the retail price.

h 200 to as high as Ush 4LOO per kilogram,
It is assumed, as in the case of soybeans,

e disease will multiply itselﬁ‘about 10 times,
duce 10 kilograms of groundnuts.

depending on which market
the farmgate price is one-half

(Continued on next page)



TABLE 8. (Continued)

3
14

/4

From the field, it was learned that production cost for soybeans was Ush 15/ke, including costs of seed

which calculates at Ush 1.4 per kilogram of soybeans produced. leaving the balancde of Ush 1i3.6 per

kilogram for labor and other costs. Production costs for groundnut is calculated: in this same way,

assuming that labor and other costs for groundnuts is about the same as for soybeans, i.e. Ush 13.6

for labor and other costs), plus Ush 10 per kilogram of groundnuts produced, or a total of about

Ush 23.6/kg. i
t .

It is assumed that farmgahe prices will remain constant during I1OP, as projected iincrease in production

is not expected to meet dpmestic and axport demand.

8/ Window I exchange rate held reached Ush 100/$1 when Window II opened at Ush 300/$1: in August 1982. Tt

is expected that the Ugandan shilling will find its real value at I Ush 225-250/$1 in the near future;
therefore, Ush 225/$1 hag been used in conversion.
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In view of the fact that groundnuts are in such demand as a
human food in Uganda and neighboring countries, and in view of
the fact there is deficit production in both Uganda and Kenya,
it is not believed likely that groundnuts will be available for
processing into oil and cake in the foreseeable future. There-
fore, other oilseeds will have to be look.d to for meeting the
_vegetable oil and other by—p;ogugp requirements.

Since the team is recommending implementinz the oilseed
program on a pilat proje:t basis, concentrated in the Jdinja-
Tororo areas, projections focus on the potential in those areas
only, for what is expected to be needed to implement the program
and what is expected to be accomplished.

As less information is known atout sunflower production in
Uganda. and since there seems to be less “istorical interest in
sunflower, the team is of the opinion that a quicker impact can be
achieved if the program is first implemented with a primary focus
on soybean and groundnut production. This does not mean to dis—
count the future potential for sunflower as a source of vegetable
0il and by-products. Sunflower .production can, and probably will,
be added to the program later as additional information and data
rele -ant to its production in Uganda is obtained. Therefore pro-
jections contained in Tables 3 - 8 are based on soybeans and
groundnuts only.

As illustrated in Table 4, it is projected that in 1983/8,
there will be a need for at least 11.250 tons of soybean seed
for processing in the Jinja-Tororo area. This demand is projected
to increase to 23,195 tons by 1988/89, assuming that oil mills in
the area will be rehabilitated and capable of operatln"r closer to

. — —

“‘Peak-cdpacity. and “that GOU with donor assistance is successful

in rehabilitation of the poultry and livestock industries.

Based on production of 500 kg/acre, it is projected that to produce
tonnage needed, 22,500 acres will need to be planted. mainly by
small farmers, in the first year, and this will need to increase

to 46,390 acres by the sixth year (Table 4). Therefore the first
year's seed requirements is projected at 225 tons based on a
seeding rate of 10 kg/acre (Tables 4 and 5).
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The team is doubtful that 225 tons of soybean seed adapted
to Uganda's agronomic and ecological conditions can be located
for import. Therefore, the team is recommending that four and
one-half tons of certified soybean seed varieties that are adap-
ted to Ugand be identified and imported for multiplication, This
-would be sufficient quantity to plant 450 acres, which in turn
is -projected to produce 225 tons of seed that could be planted’
by the small farmers (outgrowers). It .s at this point that
projections contained in Table 5 begins. The tons of seed re-
quired each year are based on projected production requirements
in Table 4.

The first four lines in Table 5 pertain to seed multiplica-
tion only. An attempt is made to project the net economic
benefits that would likely accrue to someone investinz in produc-
tion of certifiad seed. 1In Table 5, it will be noted that certi-
fied seed available for sale to the farmer is valued at Ush 70/kg.
This is GOU price and is believed to be subsidized. It will be
noted that in Table 5 the cumulative total net product value is
projected at $521,600 for the six-year period. and the estimated
capital requrement for seed multiplication purposes is given in
Appendix IV as $838,686 (this includes crop production and har-
vest equipment as well as equipment needed to process and handle
certified seed), which is a negative cost/benefit ratio for
this particular activity. In looking &t the overall cost/benefit
ratio of the total oilseed package of 1:8.76, it is clearly

However, if price of seed to the farmer is to be increased, then

the farmgate price of the soybean produced by the farmer will

‘glso have “to be increased- sigmificantYy.~ While-tiis may prive -
soybeans out of the market, consumer-wise, {or the short and/or
medium term, it would permit the farmer to share in the over-

all economic benefits on a more equitable basis. It also should
stimulate a more rapid expansion of acreage in soybean production,
and shorten the time for the supply of soybeans to meet requirements.
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As indicated in Table 5, it is assumed that the 225 tons of
soybean seed produced will be planted on 22,500 acres by small
farmers. The farmers' production cost is estimated at Ush 15/kg.
This estimate is based on soybean production cost on the Madhvani
estate for Zmco 0il Refineries which is stated as being Ush 10/kg,
using a combination of capital intensive (land preparation and
~euttivation—with-tractors)-aad-laber-intensive meathodologies
(plantirz, harvesting and threshinz by hand labor). It is assumed
that small farmers will likely use more labor intensive method-
ologies, and therefore production cost is likely to be higher,
even thouzh much of the labor on the small farms is likely to he
family labor. No fertilizer or pesticides are used. theresfore
production cost estimates do not include these costs. Farmgate
value of soybeans used in Table 5 is Ush 30/kg. This is the
price Zmco 0il Refineries recently paid to farmers in the Jinja
area for soybeans for processing into oil and cake. It should be
noted, however, that elsewhere in this paper it is stated that
NUVITA purchased 1,000 tons of soybeans through a middleman who
paid the farmers cnly Ush 19/kz. The team considers this an.
artificially low price based on prices of soybecans elsewhere,
and was a result of farmers lacking market information.

In Tables 5 - 8, Uganda shillings are cenverted at the rate
of Ush 225/%1. While it is not known for certain what the rate
of exchange will be at which the shilling finds its real value,
it is thought by many thatit will finally stabilize at a rate
of about Ush 225-250/%1.

Vezetable 0il Production

Tacle & focuses.entirely on projected vezetable oil produc~
tion from soybeans. Projections do not include vegetable 0il
production from other oilseed crops such as groundnuts or cotton-
seed. As stated previously, it is not expected that groudnuts
will be available for production into vegetable o0il in signifi-
cant quantities any time in the foreseeable future. Cottonseed
was also not includad as thiere was a need to isolate the



FSASIBILITY STUDY ON UCANDA OILSZZD PRODUCTION e /37

potential economic benafits possible from sorbeun production.
In Table 6, oil extraction rate of 15% is used; however. at
Emco Oil Refineries the extraction rate ranges from 15 to 19%,
Because of the condition of their ejuipment. Efficiency should
improve wher the ejuipment is rehabilitated. All oil mills in
- Usanda use the extrusion method for oil extraction; therefore,
sigailicant suantitices of eil-is left in the cake.

The value of o0il i3 projected at Ush 550/liter, while the
real mari2t price ranges up to Ush 200/liter. Net value product
is estimated at 65% of gross value produc This percentage
factor was obtained from a feasibility study on rehabilitating
Zmco 0il Refineries on the Madhvani estate. It is believed to
be realistic under good management. The team recoznizes that
management and production efficiency at other maills may not
meet the standards at Emco; therefore, net product value
projected in Table 6 should be considered as potential, and not
necessarily what actually will be. However, it should be
reasonable to expect production efficiency at other mills to be
close to that at Emco, once the mills are rchabilitated.

Table 6 reflects decreasing prices for vegetable oil as
production of soybecans increases (See footnote No. 5, Table 6).
Since increased level of production during the life of the project
is not likely to meet projected domestic rejuirements, this may
be whishful thinking on the part of the team. However. it
seems logical that since presently only an elit few can afford
vegetable oil at its current prices. as production increased to
the point of surpassing that demand and absorption rate. stocks

.7 L . ahd e . . . P
yiill hosdin o hack up thus.pu ing. prices dD,[IL_)I_Q prices

affordable at the next —conomic class level.

Sovbean Meal/Cale Production

Yhile perhaps the main focus in conceptualizing the oilseed
multiplication, production and processing prozram was meeting
basic human needs and improving human nutrition by increased
productior. of oilseeds and supply of vegetable oil and soap at
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Prices more reasonably affordable to a larzer number of people,

the value of sovbean m2al/cake produced is also very significant
when looking at the economic benefits of meal/cake production

alore (Table 7). However, if the spin-off benefits derived

from increasing soybean meal/cake production resulting in improved/
increased poultry.and livestock production and improved human
nmutrition from a highar-tevel of consumption of poultry and live-
stock products, the economic benefits would be even meore signifi-

cant.

In Table 7, meal/cake produced is projected at 85% of soybeans
produced and processed into vegetable oil. The percentage fac tor
of 85 is arrivad at by assuning that as oil is extracted at the
rate of 15%, there is no waste. and whatever is left is meal/cake.
If 0il extraction efficiecncy is improved, the amount of meal/cake

produced will decrease, percentazewise.

It should be noted that in Table 7 the value of soykean
meal/cake is projected at Ush 20,000/ton based on an import price
of 3400/ton paid by NUVITA. Of the $,00/ton, approximately
$290/ton is estimated as inland freight coct. Many of the agri-
cultural inputs are imported at Window I rates (Ush 100/31);
Therefore, Window I rate is used in this conversion and projection.

As in the case of vegetable 0il, it is assumed and projected
that as production and supply of meal/cake increases, the price
of meal/cake will decrease. For projection purposes it is assumed
that prices will decrease in direct proportion to the percent of
increased production, and the decrease in price will be cumulative.

Grouadaut Seed IMultiplicotion and Production

As previously mentioned, the demand for goundnuts as a human
food in Uganda and neighboring countries is such that it is doubt-
ful that groundnuts can be relied on as a source of raw material
to be processed into vegetable oil and meal/cake in the foreseeable

future.
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recent vears (Table 1)
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Groundnut production has
due to a laclk, mainly. of wa istant to rosette and
bacterial leaf wilt, lack of a source of seed with hizh viability,
and the slow multiplicaticn and hizh seed cost. For thase reasons,

it was not thouzht necessary to project requirements. This is

O

because of the slow multiplication ratz (one kg of seed planted
10 15 production), the.locistic .constrni n;s brouzit about by a
iz se2ding rate (100 k3/acre). and th2 limited expansion of
production that can reasonable be eippected to be accompliched
der tne projoct during the life o the project. Therefore, it
is not expecbed that demestic market demand will likely be nmet
for a number of

Due to tle scarcity of sizeable quantities of zroundnut seed
that 1s resistant to rosette and bacterial leaf wilt, and the
hizh freight costs of importing larse quantities of seed, the
team iz basin its projections on the assumption that an initial
supply of fifty tons of groundnut seed that is resistant to
rocette can be located and -rport d for multiplication purposes.
Thus. projec-ions in Table & are based on the import of this

initial fifty tons to planted at a seeding rate of 100 kg/acre.
This would result in 500 acres of groundnuts being produced for
seed multiplication purposes the first crop season. Acreage in
secd multiplication is projected to increase at 75 acrea each

ear during the 1life of the project.

The value of seed multiplied for farmers to plant is projected
at Ush 100/kz (line 2 of Table 8), which is GOU groundnut seed
price. This is thouzht to be hizhly subsidized in view of retail

c—prices.tlotovova fovnd to rarge-fron.lsh 200 to LOC/ . . And, ib._ . ..

is thought that farmgzats prices are about Ush 100/, Production
is estimated to be about 100C ks/acre. Net oroduct value for
certified seed produced., processed and ready for sale to the
farmer, iz estimated to be 65% of the gross value.
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Producticn cost is estimated to be approximately Ush 23.6/kg.
It i3 believed that production cost for groundnuts is about the
same as 1t is for soybeans, with the main variabla being the dif-
ference in seed costs. Therefore, if cost of producing soybeans
is Ush 15/1:5 (cost of 1 kg seed to produce 50 kg soybeans is
Ush 1.4/kg, which leaves Ush 13.6/kg of sovbeans for labor), then
“the cost“qfil;kgfdi :fbundﬁut'Sééﬁfbofpréaubé IO;kg_bf groundnuts
is Ush 23.6/ks (Ush 13.6 for labor plus Ush 10 for seed).

Lint Marletins Board (LiB)

As indicated previously in this paper, the manazement, and
ultimately the operation of the o0il mills, are basically under
the control of the LMB. The LMB has been making allocations of
seed to the various mills that are operating. and has been primarily
responsible for transporting seed from the cotton gins teo the mills
for procczeinz. A major constraint that currently exists is the
lack of transportation. At the present time the LMB is down to
only four trucks that are operable. .This has caused cottonseed
to back up in storage in some places, while at the same time
constraining oil production at some of the mills.

Recently LMB has turned over two oil mills to two cooperatives,
and it has bzen indicated by LMB that managers of those and other
mills are now free to obtain oilseed for processing from wherever
they can and/or want, Therefore. the team is assuming that.
in the future, those 0il mill managers that are efficient in their
operation will have the opportunity to obtain seed required at
their mills for processing more on a free market basis. thereby
increasing production at their respective mills.

“ThHe team 18 of the opinion that efficiency 6Ff oilseed pro-
cessing would improve significantly if the operation of more of
the 0il mills were turned over to-individual cooperative and/or

private entrpreneurs.
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SUM.ARY OF IIPLEMENITATION

Sead Multinlication = Sovheans

Soybean seed will be procured by U3AID for seed multiplica-
tion purposes. USAID will also procure the farminz eguioment

and the seed processing eguipment needed in the production of

wertified-scedv—The soybeanswill-bemultinlizd-by the Madhvani

estates under the direction and supervision of their azronomist.
The sead thus multiplied will then be sold to outzrowers by the

Cooperatives.

It is likely that Emco 0il Refineries and other oil mills will
sizn contracts with individual cooperative societies or district
cooperatives for so many tons of soybean for processing into oil
and meal/caka. These cooperatives would, most likely, in turn
sign contracts with individual cooperative members to produce
soybeans. The number of contracts signed would depend on pro-
Jected requirements, projected production. availabilitv of certi-
fied se2d on a timely basis. and interest on the part of the
cooperatives and the individual farmers. The cooperatives would
be responsible for collecting the o0il seeds and delivering them
to the mills for the mills to process.

Seed Multinlication - Groundnuts

Groundnuts will be multiplied at Makerere University's College
of Agriculture Kabanvolo farm on about 200 acres. another 300
acres perhaps by an individual cooperative or on private sector
land. USAID will procure the seed for this purpose. and also the
farming equipment and handling equipment. Certified seced pro-

Ayymnael = lagacyals =13 S N.l'la-:m‘li;jy:am 3 3Ny .':]'1,",". ;""_?‘3’3" ..ad‘.l .
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producers throuszh the coopsrative infrastructure.

Qutzrower Production and Marketingz

The team is of the opinion that a production campaizn for
groundnuts is not required becauce the Ugandan farmers have
traditionally zrowm zroundnuts for many years, and groundnuts are
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2 major food crop. It is believed that if disease resistant seed
good cuality are made readily available to the farmers., and
they are made aware of this availability, thewr will buy the sced .

and produce.

- . As-theofarssrs ool === St e uf.,:p&iﬁm R = sacata os o So ]

tives should buy the surplus from the farmers. Tius the surplus
would be collected and either marketed in areas of deficit pro-

duction, or areas of high demand, and/or 2xported to neizhboring
countries to earn forcign exchange. It is likely. however, that
demand in areas of production will be such that there will be

little movement within the market infrastructure any time soon.

Production Campairn for Sovbeans

The Ministry of Agriculture and Forestr—, and the Ministry

0
=

Cooperatives and Marleting, will launch intencified in-service

ct

raining programs, with USAID assistance. for the purpose of
raining their ctaff at the district level, who in turn train
1d staff, who then will train the farmers in soybean production

(‘1
PJ

fi
methods and the economic advantages of growing sovbeans.

D

USAID will provide technical assistance in the form of a
project advisor, short term consultancies. materials for making
training aids (flip charts, posters. and handouts)., vekicles,
motorcrcles and bicycles for project transportation purposes.

25COMMETDATIONS

Based on field studies ond discussions with professional
r

a;rono:;sts-ﬁcist“Jrf a:rir“‘*wrn1 n?’i"ﬂ“r, FANAZSFE—0L5I0PIPAm———

tives, Ministry of Agriculture and Forsstry stars ;‘aﬁa‘la?“ﬁeople,
there is a lot of interest in 1ncreasing oilseed produ

(9]
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Uzanda. Zconomic projcctions and ﬂ"QlyCis indicate a sig ificant

an expanied and Intensified oilsesed multiplication-and production

program. The [Ministry of %”“"cuTtarb and Forestry, in cooperation
with the Church of Uzanda (2 nationwide relizious orzanization
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that is eazazed in rO‘ab.~1tat'on and development activities).
have bean enodruraging soybean production amon: small 5

the Jinja arza. Those involvod with this prozram indicate that
while presently onlv about = 2.000 acros of sorbcan are being

grown in the program area. there is a lot of intavast amonsg the
farmers, and -if there-wers encu~h good seed available. it would
-e relatively aasy $0-increass acrease to ahout 10.000 acres in

“thov—area nlone.  AlsdE. " some of the ol mill manacers have said

that farmerc in their arca are 2lso ested In producing soy-
bzans, and tihe mill marazers ywould like to have a2 source of

sorbeans for processing

While cotton production is increasing, and cottonseed will
again be a ma or source of vegetable oil. cotton production levels
are not expected to reach past peak levels; therefore. cotton-
seed alone will not meet domestic rejuirements for oil and by-—
procducts in the future. If domestic rejuirenents are to be met,
and potential export markets developed, production of other oilseed
crops will need co be drastically expandad. Therefore. the fol-

lowing recommendations are made:

A. 0il Seged Multinlicatina Scheme

An oilssed multiplication scheme should be established that
is based mainly in the private sector., with private firms already
ensaged in agricultural preduction, and that have the rejuired
technical expertise needed for seed production and processing.

By basing the scheme in the private sectcr. the success of the
scheme would then not be dependant on government budget alloca-~
tions and the bureaucratic process.

AGaad onmleiplizarias schomafox —BOROPE R SRS U LB a=a65a bldaed ~—

on Madhvani Suzar Ltd. land (Kakira) near Jin 1ja. and a groundnut
seed multiplication scheme should be established at a location to
be determined later, perhaps on Makerere College of Agriculture
farm. Suflicisnt acreage is available at Kakira to plant as many
acres as are nceded by farmers in the Jinja-Tororo-Kampala arcas
to supply soybean for the oilseed crushing mills, feed mills and
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the soybean and soya products factory in Kamnala. The Macdhvani
manazement iz willing to plant up to LOOC acres of sovbean ceed
for both o0il processirg and seed multinlication. They have two
farm mana-ers (azronomists) to supervise all operations from
nlanting, weeding. roguinr. cultivatinz, harvestin: and threshing
ol sorvbean to meet the immediate expancion acrea~e erpected from

-tho launching cl-a vegetavle oilseed progsram

Storaze tins and warehouse facilities arz available to re—
pr

c‘f

ceive field-run sced and for storin d alter ocessinz

e
Technical training programs are availabls to instruct techni-—
cians in rozuins the grewins crop., and also for running germination

)

and purit- testz on the clean2d seed. If the seed is unsuitable

for nlantins for some reason, it could be processed in%z oil in
the company oilseed mill.
by Iadhvanl Internation S.4i. should bz made

Seed produced
available to cooperatives for distribution to farmers. All seed

distributed to the farmer should be treated with a non-toxic

¢}

fugicide. This is especi all/ true if Dlantln;s are mzde after

the bezinnin

Sufficient farming equipment and seed processing, handling

g

and storaze 27uipment should be provided at both the soybean
nmultiplication and groundnut rmultiplication sites. Recommended
equinment and its estimated costs is given in Appendixz IV. This
ejuipment should be provided as "credit in kind" to be repaid
over a reascnable period of time agreed to br all parties and
officials of GOU and USAID. Funds S0 generated., in repayment

for eguipment, would be deposited into a special acccount jointly
azreed upon by USAID and GOU

Research and exten:;vq activities started losing momentunm
beginning witlh the carly 70s. and is currently almost non-
existant. There have been no new wvarieties of oilseeds released
since about 1972, aand thers has been no field testing since that
time. Foundation seed of the last varieties released (such as

al

KAB-I) have. for all practvcal purposes. been lost.
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i
and srovndnat ce2d should he identiflioed and Importzd for vesting
and multipllzation purroces., Davis and Foras:t varieties of sov=—
2 produced in the southern part of the U.S., and have
proven s n
mizht be a potential source. Amount of secd rejuired, and ecti-
matad cosh, is giver in - pp endix IV, o

In order to sustain a viable sead multinlication program. it
is essential that research. plant braeding and testirs activities
be reactivated. BMuch ol this work was donz in the past by the
Malerere University Collese of Asgriculture at the colleze farm.

zlv recommenied that assistance be provided to laker
to reactivate these support activitiecs. This acscistance should

)8

cti 5
also include the necessary e~ruipment for lMakerere to multiply
zoundnut seed. Eazuipment needed e

stimated cost is ziven in
Anppendix IV, Cost of seed and egquipment would be amortized
over a period of time from revenue earnad fro: sroundnut seed
multiplication. and funds would be deposited into the special

account.

B. Qutrrower Production Pro~ranm

In conjunction with the oilseed multinlication scheme, an
outzrower production prozram should be initiated tc stimulate
increased production of oilseed crops. especially in areas near
oilseed processirz mills such as at Jinja and Tororo. The
Madhvani's have indicated that, while they are readr to devote
approximately 4000 acres of tleir sugarcane estate to sovybean

roduction in support of their oilsced nill entern”isa. they
i BUT WouXd rather that o

small farmers supply their oilseed rc;uirements. Therefore. the

¥Madhrani'care—Zinterested in increasing production armonz small

formers in the immediate area. and have indicated a willinzness

S I LD s
0 asslist 1n such an eriore.
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In addition, officials of tlhe Ministries of A-riculture and
Forestry. and Cooperatives and Marketinrs have also e:pressed
interest in increasinz oilseed production in support of better
nutrition among the people. and revival of U-anda's pouztry and
arimal industries. Therefore. in the case of an outzrower
prosran, stalf of these Ministries should. play a.very.important -
role ip—iayren~e&ueeu:e»¥0“d~trqt*~ﬂ~—-a.u wd-in -marketingof—inputs-

and production.

The outzrower prosram should be concentrated initially on a
pilot basis in the Jinja and Tororo areas where there is already
considerable interest amonz farmers in those ar2as, and also be-
cause there are several oilseed processing rills, and a feed mill.
that are alresdr operatinz. Locating production near the proces-
sing facilities would help to hold dovm transmort costs. After
the program becomes firmly established in this area. it should

be expanded to other suitable areas.

An active training program to train agriculture extension field
officers. district cooperative officers and farmers on production
technolozy and various aspects of the prozram should be launched
before the first crop season that multiplied seed becomes available.
This training should be timed/scheduled so that extension field
officers and cooperative officers would have to organize and im-
plement farmer training immediately after they. themselves, had
received trairing. The farmer training should be timed/scheduled
so that training would be completed just a few days before
planting season starts. In this way. newly gained knowledge
would be put to immediate use before it is forsotten owver time,

R ) e -

ZoTImated nEEber oI days resuired forTedch type of training
sts

number of people trained and costs arz giver in Appendix IV.

h

C. Price Incentive

As has been pointed out and illustrated in other sections of
this study, The Uzandan farmers arz very responsive to prices that
provide them a satisfactory return for their efforts. Therefore.
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if production of
scured of an adz:ua

e
taereafter. To achieve “his, the Tollowing is recommended:

(1) The Governmant continues to allow oilsan'~ to sell

on a free market. with® nrices fluctuating accordin~ to

- 2
supply and demand, - - - -
(2) Tiat a mariat information Service be or-anilzed and
initiated by she Ministries of Asriculture anl Forestry,
and Cooperatives and Marketing to Zeep tll2 farmers in all
oilseed producing areas informed of demand and curreat

@]

(3) That a coatract be ciznad with out-rowers that are
interestad in participating in oilseed production in
icicnt time bafore each cron season, that zuarantees
the participating farmers a fai and e~uitable return on
nvestment. It is believed that the farmer should receive

a greater cnhare of the cconomic valie of the product than

(L) Thaat o0il mills, especially in the areas of major
0il on be rehabilitated to insure that as

iarmers produca, there is a readv and adesuate market

for their product. Estinated funding for this purpose
is given in Appendix IV. Spare parts n czssarv to re-
habilizate these mills would be provided as "credit in

e
kincd" znd funds to cover such cost would be deposited in the

Conciderablz 27fort will be rezuired to lmaplement an oilseed

k- produetieonprogram. It =3 recommended that
USAID r~rovide 2 project mana=er to provide assistance in
coordinaticn and re-zctlivation of oilseed research. the seed

mueltinlicasion pro~.mm and “he outrrower production prosram.
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in Jinja, Busembatia, Tororo and Mbale
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Mr. C. B. Bagira, Secretary
Lint Marketing Board

~$he~fe}49wing-trip~feport—éevers~visits~to oil seed
processing mills at above listed locations:

June 29, 1982 - 1145. Departed Lirt Marketing Board with
Messrs Martin Mutyaba and Jack P.K. Batema (both of the
Lint Marketing Board). The driver was Suleiman Muwanda
of the USAID Mission. Mr. Mutyaba followed us to Jinja
and left us there.

1415. Arrived at the first mill in Jinja, Iganga Iadustries.
The Manager, Mr. Kayimba, was occupied so we looked around
on our own. We went through the oil section which works in
one shift. The oil seed is mainly processed from cotton seed.

Mechanical conditions of Iganga Industries, the oil seed
section: In the Delinter section were five delinters

(Indian construction) and none of them was running. The

main reason being that the screw-transporter to which the
delinters supplied the seed did not work. The bearings were
worn out and the houses probably stolen. Because of the ex-
pensive cost for local spares, they have to wait for bearings
and houses ordered from abroad.

The fan, delivering the seed from the screw to the Feeding
Platform was out of order. It has never been opened. Probably
the starter for the electrical motor is spoiled or the fan full
of dirt.

On the Feeding Platform a man manually feeds the seed into two
Decorticators (grindecrs). One was not running because the'
starter (Star Delta Switch) of the electrical motor was spoiled.

_There were 10 e%oellels 1n the Expeller Room and 7 of them
wWeEre worrlng,'tﬁl‘ualn—fé”It Egaln, Wwete the starters:  Some
of them probably had been stolen. The expellers are fed by hand.

“There-were—three-boilers with two of them working. The inj
jector was cut of corder on the first boiler and is not avail-
able in Uganda. The water supplying pump was leaking because

o e - . e e ,
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of weak gaskets. One steam valve was badly leaking. I was
told they had gaskets available.

The second boiler was from an old locomotive. The fire bars
last less than three years. The water pump was out of order.
Too o0ld? The water supply was arranged by an injector. The
third boiler was under construction since 1975 and left aside
during Amin's time. It was delivered from Kenya. The bhoilers
had a water cooling tank with two pumps but were not running
just—now;-—There -ig-a -lack of raw material (cotton seed).
?hefe—was—ﬂethéﬂq—geiﬁg—eﬂ—%ﬁ—fhe~workshcp7~—{n—theuﬂefinery
section some steam valves were leakinz. They were not old.
New valves are already in Kampala. FRepairing the valves would
take a long time so they want to replace them. The pipelines
were without "By-Pass" lines around the valves so they have to
stop the steam supply while removing the valves. It was a
Double Refines _.

The filter hills in the oil filtering machine were of the wrong
dimension. 1The filtering lasts up to 6 hours instead of 20
minutes. The elements are not available in Uganda.

The process meters were out of order in the vacuum system and
the pipes partially rusted but it worked somehow.

1615. We met the Manager, Mr. Kayimba, who gave us information
about the mill's capacity (0il section).

1. The mill is currently operating with one shift. 1Its
capacity is 3.2 tons double refined oil in two weeks.

2. Assuming adequate supply of raw material the mill is
capable of operating at 80% of total capacity.

3. Right now the mill's capacity is 40% because of lack
of raw material (cotton seed).

4. The mill can, with adjustment, process oil seed such as
soybean and sunflower.

5. At present the mill Jdoes not have soap making raw
material. It lacks spare parts for the automatic soap making
machinerv. However, spare warts have been ordered.

6. There is no evidence of repair/rehabilitation of
the mill taking place.

7. Spare parts have to be ordered from abroad because
of high local costs,

8. Raw material is needed for soap making (caustic
soda and coconut 0il). There are 4000 drums (800 tons) of
tallow for soap making in storage now. -

We finished our discussions at 1700.



June 30, 1982

0910. We started in the Processing Room of the soap section

of Iganga Industries. The steam pipes to the tanks for tallow,
caustic soda and coconut oil were completely without insula-
tion., The main pipes were old and several fittings were leaking.
The pan for hand made soap was leaking. The main soap pump was
working but to ensure no down periods, it should have available
"spare parts but doesn't. " The pump supplying the reserve tank
"was very old. The bearing ilouse had been welded ohce.” Thin ™
section was sensitive because there were no spare parts. A
breakdown would stop the whole soap making process.

The Automatic Soap Plant has not been running since February
because of lack of raw material and no spare parts. The auto-
matic soap cutter was without spare belts. Some contactors in
the control table for the weather unit (for drying soap) were
broken and one electrical motor in the weather unit was burnt.
It had already been moved from its original place in the unit.

The automatiec plant came from Italy and the spares should be
ordered from there but the mill cannot afford to order them.

There was a lack of chemicals and apparatus in the Laboratory.

The Spare Store had mainly spares for expellers. It was lacking
tools, belts, bearings, spares for the automatic plant and elec-
trical spares (starters and rewinding wires).

Mr. Godrey Mpalaka (Chemist) gave us the information about the
capacity of Iganda Industries, Soap Making Section.

1. The capacity is 2 tons a shift (working in one shift).
2. They could work in 3 shifts if raw material was available.
3. There is a present a lack of raw material.

4. The factory has an automatic soap plant but it is not
running due to lack of raw material. Consequently re-
habilitation is not necessary. Their biggest problem
is lack.of _spares._They have epough workers bug no_ ..

raw material (caustic soda and coconut oil).

We finished our discussion at 1025.

Comments (for both sections)

Machines run until they break. The bearings are not lubricated
regularly. The gaskets in valves and pumps should be checked
more often. There are many leakings in the pipe fittings. The
starters for the electrical motors are very old. Some housing
for the bearings and starters have prohably heen stolen.



1035. We arrived at the O0.K. 0il Mill in Jinja.

This mill is strictly controlled by the government. At
present they don't have raw material. The workers were
sitting down and the doors to each section were locked.
We spent an hour trying to find the policeman who had the
‘keys. Finally he appeared and we started going thrdugh
the mill,

=Irmrthe  Tin pPlamt-there - were machines for_making three
—drfferent—ktnds~or—or%—trns———eﬂe—btggef—dﬂé—one smaller

size of square tins and one size of round tins. The sheets
used now were from Holland but most were from Japan. They
were 0.3 mm thick and delivered in the sizes 580 x 780mm

for top and bottom of the tins and 480 x 790 mm for sides.
The sheet waste was about 5%, Most of the machines were from
Germany and India. There was one machine for cutting the
bottom and the top for the bigger tins and one for pressing
the profile in them. The profile was not deep enough. The
pressing part needs to be replaced. There were two machines
for pressing the edges together. One did not press tight
enough. The spares were lacking.

The Flanging Machine did not adjust the height of the tin
satisfactorily. There was a lack of spares.

The two seaming machines, fitting the bottom and the top to
the sides, were working but the rolls and the center plate were
worn. ’

There were also seven old-fashioned pressing machines (Indian)
with one common electric driving motor but they were not running
because the starter was broken.

The tin plant is working in one shift.
Capacity: 2000 bigger square tins/day
2500 smaller square tins/day
500 round tins/day

The round tins are not common.

—fhe tins were tightened around the edges by soldering to make
sure they “Would not reak..

The battery room for production of hardening ghee (hydrogen)
~haz—not beemworking properly since 1974 because the water
distiller is out of order and because of lack of raw material.

One of the two compressors for the hydrogen tank was not run-
ning because the pistons or the valves were worn out.

The generator for the batteries was working except for the
gas compressor.
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In the cold room the compressors were working but leaking
ammonia so the room was not in operation.

There was one steam pump out of order in the refinery (it
lacked spare pistons and packings). One pump was without
a motor. One soap stock pump has not worked since 1977,

The neutralizer/bleacher/deodorizer system is cleaned every
two months. The filtering machines were working. The neu-
tralizerwas working in“the:ghee refiners although some pipes
were—teaking.—Fheelectricat-motor was switcheéd 6n by hand
because the starter was broken. They lacked palm o0il for ghee
processing. The second bleacher pump was leaking badly and
needs new gaskets. Some pipe flanges were leaking badly.

The pump, from the converter supplying the filtering machine,
did not work because it missed asbestos ropes. New filter
cloths are needed.

In the laboratory they need chemicals and apparatus. In the

electrical workshop they had a steam engine-driven generator
which is not running because of lacking commutator brushes.

In the control board several switches are missing.

They asked for a lot of tools {such as megatesters, speedometers,
screwdrivers, socket sets, spanners, etc.). They were also
missing motor bearings and winding wires.

The soap factory was working manually, the soap stock a by-
product of cotton seed. The soap stock was just neutralized by
caustic soda. The soap stock dryer has too small a fan for
working satisfactorily.

The expeller rooms:

Part One: There was one decorticator (grinder) and 7 expellers,
Four of the expellers missed starters, probably stolen. They
also lacked motors and flatbelts. The decorticator in itself
was o.k. but it missed thes starter. Three expellers could he
run.

Part Two: The electrical motor for the decorticator was lacking.
There were 8 expeliers. Four could be run and four expeller

motors were missing the sfarter coils...

The Boilers: There were four boilers and two of them working.
Mainly they had problems with t*e fire bars. They last for less
than three years. One boiler had leaking steam pipes. Three

of the four water supply pumps were out of order, mainly lacking
pistons and gaskets.



The boilers use a recirculating water system. Two pumps were
connected to the water cooling pool. The system was running.,

The mechanical workshop also wanted a lot of tools such as
tool box, rings, fix spanner, box spanner, screwdrivers, hack-
saw frames, etc.

The welding generator was working. They wanted new wires and
gas for the cylinders.

—Lﬂ—the—spafeﬂstere—%for—the~workshopT’were”pipe'fitting“SetsI

The manager, Mr. Kayimba, gave the following information about
the 0.x. 0;1 Mill:

1. The mill is not currently working.

2. The oil section is now capable of operating for only
25% of total capacity assuming adequate supply of
raw material.

3. The mill lacks raw material (cotton seed) and spare
parts.

4. The mill can process, with adjustments, oil seed such
as soybean and sunflower.

5. It has a manual soap factory which is not running due
to lack of raw material (caustic soda).

6. No repairs or rehabilitation is now taking place.

7. Mainly the mill has electrical and mechanical problems.
Spare parts are lacking.,

8. If the electrical generator is used then efficient
operating is possible. The mill can be working in
three shifts if raw material is supplied on a con-
tinuing basis. The raw material shculd be there after
one week and then the mill can start working.

We finished our discussions at 1700.

COmmETits: - The 011 eXpellers were IUbTricated Tegqulatly Snd

T kept in good shape. The serious problem was that
a lot of starters and electrical spares vere missing
(or were stolen). o
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July 1, 1982

Busembatia Oil Mill & Refinery

0830. Arrived at mill. Met the manager, Mr. Michael Byantalo,
who gave us the following information:

1. The nill is currently operating in one shift and
Awith a-low-capacity..-—~The-0il -production is 400 X 187KG -
—containers per two-weeks.—The-oil ~ig double--refined:
They get 4-5 tins of 18 XG oil from one ton of cotton
seed. That means 8% oil from the seed. The cotton
seed from Northern Uganda gives 10%.

2. With full capacity of three shifts they are able to
crush 30 tons of cotton seed/day. Now they are working
in one shift crushing 10 tons/day.

3. The capacity is low because they have not enough raw
material,

4. The mill can process oil seed such as soybean and sun-
flower.

5. They are planning to extend the refinery for soap making.
They are getting the soap stock as a byproduct from the
cotton seed,

6. No evidence of repair/rehabilitation of the mill is
taking place now.

7. They are missing raw material (cotton seed). Spare
parts are ordered. The soap making equipment is
urnder construction locally. The workshop is not working
at all. The tin plant was destroyed. The general prob-
lem is transport. They have no lorry at all.

Mechanical conditions:

There are two boilers in a larger and smaller size. They are
Fire-Tube type of English construction and both working well
although very old dating from 1952 and 1948. One_steampump__
PP ITea AT e BETH 6T the bo11ers, ~THe puNp Was Working —
but leaking due to lack of steam ropes. The larger boiler was
missing tubes. The leaking pipes ~ad been welded (closed).
The. main..steam walve_was leaking as-was—a—steam pipe fitting.
The pipe insulation was thin. The second steampump for the
water supply was used for spare parts. Lack of steamropes and

pipes.



The smaller boiler had no insulating around the steam pipes.

A very old steam engine was driving 9 of the 12 expellers,

The engine, an English one,dated from 1542 but was working

well. The maintenance was good although it needs new piston
rings and steamropes. The prcblem is they can't get new rings
fcr such an old machine. A huge flatbelt was used in the trans-
mission over to the expellers. It is difficrlt to get that

type of belt. One very old pump supplied the water for the
whole~of the - ‘recirculating svstem. "It was leaking and lacked
gasketst—~There had been—three pumps- in-therecircutating-system -
but now only one because of lack of motors. Three pools cooled
the water.

There was one decorticator and three rotary screens in the
decorticating section. Two screens were not running. The motors
neesled rewinding. The decorticator was running but seed is es-

caping because the grinding plates were worn out. New ones were
obtained locally. The bearing houses needed replacing (40 years
old).

The steam engine driven expellers in the expeller room were working
well; however there is a problem with the large driving flatbelt.
How to get a spare belt? The separate flatbelts for each expeller
would cost 900 shillings a foot in Kampala.

Some steampipes to the expellers were leaking (in the fittings).
It's hard to get bearing spares to the old expellers (40 years old).

Some pressure meters were not working. The three electrical motor
driven expellers were without motors. They needed rewinding as
did the two motors for he cake cutters.

The third electrical motor driven expeller needed a new kettler
( a container in which to boil liquids) and a driving shaft.

A large petrol engine was used for driving the refinery (this

was kept clean). The piston rings should be replaced. A small
petrol engine starts the big one. The small one was very old and
needed to be replaced but there was one for spares. The refinery
was running well. They get a lot of soap stock and plan to add
soapmaking equipment. There were two filtering machines. Some

<clothes needed replaging., .

The vacuum system is cleaned every three years and is working
properly. One steam driven pump lacked steamropes and the steam
pipes had no insulation. - o : ' : : :

The laboratory had neither chemicals nor apparatus.

The tinning section had only three manually working seaming machines
and two were broken.

Y



The spare store was 1in fairly good chape. They had bearing
houses, bearings, expeller parts but no flatbelts,

The workshop was down.

A common steam engine for driving all the machines was put aside
in 1976 and an electrical motor put in. It is now missing the
electrical motor. The workshop needs 5 electrical motors and
-full-rehabilitation. ..They-have no-.tools and no gas in the cylin-
ders 014 steel machine parts could he_sold _for remelting in the._
steel industry. Winding wires for the electrical motors are
needed.

We finished at 1040.

Comment: The best maintenance and cleanest industry so far.

Tororo 0Oil Mill

1220. Arrived and first met the Assis:ant Manager, Mr. Calistus
Leonara Onyango who jave us the following information:

The 0il Section:

1. The mill is currently working with reduced capacity.
They are crushing 5 tons of cotton seed/shift. Working
on one shift.

2. With three shift work it is capable of operating up to
75% of total capacity assuming adequate supply of raw
material. The lack of raw material causes the reduced

capacity.

3. The mill can process oil seed such as soya beans and
sunflower.

4, The mill has manually working soap making equipment but
it is not working because of lack of raw material and
spare parts.

5. ©No repair/rehabilitation is taking place.

The Soap Factory: {Manual) - Mechanical Conditious:

This is the largest in the country. The entire raw material store
place was empty (space for 6000 tons). The water supply is from
groundwater and pumped to a store tank. The tank was leaking.

There were three production rooms. The two soapboiling pans

missed motors as did the mixing pan for coconut oil. Two starters
were missing.

)
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The pump supplied both the soapfactor and the o0il mill from
the caustic soda tank. The soapfactor produces sodium silicate
and supplies it to other mills.

12,50, Met the Man.ger, Mr. John Mutasa. He gave us the
following informatisn about the capacity in the Soap Section:

1. While the factory is running it breaks down about
once a week due to lack of raw material. The soap
~stock.is-from cotton.sead. .The-capacity is 800 bars/--
week on.one shift. .

2. If raw material is continuously supplied they can do
500,000 cartons per year. 1 carton = 8 bars.

3. The capacity is reduced because of lack of raw material.

4. At present there i¢ no repair/rehabilitation.

5. Electrical spares are especially needed. Motors (re-
winded) and starters are needed. Winding wires are
needed for the electrical motors. If raw material is
supplied the factory could be continuously operating.

1430. Started goinyg through the o0il section.

The Delinter Section

The six delinters stopped in 1972. The motors need rewinding and
several starters were lacking. Motors were missing from the two
screw transporters. The fan supplying the seed to the decorticator
was missing. The decorticator was running but the grinding plates
were worn out. Local plates last only a short time. Longer lasting
plates could be obtained from abrocad (Britain).

Expeller Room

There were five expellers, two from India and three from Britain.
They were 40 years old. It is difficult to get spares. Two ex-

pellers were running. Two expeller motors needed rewinding. One
expeller had trouble with the feeding. The starters for expeller

2, 3 and 4 were without spares.

011 through the fllter to the reflnery was broken. “This reflnery
is a semiretinery. The refining filters were working but lacking
-clothes. ..Steam.walves and fittings were leaking and gaskets needed

replacing.

ol
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The Boiler

There was one boiler (from 1950) and it was working. The
steampipes were insulated quite well. The boiler was a watertube
type and the water supplied by an injector. There was an old
pump used before and it lacked spares.

Workshon

 The lathe was without a motor. The welding generator was without
brushes.  The drill machine worked. They had some secondhand -~

spares in the workshop. All the spares in the store were second-

hand.

The Laboratory

They used the laboratory in Iganga Industries,

The Main Store

They had some new expeller spare parts, some bearings and one
flatbelt,.

We finished at 1535.

Comment: The soap factory is one of the largest in the country
but it is lacking raw material. The large store for raw material
was empty (space for 6000 tons). The mill needed a lot cf elec-
trical spares, especially winding wires for rewinding the electri-
cal motors.

July 2,1982

New Alliance and New Budaka in Mbale

0910. Arrived at New Budaka (late because of flat tire). We
met the manager, Mr. Balaza, and the manager of New Alliance,
Mr. Wamimbi. The factories are located close together so the
managers shared the same office building.

Mr. Balaza gave us the following information on New Budaka:

1. The oil section is not working at all. They are
lacking raw material and electrical motors.

2. The mill can process oil seed such as soybean and sun-
flower.

3. The soap factory is manual.
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4. One repairing is going on. The caustic soda tank in
the soap factory was placed under ground. It must
have been leaking although it is wvulcanized inside.
The soda has been corroding this area so the wall is
cracking. They are now digging up the tank. It would
be better to place the tank above the ground and es-
pecially pay attention at the vulcanizing of the tank
inside. (My comment),

577 They need raw material and winding wires (for the
electrical motors). Also they are lacking filter
cloths and tools for the workshop.

Soap Factory

1. The capacity is now low with one shift working.
They produce 960 bars/month, only 2% of the total
capacity.

2. They can operate up o 90% of the total capacity
assuming adequate supply of raw material. (Then
would work two shifts).

3. The capacity is low because of the lack of raw material
and electrical spares (winding wires for the electrical
motors).

Methanical Conditions of Budaka 0il section:

There were plenty of store rooms for the cotton seed. They did
have two decorticators. One of them has been moved to Tororo.

Expeller Room No. 1l:

There were 6 expellers but all the electrical motors were missing.
The motors needed rewinding. The coils were removed from the
starters.

Expeller Room No. 2:

There were 3 expellers. The expellers were o.k. but all the
starters for the electrical motors and one motor were missing.

The Refinery: (Double refined oil
The refinery stopped in 1977,

The neutralizer was missing the motor. The steam pipes were in
good shape. Some filter cloths were lacking. The crude oil
pump was broken. The deodorizer had earlier been using a
separate boiler but later on had been connected to the main
boilers. One electrical motor driving two oil pumps was missing
the flatbelt.

\t({" |
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The Boilers

There were three boilers and one was working, The first

boiler, not working, was placed outside. The rainwater had
flushed off most of the insulation on the boiler so it used
much husk for heating up. It missed one water level glass.

The second boiler (also not working) was placed inside. The
roof.was-leaking-and it missed a part of the insulation. The
.ﬁirst—and~second~boiiers'had_a*r:circulating water system.
There was one water cooling pool and a tank placed high above
the ground feeding the boilers. The electrical motor *or the
pump, supplying cooled water to the tank, missed driving belts.

Only the third boiler was working and it was connected to the
soap factory. The boiler missed one level glass and some steam
ropes. The fire bars were o.k. The steam pipes were missing
insulation. The boiler was supplied with water from the town.
The water was led to a separate cooling tank and injected into
the boiler.

The Packiing Room

There were three manually working packing machines. The shaft
was not moving in the first machine. A flatbelt was missing in
the second. The third packing machine was working.

The Processing Roor

The caustic soda pump missed gaskets and the caustic soda tank

was being repaired (the pump and the tank were located outside).
The two soap boiling pans were running well. The mixing pan needed
new bearings.

New Alliance Mill

Mr. Wamimbi gave the following information on the mill:
The mill has only an oil se<tion.
1. The mill is currently operating at a low capacity,

33% of total capacity. With one shiff it is_crushing
T26=150 tons cotton sead/month,

2. The mill is capable of operating up to 70% of total
capacity assuming adequate supply of raw material.

3. The mill can process o0il seed such as soybean and sun-
flower.

4. It does not have soap making equipment (New Budaka
makes the soap). - -
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5. There is no evidence of repair/rehabilitation
taking place now or at any time before our visit,

6. Mainly they are lacking filter cloths, winding wires
for the electrical motors and tools for the workshop.

Mechanical Conditions

The ‘mill had neither delinters nor devorticators. There was one
‘dust” s¢reen and it ran very well. The cyclone was leaking through
the maintenance door.

The Expeller Room

There were two expellers for the flour and three expellers for
the cake. One cake expeller motor needed rewinding. One steam-
Pipe in a cake expeller was leaking a bit. Mainly the expellers
were in good shape.

The workshop had some secondhand spares but it lacked tools
and winding wires.

The Refinery (Semi-refined oil)

The refinery was not working. The crude oil pump motor needed
rewinding. Filter cloths were lacking and the bleacher vacuum
system was not working.

The Boilers

The boilers were two and one was working. The working boiler
had a leaking release valve. The steam pipes lacked some in-
sulation. The boiler not working missed the release valve and
one of the level glasses. The boilers had a separate water
cooling tank. The water was supplied from the town. From the
tank the water was pumped and injected into the boilers.

The Spare Store (For New Alliance and New Budaka)

There were some expeller spares. They missed bearings, houses,
winding wires and flatbelts.

We finished at 1230.

Comment: It must be frustrating to work with so many limits.
Although they worked hard to keep the process running. We
had not enough time to reach Sorot. so we left out the visit
to Soroti.
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APPENDIX IV. PROJECTED BUDGET REQUIREM@NTS - Page 1

Seed Cleaning, Drying, Handling and
Storage EZquipment - Soybeans $ 150,000

Production and Harvestinz Ejuipment - Sovbeans

1. 100 ~ 110 hp Row Crop Tractors
. $49,000 C/F Jinja x 5 = $ 245,000

_2Am“5—bottom,.heavy,dutyumounted,-2-way -
Mold-board Plows

$12,650 Cc/F Jdinja x 5 = 63,200
3. Non-folding 11'6" to 13'10" Disk Harrow

$10,000 c/F Jdingja x,h = 40,000
L. 9 Trailing Peg-tooth Harrow, 6' to 42°

£3,988 C/F Jinja x'2 = 7,936

5. 6-row Mounted Planter

$21,620 C/F Jinja x 3 65,000

6. 6-rqw Mounted Cultivator

$5,500 C/F Jinja x 5 27,500

7. Combine, 13' to 17.5' Cutter Head
$110,000 C/F Komka x 2 220,000

8. Grain Wagons, 6-ton capacity
$10,000 C/F Jinja x 2 20,000 688,636

9. Spare parts to Rehabilitate
Container Plant 50,000

O0il Mill Rehabilitation
Spare parts for 18 Mills 500,000

Transport Requirements

1. Station Wagon for Project Manager/
Pro ject Coordinator

R A i o i T £ 2 e =IF; 000"

2. Pick-ups for Senior Agr. Officers/
Sr Goop Officers at Dist. level
in Proj. Areas (Jinja=Tororo)
$12,500 C/F Kampala x 4 = 50,000



APPENDTX IV. EQUIPMENT REQUIRIMENTS - Pg. 2

3. Motorcycle for Asst., Azr. Officers &
Asst. Coop Officers in Proj (Jinja-
Tororo) at Dist. level
$1300 C/F Kampala x 8 = $ 10,400

L. Bicycles for Extension Field Officers
' in Proj Areas (Jinja-Tororo) ~
$75 C/F Kampala x 150 = 11.250

Technical Assistance

1. -Project Manager/Coordinators: :
228,800

Salary = 357,500/yr x 4 =
Housing = $1500/mo x 48 = 72,000
Household Furnishings = 10,000
Surface Shipment of HHE = 10,000
Air Freight Shipment of Personal '

Effects = 450 1bs x $5 = 2,250
Intl. Travel = 4 round trips x '

2 persons x $2500 = 20,000
Travel and Per Diem in Country =

250 Days x $42 = 10,500
Education Allowance = 2 children x

$16,000/yr x 4 = 128,000

Vehicle operating exp = 1000 mi/mo @
25 mi/gal = 250 gal/mo x $2/gal
(Window II rates% = $500/mo x

L8 mo = 25,000

2. Consultancies:

365 man days x $250 = 91,250
Per Diem = 365 man days x $42 = 15,330
Intl. Travel = 32500/{rip x 6 = 15,000

Certified Seed
1. Soybeans

L% tons (178 bu) @ $12/bu + Inland
freight in U.S., = $450 + Sea freight =
$450 4 Inland greight in Africa = '
$900 = 3,936

2oa Graundnnts

50 tons @ $1000/ton = $50.000 + ‘
Freight @ $400/ton = 320,000 = 70.000

Production and Harvestine Eouipment = Groundnuts

1, 10C - 110 hp Row Crop Tractors '
$49,00 C/F Jinja x 6 = 294,000

2. 5-bottom, heavy duty mounted. 2-way
Mold-board Plows - -
$12,650 C/F Jinja x 6 = 75.900

$ 83,650

505,600

121,580

73,940

AN



APPENDIX IV. X:

3.

Seed Cleaning, Drying, Handling and

Souinment Renuirements at Maliererz Collere

UTPMENT RED

- Pz 3

Non-folding 11'6" to 13'1D" Disk Harrow

$10,000 C/F Jinja x 6 =

9 Trailing Peg—tgoth Harrow,
C/F Jinja x 3

$3,96

6-row Mounted Planter

$21,620 C/F Jinja x 4

6-row Mountad Cultivator

$5,500 €/F Jinja x 6

Groundnut Thresher

$110,000 C/F Jinja x 2

Grain Vagons, 6-ton capacity
$10,000 C/F Jinja x 4

Storage Zzuipment = Groundnuts

6' to 42!

$ 60,000
11.90@
86,430
33,000

220,000

40,000

1.

8.

o: A~riculture rarm

70 - 30 hp Row Crop Tractors

$35,640 C/F Kampala x 2

L-bottom, mounted Mold-board

Plows, 2-way

$10,120 C/F Kampala x 2
Non-folding 104" to 13'8" Disk

9 Trailing Peg~tooth Harrow 6' to
%3.9 8 C/F Kampala x 2

L~row Mounted Planter
$14,420 C/F Kampala

b=row Mounted Cultivator
$3,670 C/F Kampala

Growidriut Thresher ~
$10,000 C/F Kampala

Seed Lot Ejuipment =

x 2

71,280

20,240

Harrow
$9,000 C/F Kampala x 2 =

18,000
7.9%
28;840
7;340

110,000

- _250.000

Diesel Requirements - Makerere - 200 Acres - 70-80

$821,284

150,000

513.636

hp tractors

1.

Land Preparation (Breaking)

30 days x 10 gal/day x Ush 240/gal x

2 tractors = Ush 144,000 =

640
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2. Disking and Harrowingz
15 davs x 10 gal/dav x Ush 24,0/zal ::
2 tractors = Ush 72,C00 =

3. Planting
20 days x 10
2 tractors =

v x Ush 240/gal x

L. Cultivating

“1st cultivating, “30 days ¥ 10 gal/dav

Ush 2:0/a) x 2 tractors = Ush 1Lk, 00

10 zal/day

2nd cultivating, 20 days
Ush 96,000

Ush 2/,0/zal x 2 tractors

=

3rd cultivating. 20 dars x 10 gal/day
Ush 240/zal x 2 tractors = Ush 96,000

5. Harvesting ,
20 days x 10 gal/day x Ush 240/cal x
2 tractors = Ush 96,000 =

6. Miscellaneous Reauirements
500 gal x Ush 240 = Ush 120,000 =

Extension Inservice and Farmer Trainingz

1. 150 Extension Field Officers x 1k days
Ush 2000/day x 2 crop seasons =
Ush 8,400,000 =

Travel for 150 Extension Field Officers
@ Ush 1000 each x 2 crop seasons =
Ush 300,000 =

2. Farmer Training for 60.000 Farmers x
3 days each x Ush 500/dav x L crop
seasons = Ush 120,000,000 =

Travel for 60,000 Farmers x 300 =
Ush 18,000,000 =

3. 150 Coogerative Officers x 5 days x
Ush 2000/day x 2 crop seasons =
Ush 3,000.000 = o .

Travel for 150 Coop Officers
@ Ush 1000 each x 2 crop seasons =

$ 320

427

610

L27

B

vy
™

427

L27

X

37,340
1,400

532,000

£0.000

--13.340

1,400

3 812
517,478

\\-..
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L. Training Materials

320 Flip Charts,

7 reams 27" x 34" x 3,0 == 3 280
Handouts '
150 reams 83" x 133" x 15 = ___ 2.250 3 668,000
';"H'gTOtal? R RN -‘-7.. . .'.' EEREEEEE 53.220. 118
Contingency and Inflation @ 25/%........ 1.082.554
GRAID TOTAL..vveovronena teesetasennanaes 85,412,772
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