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CHAPTER 1
SUMMARY

This annex examines the economic and agricultural background in Somalia, and
discusses the marketing mechanisms and financial and economic crop prices.
Economic models for the project are constructed and analysed, and the
recormmended model is discussed in detail.

Somalia is one of the world's lesser developed countries, and has a population
of nearly 4 million. The majority of the country's economic activity is
concerned with agriculture and stock-raising, but prospects for increasing
either are limited, particularly for dryland farming and traditional stock-
raising. Irrigated agrlculture along the Shabelle and Juba rivers can be
developed, and increased production would reduce or elirmninate food imports.

The national balance of payments situation is serious, with exports being valued
at just over 30% of imports, although considerable amounts of aid have been
received.

The purchasing, distribution and marketing of foodstuffs is controlled by
various Government agencies, particularly the Agricultural Development
Corporation, and prices are fixed by Government decree.

The urgency to produce more food efficiantly ln Somalla is great, in terms of
self-gufficlency, foreign exchange [oss, and a low per capita GNP. [t was
decided to propose en irrigated agricultural development scheme for Mogambo
using a state farm approach for reasons detalled in other Annexes, not the least
of which were the potentlal speed of development of a state farm, and the lack
of experience in Somalia with large scale ssttlement and cooperatjve schemes. -

Two major factors affecting the design of the project were the two basic soil
types and the prospect of perennial water avajlabijlity from the proposed
Bardheere dam. The project Irrigable area comprises approximately 50% basin
clays which can be surface irrigated, and 50% levee and other soils for which
overhead irrigation is proposed. Proposals have been submitted for construction
of & dam et Bardheere, which would guarantee perennia] regulated water supplies,
but the dam is unlikely to be finished before year 7 of the Mogambo project
implementation. :

The Initial design of the project considered these factors in conjunction with
the crop budgets derived for the suitable crops identified in Annex 3. The first
plan comprised some 3 300 ha of surface irrigated paddy rice on the basin soils
in the gu season, followed by 2 300 ha of maize in the der. Dn the levee soils,
1 100 ha of cotton, 1 000 ha of upland rice followed by maize, and 1 000 ha of
der season maize were proposed. This cropping pattern would be virtually
unaffected by the implementation of Bardheere dam, except that there would be
more 'flexibillty in planting dates and longer maturing varieties could be
introduced. ’

Both the economic and financlal rates of return were found to be very low, at
just over 3%, and sensitivity tests showed that the internal rate of return
(IRR) was little affected even by 20% changes in costs or revenues. The returns
were too low for the project to be recornmended, so five alternative cases were

1-1



examined. These variously included developing the basin soils only, delaying the
project until Bardheere dam is operational, and substituting the higher vaiued
crop of bananas after Barddheere dem is constructed.

Restricting the project to the basin soils caused little improvement since
higher per hectare returns were offset by the loss of economies of scale. The
most profitable case involved delaying the whole project until Bardheere dam is
operationel, then including 1 200 ha of bananas on the levee soils instead of
single-cropped maize. However, this case was not favoured because jt would have
meant waiting en estimated eight years before the project would start, whereas
there is an urgent need in the national context to implement as fast as
possible.

Of the six options examined, the one which is recommended involves developing
the project as in the original model over the whole area from the start but
introducing 1 200 ha of bananas on the levee solls when Bardheere water becomes
avajlable. The eccnomic rate of return of this option js just under 6%, and the .
financial rate of return is just over 4%. An assumed two year delay in the
construction of Bardheere dam only causes a reduction of 0.5% in the rate of
return.

An important feature of the proposed project is that foreign exchange earnings
considerably exceed foreign exchenge costs, even when discounted to the present
day. Since the Somali shilling is regarded by most funding agencies, including
the IBRD, as being overvalued by some 50%, shadow pricing foreign exchange at
the true open markat exchange rate gives an Internal rate of return for the
recommended option of just over 9%.

The original propasals for the project, put forward in the TAMS/FINTECS study,
showed much higher rates of return. The reasons for this are discussed In detail
in Chapter 9 of this annex, but the main reagon is that the capltal costs of the
englneering works es estimated by TAMS/FINTECS are approximately 55% of the
estimates given in this report. It is considered that the TAMS/FINTECS study
did not consider the englneering works in sufficlent detail to enable an
accurate cost estimate to be developed.



CHAPTER 2
ECONOMIC AND AGRICULTURAL BACKGROUND

2.1 Economic Background
- 2.1.1 General

Somalia is one of the world's lesser developed countriss. The IBRD eatimated the
per capita gross domestic production at $§ 110 in 1977. The United Nations
Economic Commission for Africa have estimated the annual growth of per capita
GDP at 1.5% during the period 1970 to 1976. This rate implies an actual annual
growth of 4.1%, given a population growth rate during thet period of 2.6% per
year. The country was severely affected by drought in 1974/75; recent
dernographic studies suggest the annual growth rate may have risen to 2.9% since
the drought.

A national population and livestock census was undertaken in 1975. Because of
administrative difficulties, the results had not been completed for all
districts at the time of writing (May 1979). Table 2.1 shows provisional summary
figures supplied by the State Planning Commlssion (SPC) as background date for
the draft Revised Three Year Development: Plan). It should be remembered that
these data were collected under very difficult conditions at the height of the
drought and, in additlon, subsequent mortallty and associated cnmpensatory
regrowth may have altered the situation.

Of the human population estlmated at 3.5 million, some 60% are nomadic and the
remainder are nearly equally divided between settled agrlculture and non-
agricultura5 occupatlons. The total area of Somalla is approximateiy
637 000 km* giving an overall population density of less than & persons/km
Only in the extreme north-west, in Mogadishu, and along the dgveloped Shabelle
valley does the populatlon density exceed 10 persons/km“. However, the
concentration of development effort along the Juba river should increase the
density In this region slgnificantly.

The poor resource base away from the rlver valleys, difficulties in
communicatlons and the nomadic habits of the majority of the population have all
hampered national efforts to Improve rural infrastructures and social services.
The life expectancy of 41 years Is one of the lowest in the world. Between 15
and 20% of all chjldren born In Somella die before the age of one, and another
15% before the age of five. A recent pilot household survey indicated that 70%
of urban famllies had a food intake below the level required to establish a
minlmum dlet of 2 200 calories per adult person.

2.1.2 Central Government F inance

Table 2.2 shows details of the financial activities of the Central Government
from 1947 to 1977 and the budget for 1978.

From 1974 to 1976 a small surplus had bheen achieved on the ordinary budget, that
is the difference between tax and other Internal revenue, and general! domestic
Government expenditure. However, expenditures classified as 'Development' end
‘Extra-budgetary’ have exceeded 'Ordinary' expenditures in all years. Funding
for these categorles has been provided mainly by external grants and loans and,
to a lesser extent, by domestic finance. External assistance was particularly
heavy during the drought peried in 1975.



TABLE 2.1

Provisional Results of 1975 Census (see Figure 2.1)

Human Population Levels and Densities by Region

Region Population
Nomadic Settled Non-
farming  agri-
cultural

1. Wesat Galbeed 271 118 51

2, Togdheer 198 42 18

3. Sanmag 113 22 10

4. Bari 116 27 11

5. Nugal 66 15 6

6. Mudug 170 32 15

7. Galgadud 119 44 19

8. Hiran 116 22 9

9. Middle Shabelle 166 68 29

10. Lower Shabelle 193 143 62

11, Benadirld - - 380

12. Gedo 181 22 9

13. Middle Juba 141 52 23

14. Lower Juba 155 48 20

15. Bakool 79 15 [

l6. Bay 100 141 &l

TOTAL 2 1684 811 727
Groups of Regions(2)

1.2 North-west 469 150 69

3-5 North-east 295 64 27

.6=7 Central 289 76 32

'8-11 Shebelle river 475 233 480

12.14 Juba river a77 122 52

15-16 Inter-riverine 179 156 67

Notes: (1) Comprises Mogadishu and district

('000)

Total

113

Land

area

(000
kmnZ2)

22

637

174

82
116
66

(2) Groups used here have no administrative significance.

Source: State Planning Commission

Density
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TABLE 2.2

Central Government Finance (million SaSh)

Classiflcation 1974 1975 1974 1977 1978
actual actual actual preliminary budget
actua]
Tax Revenue
On net income & profits 38 45 54 62 55
On goods & services 121 148 165 164 375
On international trade, etc. 261 246 254 289 630
Others 42 52 56 63 105
Total Tax Revenue 462 491 529 578 1 165
Non-Tax Revenue
Property Income 67 106 102 138 256
Other 27 27 36 47 34
Total Non-Tax Revenue X 133 138 185 290
Total ordinary revenue 556 624 667 763 .1 455
Expenditure
General publlc services 190 193 206 284 497
Defence . 135 145 165 200 500
Sacial services 93 127 140 197 235
Eeanomic servlces & others 90 102 117 124 130
Total ardinary expenditure 508 567 649 765 1363
Ordinary surplus 47 57 18 (2) 92
Development expendlture 351 355 624 %5 1163
Extra-budgetary expendlture 310 578 307 95 -
Overell Deficit 614 876 913 1 042 101
Flnanced by
External grants 304 &1 250 657 400
External loans, net 255 - 269 424 205 400
Domestic finance, net 55 (25) 239 181 271

Source: Minlstry of Finence and [BRD



Import duties have been increased during recent years but physical levels of
imports are expected to stabilise after a period of rapid growth., The full
effectiveness of import taxation is restricted because exemptions are usually
granted on development goods at the request of external financing agencies, In
addition, goods entering under the Franco Valuta system (see Section 2.1.3) are
frequently undervalued when declared for customs purposes.

The autonomous agencies (public enterprises) contribute approximately 17% of all
Government revenues. Currently B0% of the agencies' profits net of depreciation
allowances are taken by the turnover tax (50%) and profit share (30%). In
addition, the Government receives 50% of depreciation provisions. The
profitability of state enterprises has not kept pace with the increase in
Government levies, with the result that some agencies have been forced to borrow
to pay their taxes.

Expenditure Is divided between wages and salaries (45%) goods and services (41%)
and transfer payments (14%). Continuous inflation pressures exist in all these
areas.

Both revenue and expenditure were budgeted to increase sharply in 1978. In view
of the limited opportunities for Increasing revenue, no significant ordinary
revenue surplus should be expected. Thus, rellance will continue to be placed on
external sources for grants and loens to finence development expenditure.

2.1.3 Balance of Payments

Table 2.3 shows the balance of payments situation from 1973 to 1977. The overall
total is positive in four out of the five years, but seversl important factors
lle behind these results.

Merchandise exports fell to 35% of imports in 1977Q1), The most Important. export
commodities, accounting for 91% of the totel in 1977, are llvestock, liveatock
products end banenas (see Table 2.4). Live animal exports have been restricted
both by the after effects of the drought and by depression in the world beef
markets. The Sopral meat factory closed completely and the Kismayo plent wes
severely affected by the withdrawal of Soviet aasistance.

Exports of hldes and skins were thus reduced. Banana exports dropped
considerably over the period both in quantity as well as financial terms due to
increasingly poor productivity and the temporary loss of 2 500 ha in the 1974/75
drought and 1977 flood. A dispute with the main purchaser of bananas in Saudl
Arabla also reduced exports in 1977,

Future prospects for exports should be brighter. The llve beef market in Saudi
Arabia is buoyant and expending, and herds have now been reconstituted. A new
contract for bananas is under negotiastion with Kuwalt, and the Banana Board has
improved its programme of technicel asslstance to farmeras.

Import levels have been kept reaaonably stable in real terms ln line with the
slow growth in the economy (see Table 2.5). Sugar imports rose to nearly
S0 000 tons in 1977 after consumption rose from 50 000 tons per year in 1970 to
78 000 tons in 1977, but this drein on foreign exchange should be relieved when
the Juba Sugar project begins to produce suger. Food imports constitute only 16%
of the total; manufactured goods and machinery make up the highest proportion of
imports, reflecting the slow development of the industrial sector in Somalia. Of
food imports, cereals and cereal products account for three-quarters of the
total. Substantial grants of food sid have been made in the past.

2=4



TABLE 2.3
Somalia - Balance of Paymentsa, 1973-1977 {million SoSh)
1973 1974 1975 1976 1977

Exports (FOB) 358 403 558 510 449
Imports (CIF) (704) (967) (1021) (1108) (1 296)
Trade balance (346) (564) (463) (598) (847)
Transport and insurance (7) (12) (18) (20) (7)
Travel (9 (14) (32) (40) (15)
Inveatment income 9 12 2 8 13
Government (not included
elsewhere) (50) (54) (11) (52) 3
Other services (20) (18) (121) (95) (32)
Services balance (77) (86) (180) (95) (38)
Net unrequited transfers i
Private 18 23 12 7 14
QOfficial 163 303 631 250 666
Transfers balance 181 326 643 257 680
Net capital account
Private 28 39 59 22 97
Central Bank 170 225 269 424 355
Commercial banks 50 (61) (134) 93 (110)
Capital balance 248 203 194 539 342
E€rrors and omissions - (5) (6) - 41
TOTAL 6 {127) 188 103 178

Source: Central Bank of Somalia

TABLE 2.4
Exporta from Somalia, 1970 and 1974 to 1977

Item 1970 1974 1975 1976 1977
Livestock 119.3 222.4 382.0 301.9 299.5
Bananas 62.9 79.8 64.3 88.2 53.0
Meat and meat products 6.4 - 35,7 44.1 37.1 32.1
Fish and fish products 1.4 15.2 11.6 23.3 21.2
Hides and skins 15.0 14.1 26.2 44,4 23.6
Myrrh 7.2 10.8 8.0 11.3 11.9
Qthers 12.1 12,6 21.4 4.1 7.7
TOTAL 224.3 390.6 557.6 510.3 449.0

Source: State Planning Commission - Foreign Trade Returns
Central Bank of Somalia
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TABLE 2.5
Imports to Somalia, 1970 and 1974-1977 {million SoSh)

Item 1970 197 1975 1976 1977
Cereals and cereal products 55.0 71.5 161.0 134.1 191.4
Coffee, tea, cocoa, spices, etc. 8.2 13,9 12.2 22,4 20,7
Dairy products, eggs 1.7 1.5 7.4 12.5 12,9
Fruit and vegetables 15.5 13.2 . 18.8 5.0 6.3
Sugar and sugar preparations 0.9 &l.5 4.4 1.4 1.6
Cther food 2.0 1.3 1.6 2.9 5.1
Beverages and tobaceco 8.8 7.3 18.4 22.9 19.9
Inedible crude materials 19.0 44.0 38.7 54.4 64.1
Mineral fuels 20.3 &0.3 60.0 67.0 62.5
Animal and vegetable oilg and fats 16,3 12.8 29.6 5.4 51.4
Chemicals and rubber products a.7 67.5 66.2 80.0 95.4
Manufactured goods 76.1 303.4 204.8 200.9 306.1
Agricultural machinery 2.2 25,3 10.3 22.9 52.0
Qther machinery 51.0 168.5 298.4 253.1 458.2
Other 23,5 46,4  41.9 59.2 74.2
TOTAL 322,2 898,4 973.7 979.9 1432.8

Notes: (1) Provisional figures. Central Bank estimates place the total
expenditure in 1977 at SoSh 1 296 million.

Source: State Planning Commission - Foreign Trade Returns

The net inflow of official transfers totalled So5h 2 087 million in the period
1973 to 1977 of which some &5% came from the Arab countrles. Part of the
transfers represented concessionary assistance, but a large proportion were in
the farm of emergency assistance particularly for tha 1975 drought. Such high
levels may not be available in the future. The country requires to build up its
absorptive capacity for project essistence to capture funds while they are
available - only SaSh 1 341 million out of the So5h 2 087 milllon available were
disbursed.

Finally, the official balance of payments statistica do not include importa
contracted under 'franco valuta'. Thls is a system used frequently by the large
number of Somali people working abroad. Estimates of the number of Somalis
working in the Gulf States range from 50 000 to 120 000 and a figure of 100 000
is uwsually taken for planning purposes., The official value pleced on private
unrequited transfers of SoSh 14 million in 1977, suggests that, on average, each
worker remits US $ 220 per year. Net earnlngs in the Guif should be considerably
higher than this, and the IBRD estimates that some 505h 315 million worth of
goods are imported each year under the franco valuta system by expatriate
Somalia workers.

A franco valuta transaction works as follows. A group of Somalis purchase, say,
s cargo of sugar in Jeddah, psid for in Seudi Riyals. An entrepreneur then
arranges shipment into Somelia end pays nominated Somall egents or the
expatriates' families with Somali shillings. Goods are fraquently undervalued
when declared for customs' purposes., This practice has contributed to the
establishment of an unofficial value for the Somali shilling, which is presently
guoted at 9.5 per US dollar on the black market in the Gulf.



The Government is now attempting to control these imports by issuing licences to
traders wishing to make purchases abroad with foreign exchange.

2.1.4 Government Planning Strategy

The Government has prepared and implemented a series of National Development
Plans. The most recent of these, the Five Year Developmant Plan (FYDP) ran from
1974 to 1978. SoSh 3 750 million were originally allocated for expenditure under
this plan. SoSh 3 438 million were actually spent, but the budgeted cost, in
current terms, had risen to SoSh 7 162 million by the completlon date. This rise
was due to the worldwide increase in prices and the Inclusion of extra projects
subsequantly found to be necessary. Thus, approximately half of the plan was
implemented.

However, it must be remembered that Somalia wes beset by forces outslde its
control during thils perlod. First, the international monetary crisis and
subsequent world-wide inflation caused considerable price Increasses. The
percentage change in the Mogadishu consumer price index ran at 7% during the
period 1966 to 1972 but Increesed by 113% from 1972 to November 1978, as shown
in Table 2.6. The effect was especielly felt as the value of Somali imports ia
more then double that of exports,

TABLE 2.6

Percentage Changes in Consumer Price Index - Mogadishu, 1966 to 1978

Period Food Clothes House Fuel and Miscellaneous Total
rent lightlng

1966 - 1972 8 37 _18 R 21 7
1972 - 1978 114 93 18 9 85 113

Source:; State Planning Commission

Sscondly, the increased wealth of the Arab natlons led to a drain of skilled
personnel from Somalia, although the financlal effect was mitigated by increased
remlttances from these workers. Thirdly, from 1973 to 1975 the country
experienced s very severe drought, which particularly affected the nomads and
their livestock. Fourthly, resources were diverted to deal with border conflicta
during this period. In the context of these difflcuitlea, the achievements under
the FYDP must be seen as creditable.

At the time of writing, a new Three Year Development Plan (TYDP) was being
finalised, with the objectlve of completing the most important elements of tha
FYDP and adding new profects consldered important. Prellminary estlmates of
expendlture under the TYDP are given in Table 2.7.



TABLE 2.7

Preliminary Estimetes of Expenditure in the Three Year Development Plan

Sector million Percentage
SoSh -of total

Agriculture, livestock & fisheries 2 516 36
Minerals and manufacturing 1279 18
Economic infrastructure (transport,

communications, power and water) 2 tal 29
Education 523 7
Others 745 10
TOTAL 7 104 100

Saurce: State Planning Commiasion

2.2 Agricultural Background

2.2.1 Agriculturel Production

Out of a total land area of &4 million ha, only 8.2 million is regarded as
cultivable. Of this, the latest Ministry of Agriculture estimates suggest that
only about 500 000 ha are under cultivation, Part of the land is cropped twice
a year In the higher rainfall aress of the drylend farming belt and where
irrigation is possible, The overall cropping intensity 1s assessed at 135%.

The estimated and potentis] areas of irrigated and rainfed farming are shown In
Table 2,8.

TABLE 2.8

Present and Potential Cultivated Areas (000 ha)

Present Potential
Under controlled irrgation
North-west region 1 4
Shabelle river 35 86
Juba river 14 160
. Sub-total 50 250
Under uncontrolled flood irrigation 100 -
Rainfed farming 350 7 950
TOTAL 500 8 200

Source: State Planning Commission
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TABLE 2.10

Estlmated Value of Present Agricultural Production in Somalia

(million SoSh)

SRS

[
a
NHOFoOOOD~NO@

EaR O Moo

-

[
o = O

un

538.5

Purchases by ADC
(%)

B Ad =

N~ oMNMMNO

A

Output Farmgate price

Crop (000 tonnes) (SoSh/tonne)
Maize 107.7 750
Sesame 40.0 Z 400
Rice 12.1 3 200(1)
Groundnuts 2.8 1 350
Vegetables 26.5 4 0002)
Catton 3,2 2 500(3)
Sorghurn 141.1 750
Beans 10.1 1 000
Bananas- expart 57.1 560

~ local 30.7 200
Sugar cane 320.0 160(2)
TOTAL
Notes: (1) Assuming a mixture of upland rice at SoSh 3 500 and paddy rice at

at SoSh 2 850.
(2) Estimate
(3) 50% Grade I; 50% Grade II.
TABLE 2.11
ADC Purchases and National Production (1978)
Crop Production(l) ADC purchases
(tonnes) (tonnes)

Maize 107 740 10 760
Sorghum 141 090 43 857
Sesame 40 000 8 065
Rice 12 0&0 Ba7
Graoundnuts 2 790 20
Cotton 3 240 1294
Note: {1} From Ministry of Agriculture estimates
Source: ADC
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Dryland and flood irrigated farming {s still the predominant pattern from which
some 170 000 families obtain their subsistence and a marketable surplus. These
families operate smallholdings averaging 3 to 4 ha each and rear some livestock.
They account for almost the whole domestic production of food grains and
oilseeds,

Table 2.9 shows the estimates of the production of annual crops in Somalia
presented by reglon. Sorghum is grown throughout the country and covers about
50% of the total cropped area, almost entirely under rainfad conditions. Maize
and sesame are confined to the southern regions but cover 20% each of the
cropped area. Production of cotton, rlce, fruit and vegetables is relatively low
and of minor importance so far.:

Amongst the perennial crops, the most important are bananas and sugar cane,
Bananas were grown on 4 600 ha in 1978, 60% in the Shabelle valley and 40% In
the Juba valley. Net exportable production amounted to 57 000 tonnes, although
half as much agaln was disposed of on the local market. Sugar cane is grown on
nearly 7 000 ha at Jowhar In the Milddle Shabelle region, yielding some
320 000 tonnes of cane. Refined sugar productlon came to 30 000 tonnes - none
were exported. A new sugar estate is under construction in the Lower Juba at
Marere for which development will be in two stages of 8 000 and 5 000 ha,
respectively. At full development, over 100 000 tonnes of sugar should be
producad annually, generating a small surplus for export. Grapefruit production
ls not significant at present, but a plantation extending up to 1 500 ha is
being established at Goleweyn in the Lower Shabelle area. Target yields ere
30 tonnes/ha, 50% of which may be exported.

Table 2.10 shows an estimate of the value of present production at actual or
estimated fermgate prices. Apart from the export (banana) or Industrial
(sugar cane) crops, the Agricultural Development Corporation (ADC) is charged
wilth the purchase and distribution of food within Somalla. Table 2.11 compares .
the estimates of total productlon in 1978 with the amount purchased by ADC. It
is fairly clear that ADC handles the minorlty of the crop. The rest is consumed
by the producer or traded privately; ADC claim to handle 60% of the volumes
traded.

Referring to Table 2.5, the estimated value of imports of cereals, frult and
vegetables, sugar and other foods totalled SoSh 204.4 millllon in 1977. Although
this represents only 14% of the value of all lmports, it is equivalent to 38% of
the estimated value of domestic production.

2.2.2" Liv-eatock Productiaon

L ivestack productlon is Somalia's chief industry. Livestock and animal products
provide nearly B0% of total exports (Teble 2.4). Some B0% of the population is
engaged in livestock raislng of one sort or another and the &0% of the
population who are nomadic depend on a stable diet of milk and meat from their
herds.

Table 2.12 shows the provisional results of the 1975 liveatock census, and Table
2.13 the density of livestock populations per head of population and per kmZ-
Sheep, goat and camel populetions are highest in the north and cattle in the
south; the arid north-east carries the least stock. Cattle are more associated
with the developed areas, especially the Shabelle and Juba rivar valleys, but
because of higher population levels, densitles of sheep, goats and camels per
head of population are low in these regions.

2~11



TABLE 2.12

Estimate of Livestock Populations in Somalia by Region (*000 head)

Region Camels Cattle Sheep Goats Total
West Galbeed 606 145 2242 3076 6 609
Togdheer 320 44 917 902 2183
Sanaag 205 74 1521 664 2464
Bari 240 15 1388 2 095 3738
Nugel 155 12 223 611 1001
Mudug 751 340 1136 2 744 4971
Galgadud 395 218 588 1734 2 935
Hiran 461 170 287 1159 2077
Middle Shabelle 236 366 325 720 1647
Banadir 1 22 6 19 48
Lower Shabelle 293 419 90 200 1002
Juba 297 1036 8l 177 1591
Gado 784 528 500 725 2 537
Bay 362 255 55 192 864
Bakool 192 100 79 274 645
TOTAL 5 298 3744 9 438 15 292 33772

Source: State Planning Commission, 1975 Census Provisional Results

The offtake from nomadic herds and flocks is usually sent for live export,
particularly through the port of Berbera, whereas the domestic market for
slaughter animals Is supplied from nearby areas. Approximately one-third of
Somalia's livestock offtake is for export.

2.5 Implications for the Prbject

It is cleerly very much in the national interest to increase agricultural and
livestock production in Somalia, not only to raise living stendards but also to
improve the current serious balance of payments situation. All of the crops
identified for inclusion at Mogambo are either import-substitutes or can be sold
directly for export.

The Juba valley is one of the faw areas where significant increases In
production are technically feasible, and the Mogambo site is one of the most
favoured in the valley.

The state farm organisation proposed by the Government of Somalla has the
attraction that full development should be attainable reasonably quickly, as
opposed to the slower build up of of a settlement or smallholder scheme, the
experience of which is limited in Somalia and negligible to date in the Juba
valley. Seen from the national viewpoint, there is great urgency for increased
food production.
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CHAPTER 3
MARKET PROSPECTS AND PRICES

3.1 Background
3.1.1 Introduction

The agricultural and livestock elements of the project are discussed in
Annexes 3 and 4. The following chapters are concerned with the crop and stock
types selected rice, maize, sesame, cotton, bananas and beef cattle. Aspects
covered include production, consumption, the balance of supply and demand,
market prices end the derivation of economic prices where appropriate.

The project site lies about 70 km from Klismayo, along a good quality metalled
road. Kismayo would logically be used as the port for the Importation of
machinery and materials for the project, and the export of bananas and
livestock. Mogadishu lies some 480 km distant. The road is tarred from Mogambo
to Gelib, and from Golweyn to Mogadishu. The intervening section is being
improved, and the whole road should be metalled by 1981, well Iin advance of the
completion of the Mogambo project.

Trangport rates quoted by ADC were :

Rough roads 30 cents/quintal/km
Good roads 25 cents/quintal/km

These rates are not known to be éubsidised and can therefore be used in economic
calculations.

There are some discrepancies and anomalles In source marketing data avallable in
Somalia, although the Government is in the process of Instituting a more
rigorous statistical reporting system. The data are, however, sufficiently
represantative to fulfill the chief objective of this section, which is to
establish whether a reasonable market can be expected for the crops proposed at
Mogambo, in the quantities envisaged.

3.1.2 Official Bodies involved In Marketing

Four Government bodles are particularly involved in the marketing of the project
products, They are commanly referred to by the Inltials of their English or
Itallan titles - ADC, ENC, ENB and LDA.,

(a) Agricultural Development Corporation (ADC)

ADC Is now a part of the Minlstry of Agriculture. Its mandate is to purchase and
distribute food crops from fermers. Recent ADC purchases are shown in

Table 2.11. Operations are organised from 16 regional offices and during the
purchasing season temporary collection centres are esatablished.
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\here necessary, ADC will store the crop and crganise transport. MNatiorally,
storage is available for 162 000 tonnes. On-selling destinations vary bstween
crops. Food grains typically go to municipalities or wholesalers, but may be
redistributed nationally in co-operation with ENC. Oilseeds may be consumed
locally or transported ta the oil mill in Mogadishu. Cotton is sold to Somaltex.

ADC performs other functions. Seed is supplied to farmers and may be graded and
treated by the Ministry of Agriculture. ADC owns and operates rice mills in
Jowhar and Shalambod, and a total of seven maize driers will shortly be
operational. ADC also imports crops not dealt with by ENC, such as maize,
sorghum and wheat. Details are shown in Chapter 3.3,

Producer prices for commodities traded by ADC are set by the Council of
Ministers. Recommendations on price levels are made jointly by ADC and the
Ministry of Agriculture, considering various factors including world price
levels and financial returns to farmers.

A farmgate (collection centre) purchase price is established and the resale
price is based on this. The mark up, except for cotton, is 50Sh 41 per quintal.
Technically, a producer must market his produce via ADC, with the exception that
each family member can retain 2 quintals of each crop produced. If the producer
wishes to keep amounts in excess of this level, he is required to purchase from
ADC at the selling price, but this does not always happen. Table 3.1 shows ADC
purchase and sales prices current in May 1979,

TABLE 3.1

ADC Purchase and Sales Prices, May 1979
(at collection centre)

Crop Purchase Sale Note
(SoSh/quintal) (SeSh/quintal)
Maize 75 116 (1)
Sorghum 75 116 (1)
Upland rice 1350 351 (2), (4
Paddy rice 285 326 (3}, (4)
Sesame 240 281
Cotton - Grade A 260 700 (5)
’ - Grade B 240 700
- Grade C 220 700

Notes: (1) for 102 kg to aliow for moisture lass
(2) Oryza Indica
(3) Oryza japonica
(4) Hulled rice
(5) At ginnery gate

Source: Agricultural Development Corporation
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Value (000 SoSh)

Pasta
Wheasat flour
Rice

Tea

Sugar
Edible oil
Dates

Coffee

TOTAL

TABLE 3.3

Details of 1978 ENC Purchases

ENC Donations
Letter of
Credit
2 466 31 464
23 296 36 B37
21 431 154
- 11 405
48 532 33 926
206 -
97 665 113 986

Percentage of Total, by Vealue

Pasta
Wheat flour
Rice

Tea

Sugar
Edible oil
Dates

Coffee

TOTAL

6 73
29 45
29 -

- : 4
59 41

100 -
16 15

Source: Nationa] Trading Agency

3-4

Local

Production

13 875

%4 736

100

Franco
Valuta

9 250
20 982
51 693

249 751

B 469

340 146

21

26
71
82

100

56

Total

13 876
43 181
8l 116
73 278
302 216
§2 458

8 469

206

606 532

100
100
100
100
100
100
10

100

-100



(b) National Trading Agency (ENC)

ENC was set up in 1964 as the agency for receiving aid, and became a commercial
agency in 1970. It is now part of the Ministry of Commerce and operates from
headquarters in Mogadishu with branches in 16 regional capitals. Its mandate
requires it to import and distribute foodstuffs to the regional level, and to
co-operate in the nationwide controlling of food prices.

The major commodities imported include pasta, wheat flour, rice, tea, sugar,
coffee, edible oil and dates, but various other items are also handled.

Table 3.2 shows the imports by ENC from 1972 to 1978 in volume and value terms,
plus forecasts for 1979, General increases can be noted between 1972 and 1977,
with a dramatic increase particularly for tea and sugar In 1978. The estlmated
data for 1979 are included on the table. Some of the entries may be exaggerated,
particularly in the case of rice where it is implied that comsumption will
triple between 1978 and 1979.

The situation is a little more compllcated than it flrst appears, since goods
are handled under a variety of different arrangements. Table 3.3 shows the
breakdown of 1978 purchases. Sugar, tea and dates mainly come in under the
system of Franco Valuta. ENC is mostly involved in rice, tea, oil and coffee
purchases, and donations are most frequent for cereals and oil. 1978 was a
reasonably good year for harvests, but nearly 20% of foods handled by ENC was
donated. Finally, praduce from the |ccal pasta and sugar factories is
distrlbuted by ENC.

For its own purchases, ENC uses normal commercial practice, buying by letter of
crodlt on world markets.

(e) .National Banana Board (ENB)

The Nationai Banana Board is adminlstratively part of the Mini.stry of
Agriculture. It is now responsible for all aspects of banana production and
marketing. ENB conducts its own research, and oparates demonstratlon farms for
growers. It has racently taken over the supply of Inputs to banana growers from
ONAT, and also provides technical advice on productlon.

The board operates packhouses for growers who do not have their own facllities,
and takes responsibillty for the transport, storage, handling and export of the
fruit. It is also involved in joint ventures in Italy (with SMO) and Kuwalt
(with AFPC) for importing end marketing bananas under the 'Somalita' trade name.
Further details of banana marketlng will be found In Sectlon 3.8.

(d) Livestock Deveiopment Agency (LDA)

Details of the activltles of LLDA are given in Annex 4.

3.2 Rlce
3.2.1 Praduction

There is some disagreement as to the present volume of rice production in
Somalle. Table 3.4 Summarises the opinions of various authorities.



TABLE 3.4

Estimates of 1978 Rice Production in Somalia

Source Area Production
(ha) (tonnes)
Ministry of Agriculture estimates 7 280 12 060
Saakow report (I Nuovo Castore) n.a. 4 200
Afgoi-Mordile (MMBP/HTS) n.a. 3 240
Genale-Bulo Marerta (MMP/HTS) 2 000 3 500

In line with other consultancy estimates, in this report, it will be assumed
that 4 000 tonnes will be produced in 1979 from 2 000 ha.

3.2.2 Imports

According to ENC the fellowing quantities of rice were imported between 1974 and
1978 ;

Year tonnes
1974 16 875
1975 21 963
1976 18 500
1977 29 321
1978 33 155

3.2.3 Prospects for Supply and Demand

The demand for rice in Somalia can be expected to increase substantially, -
Table 3.5 gives racent informstion on cereal and rice consumption.

TABLE 3.5

Cereal Consumption

Year Per capita cereal Rice consumptian
consumption (kg) (' OGO tonnes)

1975 97 27

1920 105 35

1990 120 &7

Source: FAO Commodity Projections 1970 to 1550
Technital for 1990
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Organisation of 3.2
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The increase in demand is partly due to increasing population levels, but also
to tha fact that rice is considered a luxury grain in comparison with maize and
sorghum, and consumption should increase with rising affluence. IBRD estimate
the income elasticity of demand for rice at 0.20,

A marked consumer preference does exist for the long grained indica variety.
However, a large proportion of rice imported has been in the form of food aid,
where no choice is available, and ENC report no difficulty in disposing of
stocks of short grained japonlca rice.

Estimates of future productlon vary. Significant schemes have been proposed at
Jowhar, Balad, Afqoi-Mordile, Genale and Saakow, and Chinese experts reportedly
wish to grow rice on the majority of the state farm at Fanoole. Production from
these schemes will depend on the availabjlity of funding, the speed of
implementation, and the availability of river water. It is estimated that
without Mogambo, not more than 20 000 tonnes will be produced by 1985, and
35 000 tonnes by 1990. This would leave some 20 000 tonnes to be imported each

year.
3.2.4 Prices
(a) Financial

Recent prices paid by ADC for hulled rice presented at a collection centre are
given in Table 3.6.

TABLE 3.6
Prices for Rice Pald by ADC
{SoSh/quintal)
Year Paddy (japonica) Upland (indica)
1975 - 250
1976 - 250
1977 285 350
1978 285 350
1979 285 350

Source: Agricultural Development Corporation

The IBRD forecast & rise from US $ 308 to US $ 410 per tonne of rice, in
constant 1978 dollars, between 1978 and 1985.

Since ADC prices have been unchanged for 2 years, 8 similar price rise of 33% to
SoSh 465 per tonne has been projected for 1985 financial values. .

(b) Feonomic

The world market for rice is inherently unstable since %% of production
originates in Asie, and is subject to variations in the monsoon. World wide, 96%¢
is consumed domestically, leaving a smeall residual market vulnerable to price

3=7



awings. The major exparters are the USA, Thailand, Burma and Pzkistan, end these
countries are instituting tuffer stocks to aveid fluctustions. Hawever, price
changes lose some significance since 65% of the traded rice is sold an
concessionary terms cr on government ta government contracts.

After a period of low prices, population increases are expected to force the
world price up from $ 308 per tonne in 1978 to § 413 in 1585 (1978 constant
dollars) for Thai 5% brakens, F OB Bangkok.

The economic price assumed is calculated as :

SoSh/quintal
F OB Bangkok 258
CIF Kismayo 296
+ ENC storage & handling 70
Tatal 366
less local transport £0 km @ 25 cents 20
Tatal 346

(c) By-products

Rice straw has a low nutritive value, and is naot valued as a stack feed. Rice
grain is traded in Somalia in the hulled form and output from the project would
be sold to ADC after having the husks removed. These relatively inedible husks
have no market value at present.

3.2.5 Conclusions

A continuous and increasing demand can be gxpected for rice in Somalia. Present
plans for production are unlikely to satisfy this demand, even when an
additiocnal 11 750 tonnes becormes available from Mogambo. The high price of
imported rice represents a significant drain of foreign exchange from Somalia.

3.3 Coarse Grains
3.3.1 Production

The Ministry of Agriculture estimates the 1978 production of maize and sorghum
to have been:

Maize 134 680 hectares - 107 740 tonnes
Sorghum 334 510 hectares - 141 090 tonnes

Purchases by ADC of the two major coarse grains over the last seven years are
shown in Tabie 3.7. .

There appears to be a recent trend for sorghum sales by farmers to exceed maize
sales. The reasan for this is unknown since the profitability of maize should be
higher than for sorghum and maize is known to be the preferred grain, althaugh
substitutability between maize and sorghum does exist,

3-8



TABLE 3.7
ADC Purchases of Sorghum and Maize 1972 to 1978

Year Sorghum Maize
(' 000 tonnes) (' 000 tonnes)
1972 (Very good season) 19.3 54.6
1973)  (Drought) 2.4 15.3
1974 ) 9.6 18.4
1975)  (Mixed seasons) 19.5 31.7
1976 ) 10.0 30.0 (estimated)
1977 (Good sorghum, poor maize) 43.5 24.4
1978 (Good in south, poor in north) 53.8 11.7

Source: Warld Food Program, Mogadlishu

3.3.2 Imports
Coarse grain imports for 1975 to 1978 are given in Table 3.8

TABLE 3.8

Coarse Grain Imports (tonnes)

1975 1976 1977 1978
Maize 35 316 15 509 30000 . 20 687(1)
Sorghum 11 0cs - - -
Wheat 2 340(1) - - -

Note: (1) Food and gifts
Source: Agricultural Development Corporation
In normal years, imports of coarse grains run at some 20 000 tonnes/year,

depending on domestic production and stocks, the =avallability of rice, and
grants under food aid programmes. '



3.3.3 Prospects for Supply and Cemand

The projections for demand are shown in Table 3.9.

TABLE 3.9

Projection of Demand for Ceresls

Year Per capita cereal Malze and sorghum consumption
consumption {kg) (* 000 tonnes)

1975 97 295

1980 105 353

1590 120 494

Source: FAQ Commodity Projections 1973 to 1980
Technital for 1990

Referring to Section 3.2, the total demand for rice is expected to rise by 250%
between 1975 and 1920, Maize and sorghum congumption is only expected to rise
saome 170% during this period {the population increase of 2,9% per year = 158%
during the same period), reflecting the lower inherent preference for these
grains compared with rice,

Under present price-cost relationships, rice will probably be oreferred to
coarse grains on new or improved irrigation schemes in Somalia. Scme of these
schemes will include a coarse grain component, and plans exist for the expansion
and improvement of dryland farming, but it seems reasonable to assume that there
will be some shortfall between supply and demand in the medium-term future.

3.3.4 Prices
(a) Financial

ADC farmgate prices for maize and sorghum grain have been identical since 1975.
As in the case of rice there has been no price rise between 1977 and May 1979.
Prices are shown in Table 3.10.

A financial price of 50Sh 97 per quintal has been projected for 1985, based on
the IBRD forecasts of a rise in the world price from US § 115 to US § 149 per
tonne.
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TABLE 3.10

ADC Prices for Sorghum and Maize (SoSh/quintal)

Year Sarghum Maize
1975 40 45
1974 45 50
1975 55 55
1976 &0 60
1977 75 75
1978 S 5
1979 75 75

Source: Agricultural Development Corporation

{b) Economic

The world coerse grain merkets have stabilised since the traumatic events of
1972/3. The majority of trade !s between developed countries, owing to the
importance of coarse grains es animal feeds, and maize is the dominant traded
grain. The rate of consumption of the developing countries ls expected to
increase substantially, but ample productive capacity is available - per capita
consumption in 1978 was below levels of the mid 1960's. The IBRD long-term
forecast for maize and sorghum prices is similar to the levels of the mild 1960's
and not significent price change is expected. '

The economic price is calculsted a3 follows :

SoSh/quintal
US Nr 2 yellow maize, FOB Gulf 93.71)
CIF Kismayo 1nz.7
+ 25% ADC storage and handling!Z) 28.2
Total 140.9
less local transport 80 km (@ 25 cents 20.0
Tiral 120,9

Notes : (1) 1985 forecast price in constant 19768 currency.

(2) ADC assume a 40% mark up on imported grains. No details of costa
involved were available, but since detailed costs of ENC storage
and handling charges come to come 25%, it seems unreasonable to
use 40%.

{(c) By-products

The grain from Mogambo will be sold whole to ADC. Maize stover has no
established market price as yet in the Lower Juba valley.



3.3.5 Conclusions.

Somalia is not quite self-sufficient in coarse grains at present, and this
deficit is likely to increase. Maize is more suited to conditions in the south
at Mogambo. The estimated production of 17 20C tonnes off 4 300 ha annually cen
be considered as an import substitute and additionally, the maize stover could
be utilised as an animal feed.

3.4 Sesame

3.4,1 Production

Recent Ministry of Agriculti.rre estimates place the production of sesame st far
higher levels than has previously been the case. MMP/HTS (1978) quoted an
estimated hectarage of 70 500; Ministry of Agriculture estimates for 1978 put
the level at 133 300 ha, yielding 40 000 tonnes. Statistics for sunflower are

not available, but groundnut production was given as 2 790 tonnes from 4 000 ha.

Recent purchases by ADC are shown in Table 3.11.

TABLE 3.11

ADC Purchases of QOilseeds {tonnes)

Year Sesame(l) Groundnut(@) Sunflower(2) Cotton seed(®)
1973 18 747 700 - -

1974 9 621 1 0co 800 * | 450(2)
1975 11 157 1 000 800 483

1976 6 638 800 700 514

1977 9 782 600 n.a. 417

1978 8 065 20(1) n.a. 518

Notes: (1) Source - ADC
(2) Source - MMP/HTS (1978)

{3) Source - Somaltex

If the Ministry of Agriculture figures are correct then only 20 % of sesame
production is sold via ADC. This might be true - sesame is the preferred oilseed
for local consumption and considerabls amounts are known to be retained or
traded privately, as aoil or grain. However, in this section it will be assumed
that 33% of oilseed crops are marketed via ADC,
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3.4.2 Imports

Table 3.12 shows imports of oil and oil seeds according to ENC and the Foreign
Trade Statistics (FTS).

TABLE 3.12
Imports of Oil and Oilseeds, 5Somalia, 1970 & 1973-78

Edible oils Oilseeds,
oilnuts, etc.

Year FTS ENC FTS
tonnes SoSh tonnes SoSh tonnes SoSh
' 000 * 000 ' 000
1970 6 350 16 307 n.a. . n.a. &4 39
1973 2 801 7 911 2 587 11 149 111 131
1974 2 674 12 782 3 00s 20 304 1 10
1975 4 993 29 565 B 451 37 058 &0 46
197¢ 9 920 4l 441 9 521 37 536 1 263 1 470
1977 12 240 51 448 11 974 58 362 1128 5174
1978 n.a. n.a. 14 534 8 458 n.a. n.8.

Allowing for discrepancies in the data, it would appear that total imports of
edible oils are runnlng at some 14 000 tonnes/year.
3.4.3 Balance of Supply and Demand

Supply cormsists of local production plus imports. An estimate has been made In
Table 3.13 of the total volumes involved.

TABLE 3.13
Estimated Supply of Edible Oils
1978 Extractlon ratall) Edible olls
' (%) ‘
Local Production (tonnes)
Sesame 24 000 35 8 400
Groundnuts 1 000 33 330
Sunflower 1 000 33 330
Cotton seed 500 13 &5
Imports (tonnea) A
Seeds, nuts, kernels, etc 1 200 45(2) . 540
Edible oils 13 500 - 13 500
23 165

Notes: (1) IBRD data x 75 % to allow for crude rural mills.
(2) Processed at National Qil Mill, Mogadishu.



The demand leva! of 23 C00 tonnes par year imglies a par capita consumption af
6.22 kg/vear. This is hioher than the 4,1 kg previously assumed, but I3RD accept
an average consumption of some 5 kg/head in develaping countries, rising to
25 to 30 kg in developed nations. In previous reports, per capita consumption
figures were taken as 1.9 kg in 1975, 2.2 kg in 1980 and 3.5 kg in 1990, but
these estimated 1550 levels were already exceeded by imports aione in 1978,

At present, some &0% of domestic demeand is supplied by imports. Production of
oilseed crops is not particulerly emphasised in the varjous production schemes
now being implemented, so the situstion is not likely to improve overmuch as
population levels and income standards rise.

3.4.4 Prices
{a) Financial

Recent ADC farmgate purchase prices for sesame seed have been :

SoSh/quintal
1974 : 180 to 200
1975 200
1974 200
1977 240
1978 240
1979 240

A financial price of SoSh 267 per quintal has been projected for 1985, based on
the IBRD fcrecasts of an increase in the world price from $ 450 ta $ 500 per
tonne. Sesame oil is now retailed by the Mogadishu oil mill at SoSh 13 per kg.

(b) Economic

Apart from direct consumption of edible oils, world demand for oilseeds is also
a function of expressed cake supplies, with the complication that as more cake
is fed to livestock, there is an increase in the subsequent availability of
animal fats. The direct demand for oils increases less fast than incomes, but
indirect demand for oilcake strengthens as meat consumption rises.

Overall, fats and cjls prices are expected to drop slightly in the short term,
with better prospects for high meal cantent seeds such as soya ln comparison
with high ail crops such as cropa. In the long term, prices are expected to
strengthen slightly, In addition, soft oils (soya, cotton and maize) are
expected to become more attractive for human consumption,

Neither sesame sead nor sesame oil are imported into Somalia in significant
quantities; coconut oil expressed from copra is the usual substitute, although
sesame is preferred by consumers, The ratio af coconut oil to sesame oil prices
charged by the Mogadishu oil mill is 11 : 13,
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However, since only a small proportion of Somalia sesame seed is milled in
Mogadishu, the CIF Yemen price for sesame seed will be used. The economic price
for sesame s derived from the 1985 forecast of $ 500/tonne in 1978 constant
dollars :

SoSh
Sesame seed CJF Yemen J15
Transport to Kismayo - 20
Port and handling charges 20
Total CIF Kismayo 355
Less local transport 20
Farmgate price 335

(©) By-products

The present price for expreased sesame cake is SoSh 1.20 per kg in Mecgadishu, at
the mill gate.

3.4.5 Conclusions

Qilseed crops are likely to be increasingly in demand in Somalia and 0% edible
oils are presently imported. Sesame is clearly the most preferred of the oilseed
crops. Any production by the project could be sold directly to ADC. However, if
a simple screw expression oil mil ware located nearby, the expressed cake could
be used far cattle feed, and the crude oil sent to Mogadishu for further
refinement.

3.5  Cotton

3.5.1 Production

The great majority of seed cotton produced in Somaealia ls bought by the State
agency, Somaltex, for use in the textile factory at Balad. Somaltex own one gin

at Balad, and have recently taken control of the other national gin at Jamama.
Table 3.14 shows recent production data.
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TABLE 3.14

Somaltex Ginnery Purchases of Seed Cotton 1975 to 1978 (tonnes)

Balad
Jamama

Total lint cotton

Seed cotton equivalentm
Cotton sead production(l

1975

402.8

402.8

1 208.4
483.4

1975

{ 27.5
{400. 8

428.3

1 284.9
514.0

1977

105.8
219.7

397.5

11%2.5
477.0

1578

273.6
157.8

431.4

1294.2
517.7

Note: (1) Assurning 100 kg of seed cotton yield 33 kg of lint, 40 kg of seed

and 27 kg of waste.

Source: Someltex and ADC

In contrast to the above figures, the Ministry of Agriculture estimates that
3 240 tonnes of ssed cotton were produced from 4 620 ba. Of the two estimates,
that from Somaltex/ADC will be used since it is hased on factory gate data

rather than field estimates.

3.5.2 Imports

Table 3.15 shows details of recent purchases of cotton lint.

TABLE 3.15

Somaltex Purchases of Cotton Lint 1975 to 1978

Domestic - tonnes
: Value (SoSh '000)
SoSh/kg
Imported - tonnes
value (SoSh 'G20)
SoSh/kg
Total.purchases - {tonnes)

Percentage volume imported

Source: Somaltex

1975

1976

428.3
2 997.9
- 7.0

55
4 70

=a RV
o
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1577
397.5
2 782.5
7.0
397.4
5 329.8
13.4
795.3

50

1978

431.4
3 119.56
7.2

L5 )
= 0
MO B
e &
= \a

2125.8
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Tables 3.14 and 3.15 clearly show the effects of the modernisation of the Balad
ginnery and textile factary completed in 1977. The increasing importance of
Balad over Jamama as a ginnery was emphasised, production in the Jamama area
was running down whereas new schemes were started near Balad. The availability
of factory capacity allowed total purchases to more than double in 1978. The
sharp increase in import prices was partly due to world price increases, and
pertly due to the imposition of taxes. The majority of imports come from Turkey
and Tanzania.

3.5.3 Balance of Supply and Demand

The future supply from domestic sources is difficult to estimate. In the Juba
valley, Somaltex propose developing 2 000 ha under irrigation, which with
another 600 ha from Fanoole state farm (assumlng that rice monoculture Is not
adopted) and 1 100 ha from Mogambo would total 3 700 ha. Less water is available
in the Shabelle river, but a large areas under irrigation is being developed at
Balad, of which maybe 3 000 ha would be under cotton. Assuming that present
schemes are developed over 7 000 ha, this would yield some 2 400 tonnes of lint
taking conservative ylelds of 1 000 kg of seed cotton per hectare.

The theoretical capacity of the Somaltex factory is 20 000 yards of fabric,
equivalent to 2 250 tonnes of flbre. Thus, if all schemes were implemented, the
factory could be fully aupplied from domestic production. However, total
national demand for fibre ia estimated at 4 500 tonnes, rising to 6 000 tonnes
by 1990, At present there is a preference for imported fabric over that produced
by Somaltex, but thls is partly due to the rather coarse nature of domestic
fabric caused by low quality input. With better seed cotton, improved quality
control and expanded capacity, Somaltex should be able to substitute for imports
and expand production. There are tentative plans for the establishment of a
sacond textile factory at Jamama.

3.5.4 Prices
(a) Fil_'lancial

The pricing structure for cotton is rather complex, ADC pays the following
prices to the producer,.at the glnnery gate (SoSh/kg):

Grade A -2.60 -Soldto Someltex
Grade B - 2.40 - Sold to Someltex
Grade C -2.20 -Sold to Scmaltex
Grade D.1 - 2.00 - Poor quallty, sold locally
Grade D.2 - 1,80 - Poor quality, aold locally
Grade D.3 -1.50 - Poor quality, sold locally

Ginning at Balad is performed by Somaltex. The cost per kg is SoSh 1.06, but
this ia excessive since the gin is runnlng at only 20% of capaclty. A true cost
at full capaclty would be SoSh 0.45 per kg of lint (Somaltex estimate).

The lint la then bought by Somaitex from ADC at SoSh 7.0 per kg.
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Sesd cottcn at Jamama is now purchased by ADC, ginned by Somaltax, wha have
recently taken over the running of the gin, transperted by ADC to Balad, at a
cost of S05h 1.58 per kg and sold to Somaltex fer SoSh 7.00 per kg. Ginning
costs at Jamama are unknown, but could be expected to be high in view of the age
of the machinery, and under-utilisation. Evan assuming 45 cents per kg lint for
ginning costs, this pricing structure implies a subsidy by ADC as follows:

Assume cotton is grade B Cost per kg
(So5h)
Purchase cost = 2.40 seed cotton
= 7.20 lint
+ Ginning cost = 0.45
+ Transport = 1.58
Total 9,23

Thus, the ADC subsidy on lint from Jamama is some SoSh 2.23 per kg. At present
low levels of production in the Juba valley, this sum is not substantial, but
the price may be renegotisted if output increases.

Recent price levels for seed cotton are given in Table 3.16.

TABLE 3.16

Cotton Prices (So5h/quintal)

Year Grade A QGrade B GradeC

1972 130 120 100
1973 130 120 100
1974 130 120 100
1975 200 160 120
1976 200 160 120
1977 260 240 220
1978 260 240 220
1979 260 240 220

Sources ADC

As with most other agricultural commcodities in Somalia, the producer price is
established on the basis of advice from ADC and the Ministry of Agriculture.
Somaltex is arguing strongly that the present price is too low to encourege
production. This claim appears reasonable since even the Balad state farm, which
is supposed to supply cotton to Somaltex, but is not under the direct contro! of
the factory, has been planting sesame rather than cotton, because of better
returns. This Is also partly due to the low productivity of Balad cotton. A
financial price of SoSh 286 per quintal of grade A seed cotton as been projected
for 1985, based on the IBRD forecast of a rise in the world price from US $ 0.71
to WS $0.78 per kg, in constant 1978 dollars.
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(b) Economic

Worldwide, both the consumption and production of cotton are expected to rise at
some 2% per year in the near future. The highest increase in demand is expected
in the developing countries, since there is greater competition from man-made
fibres in developed nations. For example, the income elasaticity of demand ia
estimated at 0.5 in developing countries, but at 0.07 in developed. Supply
responses to increased demand are easier with an annual crop such as cotton than
with perennial or tree cropa.

Prices fell from the record levels of 1973 owing to exceptional harvests, and
excess production capacity for man-made fibres. A temporary fall from 15978
levels ia expected, but the price for Mexican 5.M., 11/1¢ Inch CIF North Europe
ls expected to reach 172.2 cents per kg by 1985 (ln 1578 constant US Dollars),
ar 505h 10,84 per kg.

Imported cotton In 1978 was bought at an average price of SoSh 1l1.6 per kg plus
SoSh 0,78 fer handling and transport to Balad (Somaltex data).

The ginnery gate price at Jamama is calculated as:

Imports CIF Mogadishu 172.2 US cents per kg -
= SoSh 10,84 per kg -

plus handling and transport 0.78
Lint price at Balad 11.62
less transport from Jamama 1.58

* Lint in Jamama 10.04
less ginning cost 0.45
Price of lint 1 9.59.
Therefore seed cotton price (grade A) SoSh 3.16 per kg

(e) By-products

Some 40% of the volume of seed cotton conslsts of cotton seed. This has a high
edible oil content, although the taste is not preferred, and the expressed cake
can he used aa cattle feed. The buying and selling prices of seed, at SoSh 20
and SoSh 40 per quintal, respectively, have been unchanged since 1971. The value
of cotton saed has been omitted from the calculation of the economic price for
seed cotton, since the oll price ls very low, reflecting low consumer demand,
and the cake can only really be dlaposed of economicelly If a substantial
livestock outlet is available locally., The Mogadishu oil mill exported some cake
to Denmark, at a loss, for SoSh 60 per quintasl, because the local demand was
low. However, at times of low stock feed levels, even the cotton seed husks have
been sold at SoSh 30 per quintal.
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3.5.5 Conclusicn -

Even at the present time, Somalia would definitely benefit from the production
of cotton at Mogambo. Up to 80% of domestic requirements have to be imported,
and, although other projects may produce cotton later, rising consumer demand
suggests that Samaltex will require maximum local production for the fcreseeanle
future. Additionally, Mogambo is already in a cotton growing area, with ginning
facilities at Jamama, and either a project feediot or the Trans-Juba livestock
project should provide a market for cotton seed cake.

3.6 Bananas

3.6.1 Production

Approximately 5% of Somali bananas produced are sent for export. Recent exports
are shown in Table 3.17.

TABLE 3.17

Exported Banana Production (tonnes)

Year Net tonnes Percentage Lo [taly MiddleEast & West Germany
1350 17 496 - -
1955 45 605 - -
1960 76 854 - -
1965 98 828 - -
1970 102 844 - -
1971 103 148 74.8 25.2
1972 133 935 58.5 41.5
1973 111 91 58.9 41.1
1974 107 299 37.6 62.4
1975 8l Bsl 44,8 55.2
1976 72 531 62.5 37.5
1977 - 53 812 3.3 24.7
1978 57 079 59.9 40.1

Source: National Banana Board

Production levels peaked between 1964 and 1973, after which they have suffered a
continuous decline to the present volume of less than 60 000 tonnes. The reasons
for this decline are explained In Annex 3, but basically it results from
agronamic problems, lack of skilled management, flood and drought damage and
marketing difficulties.

Somali banana production is concentrated in the Shabelle and Juba valleys.
Table 3.18 detamiis the number of producing farms, available area and cropped
area from 1972 to 1978. Prior to 1976, slightly mare than balf the national
production came from the Juba valley. The effects of the 1977 Juba river floods
are clearly seen; production from tha Juba valley area dropped to about 40% of
the total. ’

The average vyield of exportable bananea per hectare dropped from nearly
19 tonnes in 1972 to 12 tonnes in 1978.
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TABLE 3.18
Banana Production - Farm Characteristics 1972 to 1978
1972 1973 1974 1975 1976 1977 1978

Number of farms

Shabelle a1 &7 66 57 48 49 53
Juba 64 712 74 72 68 73 &4
Total 145 139 140 129 116 122 117
% In Juba 44 52 53 58 59 60 55

Cultivated area {(ha)
Shabelie 4 700 4 694 3 94 4 209 3 987 3 B95 4 011

Juba 4 428 507 5 075 4 133 3 434 2 488 Z &0
Total 9 128 9 710 9 039 8 342 7 422 6 383 6 831
% in Juba 49 52 %6 50 46 39 41

Productive area (ha)}

Shabells 3 236 307 2 726 2 813 2 65 268 2785

Juba 39m 396 3995 3335 2695 1889 180
Total 7137 705 6721 6148 S318 4547 4 &5
% in Juba 55 56 59 56 51 42 40

Percentage of cultivated area in production

Shabeile 69 66 69 67 66 68 69
Juba 8 78 79 a1 78 76 €5
Total 78 7 7 74 17 n 67

Source: National Banana Bosard

3.6.2 Exports

Somalia has met with two particular difficulties recently in export mearkets far
bananaa. Firstly, the traditional market in Italy haes been eroded, as is shown
in Table 3.19. ’

Although the size of the merket has doubled in the lsst fifteen years, Somalia's
share has dropped from over 50% to 10 to 15%. In addition to production
difficulties in Somalia, strong competition has been encountersd from the well-
organised Central American producers, and recently the French have succeedad in
increasing imports to [taly from their Caribbean territories.
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TABLE 3.19

Italian Imports of Bananas 1963 to 1978

Percentage from

Year Total Somasalia EEC affiliates Others
(' 060 tonmes)

1963 157 54 28 18
1964 148 56 33 11
1965 268 34 43 23
1966 313 26 23 51
1967 306 23 17 60
1968 322 24 21 55
1969 324 24 13 &3
1979 312 26 3 71
1971 323 20 0 €0
1972 351 20 6 74
1973 353 17 1 82
1974 318 12 3 85
1975 304 11 2 87
1976 268 13 9 78
1977 305 14 7 72
1978 336 10 16 74

Source: SMO

Secondly, the Middle East market expanded rapidly, and Somalia exparted over
65 000 tonnes in 1974, However, arguments arose between the ENB and the main
Saudi Arabian importer, with the result that the contract was repudieted. A new
agreement ia now being negotiated with the Agricultural Food Products Company
{AFPC) in Kuwait. It is proposed that AFPC will not only market Somali bananes
in Kuwait and elsewhere in the Middle East, but also provide technical
assistance in Somalia.

3.6.3 World Market Prospects

Teble 3.20 shows recent and projected world banana imports and exports. Overall,
little change, apart from increases due to population growth, is expected.
Consumnption in developed countries is fairly close to saturation point - the
income elasticity of demand for bananas in the USA is 0.08. The only expanding
markets will be those in the Middle East and the centrallv planned economies.

Prices are expected to drop slightly as Central American producers recover from
the hurricane of 1975, but are only expected to rise again slightly. The long
term price forecast has been set at the marginal cost of production since no
significant increases in production efficiency are expected.



TABLE 3.20
World Banana Imports and Exports (" 000 tonnes)
1965 1970 1974 1975 1976 1977 1985

esti-  proj-
mate ected

Exports
Central America 2730 4008 4186 4122 4260 4400 S 340
Philippines - 107 663 823 796 800 940
EEC associate members(l) 1 @8 a1 89 776 786 B0 850
Others - 926 B78 856 710 736 720 770
Total 4694 5804 65% 6421 6578 6720 790
Imports
Developad Countries :
~-EEC 1888 1789 1%5 1915 187 1% 2180
- N America 1732 2085 2268 2187 2411 2320 259
- Japan 358 844 857 8% 82 870 974
- Other . 271 368 506 456 444 480 576
Total 4249 5046 559% 5452 5534 560 6320
Developing countries 378 458 508 509 548 580 700
Centrally planned
aconomles 56 9 15 209 235 260 540
Total 4683 5603 6257 6170 6317 6450 7 560

Note: (1) Ceribbean countries, Ivory Coast, Cameroon and Somalia,
Source: FAQ Commaodity Projections
IBRD Forecasting Division
3.6.4 Prices
(a) Financial
The present FOB Somali port price for banenas i3 SoSh 1 240 par tonne or

SoSh 124 per quintal. Of this the producer receives 5o0Sh 56.50, the deductions
being calculated es follows:

SoSh/quintal
F OB price 124
leas carton price 49
75
less ENB deductions for tranaport,
port charges and packing centres 19,50
Total 56.50
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Cne locally mads cartcn, cantaining 16.5 kg (cr 6.04 cartons per guintal) cosis
SoSh 6.60 plus 0.50 for the plastic plus 1.0C transport, totzlling SoSh 8.10.
Imported cartons are available at SoSh 5.50 each, or SoSh 33 per quintsl.

The ENB opezrates a number of packing centres. [f the producer uses his own
facilities, ©NB deductions zre reduced to 5oSh 13,50, allowing a net producer
price of So3h £1,50 psr quintal.

The world price is only expected to rise some 9% from 1579 to 1985, from 20.7 to
22.5 US cents per kg CIF Hamburg in constant 1978 doilars. Since Somall bananas
are already competing on the open market, the FOB Semalia price should be raised
by the same percentage, allowing 5aSh ! 350 per tonne in 1985. This would allow
a 1985 financial producer price of SoSh &7.50 per tonne.

(b) Economic
In deriving the economic producer price, the same FCB price of S505h 1 350 is
used, but the cost of imported cartons can be substituted, since using over-

priced local cartons implies a subsidy,

The final producer price, {assuming packing facilities provided by ENB) is then:

50Sh/quintal
FOB Kismaya 135.0
less carton charge 33.3
less ENB deductionis 18.5
Total 8.2

{e) By-products

Non-exportable bananas fetch on average 20 cents/kg. Of 100 kg produced, some
65% go for export, 20% are sold on the local market and 15% have no market
value.

3.6.5 Conclusions

Bananas from Somalia should be competitive in the world markets. The appearance
of the best fruit is goed, and the flavour is excellent. The Italian and Middle
East marksts should be able to absorb at least a 50% increase in production from
Somalia - the fruit is already established in Italy, and the Middle East markets
are very close by. The major question is whether production can be increased,
and at a competitive cost.
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CHAPTER &
BASES FOR ECONOMIC AND FINANCIAL ANALYSES

| Introduction

The Mogambo irrigation project as proposed in this report tekes the form of a
discrete entity, a state farm. This state farm will be developed on an area of
land where the present populatlon levels and value of egricultural production
are relativaly low. In concept, the project differs from other possible
developments or settlement schemes wherein the basic units are smallholder
farms. The chief differences are that production can be regerded as coming from
one large farm rather than a group of smaller ones, and the workforce will be
hired labour rather than family labour.

As is usual for any development scheme, the report will consider the effects of
the Introductjon of the state farm in both financial and aconomic terms. The
financial analysis ls concerned with the viability of the project itself, being
basically a comparison of cash expenditure and receipts over the life of the
project. The economic analysis considers the operation of the project In the
lerger context of the costs and banefits to the country itself.

4,2 Project Life

The effective life of the project has been taeken at 30 years which is the
probable life of the most durable component, the clvil engineering works.
Salvage values have not been assumed for plant and machinery, since there Is a
shortage of potential buyers in Somalia, so the machines are unlikely to be
taken In part exchange as a trade-in, and they wlll probably be retalned on the
project as an occasional source of spare parta.

4.3  Labour Valuea and Shadow Pricing

The financial labour wage rates used in this report have been based on a
combination of officiel Government wage scales, Juba Suger project rates, and
prices paid by other local organlaat:ons or farmers. In the economic analysis,
labour's value to the country is not taken as tha cash wage pald but rather the
opportunity cost; that is what the labourer would be earning If not working on
the. pro]ect. In the case of skilled and semi-skilled personnel, demand ls very
high in Somalia and there should be little unemployment, so the economic rate
has been taken at the full financial rate.

For unskilled labour, the sltuation Is more camplex. In purely traditlonal
agricultural end pastoral actlvities in the Juba valley there is certalnly
seasonal unemployment [f Mogambo were the only other empioyment available, then
the economic rate (‘shadow price') should be set at the opportunity cost,
assesged at 50% of the market rate reflectlng six months' probable unempioyment.
However, employment opportunities are increasing in the Lower Juba valley at
Klsmayo, the Juba Sugar project (JSP) and Gelib, and can be expected to increase
further when the Bardheere dam is constructed. Additionaly, all employers are
currently reporting lebour shortages, although this is probably due to the low
wages offered. The Fanoole state farm inltially paid SoSh 10 per day, but
reduced this to SoSh 8 per day in line with the rate offered by JSP. At that
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rate, 5P were having-to send transport some distance to pick up labour and were
still reporiing shortages. It would appear that some potential workers regard
SoSh 8 per day as not being worth working for. This independence of attitude may
be supported by non-recorded family earnings, particularly remittances from
relatives working in Arabia., Local banana growers reported having to pay up to
SoSh 20 per day for seasonal pickers, end the Balad cottdn farm, slthough in a
different part of Somalia, has paid So5h 25 per day for pickers.

For the purpose of this report, a wage and benefits package well above the
minimum now paid has been assumed for the financial snalysis, in order to
attract and keep workers. The unemployment which does exist in Somalia, although
prabably to a greater extent in other regions than the Lower Juba valley, has
been reflected in a shadow value for unskilled labour in the economic analysis.

The fingncia!l labour rate has been assumed at SoSh 12 per day, plus the
provision of housing, heelth and education benefits, and access to an irrigated
plot of land for family food production. A shadow price of SoSh 8 per day (67%)
will be used for the economic analysis.

4.4 Valuation of Foreign Exchange

The importance of this type of project to Somalia's foreign exchange position is
high. Considerable foreign axchange costs will be incurred, particularly for
construction and for agricultural machinery, but all the proposed products are
either import substitutes or can be exportad directly. In assessing the economic
viability of the project, it is therefere important to establish tha true
relationship between the local and foreign currencies,

"The Somali shilling has been linked to the LS dollar since 1972 at an exchange
rate of SoSh 6.295 = | US dollar. However, in the only other areas where the
Somali shilling is traded (Jeddah, Djibouti and the Gulf), the rate of exchange
may be as low as SoSh 15 per dollar. This trade is concerned with the wish of
Somalis working overseas to repatriate their sernings, either in cash or by
means of franco valuta shipments, The IBRD use a rate of SoSh 9.5 = US § 1 in
shadow pricing foreign exchange, and this rate will be adopted in a sensitivity
analysis of the economic rate of return.

4.5 Taxes and Duties

Internal taxes and duties applied within a country to purchased imputs must be
regarded as a financial cost (a cost to the project) but, since the monies
levied revert to the national treasury, should be ignored when calculsting the
economic cost of inputs {cost to the country).

Normally in Somalia, a semi-public development project would be exempt from
these taxes and duties. Libsoma and JSP have this exemption. However, the
exemption is not granted as a right, but must be claimed and negotiated for. At
the request of the State Planning Commission, these taxes and duties will be
included in the financial prices, but excludad from economic prices.

‘Details of the effects of these changes on the prices of inputs are given in
Appendix L.



4,6 The Feedlot Project

The original TAMS/FINTECS report included a substantial feedlot component.
During the reappraisal of the first study, the civil engineering works and
cropping proposals have been changed significantly. These alterations affect the
form and viability of the feedlot unit, as discussed in Annex 4. The feedlot is
not now considered to be a finencial or economic proposition, and has besen
omitted from the overall asnalysis of the project. The specification, costing
and analysis of this component ia shown separataly, in Annex 4.

4,7 The Effects of Bardheere Dam

The baslc project model proposes a project which will be relatively little
affected by the availability of year-round Irrigation water after Bardheere dam
is completed. However some alternative models have baen prepared, in which an
area of | 200 he of bananas is introduced when Bardheere dam is fully
implemented, raplacing | 000 ha of maize and 200 ha of upland rice/maize. These
models are deacrlbed end presented in Chapter 7.

4.8 Sensitivity Analyses

The terms of reference csll far 2 range of sensitivity analyses to be performed.
This has been carried out on both tha with and without Bardheere dam models, and
the results are presented In Chapter 7.

Specifically, the sensitivity tests are :-

A )] Fareign exchange upvalued by 50%
B )] 20% Increase in capital costs

(2) 20% incresae in operating costs

(3} 20% decrease in value of output

a) 2 year delay In achieving agricultural productlon
C )] 20% decraase In capital costs

(2) 20% decrease In operating costs

3) 20% increase in value of output

() Agricultural production advanced by one year
4.9 Cost and Price Assumptions

Far ease of reference, Appendlx I presents the costs of inputs and prices of
outputa, listing their financlal and economic values and the foreign exchange
components.



4.10 Fleod Protection and ‘Water Costs

If the project is implemented before Bardheere dam is in operation, it will be
necessary to provide flood protection works, These would, however, provide a
considerable benefit to downstreamn farmers by diverting flood water away from
the cultivatad lands. Far this reason it has been decided only to charge 40% of
flood protection costs as a direct cost to Mogambo. At present there is no
Development Authority may be instituted in the future, and Bardheere dam will
probably be contructed, no charge for water has been made In the analysis of the
Mogambo project. This is because the civil costs involved and eventual numbers
of downstream users are unknown at present, and any estimate would be so ill-
founded as to be misleading.



CHAPTER 5

CROP BUDGETS

5.1 Introduction

Tables 5.1 to 5.9 present, in financial and economic terms, budgets for the
crops identified in Annex 3 as potentially suitable for Mogambo.

The budgets have been prepared in order to compare the returns to each crop on
an equivalent basis, rather than to include every possible attributable cost.
Unskilled labour used for easch crop is included, but multiplying the labour
requirements by the hectarage of each crop does not exactly give the labour cost
shown in the economlc analysis because of the policy of employing a 'core'
labour force year-round, and because of the requirements for management,
supervisory and adminlstrative staff. Materials costs reflect the physical
recommendatlons made in Annex 3. Prices are summarlsed in Appendlx I (Costs and
Prices of Input and QOutputs).

Machlnery cost data are detailled in Appendix Il.

Processing costs charged to rice and malize are detailed in Appendix III.

5.2 Summary of Crop Budgets

The net margin derived from the crop budgets are:

TABLE 5.1

Net Margins

Crop Net rmargln (SoSh/ha}
Flnancial Economle
Paddy rice 9 482 6 409
Upland rice 7917 5 257
Maize - surface 1238 2 368
Maize - sprinkler 1330 Z 435
Sesame 47 81l
Cotton - hand harvested 3 245 4 550
Cotton - machine harvested 1 880 2753
Bananes (average over & years) 4 464 9 631

Paddy rice is the most profitable annual crop in economic terms, followed in
deacendlng order by upland rice, cotton end maize. Sesame shows low returns, due
to the poor Incremental yield available to lrrigation water.

Under condltions at Mogambo, cotton becomes less attractive since only one crop
can be grown in & year - rice, maize and even sesame can be grown in either or
both seasona.

In economic terms the perennial crop of bananas shows similar returns to the
paddy rice - maize combination.



In financial terms, the ranking of the snrual crops stays the same, although
rice becomes more profitable whereas the other crops become less so. Bananas are
less sttractive, although more profitable than cotton on the ievee soils.

Table 5,2 shows the economic end financial net margins per 1 000 m> of
irrigatien water supplied . per hectare of each crep. The rankings are
approximately in the same order in the case of economic prices, i.e. rice -
cotton - bananas - maize - sesame. However, the range of the net margins is
reduced since the poorer valued crops require less irrigation water to be
supplied. ‘

In financial terms the order is still the same, but the range increases owing to
the wider divergence of the financial net margins over the economic,

For the purpose of selecting the most profitable crops the results shown in
Table 5.1 rather than Table 5.2 have been used.

TABLE 5.2

Returna to Irrigation Water (SoSh per ha)

Crop Net margin Water usecl) Net margin 3

m~ per ha per 1 0G0 m

per year

Fin. Econ. Fin. Econ.

Paddy rice 9 482" 6 409 13 690 693 468
Upland rice 7917 5257 6 630 11294 793
Maize - surface 1238 2368 9 940 125 238
Maize - sprinkler 1330 2435 7 440 179 327
Sesame - 47 811 5890 B8 138
Sesarne - surface 47 811 7 350 6 110
Cotton - hand harvested 3245 4550 10 090 322 451

Cotton - machine harvested 1880 2753 . 10090 186 273

Bananas (average over
6 years) 4464 9631 24 490 182 393

Note: (1) Requirements for irrigation water would be different if crops were
grown in a _different season {e.g. gu season maize (sorinkler)
= 5 380 m”/year). Also, requirements would increase if longer
maturing varieties were introduced for the rice crops. For
example, in the above Table upland rice (sprinkler) requires less
than maize (sprinkler) since the rice is a 10% day variety and the
maize a 120 day variety.



TABLE 5.3

Paddy Rice (SoSh/ha)

(1) Material costs

Financial Economic Foreign

Seed - 120 kg 558
Fertiliser - 150kgofN 429
30 kg of P70g 94
Herbicide - 9 | of Preforan 30 EC 34
2 | of Propanil 36 EC 86
Pesticlde - 5 1 of Dimecron 250 ULV
(in two spplications) 168
Aerial
spraying - 4 epplications 140
TOTAL 1789
(2) Machinery operations (excluding operators)
150 hp tractor - 1.8%9h 239
110 hp tractor - 2.97 h 191
75 hp tractor -~ 0.75h 29
Rice combine - 0.91h 164
Equipment costs 67
TOTAL 690
(3) Machinery operators 39
(4) Machinery depreciation 429
(5) Unskilled labour (22 man days) 264
(6) Processing costs
Drying, storing and milling 327
TOTAL costs 3538
(7) Returns
2B quintals milled rice 13 020
(8) Net margin 9 482

213
168

26
157

631

39

429

176

2711
3279

9 668

6 409

axchange

386
85
255
70
13¢
140

1072



TABLE 5.4

Upland Rice (SeSh/ha)

Financial Economic Foreign

exchange
(1) Material costs

Seed - 120 kg 558 558 -
Fertiliser - 150kgofMN 429 429 386
30 kg of PyOs 94 94 85
Herbicide - 9 | of Preforan 30 EC 314 283 255
3 ] of Propanil 36 EC 129 117 105

Pesticide - 5 1 of Dimecron 250 ULV
(in two applications) 168 151 136

Aerial

spraying - 5 applications 175 175 175
TOTAL 1 857 1807 1142

(2) Machinery operations (excluding operators)

150 hp tractor - 1.B9h 239 213

110 hp tractor - 2.41h 155 136

75 hp tractor - 0.50h 20 17

Rice combine - 0.91h 164 157

Equipment costs 49 49

TOTAL 627 572
(3} Machinery operators 34 34
(4) Machinery depreciation 386 386
(5} Unskilled labour (23 man days}) 276 184
(6) Processing costs

Drying, storing and milling 286 237

TOTAL costs 3 476 3220
(7) Returns

24,5 quintals milled rice 11 393 8 477
(8) Net margin 7 917 5 257
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TABLE 5.5

Surface Irrigated Malze (SoSh/ha)

Finanecial Economic Fareign

exchange
(1) Material costs
Seed - 20 kg 19 19 -
Fertiliser -~ 1l0kgofN 315 315 284
25 kg of P,0g 79 79 71
Herbicide - 5 1 of Primagram 500 FW 307 277 249
Pesticide - 5 | of Nuvacron Combi
(in two applications) 184 165 149
Aerial
spraying - 5 ‘applications 105 - 105 105
TOTAL 1 009 960 858

_ {2) Machinery operations (excluding operators)

150 hp tractor - 2.23h .282 251
110 hp tractor - 2.41h 155 136
75 hp tractor - 1.56 h 61 53
Majze combine - 1.25h 241 232
Equlpment costs 59 59
TOTAL 798 731
(3) Machinery operators 45 45
(4) Machinery depreciation 491 491
(5) Unskilled labour (22 man days) 264 176
(6) Other costs
" Drying and storage 35 29
TOTAL costs 2 642 2 432
{7) Returns 40 quintals 3 880 4 800
(8) Net margin 1 238 2 368



TABLE 5.6

Sprinkler-Irrigated Maize (SoSh/ha)

rinancial Economic Foreign
exchange

(1) Material costs

As for total of surface-jrrigated maize 1 009 940 848

(2) Machinery operations (excluding aperators)

150 hp tractor - 2.Z23 h 282 251
110 hp tractor - 2.4l h 155 136

75 hp tractor - 1.33h 52 45
Maize combine - 1.25h 241 - 232
Equipment costs 57 57
TOTAL 787 721

(3) Machinery operators 43 43
(4) Machinery depreciation 484 484
(5) Unskilled labeur (16 man days) 192 128

(6) Other costs

Drying and storage 35 29
TOTAL costs ' 2550 2365
(7) Returns 40 quintals 3 880 4 800
(8) Net margin 1330 2 435



TABLE 5.7
Seaame (SoSh/ha)

Financial Economic Foreign
exchange

(1) Material costs

Seed - 10 kg 27 27
Fertiliser -  50kgofN 143 143
25 kg of P,0q , 79 79
Herbicide - 1.8 of Treflan 30 EC 154 139
Pesticide - 2 | of Basodin 60 EC . 134 121
1.0 | of Nogos 60 EC 49 44
Deslccant - 3.5 | of Reglone 211 193
Aerial
apraying - 3 applications 105 105
TOTAL 902 851

(2) Machinery operationa (excluding operators)

150 hp tractor - 2.23h 282 251
110 hp tractor - 2.47 h 159 140
75 hp tractor - 0.50h . 20 17
Equipment costs 65 65
TOTAL 526 473
(3) Machinery operators 31 31
(8) Machinery depreclation 282 282
(5) Unskilled labour (29 man days) 348 232
TOTAL costs ‘ 2089 1 869
(6) Returna 8 quintals 2136 2 680
{7) Net margin 47 811



TABLE 5.8

Cotton - Hand Harvested (SaSh/ha)

Financial Economic Foreign

exchange
(1) Material costs

Seed - 30 kg (undelinted) 17 17 -
Fertiliser - 80 kg of N 229 229 206
Herbicide - 2.8 1 of Treflan 154 139 125
Pesticide - 2.5 ] of Nuvacron Combi C500

(in 8 applications) 734 660 594
Aerial
spraying - 10 gpplications 350 350 350
TAOTAL 1563 1474 1 346

(2} Machinary operations (excluding operators)

150 hp tractor - 1.8%9h 239 213

110 hp tractor - 2.41hH 155 136

75 hp tractor - 1.83 h 71 62

Equipment costs 67 57

Transportation of cotton to Jamama(l) 275 275

TOTAL 757 743

(3) Machiney operators 37 37
(4) Mschinery depreciation 272 272

(5} Unskilled labour (103 man days) 1236 824

TOTAL costs 3905 3350

{6) Returns 25 quintals 7 150 7 900

(7) Net margin 3 254 4 550

Nate: (1) Calculated as: ADC price af SaSh 5.0 per tonne per ha far 22 &m,
This is twice normal rate due to the low bulk density of cotton,



TABLE 5.9

Cotton - Machine Harvested (505h/ha)

(1) Material costs

Seed - 50 kg (delinted)
Fertilisar - 20 kg of N
50 kg of P5,0s

Herbicide - 2.8 1 of Treflan

0.11 kq of Diuron
Pesticide - 2.5 1 of Nuvacron Combi C500

(in 8 applications)

Desiccant - 3.5 | of Regelone
Aerial
spraying - 11 applications
TOTAL

(2) Machinery operations {(excluding operators)

150 hp tractor =~ 1.8%9h
110 hp tractor - 2.41 h
75 hp tractor 1.83 h
Equipment costs

Stripper

harvester - 25h

Transportation of cotton to Jamama(

TOTAL
(3) Machinery operators
(4) Machinery dapreciation

(5) Unskilled labour (24 man days)

TOTAL cost
(6) Returns 20 quintals

(7) Net margin

1y

28
157
154
734
211
385

1732

239
155
71

415

220

1154

52

614

228
3 840

5720

1 880

28

157
139
660
193
385

1624

213
136

- 400
220

1 085
52

614

192
3 567

6 320

2753

Note: (1) As for hand harvested cotton but 20 quintals/ha.

5=9

Financial Economic Foreign

exchange

51
141
125

594
174
385
1475



TABLE 5.10

Plant Crop Bananas (5a5h/ha)

Financial Economic Foreign

exchange
(1) Material costs
Suckers - 2 000/ha 3 000 3 oot
Fertiliser - 296 kgof N 845 847 762
- 50 kg of Py0s 157 157 141
- 100 kg of K70 287 287 258
Herbicide - 4 | of Gesapax 171 154 139
12 | of Gesapax/Gepiron 547 492 443
Insecticide - 120 kg of Furadan 10 G 2 346 2124 1912
TOTAL 7 373 7 061 3 655

(2) Machinery operations

150 hp tractor - 9h 1137 1013
110 bp tracter - 3h 193 170
75 hp tractor - 6.5 h 254 222
Implements costs 112 112
TOTAL 1 496 1517
(3) Unskilled labour (205 man days) 2 460 1 640
TOTAL costs 11 529 10 218



(1)

(2)

(3)

(&)

~(5)

TABLE 5.11

'S Year Ratoon Bananas (5aSh/ha)

Material costs

Financial Economic Foreign

Fertiliser -~ 296 kgaofN a47
50 kg of P50g 157
100 kg of K%D 287
Insecticide - 120 kg of Furadan 10 G 2 364
TOTAL 3 655
Machinery costs
110 hp tractor - lh 64
75 hp tractor - 1lé6h 624
Implement 109
TOTAL 797
Unskilled labour (422 man days) 5 064
TOTAL costs 9516
Returns
Exportable - 250 quintals 16 875
Local - 50 quintals 1000
TOTAL returns 17 875
Net margin over & years
TOTAL costs 59 109
TOTAL returns B9 375
Average net return per year 5 D44
Less: Machinery operators 100
Machinery depreciation 480
Net annual return 4 464

847
157
287

2124

3415

57
546
109

712

3376
7 503

20 800

1 000

21 800

47 733

109 000

10 211

100
480
9 631

exchange

762
141
258
1912

3073



CHAPTER 6
ANALYSIS OF BASE CASE

6.1 Introduction

The cropping pattern in the base case has been developed by maximising the
averages of the crops with the highest net margins, having regard to the
agronomic constraints ldentified in Annex 3.

On the surface irrigated basin soils, the whole 3 321 ha are cropped with paddy
rice in the gu season. Although double cropping paddy rice would generate high
revenues, it Is felt that growing two 120-day crops requiring high quality soil
and water management would be over-optimistic, particularly since esrly or
delayed rains in either of the two rainy seasons would seriously affect
operations. Instead, e more conservative approach has been taken wherein only
70% of the area is cropped, with 90-day maize.

On the levee soils, bananas cannot be grown until the Bardheere Dam is
implemented. Upland rice will be susceptible to gramlnaceous weed infestaton
and bird damage, so upland rice has been restricted to one-third of the area
(998 ha) during the gu season. Another 1 100 ha are planted with cotton, the
next most profitable crop. The area of cotton is limited by the availabllity of
casual labour. In view of the present labour shortage in the area, only 1 000 ha
of handpicked cotton will be grown. Another 100 ha wlll be mechanically
harvested on a trial basls. The remaining 1 000 ha of levee soils will be
planted to maize in the der ssason. The agrlcultural Implementation schedule is
detalled in Appendlx V. '

6.2 Results of Analysis

The supporting data for the analyses are presented in Appendlx IV. Table 6.1
shows. the 30 year cash flow at economlc prices, Table 6.2 &t flnancial prices,
and Table 6.3 the foreign currency flows.

A series of sensitivity tests has been run to calculate the Internal rate of
return under various assumptions. The results are presented in Table 6.4.

The IRR of the base case at economlc prices is very low, at 3.05%.This is mainly
due to. the high initial costs of the project. Table 6.1 shows that at full
development the value of incremental output runs at 140% of total average costa,
exceeding them by some SoSh 20 million per year. However, the accumulated net
costa have reached SoSh 330 milllon by the end of year 5, when the benefits are
nearly at maximum levels and the subsequent revenues from the project take untll
year 21 to repay the accumulated costs, assumlng no interest charges on
repayment of loans.

The IRR at financial prices is only slightly higher than the economic IRR being .
3.27%. This balance is a result of higher forecast financial prices being offset
by greater costa when taxes and duties are jncluded. Shadow prlcing unskilled
lebour makes little difference since these costs are very low In relation to the
overgll project.
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Model 3 shows an IRR of 10.4% when only items generating, or paid for in,
foreign exchange are included. Although the capital Intensive nature of the
project generates a high foreign exchange requirement, the revenues, being all
export crops or import substitutes, more than offset the costs.

This condition is refiected in Model 4, where the Somali Shilling is shadow
priced at the unofflcial rate available in the Gulf States, i.e. SoSh 9.5 per
dollar. The increased surplus of foreign exchange revenues over costs lifts the
base case economic IRR from 3.1 to 5.2%.

TABLE 6.4

Internal Rate of Return of Base Case under Varioua.Auumpl:luns

Maodel Nr Assumptions IRR
1l . - Economic values - Table 6.1 3.05
2 Financial values - Table 6.2 3.27
3 Relationship of Foreign Exchange flows -
Table 6.3 10.39
4 As 1 but Foreign Exchange devalued by 50% (1) 5,16
5 As 1 but Capital Costa Increased by 20% 1.30
6 As ) but Operating Costs Inéreased by 20% 0
7 As 1 but Output decreased by 20% _ negative
8 As 1 but Output delayed by 2 years 0.88
9 Asg 1 but Capital Costs decereased by 20% 5.80
10 As 1 but Operating Costs decreased by 20% ' 5.99
11 As 1 but Output incraased by 20% 7.44
12 As 1 but Output achleved 1 year early 4.85
13 As 1 but Expatriate Costs not included - 3.73
14 As 1 but Capital and Operating Costs increased
by 10% end Output delayed 1 year -0.60

Note: (1) Exchange rate taken as SoSh 9.5 = US $1,00

Models 5 to 8 all reduce the performance of the project, by increasing costs or
decraasing or delaying returns, The effect naturally is to bring the IRR very
close to zero. A 20% decrease {n output has the greatast effect.

Conversely, Models 9 to 12 Improve the economic (RR by assuming lower costs or
increased yields. Agein, the IRR is most sensitive to a 20% increase in output,

rising to 7.5%.



*adel 13, omitting expatriate costs, has been included to examine the effect on
the project if the substantial expatriate salary cosis were paid by an externai
agency, rather than the project. The sffect, however, is small, raising the IRR
by 0.5% to 3.7%.

6.3 Additional Benefits

The Consultants have recognised, but not attempted to quantify, extra benefits
to Somalla resulting from the implementation of the praject. These would include
increased employment in addition to the project labour force, improved health,
hygiene and nutritional standards locaily, increased agricultural and livestock
extension efforts and an increase in the levels of skill of the population,

6.4 Conclusion

The rate of return of the base case projegt, as originally specified and
analysed, is positive but very low. Sensitivity tests show that the IRR might
rise above 6%, given a 20% decrease in capital or operating costs or increase in
output, but it is felt that this condition is not likely to occur.

The inherent economic weakness of the base case is that the project, starting
with an essentially undeveloped site, must bear very heavy initial development
costs. In order to recoup these costs, five alternative cases have been
examined. These all aim for a more profitable project, by reducing the area of
land which I8 expensive to develop, by omitting low value ecrops, or by delaying
implementation until water is aveilable from Bardheere dam.

The cases are specified, analysed end discussed in Chapter 7.



CHAPTER 7

COMPARISON OF ALTERNATIVE CASES

7.1 Introduction
Five cases, all alternatives to the base case, have been studied.
The six cases are -

Base case -  No Bardheere dem at any time. Basin and ievee solls developed.
Reduced flood protection costs.

Case 2 - No Bardheere dam et any time. Only the basin solis developed.
Reduced fiood protection costs.

Case 3 - Only the basin soils developed, after Bardheere dam in effect.
No fiood protection costs. '

Case 4 - Base case but delayed until Bardheere dam implemented, and with
bananas replacing maize on the levee soils. No flood protection.

Cage 5 - As case 4, but basin soils developed before Bardheere dam, levee
soils developed after. Reduced flood protectlon.

Case 6 - Basge case, but after Bardheere dam is Introduced bananes replace

malze on levee solls.

In thase cases where Bardheere dam la assumed to become operatlonal durlng the
life of the project, year 8 is teken as the first full year of controlled water

supply. ‘

Since the analysis of the base cese revealed little difference between models at
financlal and economlc values, the five additlonal analyses below have been
carried out at economic vaiues only.

7.2 Engineering Costs of Alternatives
/.2.1  Introduction

The engineering costs for the base case are given in Chapter 8 of Annex 5. In
order to analyse the alternative cases the engineering costs have been estlmated
described below.

7.2.2 Case 2

In view of the higher costs of the sprinkler Irrigatlon system it was decided to
Investigate the economicas of a project which only included those sreas which
could be irrigated by surface methods (case 2). For this case it is assumed that
some marginal areas couid be inciuded In the surface irrigation system (which
would otherwise have been under overhead Irrigation) giving a total net area of
3 600 ha.



The engineering corstruction costs for this case have bsen based on those fer
the base case, with suitable madificatlons, as deccribed below.

(a) Land Preparation

Bush clearance is required over an area of 4 000 hs, land planing over 3 600 ha,
land leveiling over 3 600 ha and a detailed land levelling survey over 3 600 ha.
Costs have been calculated on a per hectare basis.

(b) Earthworks

The sarthwork reguirements for canals and drains ere less than those for the
base case but the reduction Is not proportional to the reduction in area
irrigated since the sprinkler irrigation would take place at night. The canal
capacities for the base case are in fact determined by the requirements for the
surface irrigation, particularly those for paddy rice.

An estimate of the earthwarks has been made, based on assumptions regarding the
distribution system required. The earthwarks for flood protection will also be
less since the area to the north of the flood relief channel would not require
protection.

(c) Canal Structures

The majority of the canal structures as detailed for the base case are required
for surface irrigation only. It has therefore been assumed that the costs for
canal structures for case 2 are the sarne as for the base case.

(d) Drain Structures

A number of drain structures included in the base case designs ara not required
for case 2. These are;

4 Nr drain underpasses

5 Nr road culverts

4 Nr junction culverts |

4 Nr drain culverts under flood bund.

To obtain a cost estimate for case 2 the costs of the structures listed above
were substracted from the cost of drain structures for the base case.

(e) In-field Structures

The cost of In-field structures for case 2 is greater than the cost for the base
case because of the increased area of surface irrigation. The increased cost has
been calculated in proportion to the increase in area irrigated.

(f) Pump Stations

An assessment of water requirements for 3 600 ha of paddy rice gives the same

peak irrigation requirement as for the base case. The main pump station for
case 2 will therefore be as for the bese case.

7-2



No sprinkler pump stations are required.

The number of drainage pump stations required is reduced to four.

(@) Sprinkler Equipment

No sprinkler equipment is required.

h) Primary Roed

The 2 km of surfaced road from the main road to the project headquarters, and
18 km of compacted earth road are required.

(i} Buildings
The base case included buildings far thel project headquarters and at four

project viliages. For case 2 only 2 praoject villages and a slightly smaller
project headquarters have been allowed for.

§)) Services and Equipment
Potable wsater supply and power supply for 2 project villages and project

headquarters are required. The cost of miscellaneous items has been assumed to
be 80% of that for the base case. ‘

(k) Engineering Deaign and Supervision of Construction

The estimated costs of design and supervision of construction have been scaled
down in portion to the capital costs of the engineering works.

The estimated construction costs for case 2 have besen divided into 3 years In
similar proportion to those for the bese case.
Dperation and maintenance costs for case 2 have been estimated as follows :-

(i) Vehicles and Machinery
It has been assumed that the cost for operstion and malntenance
vehicles and machinery Is 70% of that for the base case. This is

because much of the maintenance works are asaociated with the
canalisation end drainage system.

(1i) Fuel and Qil

The following assumptions have been made :-

Annual fuel costs for main pump atation are the same as for the
base case.



Annual fuel costs for the crainage pump stations are 80% of the
annual cost for the base case because anly four drainage pump
stations are required.

Annual fuel costs for vehicles and machinery are 70% of the
costs for the base case.
(iii) Spare Parts and IMaterials

It has been assumed that the annual cost for spare parts and
materials is 70% of the cost estimated for the base case.

Table 7.1 gives the estimated engineering cost schedule for
case 2.
TABLE 7.1
Case 2: Engineering Cost Schedule (So5h ' 000)

Year Construction and Operation and Fuel and Spare parts
replacement maintenance oil and materials
vehicles and
machinery
1 43 411 &4 110 -
2 78 580 - 3414 326 381
3 al 178 1 595 1 006 08
4 - 2 8% 2 666 1797
5 - 22 .2 6468 1993
6 525 - 2 668 1993
7 355 995 2 668 1993
8 1 540 1 0%0 2 668 1993
9 22 141 2 668 1993
10 90 88l 2 668 1 993
11 17 1 040 2 668 1 993
12 7121 2 912 2 668 1993
13 4 735 1108 2 668 1 993
14 - 1 515 2 668 1993
15 - 3 2 668 1993
16 525 - 2 668 1993
17 6 291 1 559 2 668 1993
18 1 665 1971 2 668 1993
19 - 1 418 2 668 1993
20 - 880 2 668 1993
21 1m 18 2 468 1993
22 7121 2 032 2 668 1993
23 4 735 ) 090 2 668 1993
24 - 1515 2 668 1993
25 22 &7 2 668 1 993
26 615 88l 2 &68 ) 993
27 1 455 2 5 2 668 1993
28 1 540 1970 2 668 1993
29 - 94 2 668 1993
30 - - 2 658 1993



7.2.3 Case 3

Case 3 considers the implementation of the basin soils only safter the
cosntruction of Bardheere dam. Therefore the engineering cost schedule for
case 3 is the same as for case 2 except that less extenswe flood protection
works are necessary,

After the construction of Bardheere dam some flood protection works (190 000 m°
of bund) are still required but no flood relief channel is necessary and
therefore no siphon for the main canal is required.

The engineering cost schedule for case 3 is therefore the same as case 2 except
for a reduced constructlon cost in Year 1.

7.2.4 Case &

Case 4 considers the full implementation (base case) after the construction of
Bardheere dam but with 1 173 ha of bananas included in the cropping pattern
instead of maize and upland rice/maize.

Delaying the project until the completion of Bardheere dam eliminates the need
for extensive flood protection works, in particular the flood relief channel and
the main canal siphon under it are not required.

The inclusion of bananas on 1 200 ha in the cropping pattern necessitates
Increases to the canal cepacltles to meet the Increased water requirements.
These Ilncreases have been estimated and the approprlate cost increases over the
base caee are given below.

Main purnp station - + 6%
Maln canal head reach - + 4%
Main cenal siphon under road - + 2%

These changes to the capital costs have been aaaumad to be effective In year 1.
The construction costa for years 2 and 3, the capital costs for operation and
maintenance vehicles, the replacement costs and the costs for spare parts and
materlals have been assumed to be the same as for the base case. The annual fuel
and oil costs for case 4 are greater than for the base case because of the
increased capacity of the main pump station.

7.2.5 Case5

Casa 5 conslders tha Implementation of the basin eoile initially followed by the
introduction of sprinkler irrigation after the conatruction of Bardhaere dam.

The following progremme for constructlon has been assumed :

Year 1 - atart construction for surfece irrigation

Year 3 - complete construction for surface Irrigation
Year & . start construction for sprinkler irrigation system
Year 7 - Bardheere dam completed

Year?7 - complete conetruction for sprinkler irrigation.



The engineering cost schedule for case 5 is as follows :

Years l to 5 - same costs as for case 2
Years 6 and 7 - sprinkler construction costs
Years 8 to 30 - same costs as for base case

7.2.6 Case 6

Case 6 considers the full implementation (base case) befare the construction of
Bardheere dam but with a subseguent change to the cropping pattern ta include
1 173 ha of bananas when Bardheere dam is operational.

The higher water requirements of the bananas necessitate an increased capacity
of the main pump station, the head reach of the main canal and the two siphon
underpasses. These Incresses, which will be incorparated during the construction
period as it Is impracticable to make the changes subsequently, have been
assumed to be effactive in year 1. '

The construction costs for years 2 and 3, the capital costs far operation and
maintenance vehicles and machinery, the replacement costs and the costs for
spare parts and materials sre the same as for the base case.

The annual fuel and oil costs for the main pump station are assumed to be 8%
greater than for the base case.

7.3 Case 2

It Is unfortunate that at Mogambo the levee soils are more expensive to irrigate
and can. support lower valued crapplng patterns than the basin soils. Case 2
analyses the effect of not developing the levee soils at all.

Bardheere dam is assumed not to be introduced at all, so costs of flood
protection works have been included. Only 40% of these costs have been charged -
to Mogambo, the rest being assumed to benefit downstream farmers.

At full development the cropping pattern comprises :

gu 3 600 ha paddy rice
der 2 500 ha surface irrigated majze

These areas are slighly above those for the base casa, and amssume that all
possible land has been cultivated.

Table 7.2 shows the 30 year cash flow at economic values for case 2, The
internal rate of return has been calculated at 4.07%.

The fact that this is little higher than the IRR for the base case is due to the
greater [ntensity of production being offset by the loss of some economies of
scale. Gross annual incremental returns per hectare at full development are
SoSh 12 715 as opposed to SoSh 10 689 for the base case. However, total capital
costs per hectare over the first 10 years rise from SoSh 56 922 in the base case
to SoSh 66 B07 in case 2. Full development operating costs per hectere also rise
from SoS5h 5 565 In the base case to S5c5h 6 548 in case 2. The increase in
capital costs is due to less than proportional reductions in overhead and
infrastructural costs,.and to the basin soils not =)l lying together in one
block. Higher operating costs are due to the more intensive cropping pattern.
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7.4 Case 3

Case 3 takes the same basic form as case 2 - only the basin soils are developed
but it is assumed that the project is not completed until Bardheere dam is in
operation.

In fact, the controlled availability of water from Bardheere makes no difference
to the cropping patterns or returns on the basin soils, although the likelihood
of being able to perform field operations on time is increased. The capital and
operating costs are the same as for case 2, except that there is now no need for
any flood protection works (see Appendix V).

The internal rate of return of case 3, based on data in Table 7.2, has been
calculated at 4.20%, i.e. very little higher than case 2.

7.5 Case 4

Case 4 represents the situation if the base case were developed but not until
after Bardheere dam is onstream. As in cases 2 end 3, the basin soils are
unaffected by the presence of controlled water from Bardheere, but bananas can
now bs grown on the levee soils. The potential banana area is not unlimited,
howevar, since labour requirements are high, and the export market must be
limited (see Annex 3). Bananes have been grown on just under 1 200 he, a similar
area to cotton, and the remaining hectares of levee soils are double cropped
with upland rice and maize.

At full development, the cropping pattern is :

Crop Basin soils (ha) Levee soils (ha)
Gu Der Gu Der
Paddy rice 3321
Upland rice 974
Maize 2295 974
Cotton 962
Bananas - 1173 - |

There is a reduced cost for flood protection works, since the project would
start after Bardheere is implemented.

The 30 year cash flow is shown in Table 7.3. The internal rate of return has
been calculated at 6.16%.

Table 7.3 shows that, at full development, incremental project revenues at
SoSh B8 million per year are nearly double the level of operating costs. The
rate of return is still Jow for the same reasons as in the base case, i.e. that
discounted subsequent production can hardly offset high initial capital costs.
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7.6 Case 5

Cage 5 assumes that the basin soils are developed immediately, and tha levee
goils are brought into production after Bardheere dam is operational, i.e. in
year B of the project. The cropping pattern jg thus an amalgam of case 2 until
year 7 and case 4 thereafter.

The 30 year economic cash flow is shown in Table 7.4, supported by data in
Appendix VI[. The internal rate of return has been calculated at 3.94%.

It ia to be expected that the [RR for cese 5 would be less than case 4, owling to
the restricted area in years 1 to 7, but higher than case 2 owing to the later
inclusion of the levee solls.

7.7 Case 6

Cease & assumes that the cropping pattern and development schedule of the base
case are adopted until year 8. At that time, Bardheere dam ls assumed to
commence operation, so 1 200 ha of levee soils are taken from single-croppad
maize end planted to bananas.

The 30 year economlc cash flow is shown Iln Table 7.5, supported by data in
Appendix VIII. The internal rate of return has been calculated at 5.38%, IL.e.
slgnificantly higher than the base case, but less than case 4 owing to lower
valued crops in years 1 to 7.

7.8 Conclusion
Table 7.6 surnmarlses the different cases and their results.

All the alternatives yleld a higher rate of return than the base case but none
is so outstanding that the choice can be made simply on economic grounds.
Cases 2 end 3 - implement the basin soils only - have bean rejected since the
rate of return is little higher than the base cass, only a proporation of the
area would be developed, the viability of the project would ba entlrely
dependent on successful rice production, and the direct end indirect benefits to
Somaz]la would be llm]ted.

Cese 4 shows slightly the highest rate of return, but adoptlon of this choice
would mean that the project could not start untll Bardheere dam was bullt. In
view of the urgent need to increase agricultursl production in Somalla, thls
optlon is not recommended.

Of cases 5 and 6, cage 6 Is the most attractive optlon. The IRR is only slightly
higher than case 5, but the whole ares at Mogembo can be developed at once,
instead of just the basin soils. The project would still be vleble and
signiflcant even if further delays occur in the construction of Bardheere dam.

Case 6 ia therefore recommended as tha preferred form of the praject. Finencial
and sensltlvity analyses of casa 6 are detaijled in Chapter 8.
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Case

Base

TABLE 7.6

Summary of Different Cases

Cropping pattern (ha)

Before Bardheere

Basin

P.rice
Maize

P.rice

- Maize

P.rice

Maize

P.rice
Maize

3321
2 295

3321
2295

3321
2295

Levee

U.rice 998
Maize 2 006
Cotton 1103

U.rice 998
Maize 2 006
Cotton 1 103
Benanas -

F lood IRR

After Bardheere protection { %)
Basin Levee
Yes 3.05
No change
No change Yes 4,07
P.rice 3 600 - No 4.20
Maize 2 500 -
P.rice 3 321 U.rice 974 No 6.16
Maize 2 295 Maijze 974
Cotton 962

P.rice

Maize

P.rice

Maize

3321
2295

3321
2 295

Bananas 1173

U.rice 855 Yes 3.94
Maize 855 '

Cotton 1081

Bananas 1173

U.rice 856 Yes 5.38

Majze 937 '
Cotton 1 080
Bananas 1173



CHAPTER 8
FURTHER ANALYSIS OF RECOMMENDED OPTION - CASE 6

8.1 Introduction

Table 7.5 has detailed the 30 year cash flow for case 6 in economic terms. This
chapter shows the result of the same analysis in financial terms, calculates
various economic indicators and discusses the results of the sensitivity
analyses.

8.2 Financial Results

The 30 year financial cesh flow is presented in Table 8.1, supported by data in
Appendix VIII. The internal financial rate of return has been calculated at
4.09%. : :

The similarity betwsen the financial and economic results has already been
discussed in Chapter 6, and is due to a forecast increase in financial prices in
real terms being offset by increased costs when taxes and duties are included
and unskilled labour is no longer shadow priced. In case 6 the financial model
is slightly worse than the economic whereas in the base case it was slightly
higher. This difference is due to the inclusion of an area of bananas requiring
a much higher level of unskilled labour, and for which there is no substantial
price rise expected.

8.3 Break-even Point

From dsta In Table 7.5 It can be shown that the economic break-even point of the
project occurs in yeer 18, assuming no loan repayments or interest charges.

8.4 Benefit - Cost Ratio

The Somall Development Bank charges €% interest on long term loans to
agriculture, 6.5% to industry end 7.5% to other sectors. The 6% rate has been
used to calculate the economic indicators on the assumption thet capital, if not

allocated to the Mogambo project, would be used elsewhere. in the agriculturai
sector.

The economic benefit strearmn discounted at 6% = SoSh 8 705 410
The economtc cost stream diacounted at 6% = SoSh 8 2;38 200

The benefit-cost ratio = 0.974

8.5 Neat Present Worth

Using 6% as the opportunity cost of capital again, the net present worth of the
project after 30 years is minus SoSh 23 279 000.
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8.6 Value Added

Defining 'value added' as the 30 year, non-discounted, benefit stream net af all
costs except loan and interest repayments, the project yield S03h 417 miilion.

8.7 Balance of Payments

The fact that all project output is either for export or acts an an import-
substitute will hava a significant effect on the balance of payments situation.
Over 30 years, the net non-discounted value of the project in foreign exchange
terms (from Table 8.2) comes ta SoSh 1 387 million, or US $ 220 million. The
derivation of Table 8.2 is detailed in Appendix VIII,

8.8 Sensitivity Analyses

A range of sensitivity analyses have been performed, with the results presented
in Table 8.3,

The results take the same form as for the base case, discussed in Chapter 6. The
project is more sensitive to changes in output than to changes in either capital
or operating costs. Advancing or retarding implementation has little effect; nor
does a change in the date when Bardheere dam becomes operational.

The most encouraging analysis is the very favourable relationship between
foreign exchange earned and spent, due to the fact of all products having a high
foreign exchange camponent. Accepting the view that the Somali shiliing is
effectively overvalued by 50% by virtue of being tled to the US dollar gives a
true rate of return to the project of 9.1% when forelgn exchange is valued
correctly.

TABLE 8.3

IRR af Case 6 under Various Assumptions

Model Nr Assumption IRR
(%)
1 Economic values - Table 7.5 5.38
2 Financial values - Tabie 8.1 4.09
3 Relationship of Foreign Exchange flows - Table 8.2 16.47
4 As 1 but Forelign Exchange upvalued by 50% 2.09
5 As 1 but Capital Costs increased by 20% 3.88
6 As 1 but Operating Costs increased by 20% 2.93
7 As 1 but Qutput decreased by 20% 0.31
8 As 1 but Cutput delayed 2 years 2.98
9 As 1 but Capital Costs decreased by 20% 7.78
10 As 1 but Operating Costs decreased by 20% 8.09
11 As 1 but Qutput increased by 20% 9.63
12 As 1 but Output achieved 1 yesr early 7.51
1z As 1 but Bardheere dam 1 year early 6.08
14 As 1 but Bardheere dam 2 years late 5.18
15 As 1 but Capital and Operating Costs increased
by 10% and Outnut delayed by 1 year 1.84



The value added to the project by the implementaiton of the Bardheere dam, i.e.
the difference between the base case and case &6, amounts to SoSh 189 million
over 30 years. Discounted at 6%, the net present value of the benefits tatals
SoSh 56 millions. Averaged over 30 years, the non-discounted benefits came to
SoSh 1 000, and the discounted to SoSh 300 per hectare of the project per year.

8.9 Financing Requirements

Cost and price data were collected in mid 1979. Assuming that year 1 of the
project is 1981, the following table shows the actual financial costs which will
be incurred in the first four years, assuming inflation of 15% per year from
1979 onwerds. After the fourth year, project revenues exceed annual costs.

Uninflated Inflated
annual annual
costs coats
{SoSh) (S05h)

Year 1 71 960 95 167
Year 2 159 309 242 289
Yeer 3 128 130 224 100
Year 4 18078 36 361
Total 377 477 597 917
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CHAPTER 9
COMPARISON WITH PREVIOUS REPORT

9.1 Introduction

The internal economic rate of return of the project specified in previous
chapters, at 6%, is considerably less than the IRR of 16% achieved by the
project propased by TAMS/FINTECS (1977). Thie change is mainly due due to a rise
in costs whereas product prices have changed very llttle. The following sections
digscuss specific differences.

9.2 Production Pattern

Table 9.1 summarises the production patterns proposed in the two reports.

TABLE 2.1

Comparison of Productien Patterna

Enterprise Annual production
TAMS/FINTECS This report
Malze 2 405 ha 3 222 ha
Sasame , 1 450 ha 0 ha
Paddy rice 955 ha 3 321 ha
Upland rice 0 ha 856 ha
Clover 1 910 ha 0 ha °
Legumes 4 350 ha 0 ha .
Cotton 1 450 ha -1 080 ha
Bananas _ 0 ha . 1173 ha
Cattle sales 28 500 ha 0 head
Total area 6 260 ha - 6 430 ha
erpping percentage 200 % 153 %

The differences are that rice is now very much more emphasised, with an Increase
in maize and the introductlon of bananas. Sesame is now omitted, as are the
5 B0O ha of fodder crops and legumes,

9.3 Product Prices

Economic product prices have changed considerably in some Instances in the two
years between the two reports.

Although the present financial prices are close to those adopted by
TAMS/FINTECS, the economic prices are considerably different, Sesame and seed
cotton have dropped in price slightly, maize has risen, and rice has increased
considerably.



TABLE 9.2

Product Prices Used (economic)

TAMS/FINTECS This report

(Sash) (Sash)
Rice 215 per quintal : 346 per quintal
Seed Cotton 380 per quintal 316 per quintal
Maize 107 per quintal 120 per quintal
Sesame 378 per guintal 335 per guintal
Cattle Purchases 2.5 per kg 5.3 per kg
Cattle Sales 3.5 per kg 5.9 per kg

Cattle purchase prices were 70% of sales prices, but have now risen to 90% and
the general price level has nearly doubled.
9.4 Project Revenues

At full development, incremental project revenues are reasonably similar in each
case. They are:

TAMS/FINTECS SoSh 86 830 000
This report SoSh 87 728 000

This is due to a reduction In cropped area being compensated for by an overall
increase in unit prices, and substitution of slightly higher valued crops.

9.5 Operating Costs

Cperating costs are compered in Table 9.3,

TABLE 9.3

Comparison of Operating Costs

Cost TAMS/FINTECS This report
(SoSh ' 000) (SoSh ' 000)
Engineering 1195 8 166
Agriculture 9 091 23 632
Livestock 24 630 -
|_abour 7 821 13 225
Total 42 737 45 023

The two totals are in the same order of magnitude. Tha agricultural costs in
this report are considerably higher, but inciude substantial increased machinery
costs. For exarmnple, TAMS/FINTECS quote a global figure of SoSh 17 per hour far
tractors and combines, whereas costs in this report range from SoSh 34 per hour
for small tractors to SoSh 150 per hour for combine harvasters. This disparity
in machinery operating costs also occurs in.the engineering section where costs
rise from SaSh 1.2 to 8.2 million between the two reports. |_abour costs are



perceptibly higher in this report, because wage rates have risen slightly,
number have increased, and positions have been upgraded to attract skilled
labour,

9.6 Capital Costs

The incremented project returns and operating costs in the two reports lie a'r.
asimilar levels, although the daviation of the dats is substantially different in
each case,

However, the major difference between the two reports lies in the capital costs.
The different cost constituents are shown in Table 9.4.

TABLE 9.4

Comparison of Capital Costa

Item TAMS/FINTECS This report(l)
{SoSh ' 000) {SaSh ' 000}
Land preparation, Irrigation and drainage 105 158 211 418
Roads 13 370 3 458
Buildings, housing and services 35 995 70 &36
Machinery - irrigatlon 1106 12 179
- crop production 22 973 36 284
- feedlot 2 336 -
Total 180 938 333 975

Nate: (1) Engineering capltal costs in years 1 to 3 only. Agricultural
machinery capital costs years 1 to 5.

The difference in agricultural machinery costs is due to a change In
specifications, in numbers required, and in unit costs.

THe major difference between the capital costs given In two reports lies in the
congtruction costs for the Irrigation and drainage works.

S5o5h
TAMS/FINTECS -105 158 000
This report 211 418 000

The reasons for this substantial difference are summarised below:-
(a) Canal Earthwarks
The estlmated volume of fill required far the dlstrlbutary canal embankments as

given In this report is 794 000 m>. The estimated volume of fill required for
the laterals as given by TAMS/FINTECS is only 378 000 mJ.



The estimated volumé of fill required for the main canal embankments is
751 000 m? from this report and 209 809 m? from TAMS/FINTECS.

Two unit rates for earthworks are :?iven by TAMS/FINTECS:- SoSh 8.45 per m> far
excavation and SoSh 6.30 per m- for compacted fill. This report gives three
rates for excavation and formation of embankmepts cepending of three different
haulage distances:- 505h 12 per m3, S05h 17 per m- and SoSh 22 per m-.

Both volumes of earthwarks and the unit rates quoted by TAMS/FINTECS are thought
to be very low and unrealistic.

(b) Canal and Drain Structures

The estimated cost of construction of canal structures as given in this report
is SoSh 22 543 000 and as given by TAMS/FINTECS is SoSh 6 168 000. The figure
quoted by TAMS/FINTECS is thought to be a gross underestimate.

The estimate cost of construction of drain structures as given in this report s
SoSh 16 263 G00; no allowance has been made for crain structures by TAMS/
FINTECS. '

(e) In-field Structures

The estimated cost of in-field structures as given In this report is
SoSh 2 874 000; no allowance has been made for in-fleld structures by
TAMS/FINTECS.

(d) Pump Stations

The estimated costs of construction of the maln pump station as given in this
report is SoSh 6 470 000 and as given by TAMS/FINTECS is SoSh-2 257 400.



APPENDIX 1

COSTS AND PRICES OF INPUTS AND OUTPUTS (SoSh)

Seed
Financial Economic
price price

Rice per quintal 465 465
Sesame per quintal 267 267
Malze per quintal 97 97
Cotton per quintal 55 55
Banana suckers each 1.50 1.50

No difference between financial and economic costs since seed would not be
Imported for the project. Any improved seeds would first be multiplied at Afgoi.

Fertiliser
Flnanclal Economic
price price
N- Urea
cost per tonne 1315 1315
cost per kg of N 2.86 2.86
P - Triple Superphasphate
cost per tonne 1 509 1 509
cost per kg of P05 3.14 3.14
K - Potassium sulphate
cost per tonne . 1435 1435
cost per kg of K20 2.87 2.87

No taxes or duties Imposed.



Basedin
Dimecron

Diuron

Furadan

GesapaXx
Gesapax/Gepiron
Nogos

Novacrom Combi
Primagram
Prefaoran
Propanil

Reglone

Treflan

10% duties charged.

Aerial applieation, excluding materials, SoSh 35 per ha

Diese!l fuel
Petrol

Rice (Indica)
Maize
Catton
Sesame
Bananas

60 EC
250 ULV

10G

50 EC
uLv
500 FW
30 EC
36 EC

Chemicals {per litre)

Fuel {per litre)

Financial
price

€7.2
33.6
23.0
19.7
42.7

Financial

price

1.65
2.44

Product prices (per quintal)

See Chapter 3 for derivation of prices

Financiel

price

465
97

286

267
67.5

Economic
price

60.5
30.2
47.7
17.7
38.4
41.0
44.1
33.0
55,3
31.4
38.9
55.0
49.5

Economic
price

1.16
1.42

Economic
price

346
120
316
335
B3.2



o
Chisel rip 4.5
Soil saver 5.3
Disc harrow 5.8
Land plané 28.4
Fertiliser 21.5
Light harrow 5.8
Planter 24.8
Inter-row

cultivator 6.8 -
Ridger: 9.0
Traijler 10 tonne 10.6

' 5 tonne 5.2
Flall 12.4

APPENDIX II

MACHINERY PRICES AND OPERATING COSTS

TABLE JI.1

Agricultural Implement Costa (SoSh/ha)

Total (cost/ha) (1

Notea: (1)

(2)
(3)
(4)

Basin

Rice Maize

0.77
0.56
0.56
0.24
0.56
0.48

0.25

1.0
0.5

0.69

1.11
0.56
0.24
0.56
0.48

0.83
0.25

1.0
0.5

0.69

66.9 59.1

Hours/hectare(

Levee

3)

Cotton Sesame Maize

0.77 -
B} 1.11
0.56  0.56
- 0.56
0.24  0.24
0.56  0.56
0.48  0.48
0.83 -
1.0 1.0
1-0 b
0.69  0.69

53.8 M%)g4. 5

57.0 H

1.11

0.56

0.24
0.56
0.48

0.83

56.8

Upland
rice

0.77

0.56

0.24
0.56
0.48

Implement costs are both finantial and economic since no taxes and
duties are involved

Basad on data from Table [1I-2.

Equipment requirements per hectare based on Annex 3.

M - machlne harvested
H - hand harvested,

II-1



Itermn

150 hp crawler

110 hp 4 wd tractor
75 bp 2 wd tractor
Rice combine
Maize combine

Cotton combine

TABLE 11.2
Prime Mover Costs (per hour)
Financial arice

{SoSh/h)
126.3
&64.3
39.0
179.9

192.9

166.0

II-2

Ecanomic price
(SoSh/h)
112.6
56.5
34.1
172.9

185.9

160.0



soscdind [wamTOTIEY TOJ PRRIsody AxeuTyowm o3 porrddw ei. seyiap I0 G On i)

‘ | MRITI/9TV Q509 = ISSTP  ®13T1/zp"T SOS = toIied JO N3OS TEOWOOR  (E)
SIITL/G9°T USOF » [088TDP SITI/¥y°Z uSos = tonied Jo s3so0 {efouwuid (Z)

*az0dsuvry puw voTivawdead ‘Burrpewy ‘ebeicys ‘BujproTun ‘souwingul 103 w07 n1d ‘nueTpebon 4 + O OX? EMOTYY  (I) SeION

- 095 ET oSz v - oz9 91 oze'L - 000t Ay oog 9 ol =000 Bl ] 005 T8 (1ored) uobvi UOTINIS NS IWACIPUTT
- o9z st o5z » - OZE BT 0%E ¢ Qoot /x93 o000 o ot =000 Bt ] - 00T 001 {Tomaed) woben WOTITIS AMT ISACIPUTT
% 009 - z's 003 - - - 009 & o 0% ot 009" §Z IITTRAL nmL g
9°01 00t 5 - 901 oof § - - - - XS ot cog o1 oot 15 FeTTUiL euuol OT
vzt 006 6 - rzi 006 & - - - Q06 6 oz [ 9 -Oo05 6P aeqsw1s T1wTd
0°6 Q5 ¢ - 06 009 € - - - o9 ot oo ot 0oL SE 82870 IPpTOW
€9 oob'§ - g'9 oo § - - - oor S 51 009 9 o000 ¢ 33 71 ICIPATATND MOI-1VI0T
8°rz 006 ¥1 - M 74 Q06 ¥1 - - - 006 »T St 09 $ oz 66 1113q surEn
s'1z ooz L1 - §$*1Z 00Z £1 - - - o0z L1 ST 009 S 005" 11 uol 07 ‘INIFRIPROTd IMSTITIIRS
r BT QoT ¥1 - | : T4 0z ¥1 - - - ooz 1 ol [+ 04 -] oog el 3 T1T  euwld puvd
85 ooy § - 8's ool S - - - e S 51 ooot 9 009 BE 35 ST @mozIER o9Iq
£°s ooz ¥ - £ ooz v - - - ooz » ot oog i ot 2v 37 01 YEnol4 awaws tyos
s 009 £ - sy 009 £ - - - o9 ¢ ot . oog i 00r 9% 3 €1 Ieddry 1esTD
0°091 o000 QF 005 ¢ 0'991 o5 T oo § 0007 1 005 ¥E ot e 34 $ Qoz SPE Teqsaaxeg 1eddins voaIco
02 o0 1 - o'fz 009 £1 - - - o8 €1 oz 009 s 000 69 swoTseAwcD woTH
o*af 009 1z - 0°9E oS 12 - - - 009 1T oz 00% S- 000 ot MUOTRIRAUC) FTTEH
007 SKe W mxORR LO /1
6°6PT OF6 68 0oL & 6°95T opY 96 006 £1 000z " 9.u -1 oz 09 S 00T T6C U0 P9E IV PUTOOYR /7 - OUTQmOD eewy
1°pE oG OF 006 £ 0°6t ooy 9 oo 61 000z o1 000 ST or 00z1 9 Q00§21 Iooway, PeTeIYM AWZ dH SL
5°9¢ oo L9 oof ZZ £ re oo LL oo 1f oooz 91 05 ¥ oz 00z 9 oot LIZ I03owiy peTSOUM M 4B OT1
9211 Q06 @9t 0oL B E°921 005 68T  00C 69 000z ez 007 BIT oz 00851 L ang 065 do3deir 1ojAci) i OS5t
(oo ..huoua.a (© (mom (1a) R @ T waay w1y sy
?mw_ﬁ_ Aawwq___ ¢ o._.w...“““.- nw..:wouno -““ugno uu“maw““.- cw”“ﬂ: n““ —..“__._lnwt ] ﬁwws.i ...amnwu: nuuuu._«“.c uuuu._..:c-qn ik T
" sxyedey  sxyeden SIN0R
(woyiryoexdeg pur sxoiwxedo buypnyoxm) € = II 9l

YINE IS500 LIEaNTHONH

II-3



TABLE 11.4

Banana Machinery Requirements (per hectare)

Tractor Implement Cast Plant crop Ratocncrop
type hour
(SoSh) Hours/hectare
150 hp chisgel rip 4.5 2.0 -
150 hp disc harrow 5.8 3.0 -
150 hp fertiliser spreader 21.5 1.0 1.0
75 hp border disc 9.0 1.5 1.0
110 hp flail slasher 12.4 2.0 -
75 hp 5t trailer . 5.2 5.0 15,0
150 hp bulldozer - 4.0 -
Total hours - 150 hp 9.0 -
- 110hp 3.0 1.0
- 75hp 8.5 1l6.0
Implement costs (SaSh) 112.2 108.5

IT-4
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APPENDIX 1II

COSTS OF CROP PROCESSING
(for use with Crop Budgets)

(SoSh ' 000)
Financial Economic
(1) Depreciation
Capital cost of plant 5 295 4 814
Annual charge over 15 year life 353 321
Capitel cost of buildings, services etc. 52711 4 411
Annual charge over 30 year life 176 147
(2) Labour (at full development) 221 196
(3) Running costs (fuel and oil) 509 359
(4) Meintenance costs (spares & repairs) 265 261
Total annual cost at full development 1 524 1 264
Rice (accounts for 90% of costs)
Annual cost attributable 1372 1138
Annual production = 16 777 tonnes, (unmilled)
Cost per tonne 8l.8 67.8
Cost per hectare @ 4.0 tonnes/ha {paddy) 327 271
Cost per hectare @ 3.5 tonnes/ha (upland) 286 237
Maize (aceounts for 10% of costs)
Annual costs attributable 152 125
Annual production = 17 204 tonnes
Cost per tonne 8.8 7.3
Cost per hectare @ 4 tonnes/ha 35 29
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APPENDIX 1V

SUPPORTING DATA FOR ANALYSIS OF BASE CASE

Table V.1 Implementation Schedule

Table V-2 Volume of Agricultural Production

Table IV- 3 Value of Agricultural Production

Section IV - 4 Value of Preser;ll: Production

Table IV-5 Agricultural Direct Input Costs

Table V-6 Agricultural Labour Costs

Table IV-7 Agricultural Machinery Cperating Costs

Table 1IV- 8 Engineering, Irrigation and Processing Labour Costs

Table IV-9 A& B Engineering Capital, Operation and Maintenance Costs
(Economic and Financial)

Table IV - 10 Administration and Overhead Labour Costs
Table V-1 Agricultural Machlnery Capital and Replacement Costs

Section IV - 12 Assessment of Forelgn Exchange Components of Flows.



TABLE IV -1

Base Case Agricultural Implementation Schedule (hectares)

Crop

Paddy rice

Upland rice

Maize - surface

Mgize - sprinkler

Cotton - hand

Cotton - machine -

Gu Der

243 -

Gu

1107

Year
Der Gu
- 2 538
- 724
1 620 -
449 -

Der

1 620

1173

a8

100

Gu

3321

998

Der

2 295

2 006

1003

100
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SECTION IV - 4

Value of Present Production

Present agricultural production is described in Amnnex 3. A range of crops is
grown, but, for the purpose of estimating the value of present production, it
will be assumed that the area is down to maize in the gu season and sesame in
the der season.

It is estimated that approximately } 000 ha are cropped with maize, and sesame
follows on 60% of this area. Yields have been taken at 5 quintals/ha for maize
and 2.5 quintals/ha for sesame. The gross value of .crop production is
apprommately SoSh 885 500 per year at financial prices, or SoSh 1 102 509 at
economic prices.

Only very restricted use is made of purchased inputs - seeds, fertiliser or
chemicals. Machinery is occasionally used, but is usually owned by banana
plantations and made available to holdlngs belonging to the plantation
workforce. Family labour is used almost invariably and no opportunity cost is
involved.®

Thus, for the purpose of this analysis, the net value of agncultural production
in the project area has been taken the same as the gross value.

There is some livestock production in the prpject erea, but herds and flocks
.would be relocated rather than destroyed if the project were implemented, sa no
loss in production should occur.

There is no evidence to suggest that the value of present production would
increase during the project life if the project were not implementated.

The original value of present production is assumed to reduce by one third in
each of years 1 to 3 of project implementation.
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TABLE IV -5

Agricultural Direct Input Costs
Including Aerial Spraying
(SoSh '000) |

Crop

(1) Financial
Rlce-paddy
Rice-upland
Maize
Hand picked cotton

Machine picked eotton

Total

(2) Economle
Rice paddy
Rice upland
Maizas
Hand picked eotton

Machine picked cotton

Total

Source: Crop Budgets

Cost/ha

1789
1 867
1009
1563
1732

1733
1807

960
1474
1624

Iv-5

435

654

1089

421

622

1043

1 980

1635
702

4 317

1918

1555

662

4135

Year

4 540
1352
2818
1310

173

10193

4 398
1 308
2681
1235

162

9784 .

5
onwards

5941
1863
4 340
1568

173

13 885

5755
1803
4129
1478

162

13 327



TABLE IV -6
Agricultural Labour Costs
Year
Rate Grade 1 2 3 4 S é 7
(SoSh/year) ' onwards

Numbers

360 00D Senior executive

(Expatriate) - 2 3 3 3 1 -
2] &00 Junior executive - 5 10 15 20 22 23

(Somali)
10 800 Technician/

personal assistant - 33 82 152 150 150 150
9 600  Supervisor - % 31 50 66 66 66
8 400 Clerical - 2 4 6 8 8 8
6 000 Skilled labour - 3 6 9 12 12 12

Total cost, excluding
unskilled labour - 139 2609 369 4397 3680 3322
(SoSh ' 000}

3 70 Urskilled tabour

at financial .
prices (Nr) - 8 367 773 1074 1122 1122
Total Financial Cost - 1725 398 6589 9425 7 688 7 530
(SoSh ' 000}
2 500 Unskilled labour
at economic prices - a8 367 T3 1074 1122 1122
(Nr)
Total Economic Cost - lela 3527 56425 7082 6485 6127
(50Sh ' 000)



Crop

Paddy rlce
Upland rice
Surface meize
Sprinkler maize

Cotton
(hand harvested)

Cotton

(machine harvested)
Unit

Land Rover-LWB

Lend Rover-SWB

TABLE IV -

7

Agricultural Machinery QOperating Costs

Total Costs (financial)

Caost per ha
Financial Economic
690 631
627 572
798 731
787 721
797 743

1154 1085
Cost per year
18 320 15 260
16 620 © 13 560
(SeSh * 000)
(SoSh ' 000)

Total Costs (economic)

Sourc®s> Crop Budaets

Year 1

88
73

Hectares

2 3 4
243 1107 2538
- - 724
- 648 1620 1620
- - 1173
- 449 838
- - 100

Nr per year

8 11 11
7 9. 9
948 2766 5555
844 2506 5067

3321

998
2295
2 006
1003

100

11

7593
6 934



TABLE IV - 8

Engineering/Irrigation/Processing Labour Costs

Rate Grade 1
(S0Sh/year)

380 000 Senior executive

(Expatriate) 1
250 000 Junior executive

(Expatriate) 4
21 600 Junier exscutive

{Somali) -

10 800 Technician/
personal assistant 1

9 600 Supervisory -
8 400 Clerical 1
6 000 Skilled labour -
TOTAL cost, excluding
unskilled labour
3 750 Unskilled labour
at financial
prices -
TOTAL Financial Cost 1399

2 500 Unskilled labour
at economic prices -

TOTAL Economic Caost 1 399

2.5

18

1 399

2122

2112

37

15

2 091

16
2 843

16
2 B22

Year

Numbers

3 1
2 -
5 5
65 a1
3 4
4 5
28 35
2782 2688
33 44
2812 1826
33 44
2771 1711

[ 7

onwards

é 6

85 85

4 4

5 5

35 35

1 661 1 715
44 44
1511 1511
&4 44
1456 1 456
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TABLE IV - 10
Administrative/Overhead Labour Costs
Year

Rate Grade 1 2 3 4 5 6 7
(SoSh/year) onwards

Numbers

380 000 Senior executive

{Expatriate) 1 4 4 4 4 1 -
250 000 Juntor executive . -
(Expatriate) - 1 1 1 1 1 -
30 000 Senior exacutive
(Somali) - 1 1 1 1 1 3 3
2 600 Junior executive
(Somali) 0.5 8 10 13 16 16 17
10 800  Technician/
personal assistant 1 19 33 47 48 49 49
8 400 Clerical 1 6 9 16 20 20 20
6 000  Skllled labour 7 29 49 63 89 &9 69

Total cost, excluding . '
unskilled labour 482 2402 2742 31001 3246 2177 1 568

3 750 Unekilled labour
at financial
prices 4 17 n 30 30 30 30

Total Financial Cost 497 2466 2855 3214 3359 2290 1 681
2 500 Unskilied labour .
at economic prices 4 17 30 30 30 30 30

Total Economic Cost 492 2445 2817 3176 3321 2252 1 643
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TABLE IV -11 cCont.
21 23 24 25 26 27 28 29 30

Agricultural Machinery Capltal and Replacement Costa
19 20

18

hased per year
14 15 16 17

Number purc
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5530 5444 439 5955 6460 6383 4789 2235 4537 5748 6702 6929 4263 3958 5662 570 4496



SECTION tv -12

Assessment of Foreign Exchange Components of Flows

{a) Crop Prices

As shown tn Chapter 3, the foreign exchange costs of project crops {i.e. landed
but no handling or transport charges) at 1985 projected prices, in 1978 constant
currencies ara:-

Milled rice SoSh 296 per quintal
Meize SoSh 113  per quintal
Seed cotton SoSh 361 per guintal
Sesame SaSh 335  per quintal
(b) Value of Praposed Agricultural Production {SoSh ' 000)
Year
Crop 2 3 4 5 6 7 8

onwards

Milled rice 1259 5 986 17 546 26 117 30 339 33667 34 762

Maize 1810 4 943 9172 15 010 17 074 18 589. 19 441
Seed catton - 1 945 4 640 & 745 8 536 9 476 9 774
TOTAL 3090 12 B74 31 358 47 872 55 949 61 32 63 977
(c) Value of Present Production Foregone {SoSh)

Yaar 3 lcss of maize = 5000 quintals = 5&5 000

Year J loss of sesame = 1 500 quintals = 502 500

Total 1 067 500
{d) Agricultural Inputs

Foreign exchange is assessed at 0% of the economic costs of fertiliser,
herbicidea and pesticides and 100% of aerial spraying.

Iv-14



Year

Crop FE
cost/ha 2 3 4 S
onweards

Paddy rice 1072 260 1 187 2 721 3 560
Upland rice 1 142 - - 827 1140
Maize 858 556 1390 2 396 3 690
Hand picked cotton 1 346 - 604 1128 1 350
Machine picked cotton 1475 - - 148 148
TOTAL ' 8lé 3181 7 220 9 888
(e) Agricultural Engineering and Administrative L.abour Costs

The only foreign exchange element is 70% of expatriates saleries, it being
assumed that 30% is paid locally.

() Agricultural Machinery Operating Costs
Since these exclude operators and maintenance labour, the foreign exchange

component is taken as a straight 90% of the economic price.

(g Fuel and Oil Spares and Materials

90% foreign exchange.

(h) Agricultural Machinery Capital Casts

0% foreign exchange.

(i) Engineering Capital and Replacement Costs

From Annex 5 for years 1 to 3; 90% for replacements.
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APPENDIX V

SUPPORTING TABLES FOR CASES 2 and 3 (ECONOMIC VALUES)

Table V-
Table V-
Table V-
Table V-
Teble V-
Table V-
Table V-
Table V-
Table V-
Tabie V-
Table V-

Section V -

10

Agricultural Implementation Schedule

Areas of Agricultural Production

Volume of Agricultural Production

Yalue of Agricultural Production
Agricuitural Direct Input Costs
Agricmtmal Machinery Operating Costs
Engineering Costs

Agricuitural Labour Coats

Engineering Labour Costs
QOverhead/Administrative Labour Costs
Agricultural Machlnery Capital Costs -

Costs Diffgrencea for Case J

- Case 2

- Case 2

- Case 2

- Case 2

- Cage 2

- Case 2

- Case 2

= Case 2

- Case 2

- Case 2

- Case 2



TABLE V -1

Agricultural Implementation Schedule (hectares)

Crop

Paddy rice

Surface irrigated

maize

Crop Yield
(q/ha)
Paddy 25
rice 30
35
40
Surface 25
irrigated 30
malze 35
40

Year 2 3 4
- Gu 250 1 200 3 000
- Der 650 2 200 2 500
TABLE V -2

Areas of Agricultural Production

(hectares at each yield lavel)

Year
1 2 3 4 5 [

- 250 - 950 1800 600 -

- - 250 950 1800 600

- - - 250 950 1 800

- - - - 250 1 200
650 1550 200 - - -

- 650 1550 300 - -

- - 650 1550 300

- - - 650 2 200

2 500

5
onwards

3 600
2 500

7 8
' onwards

600

3000 3600

2 506 2 500
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TABLE V -5

Agricultural Direct Input Costs, inciuding Aerial Spraying

Year
Area (ha) 1 2 3 4 5
onwards
Crop
Paddy rice - 250 1 200 3 000 3 600
Maize - 650 2 200 2 500 2 500
Economic Costa (SoSh '000)
Year
Crop SoSh/ha 1 2 3 4 5
. onwards
Paddy rice 1733 - 433 2 080 5199 6 239
Maize 260 - 624 2112 2 400 2 400
Total - 1057 4192 7599 8639



TABLE V -6

Agricultural Machinery Operating Costs (economic values)

Craop

Paddy rice

Surface Maize

Item

Land Raver LWS
Land Raver SV/B

SoSh/ha

631
731

Rate (SoSh)

15 260
13 560

Total costs (Sh5h '000)

A |

73

Hectares

250 1 200 3 000
650 2 200 2 500
Numbers

& 7 7
5 6 &
792 2 554 3 909

S
onwards

3 600

2 500

4 287



TABLE V -7

Engineering Capital, Fuel and Qil, Spares and Materials Costs

(ScSh '000)
Year Capital and Fuel and oil Spares and materials
replacement costs
1 38 481 110 -
2 81994 326 38l
3 62773 1 006 906
4 2 896 2 666 1797
5 22 2 668 1993
& 525 2 668 1993
7 1350 2 668 1993
8 2630 2 648 1993
9" 163 2 668 1993
10 971 2 668 1993
11 2811 2 668 1993
12 10 033 2 668 1993
13 5843 2 668 1993
14 1515 2 668 1993
15 3 2 668 1993
16 525 2 668 1993
17 7 850 2 668 1993
18 3 636 2 668 1993
19 1618 2 668 1993
20 880 2 668 1993
21 1 789 2 668 1993
22 9 153 2 668 1993
23 5825 2 668 1993
24 1515 2 668 1993
25 89 2 668 1993
26 1496 2 668 1993
27 3 496 2 668 1993
28 3510 2 648 1993
29 96 2 668 1993
30 - 2 658 1993

Note: (1) Only 40% of flood protection works charged to Mogambo



TABLE V -8

Agricultural Lebour Costs - Economic

Rate Grade Year
{SaSh/yesr) 1 2 3 4
Numbers
330 000 Senior executive
(expatriate) - 2 2 2
250 000 Junior executive
(expatriate) - - - -
30 000 Senlor executive
(Somali) - - - -
21 600 Junior executive
(Somali) - 5 9 11
10 800 Technician/
personal assistant - 36 98 140
9 600 Supervisory - 8 18 28
8400  Clerical | ; 1 2 3
6 000 Skilled labour - 3 S 7
2 500 Unskilled labour - 84 316 569
Total Cost (SoSh '000) - 1570 3022 4 268

13

163

33

642

4 045

6
onwards

13

163

33

642

4045



TABLE V -9

Engineering and Processing Labour Costs - Economic

Rate Grade Year
(SoSh/year} 1 2 3 4 S
Numbers

380 000 Seniar executive

(expatriate) 1 2 3 2 -
250 000 Junior executive
(expatriate) 2 3 3 1 -
30 000 Senijor executive
(Somali) - - - - -
21 600 Junior executive
{Somali} - 2.5 5 6 6
10 800 Technician/
persanal assistant 1 17 28 44 45
9 600 Supervisory - 1 2 3 3
B 400 Clerical 1 3 3 4 4
6 000 Skilled labour - 5 9 18 18
2 500 Unskilled labour - 8 14 - 28 30 .
Total Cost (SoSh '000) 899 1832 2434 1 855 Bsl

8
onwards

49

18
30

904



TABLE V - 10

Overhead/Administrative Labour Costs - Economic

Rate Crade Year
(SoSh/year) 1 2 3 4 5
Numbers
380 000 Senior executive
{expatriate) 1 4 4 2.5 -
250 Q0o Junijor executive
(expatriate) - 1 1 1 -
30 000 Senior executive
{(Somali) 1 1 1 1.5 3
21 600 Junior executive
(Samali) 0.5 8 8 11 12

10 800 Technician/
personal assistant 1 14 21 29 30

9 600 Supervisory - - - - -

8 400 Clerical 1 é 8 9 11
6 000 Skilled Jabour 5 17 29 34 39
2 500 Unskilled [sbour 4 9 15 15 “15
Total Cost (SoSh '000} 480 2299 2478 2113 1037

6
onwards

12

30
11
39
15

1037
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TABLE V - 11 Cont.

Agricultural Machinery Capital and Replacement Costs

Number purchased per year

30

29

28

27

25

24

23

22

21

20

19

18

17

16

15

14

v-10

6933 6537 3307 3961 4038 3773 5390 4753 4867 5480 3774 2665 4092 6440 6557 5373 1 905



Sectlon V - 12 Cost Differences for Case 3

Case 3 is essentially the same econoemic model as case 2, i.e. development is
only on the 3 410 ha of basin soils, but implementation is assumed to be delayed
until Bardheere dam comes on streem. In case 3, there is therefore no need for
any flood protection works, and the engineering capital costs drop from
SoSh 38 48l 000 to SoSh 35 011 000 in year 1. The remainder of the costs and
benefits are the same as far case 2,

V=11



APPENDIX VI

SUPPORTING TABLES FOR CASE 4

Table VI-1 Agricultural Implementation Schedule
Table VI -2 Areas of Agricultural Production

Table VI-3 Volume of Agricultural Production
Tabla VI -4 Value of Agricultural Production

Table VI-35 Agricultural Direct Input Costs

Table VI-6& Agricultural Machlnery Operating Costs
Table VI- 7 Engineering Costs

Table VI -8 Agricultural Labour Costs

Table VI-9 Engineerlng Labour Costs

Table VI - 10 Overhead/Administrative Labour Costs

Table VI-1L Agricultural Machinery Capital Costs



TABLE VI-1

Agricultural Implementation Schedule (hectares)

Crop Year 2(1)
Paddy rice 243
Upland rice -
Surface maize 648

Sprinkler maize -
Cotton - hand -
Cotton - machine -

Baenanas -

Note: (1) Year 2.of the project, i.e. calendar year 1988.

VvIi-1

1107

449

2 538

523

1 620

523

415

1173

5onwards

3321

974

2 295

974

862

100

1173
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TABLE VI - 5

Agricultural Direct Input Costs, including Aerial Spraying

Area (ha)

Crop

lé’addy rice
Upland rice
Maize

Cotton - hand
Cotton - machine
Bananas - plant

Bananas - ratoon

Economic Costs (So5h '000)

Crop SoSh/ha
Paddy rice 1733
Upland rice 1807
Maize 960
Cotton - hand 1474
Coatton - machine 1624
Bananas - plant 7 061
Bananas - ratoon 3415

VI-4

243

648

421

622

1043

Year

3

1107

1 620

449

1918

1555

3170

6 643

2538
523
2143

415

724

449

4398

945
2 057

612

5112
1533
14 657

5
onwards

3321
974
3 269
B62
100
196

977

5755
1760
3138
1271
162
1384
3335
16 805



TABLE VI - 6

Agricultural Machinery Operating Costs {economic values)

Crop
Paddy rice
Upland rice
Surface maize
Sprinkler maize
Cotton - hand
- Cotton - machine
Bananes - plant

Bananas - ratoon

Item

Land Rover LWB

Land Rover SWB

SoSh/ha
831
572
731

743
1085
1 517

712

Rate (SaSh)

15 260
13 560

Total costs (ShSh T00)

1 2
- 243
- 648
3 8
2 7
3 844

Hectares
1107 2 538
- 523

1 620 1 620

- 415

449 724

Numbers

11 11
9 9
2 854 5 478

onwards

3321
974
2 295
974
862
100
196

11

7 064



TABLE VI -7

Engineering Capital, Fuel and Qil, Spares and Materials Costs

(SaSh '000)
Yaar Capital and Fuel and oll Sparas and materials
replacement costs
1 59 643 240 -
2 127 059 650 559
3 98 325 2 03 1 329
4 4 237 5 200 2 637
5 551 5 242 2 924
6 1 296 5 242 2 924
7 4 897 5 242 2 924
8 5 118 5 242 2 924
9 995 5 242 2 924
10 2 155 5 242 2 924
11 4 029 5 242 2 924
12 16 602 5 242 2 924
13 10 539 5 242 2 924
14 2 936 5 242 2 924
15 716 5 242 2 924
16 1 29 5 242 2 924
17 10 539 5 242 2 924
18 , 6 502 5 242 2 924
19 3 083 5 242 2 924
20 2 028 5 242 2 924
2 2 568 5 242 2 924
22 15 345 5 242 2 924
23 1a 513 5 242 2 924
24 2 936 5 242 2 924
25 889 5 242 2 924
26 2 680 5 242 2 924
27 6 383 5 242 2 924
28 6 375 5 242 2 924
29 208 5 242 2 524
30 7 5 242 2 924

IV-6



TABLE VI -8

Agricultural Labour Costs (economic values)

Year

Rate Grade ] 2 3 4 5 6 7
(SoSh/year) onwards
Numbers

380 000 Senior executive

(Expatriate) - 2 3 3 3 1 -

250 000  Junior executive
(Expatriate) - - - - - - -

30 000 Senior executive
(Somali) - - - - - - -

21 600 Junior executive
(Somalt) - 5 10 15 20 22 23

10 800 Technician/

personal assistant - 38 104 185 240 240 240
9 600 Supervisory - 14 21 50 66 68 66
8 400 Clerical - 2 4 (9 8 B 8
6 000 Skilled labour - 3 6 9 12 12 12
2 500 Unskilled labour - a1 57 160 2457 2591 2 591
TOTAL cost (SaSh 000) 16515 4240 8171 11 080 10 698 10 340



TABLE VI - 9
Engineering Labour Costs (economic values)
Rate Grade Year
(SoSh/year) 1 2 3 4
Numbers

380 600 Senlor executive

(expatriate) 1 2 3 3

250 Q00 Junior executive
(expatriate) 4 4 4 2

30 000 Senjor executive
(Somali) - - . -

21 600 Junior executive
(Somali) - 2.5 5 5

10 800 Technician/

persona} assistant 1 18 37 65
9 600 Supervisory - 1 2 3
8 400 Clericsl 1 3 3 4
6 000 Skilled labour - 8 15 29
2 500 Unskilled labour - 8 16 33
Total Cost (S05h 000) 1399 2112 2822 2771

8l

35
Va4

1771

6
onwards

85

35
44

1456



Rate Grade
{SoSh/year)
380 000D Senior executive
(Expatriate)
250 000D Junjor exscutive
{Expatriate)
30 000 Senior executive
. (Somaii)
21 600 Junior executive
(Somali)
10 800 Technician/
personal assistant
9 600 Superviaary
8 400 Clerical
6 000 Skilled labour
2 500 Unrskilled labour

TOTAL cost (SoSh 000)

TABLE VI - 10

0.5

492

19

29
17

2 445

vIi=-9

10

49
30

2 817

Year

Numbers

]

13

47

16

30

3176

4

16

69
30

33l

Overhead/Administrative Labour Costs (economic values)

6 7
onwards

1 -
1 -
3 3
156 17
49 49
20 20
69 " 69
30 30
2 252 1 643
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TABLE VI - 11 Cont.

Agricultural Machinery Capital Costs
{SoSh "000)

Number purchased per year

30

29

28

27

26

24

20

19

18

17

16

15
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APPENDIX VII

SUPPORTING TABLES FOR CASE 5

Table VI- 1 Agricultural Implementation Schedule
Table VI -2 Areas of Agricultural Praduction

Table VI -3 Volume aof Agricultural Production
Table VI -4 Value of Agricultural Praduction

Table VIO -5 Agricultural Direct Input Costs

Table VIO -6 Agricultural Machinery Operating Costs
Table VI- 7 .Engineering Costs

Table VII -8 Agricultursal Labour Costs

Table VI -9 Engineerlng Labour Costs

Table VI - 10 Overhead/Admlinistrative Labour Costs

Table VI -1 Agricultural Machinery Capital Costs



Crop

Paddy rice

Upland rice

Surface
maize

Sprinkler
maize

Cotton -
hand

Cotton -
machine

Bananas

Agricultural Implementation Schedule (hectares)

243

1107

1620

TABLE VII-1

2 538

1 836

3321

2 295

332

2 295

3321 332

- 748

2295 229

- 190

449 1173

3321

855

2 295

855

981

100

1173

10

3 321

855

2 295

855

981

100

1173
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TABLE VII - 7

Engineering Capital, Fuel and Oil, Spares and Materials Costs

(SoSh '000)
Year Capital and Fuel and oil Spares and materials
replacement costs
1 43 475 110 -
2 al 994 326 381
3 62 773 1 006 906
4 2 896 2 666 1797
5 22 2 668 1993
6 52177 4 000 2 500
7 S5 778 5176 2 924
a 5118 5242 2924
9 995 5242 2 924
10 2155 5242 2924
11 4028 5242 2924
12 16 602 5242 2 924
13 10 537 5242 2924
14 2936 5 242 2924
15 776 5 242 2924
16 1296 51242 2924
17 10 539 5242 2924
18 6 502 5 242 2924
19 3 083 5242 2924
20 2 028 5242 2924
21 2 568 S 242 2924
22 15 345 5 242 2924
23 10 513 5242 2924
24 2936 5242 2924
25 889 5242 2924
26 2 68D 5242 2924
27 6 383 5242 2924
28 6 375 5242 2924
29 908 5242 2924
30 771 5242 2924
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TABLE VII -1 cont.

Agricultural Machinery Capital Costs

Units per year

3a

29

28

27

26

25

24

23

21

20

19

18

17

16

15

14

QMmO MN

VII-12

—NNO O~

~N e NO O

N-ONO A

NoOoomNO o

20

7807 6648 5086 5489 7440 7049 4298 5411 5672 7171 7539 5600 5240 5672 7481 580 5 274



Table VII - 1

Table VIII - 2

Table VII - 3

Table VIII -4

Table VII -5

Table VI -6

Table VIl -7

Table VIII -8

Table VIII - 9

Table VIII - 10

Table VII - 11

Table VIO - 12

Table VII - 13

APPENDIX VII

SUPPORTING TABLES FOR CASE 6

Agricultural Implementation Schedule

Areas of Agricultural Production

Volume of Agricultural Production

Value of Agrleultural Production - Economic
Agricultural Direct Input Costs - Economic
Agricultural Machinery Operating Costs - Economic
Engineering Costs - Economic

Agricultural Labour Costs ~ Economic

Agricultural Machinery Capital Costs - Financial and Economic
Value of Agricultural Production - Financlal
Agricuiturai Direct Input Cnath - Financial
Agricultural Machinery Operating Costs - Financial

Foreign Exchange Component of Flows



TABLE VIIl - 1

Agricultural Implementation Schedule (hectares)

Crop

Paddy rice

Upland rice

Surface malze

Sprinkler maize

Cotton - hand

Cotton - machine

Bananas

243

1147

1 620

449

2 538
724
2295
1173
g8

100

VIII-1

332

998

2 295

2z e

1 003

100

3321

1 020

2 295

2 084

979

100

33

%9

2 295

1 445

1 008

100

449

onwards

3

856

2 295

937

9860

100

1173
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TASLE VIII - 7

Engineering Capital, Fuel and Dil, Spares and Materials Costs

(s0Sh '000)
Year Capital and Fue! and oil Spares and materials
replacement costs
1 63 1451 213 ;
2 127 059 . 633 559
3 98 325 1952 1329
4 4 237 5175 2 637
5 551 5175 2924
6 1296 5175 2924
7 4 897 5175 2924
8 5118 5242 2924
9 995 5242 2924
10 2155 5242 2 924
11 4 028 5242 2924
12 16 602 5242 2924
13 10 539 5242 2924
14 2 936 5242 2924
15 776 5242 2924
16 1296 5242 2924
17 10 539 5242 2924
18 6 502 5242 2924
19 3083 5 242 2924
20 2028 5242 2924
21 2 568 5242 2924
22 12 442 5242 2924
23 B 956 5 242 2 924
24 771 5242 2 924
25 793 5242 2924
26 1421 5242 2 924
27 3476 5 242 2924
28 3561 5242 2924
29 771 5242 2924
30 771 5242 2924

Note: (1} Only 40% of flood protection warks charged to Mogambo
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TABLE VIII - 9 Cont.

Agriculturat Machinery Capital Costs (financial and economic) (SoSh '000)

Number purchased per year
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