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The farm sizes and therefore the family income would changs
according to the number of tenants who actually participate in
the Scheme under Project conditions and also according to the
total irrigable area which is determined by the diminishing
availability of irrigation water over the project areas.
Assuming the participation of 70 per cent of the tenants (15,400},
the family income from all agricultural enterprises (excluding
the income from freehold land and sorghum ocutside the Scheme
and deducting a farm service charge of LS 150) would reach a
maximum in 1990 (the effects of the Short-Term Measures are
predominant up to this year) coming to some LS 1,000 for those
farmers who have adopted the improved livestock enterprises.
The income would however be only about half of this at the be-
ginning of the Project (few effects of the Short-Term Measures)
and at the end of the Project lifetime (due to the effect of
the reducing cropping area per tenancy; this effect is pre-
dominant from 1990 onwards) (see Table 32).

Two effects in the labour demand/supply situation can be ex-
pected from the Project:

- hired labour would be shifted to family labour

- the total labour demand of cotton and groundnuts
would decrease.

The shift would be caused by the improved livestock component
because the cattle will be kept near the houses and it can be
expected therefore that the greater part of the work will be
performed by the family. The labour demand per feddan of cotton
and groundnut production would decrease at weeding time due

to the introduction of mechanical inter-row cultivation., In
groundnut harvesting in particular, a reduction of labour de—
mand would appear due to mechanical picking and stripping.
About 9,200 seasonal labourers from cutside the Scheme would
be necessary in 1986 (largest extension of the cropping area)
in December and about 6,200 in January for cotton picking. It
can be regarded as possible to collect this number of labourers
from outside the Scheme for cotton harvesting because higher
picking wages would be paid and the efficiency per labourer
would be higher (higher yields), thus promising higher income
for the labourers than at present.
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1. Present Situation

i | Introduction

In the Phase I Study the then prevailing agro-economic situation
was analyzed in most aspects in sufficient detail.

As however the situation has changad substantially since 1978,
the analysis presented in the Phase I Study has to be up—-dated
in order to reflect the reality of the present agro—economic
situation.

The up-dated Phase T analysis has been amended by more detailed
investigations, 2.9. the Scheme's labour demand/supply situation,
This had been specifically reguested in the Terms of References
©f the Phase II Study.

The up-dated and amended analysis as presented in the following

chapters has to be seen in context with the Phase T Study ,as
pure repetitions of that Study have been omitted.

1.2 Areas Cultivated and Yields

As a good indication of the trends in the Scheme  the cropped
areas and the average ¥ields of the Scheme should be looked
at (Table 1),

Cotton as the most important export crop for the country shows

8 rapid decrease in harvested area over the last two years. The
cultivated area has in recent yvears been at least 10,000 feddans
larger than the harvested area. The difference between culti-
vated and harvested area is land which was given up during the
production season., This fact and the decreasing harvested area
indicate clearly that the tenants are less and less interested in
cultivating the Crop satisfactorily, but perform only some Stages
in growing cotten in order to receive the cash advances from the
Corporation. This is underlined by the declining average yields
in recent years.

The same trend can he Seen with the wheat crop. The reasons for
this might be twofold. Wheat is traditionally not the staple
food for the tenants of nomadic origin (2/3 of the tenant popu-
lation). Taking the low profitability of this Crop in the Scheme
into consideration it is understandable that this section of the
population tends not to grow wheat any more and prefers to grow
their staple food sorghum cutside or - illegally inside the
Scheme., The Hal fawyeen section of the population is willing to
continue growing wheat (thejir Staple food). In 1979/80 the wheat
area has already nearly reached a level where it is grown only
by the Halfawyeens.
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The wheat price fixed by the Government was adjusted in August
1979 £o the free market price level LS 111 per ton. This price
was regarded as justified to use for the calculaticon of the
present situation because only very small quantities of wheat
still enter the free market. Together with the wvalue of the
sacks, the price comes to LS 115.8 per ton.

Sorghum prices in New Halfa are higher than in other areas of
the Sudan because the Scheme is at present a net impor-

ting area. In February 1980 a farmers' market price of LS 71.9
per ton was ascertained in New Halfa. Adding the value of the
cacks of LS 5.39, the farmers' market price used here amounts
to LS 771.3.

The farmgate prices (farmers market price less transport to the
market less the wvalue of the sacks) have changed since the BFro-
ject preparation of Phase I as follows:

Phase I Study Phase II Study Increase
Groundnuts LS 63.3 per ton 15 9002 pexr toil 42 per cent
Wheat - LS 67.2 per ton LS 108.6 per ton 62 per cent
Sorghum e LS 69.5 per ton =
1-6 Crop Budgets and Productivity Enalysis

The crop budgets of cotton, groundnut, wheat and sorghum are
shown in Tables 6 to 9. Groundnut is the most profitable crop
with an enterprise profit of LS 69.3 per hawasha, followed by
sorghum with LS 27.5 per hawasha and wheat with LS 15.7 per
hawasha. The enterprise profit of cotton has been ascertained
at 1S -47.9 per hawasha.

If the income drawn from family labour in the corresponding
crop is added to the enterprise profit, the above sequence does
not change: groundnuts has a family income of LS 146.6 per ha-
washa, then sorghum with LS 73.5 per hawasha, wheat LS 29.8 per
hawasha and finally cotton with LS -3.71 per hawasha.

Discussions with farmers concerning the cotton Joint Account syste
suggested that they do not expect revenues from cotton sales be-
cause very often the cotton accounts are burdened with debts
accumulated from previous years. Together with the debts of the
concerning Year the balances of the cotton accounts are often ne-
gative, thus the debts are not paid back. This results in a si-
fuation where the tenants only regard cash advances for the per-
formance of various operations and the advance for delivering

the seed cotton to the collection centre as "revenues" from cotton
Consequently, they balance these "revenues" against thelr own pro-
ducticn costs that they incur for hired labour, material and



ANNEX &
Page 8

transport costs. The family income calculated in this way is
still negative, amounting to LS - 1.5 per hawasha (see Table 6).
Bearing these figures in mind, it is logical that the farmers
grow cotton only under the Corporation's compulsion and then
mainly +to receive the cash advances and to have some area to
graze their cattle in the dry season.

Due to changes in costs, yields and prices, the enterprise
profits of the Phase I S5tudy have also changed:

Phase I Study Phase II Study
Cotton Ls =-7.2/hawasha Ls =47.9%/hawasha
Groundnuts LS 76.4/hawasha LS 69.5/hawasha

Wheat LS =7.0/hawasha L 15.7/hawasha
Sorghum e Ls 27.4/hawasha

The drastic increase in the loss per hawasha for cotton is caused
by the decreases in vield of about 17 per cent (see Chapter 1.2)
and higher costs per hawasha in relation to yields, as a result
of the method of calculating the Joint Account, The profitability
of groundnuts was lower during Project preparation than in the
Phase I Study, due to the Substantial increase in costs, This
overshadows the effects of higher yields and Prices. In the case
of wheat, the price, which is at present substantially higher,
leads to a higher enterprise profit, although yields are slight-
ly lower and costs increased,

The productivity analysis in Table 10 includes all enterprises
presently performed in the Scheme. It leads to the following
sequence of the relative Superiority concerning the utilization
of labour, which is the production factor in most limited supply
in the Scheme at farm level:

- sorghum: L5 2.10 per man/day
- groundnuts: LS 2.08 per man/day
- wheat: LS 1.77 per man/day
- cotton: L5 0.71 per man/day
- cattle: - LS 0.53 per man/day
= sheep: LS 0.38 per man/day
- goats: L5 0.35 per man/day.

As can be seen from Table 10 sorghum and groundnuts are very close
together. This means that if calculations are based on slightly
different data, then the Sequence of the two crops might be re-
versed as well,

The productivity analysis indicates a further reason to those
established in the profitability analysis as to why the tenants
prefer to grow sorghum and groundnuts rather than wheat and
cotton.,
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The labour demand for the livestock in the Schem=, ongce it
has been egually distributed over the year, has bheen added
to that for crop production. This total labour requirement
has to be met by three types of labour force:

- the family labour force of the tenant families

- +the migrant labour force living permanently in the Scheme

- and the migrant labour force entering the Scheme only
seasonally.

The available family labour of the tenants has been calculated
under the assumption that only 20 per cent of the tenant popu-
lation works in agricultural enterprises, another 30 per cent
of this section of the population works in off-farm emp loy—
ment, and the rest is regarded as too young for working. Those
tenants who are actually employed in agriculture work for 20
days a month. In the case of the migrant labour force living
permanently in the Scheme, it has been assumed that 50 per cent
of them work in agriculture for 25 days a month.

Comparing the calculated supply of tenant family labour for
agriculture with the calculated demand for family labour in
the Scheme, a large pool of unutilized labour appears. In all
months with the exception of December, more than 50 per cent
of the available family labour is not employed.

& different picture is drawn in the hired labour sector. In &
months the supply of the labourers who live permanently in the
Scheme is exceeded. The resulting short-fall has to be met by
labourers from outside the Scheme who enter the Scheme only
seasonally. Thus the following numbers of seasonal migrant la-
bourers are necessary in order to keep the production on the
present level: January: 760, February 3,320, March 1,400,
September 2,080, Octcober 520, December 6,160.
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2 Effects of the Short-Term Measures
2.1 Areas Cultivated and Expected Yields

The size of irrigated area is determined by the availagbility
of irrigation water (see ANNEX 1). This led to the proposal
to abolish the dry season wheat crop , which is irrigated ex-
clusively by stored water, and thus obtain larger groundnut
and cotton areas.

As a third crop, sorghum would be introduced intc the Scheme

@s a rainfed corn crop as well as a fodder erop. Thus the

Sorghum area is only limited by the nuwber of tenants axpacted

to participate in the Scheme. In the first Ffive ¥Years, sorghum
could occupy an area similar to that occupied by groundnuts (1}, I
the following five Years it has been assumed that the sorghum
area would increase to 90,000 feddans and then remain constant.
In order to determine the grain sorghum area, the fodder sSorghum
area necessary to meet the Livestock Frogramme has been deducted
for every year.

The main agricultural improvement would be the double ridge
System which would be introduced during a 5 year period. In the
first year, 20 per cent of the Cropped area (excluding fodder
sorghum) would be cultivated with the double ridge system, in
the second year 40 per cent, and 60, 80 and 100 per cent in the
following years. With the new cultivating system, the yvields
would increase from 650 to 1,100 kg per feddan in the case of
cotton, and from 900 to 2,000 kg per feddan in the case of
groundnuts, during a 25 year period. The yields of rainfed grain
sorghum would increase to 400 kg per feddan. No double ridging
is foreseen for Sorghum (see ANNEX 2 and ANNEY 10). A constant
yield of 5 tons fodder is expected with fodder sorghum.

Due to the phased introduction of double ridging, and hence the
phased increases in ¥ields, the average yields of the Scheme
had to be calculated for every year (cotton and groundnuts) .
The areas cultivated, the production and the vields are shown
in Table 22,

2.2 Eelationship between the Tenants and the Corporatien
2.2.1 Costs and Revenues of Cotton

The reorganization of the relationship between the Corporation
and the tenants concerning the costs and revenues of cotton is
the most important and most ¢ritical point of all measures in
the Scheme.

1) It cannot he exXpected that the sorghum aresa would increase in
the first four years of the Project to reach the same size as
the groundnut area. Thus in year five only the total sOraghum

e mmemaw ] o] o e
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to the modifications proposed in ANNEX 7, Chapter 5.1.4, he
adopted. Rccording to this, a credit and service contract would
be signed every year by the Corporation and each tenant. The
agreement would only be signed by the Corporation for the next
season if all debts of the previous years are recovered. The
costs for machinery services and materials would be charged to
that crop which had caused them. The overhead costs would be
recovered by a farm service charge.

Tt has been assumed that the farm service charge would amount to
LS 150 per tenant per annum if all 22,000 tenants are taken into
account. Due to the lack of information to the contrary, overhead
costs per tenant are assumed to remain constant. This means that
the amount of the farm service charge would remain constant for
less tenants than 22,000.

2.3 Costs of Production

The costs of cotton, groundnuts, grain sorghum and fodder sorghum
are shown in Tables 23 to 26 on a feddan basis. This unit has been
preferred to the hawasha (5 feddans), because the cropped area

per farmer will change in future every year according teo the de-
creasing availability of water and the number of tenants who

have to share the irrigable area. In this respect the feddan

has been considered a more practical unit than the hawasha.

The detailed calculations of machinery costs can be found in
ANNEX 3. Under Project conditions they would be substantially
higher for cotton and groundnuts than in the present situation.
This is mainly caused by more machinery-intensive cultivation
practices and higher machinery costs per hour (for details see
ANNEX 3).

With cotton and groundnuts, inter-row cultivation would be intro-
duced in order to reduce the high labour demand for weeding. The
groundnuts would be lifted by hand but picked and stripped by
machine. This results in higher machinery costs but lower labour
costs.

The wage rate has been determined at LS 1 per man/day following
the IBRD (1) assumptions. The wages for cotton picking have been
doubled from L8 0.005 per lb picked to LS 0.01 per 1b. This: Ifim
centive is regarded to be necessary in order to attract encugh
labour to perform this work.

The picking cests in cotton, the harvesting costs of grain
sorghum and the cleaning costs of groundnuts are related to the
yields. With increasing yields, these costs will also increase.

1) IBRD: Staff Appraisal Report, New Halfa Irrigation Rehabili-
tation Project, Sudan. Report Neo. 2608a-5U. April 24, 19
Chapter VII.
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In the following cost comparison between the present situation
and the Project conditions, the change which would occur in
production costs over 25 yvears are shown.

Farmgate

production

costs (1) of: Present situation Froject conditions
Cotton LS 53.2 per feddan (2) L8 87.7 - 100.6 per fedc
Groundnuts L5 46.2 per feddan LS 5S¢ = 53 per fedc
Wheat LS 27.3 per feddan e

Grain Sorghum LS 13.8 per feddan L5 14.6 per fedc

The production costs of one feddan of fodder would amount to
LS 22.7. Assuming a production of 5 tons pexr feddan, the cost
of production for one ton of fodder would be LS 4.5, In order
to calculate the family income from livestock (see Volume II),
the production costs excluding the family labour costs have
been used. They would amount to LS 2.9 per ton.

2.4 Valus of Production

In this Report a Project lifetime of 30 years has been considered
In order to value the prices of the production, farmgate prices
have been chosen which are fepresentative for the Project's 1ife-
time. Farmgate prices 1990 in 1980 constant prices have been
found appropriate (for details see ANNEX 18) .

All changes in farmgate prices as shown below are caused by the
world market price projection, with the exXception of sorghum. The
sorghum price in the Scheme has been found higher than the world
market price level during Project Preparation, dues to the specific
situation of the area in and around the Scheme. This area is at
present a net importer of sorghum. Under Project conditions this
situation would change and would adjust the prices in the Scheme
area to the world market price level.

Farmgate

price of (1) Present situdation Project conditions
Cotton L5 94.8 per ton (2) LS 286.2 per ton
Groundnuts L5 80.2 per ton LS B9.5 per ton
Wheat L5 108.6 per ton : e

Grain sorghum LS 62.5 per ton .. L3 62.9 per ton

1) Excluding costs of sacks and transport costs of harvest to
market.

2) This figure cannot be compared with the figure under Project
conditions because the costs of the present situation are de-
termined by the Joint Account system,
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245 Crop Budgets and Productivity Analysis

The expected change of the crop budgets has been projected over

25 vears in Tables 27 to 29 for cotton, groundnuts and grain

sorghum. The costs of fodder production are included in the

livestock components (see Volume II).

Cotton appears as the most profitable crop in every year of the
lifetime of the Project. Groundnuts are less profitable in the

first Project year than in the present situation, due to the

lower farmgate prices. But they reach a high profitability at
the end of the Project period. As a result of the decrease in
the farmgate price and higher production costs, the enterprise

profit of sorghum is lower in the first Project year than in

the situation found during Project preparation.

Enterprise

profit of: Present situation Project conditions
Cotton LS -9.6 per feddan LS 64.6 -~ 213.71 per fedd:
Groundnuts LS 13.9 per feddan LS 9.2 .- 121 per fedds
Wheat L5 3.1 per feddan e

Grain sorghum LS 5.5 per feddan LS 1o.6 per fedd:

In Table 30, the productivity of labour is analyzed for all enter-
prises of the Project. It 1s expressed as farm income per man/day.
The figures would lead in the first Project year to the following

seguence of relative superiority:

Cotton: LS 3.3 per man/da
Grain sorghum: LS 2.5 per man/da:
Groundnuts: LS 1.5 per man/da:
Livestock type 1 (full herd development): LS 1.5 per marn/da;
Livestock type 2 egual with Livestock type 3

(full herd development): : LS 0.8 per man/da

In 2000 the seguence would change to:

Groundnuts: LS 6.3 per man/da
Cotton LS 5.9 per man/da
Grain sorghum: LS 2.5 per man/da
Livestock type 1 {(full herd development) : L3 1.2 per man/da
Livestock type 2 equal with Livestock type 3

(full herd development): LS ©.8 per man/da

The same seguence would be found in 2005. The livestock components

have been included in this analysis only with full herd develop-
ment. Taking into consideration that some years would be neces=
sary to arrive at this stage which entails lower productivity
figures in the first years (see also Volume II), the second se-
guence is considered to be more appropriate for showing the
situation under Proiect conditions. According to these findings
groundnuts and cotton would be favoured above all other enter-
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prises taking into consideration the labour productivity only.

Considering solely cotton and groundnuts, it is noticeable that
during the first 10 years labour productivity for cotton would
be better than in the case of grourndnuts. Around 1990, this
Situation would be reversed.

2.6 Farm Budget

Farm sizes would change according to the number of tenants who
actually participate in the Scheme under Project conditions,

and according to the total irrigable area. The area is deter-
mined by the diminishing availability of irrigation water over
the Project years (see also ANNEXES 1 and 2). The number of par-
ticipating tenants depends on the amount of income which can be
drawn from agricultural enterprises in the Scheme as well as on
social aspects like the attitude to agricultural work and on
alternative occupation possibilities. Two eXtreme cases are
therefore considered:

- All 22,000 tenants participate in the Scheme over the
whole lifetime of the Project for example dus to the
lack of alternative occupations. They would do so re-
gardless of the amounts of money thev can earn in the
agricultural enterprises of the Scheme.

- The participation of the tenants is solely determined
by income from the tenancy. LS 700 from crop production
during Project preparation was established as a figure
for the farmers which would satisfy their expectations.

For the first case the dcreage per tenancy of each crop is shown
in Table 31. The gross family income (before deduction of the
farm service charge; see Chapter 2.2.3) would be determined by
two directly opposed effects:

= The decreasing area per tenancy would have the effect
Oof lowering the gross income from crop production.

= The Project measures have the effect of increasing
the income.

The second effect would dominate in the first ten years, later
the first effect would be stronger. Thus the gross family income
from crop production amounts to LS 260 per tenancy in 1981 in-
Creasing then to LS 580 in 1990 and decreasing again to LS 300
in year 2005.

Assuming the second extreme case it would be a condition for the
participating tenants to =arn a net family income of LS 700 leads
to the opposite question: how many farmers could participate
under this condition.
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In order to receive a net family income of LS 700 per tenancy,
LS 850 have to be drawn from crop production as gross family
income, because the farm service charges of LS 150 still have
to be recovered from the gross amount. The formula for calcu-
lating the number of tenants is the following:

AceaiGed B o DEEE G DS

= number of participating farmers

850
where:
a: total number of feddan available for cotton
bt total number of feddan available for groundnuts
ot total number of feddan available for grain sorghum
LC: income per feddan cotton
LG: income per feddan groundnuts
Ls: income per feddan sorghum.

Due to the same effects as mentioned for the first case the
number of participating farmers would increase from 6,400 te-
nants in 1981 to 15,000 tenants in 1990 and then decrease again
to 7,700 tenants in 2005.

The reality would be somewhere in between these two extrems cases.
In the first years of the Project lifetime, nearly all 22,000 te-
nants can be expected to participate, due to the changes caused
by the Scheme. After several years, some farmers would recognize
that their income expectations cannot be satisfied and look for
off-farm employment. Thus on average, about 70 per cent of the
tenants can be expected to participate, i.e. 15,400 tenants (see
also ANNEX 2). This number of farmers has been taken for calcu-
lating the farm budget (see Table 32).

Depending on the type of livestock enterprise a farmer would
adopt, the net family income would come to around LS 1,000 in
1990 with the improved livestock enterprises, and reach LS 850
with a traditional cattle enterprise and LS 720 with a tradi-
tional sheep and goats enterprise. As can be seen in Table 32,
the net family income would be much lower in the beginning of
the Project and at the end of the Project lifetime.

L) Supply and Demand of Labour in the Schems

The total labour reguirement per feddan of the crops has been
divided into family labour and hired labour. Tables 33 to 36
show the labour distribution over the year of the four crops
under Project conditions.
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In Table 37 the labour demand for the whole Scheme is summa-
rized for the year 1986 as it would he aftesr implementation of
the Short-Term Measures. In this year the cotton and the ground-
nut area reaches its largest extent. In order to cover contingen-
¢ies, a larger area of grain sorghum has been assumed than would
apply for 1986 according to Table 22, because it might well be
that more grain sorghum is grown by the population than foreseen
in the Project. For the yield-related labour demand of cobtton

and sorghum, the highest yields have been assumed.

Due to the incentives and measures described in Chapter 2.2.2 a
higher participation of the tenant families can be expected for
agricultural enterprises. Thus 25 per cent of the tenant popu-
lation would work in agriculture for 25 days a month, compared
to 20 per cent of the tenant population for 20 days a month in
the present situation.

The larger labour reservoir of the tenants' family labour would
be mainly absorbed by the livestock components. As can be seen
in Table 38 the calculated family labour force is much more uti-
lized than at present, but the demand in no month exceeds the
theoretical supply.

The supply of hired labour from those labourers who live in the
Scheme permanently has been assumed to remain the same as in the
present situation. About 6,200 seasonal labourers from outside
the Scheme would be necessary to cover the labour demand in Ja-
nuary and 9,200 in December. This is about 3,000 labourers more
than in the present peak demand period. But it can be assumed
that there would be no difficulty in finding these labourers

in Gedaref and Kassala due to higher picking wages (see Chapter
2.3) (the peak demand in December and January is mainly czused
by cotton harvest) and because the higher yields mean that the
labourer can pick more cotton per man/day.
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AMNEX 8 Individual Joint Account Expenditures
Table 3 in 1978/79
Expenditures Expenditures for

Item for productive total cultivated
ares in LS5 area in L3

Land preparation 329,587 380,161
Ridging 83,324 958,638
Heavy weed control 65,379 77,285
Fat control G ) 6,333
Cotton seed 44,984 55, 252
Fertilizer (urea) 865,500 1,024,570
Aerial spraying 1,639,289 1,940,873
Cotton sacks 97,132 97,132
Picking payment 432,475 432,475
Cash advance for pulling

stalks and sweeping 315,571 315,571
Collection centre

eXpenses 51115 5 et e B

ransport cellection

centre to ginnery 100,434 100,434
Total 4,030,140 4,587,649

Source: MNHAPC.
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ANNEX B8 Individual Tenant Account Expenditures
Table 4 in 1878/79
Expenditures for Expenditures for
Item productive area Ttotal cultivated area
in L8 in LS
Cash advances for
s0Wing, resowing, thin-
ning, 1.-4. weeding 952,608 1,127,686
Direct labour costs (1) 74645 88,364
Machinery costs for Abu
Sita and dividing into
basins 113,078 133,861
Machinery costs for
green ridging 30,947 36,635
Cleaning Abu Ishreen 40,755 48,245
Cash advances for col-
lecting labourers 42,031 42,031
Corporations'! costs for
collecting labourers 39,526 39,528
Cash advances for shed
of pickers 54,872 54,972
Total 1,348,561 1,571,320

Source; NHAPC.

1} If a tenant refused to

the Corporation s

this work.

perform one of the operations,
pent money on hired labourers to do



Crop Budeat: Pressnt Sltaation — Grouwmeuts

[Z per Hawashs FrOR
Total Hachinery ¢osts Transport, material Labour costs Family labour
i COSlE avd Tlnancial cosis
Item
(15) (IS} (L5) Menday 1io) % (LE]
Operation
1l. Lsnd preparsticn
1.1 Land clearance 2.00 - 2 300 40 1.20
1.2 Dise karcowing 5.00 5.0001) - - - -
1.3 Ridping 750 7.50 i = 5 =)
Sub—total 15.50 12.50 2 3,00 1.20
2. Crog managsment
2.1 Sowing 500 - & Q.00 55 4.95
2.2 First wesding 25.00 - 15 2500 42 10 50
2.3 Zecond weeding 15.00 = 18 15.00 42 .30
2.4 Third wesding .00 - ] 500 S5 2.88
2.5 Green ridging 5.00 S.00 - = - -
Sub-tot=l B0 .00 5.00 47 S5.00 24.63
3. Maintenance
3.1 Abu Ishreen 3.00 1.00 1 2.00 42 Q.84
3.2 Abu Sita 1.7 Q.75 1 1.00 A3 0.48
3.3 Dividing into basins {Gadwsl} 1.E80 - 1.5 1.80 -85 0,83
3.4 Tggnat Haroi .80 Q.35 0,25 0.25 55 0.14
Suo-total B. 85 2.10 3.75 4.75 2.29
4. Irrigetion
4.1 Pre-watering 1,00 - 3: 1. 45 Q.45
4.2 First watsring 1.80 - i 1.0 33 0.57
4.3 Subsequsnt watering 5,00 - 5 5.00 a5 225
Sub-bobal " e - ¥ 7.50 3.27
5. Harvest
5.1 Lifking 45,00 = 28 A%.00 A8 21.80
5.2 Heaping 15,00 - 14 15.00 48 T.ED
%.2 Stripping (23 47,50 27.50 g 20,00 43 9,60
5.4 Cleaning by water £.00 - 3 5.00 55 3.30
Sub-total 113.520 27.80 49 85.00 41,70
6. Transport (8)
£.1 Seed to field Q.50 - Q.80
6.2 Harvest Lo market 8.00 = 5.00
Sub-total ] - 8,80 2
Sub—total A 211,95 4710 BLBD 108.75 156.35 73,09
B. Materials
7. BGesds (3) ks 25.01 25.01
8. Sacks (4) 35.89 35.89
Sub—totzl B 0,50 B0.20
C. Firancial cosiz
9. Interest (5) 2.00 - .00
Total costs 274 85 A7.10 71.50 156.25
Yiglds » B6A bgffeddan (6), i.e. 3,33 tons per hawasha
Value of vields 1 103.42 per ton (7): 1S 344,39

Enterprise profit @ 69.54

Source: wn investipaticns and calcoulations, NHAPC.

1) only sbout 50 per cent of the tenants are doing it, i.e. 30 per csnt of the costs per hawasha have been taien

2) Approximztely 50 per cenkt of the tenants are deing this cperation by hand, the other by machine, i.e. 30 per
cent of the oosts of each possibility have heen included.

3) Mainly uvsed own seed kept from the previous year - market prics is valid, Sesd rate i= 254 kg,

4} 74 sacks & 1S 0,485,

3} The tensnt geks cash credit LS 75 Lo grow growndnuts,

for planting and lst weeding LS 30,
2rd and 3rd weeding s 3,

harvestin L5 15,
He has to repayr L3 83 alter the seascn. About 25 per cent of the farmmers are using this passibility.

&) 5 years average.

7) hverage price in the market 1S 4.92 per sack (45 kg) with the s=ck (18 0.485), less 5 per cent local tax,
less B3 0002 social services, equals 1S 4.654; IS 10242 per ton.

8) L5 0.C8 per ton km; average distasncs 30 o,
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Crop Budget: Presont Situstion - Whest
13 per Havasha

Total  Mzchinery costs Trensport, materiz!  Labour costs Family labour
ot costs =d Tinanclal costs
iTem
(15) (1=} (1s) Men—dmy (13) % L]
A, Cperation
1. Lend preparation
1.1 Land clearsnce 5.00 - 4 .00 42 2,52
1.2 Dise harrowing (1) 5.00 500 - - -
1.3 ERidging (2) 2.25 2.85 - - - -
Sup-totzl 13.25 7.25 4 .00 2.52
2. Crop management
2.1 Sowing kel T.EO - - - -
2.2 Wesding 10,00 - 10 10.00 =G 5.00
2.3 Fertilizer spolicakion 0.50 - 0.5 0.50 48 a.24
2.4  fAerial spraying 4.0 4,00 - - - =
Znb-totsl 22,00 11,50 10,05 10.50 S.84
3. Mainten=nce
3.1 Abu Ishreen 3.00 1,00 1 2.00 47 Q.94
3.2 Ao Sita 1.75 0.5 1 1.00 57 Q.57
3.3 Dividing into bosins (Cedwal) 1.50 - 1.5 1.50 =8 0,80
3.4 Tagnar Harbi O.&2 .35 .25 0.25 b, 0.1%
Eub-total f.85 2.10 3.75 4,25 2.9
4, Irrigation
4.1 Pre-watering (3} Q.50 - 0.5 .50 27 a.2g
4.2 First watering ) 1.50 - 1 1.80 47 Q.71
4,3 Subssquent watsring (5) 5.00 - 5 500 57 Z.85
Bub—totzl F.00 - 6.5 7.00 3.55
5. Harvest 25.00 25.00 - -
Transpart {10)
6.1 Fertillzer to fields 080 o.&0 - -
6.2 Seed to fislds 0.80 G.60 - -
6.3 Harvest Lo market 3,35 3.% - -
Sub—total 4.56 4,58 = -
Sub—total A TB.6E 45 55 4,56 24,75 zZB.25 14.17
B. Materizls
7. Fertilizar (4) 31.85 31.6%
8. Zesds (5) 27.75 27.7%
9. Sacks (6] .79 5.79
Sub=total E6.15 B&.19
10, Taxes (7} 1.68 1.68
Total costs 145,53 4% .85 72.43 23.25
Yields Po2EQ kpffeddsn (8}, f.o. 1.40 tons per hawashs

Value of vields

Enterprise profit @ 1S 15,68

» L5 115.85 per ton (9): 13 162,19

@

Source: Own investigations end caloulations, NHARC,

1} Cnly

20 per cent of the fammers are doing if, i.2. 50 per cant of the costs per haweshe have been balken,

2) Only =hout 30 per cent are doing it, i.e. 30 per cent of the costs per hawasha hawve been tzlen.

31 Only 20 per cent of the fammers are doing it, i.s, 50 per cent of the costs per howosha have besn talken.
4) 5 bags 4 LS 6.33 per Dag.

5) 250 kg 4 LS 11.10 psr bag (4 100 kg),

&) 14 sacks & L5 0.4685,

71 10 macks are taM-loee. For the excess yield the farmer has to pay LS 0,42 per sack.

8] 5 year svarzge,

91 The govermment fized price Iz 1S 1131.0 per ton. Together with the sack it comes to LS 115.85 per ton.
101 L5 0.08 per ten lm; sverage distzmee 30 kom,
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MMEX B Crop Budgeb: Present Situation — Gredn Sorghum
Table 9 LS per Hawashz
Total Machinery costs Transport, material Labour costs Family labour
1ram costs and finmancial costs
(13] [13) (LS} Fan—day (Lo} % )
A. Umeration
1. lLand preparaticon
1.1 Land clearancs 4.50 - 1.5(1} 4.50{1) 80 3.60
1.2 Disc herrowing 7.50 T.501) - - - -
1.3 Ridging 3.75% 3.75(2) - =2 - -
Sup-total 15.75 11,25 bk 4,50 3.60
2. Crop managsment
Z.1 Sowing &.00 - 4 &.00 0 5.40
2.2 Wesding 15.00 = 10 15.00 s} 10,50
Sub=total 21.00 - 14 2100 15.%0
3. Mzintenance
3.1 Abu Ishreen 1.50 0.5003 0.5(3) 1.00{3) &O .80
3.2 Abu Sita 2,7 0.3004) a.4(4)  0.40(4) 80 0.2
3.3 Dividing ints basins (Gadwal) - o - - - B -
3.4 Tagnat Harpl 0.50 - .5 0.30 B .40
Sub—total 2,7 080 0.7 1.80 1:5g
4. Irrigation
4.1 FPre-wataring - “ " - i "
4.2 First watering L.50 - i 1.50 i0o 1.50
4.3 Subsequent weterings (2x) 2.00 - 2 2.00 100 2:00
Sub-total 3.50 - 3 280 3.50
5. Harvest
5.1 Harvest 12.00 - 12 1&.00 S0 10,820
5.2 Threshing 12.00 - 5 12.00 Qi 1C.80
Sub—total 24.00 - 20 24,00 2160
6. Transport (7)
6.1 Seed to field 0.07 = .07 - - o -
6.2 Harveskt to markst 3.4 - 3.24 - - - -
Sub—total .31 - 3.31 - - -
Sub-total A T0.26 12.05 3.3 38.20 54,90 5,12
B, Materials
7. Beads (3) 1.94 - 1.04
8. BSacks = 4,85 - 4.85
Sub—total B 6.79 - G.79
Tocal costs 77,05 12.05 10,10 54,90

Yields

1 27 kgffeddan, l.e.

1,350 kg/nawasha

Value of yield
Enterprise profit

13 77.3 (8} per ton: 1S 1044
o )

SoLrCe

Oem investigaticns and csleclations, NHAPC.

1} Only sbouk 75 per cenk are doing it, L.e. 75 per cent of the ¢o8t3 per hawasha have boen takean.

2} omly 50 per cent are doing it, i.e. 50 per cent of
3) Only 50 per cent are doing it, i.e. 50 per cent of Ene costs per hawasha have been
4) Only 40 per cent are doing it, i.e. 40 per canl of the costs par nawasha have been
g} 27 kg kept from their own harvesD = market price of

5] 1S 71.9 per ton plus LS 5.3% for sacks equals L3 77.3 per ten.
71 15 0,05 per tor lony average distance 30 kn.

tns costs per hawasha have Deen

the farmer of L3 71.9 per ton.

taken.
takern,
taken.
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ANNEX 8 Contribution of Family Labour to Total

Table 13 Labour Demand — Cotton

Halfawyeen Nomads Average of
Operations (%} (%) all tenants (1)

(%)

Land clearance 15 30 25
Sowilng 10 50 27
Thinning Q0 5 3
1. Weeding Q 35 23
2. Weeding O 50 33
3. Weeding 0O &0 40
Fertilizer appli- 5 35 25
cation
Maintenance Abu 5 50 35
Ishreen
Maintenance Abu 5 55 38
Sita
Tagnat Harbi 40 65 B
+ Gadwal
Pre—watering 5 &0 40
First watering 5 55 38
Subsequent waterings 5 45 32
Shade for pickers 8] 60 40
Picking, sacking Q &0 40
Pulling stalks o &80 40
Sweeping Q 60 40)

Source: Own estimations.
1) Halfawyeens 1/3 of the tenants, Nomads 2/3 of the

tenants.
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ANNEX 8 Contribution of Family Labour to Total

Table 14 Labour Demand - Groundnuts
Halfawyeens Momads Average of
Operation (%) (%) all tenants(1)
(%)
Land clearance 0 &0 40
Sowlng 5 g0 =h
1, Weeding 5 s18] 42
2. Weeding 5 a0 43
3. Weeding 5 70 48
Maintenance Abu 5 &0 42
Izshreen
Maintenance Abu 5t 70 48
Sita
Tagnat Harbi 5 80 55
+ Gadwal
FPre-watering 5 65 45
First watering 5 55 38
Subszeguent waterings 5 65 45
Lifting 5 70 48
Heapening 5 70 48
Stripping 5 70 48
Cleaning by water 5 80 b

Source: Own sestimations.

1) Halfawyeen 1/3 of the tenants, Nemads 2/3 of the
tenants.
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ANNEX 8 Contribution of Family Labour to Total
Table 15 Labour Demand - Wheat

Halfawyeen Nomads

Average of

Operations (%) (%) all tenants (1)
(%)
Land clesarance 5 &0 42
Weeding 50 50 50
Fertilizer appl. 45 S0 482
Mzintenance Abu Ishreen 40 50 47
Maintenance Abu Sita 50 60 57
Tagnat Harbi + Gadwal (s18] (518 &0
Pre-watering 70 =18 57
1. watering ol 40 47
Subsesquent waterings 7O &0 57

Source: Own investigations.
1) Halfawyeens 1/3 of the tenants; Nomads 2/3 of the

tenants.
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ANNEX 8 Contribution of Family Labour
Table 16 to Total Labour Demand
Sorghum

Operations % (1)
Land clearance =18
Sowing g0
Weeding 70O
Maintenance Abu Ishreen © 80
Maintenance Abu Sita B0
Tagnant Harbi + Gadwal =14
1. watering 100
Subsgeguent waterings 100
Harvest S0

Scurce: OJwn estimations.

1) Only Nomads are growing sorghum.
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Procction Goutls: Shor = Maamares - Cotion =
{15 par Taddan)

Teanspart, - Lohour couts Eamaly leboeis
[rem raterial and Han— a, Tl oy otald LS % L3
firancial o615
1. Ligwd peeparation
1.l- Dles ploting 1384 3.5 * - - - -
1.2 WPoWLTE O 15,44 o | a2 - - = i1
1.3 Doadle ridging 13,87 305 £ - - - &
Sun=total 14,07 1.1 14,07 = - oL = 2
a,63 E.00 a0 - - = -
5.34 &0 .34 - - = - L,
4.5 - - 4.5 L. 4,50 3L .54
.20 = - - a2 1.0 Q.20 i3 C.C%:
19,14 - - 19,16 - - - - =
b5 e R B | 23,50 A7 4,00 1.4%
3. Moaalerance
3.1 mou [shreen (033 0.4 Q.01 13,56 0.14 = = - - -
3.2 Aou Sita 0. 0.0z 3.5 oL - - - - -
Sumetotal 0.47 0.03 o, 42
4, Irrigation
4.4 LD waterings 4.0 - = = 4z L.oa 4.00 = 1.05
5. Earvesh
5,1 Snade o plokers 0.5 = - = = 023 1,40 0.25 Al o.10
5,3 Collect 1.0 - - = 1.3 - - - - =
5.3 Pitk 13.00 - - - - L4.8 - LAE 80 S.2F
5,4 Zackirg 1] o5 - - - = &5 1.0 o.u0 a3 a.z0
5.5 Puilirg stalks 2. = . = - 2.5 1.0 2.50 Ll L.0d
Sb-tatal 17.75 - - - 100 1802 16,53 B S}
6. Trooepoer (&b
a.l
0.1% 0.1%
6.2
R 0,04
£.3 o O
Sutatatal 2.2 [+ Ry
fub-tatal A .61 22T £3.59 1.27 8T 24.05 q.27
B.  Marcrials
T Sakils {9 1.3 §,08
B, Fortilizers LI0) 15,13 H i
o,  Mazertal fop sheds (piekers) (8- o) .20
10, Food ror plokescs 1.0 1.00
Sybebotal B 240 14.01
. Fi
L, Insarest (1) 412 4.1z
Tatal couls (12) BET. M 3,39 1%,y 24,95

Sourre Den caloulacions; |

SEEES 2, 3, Table B

11 Auwwrage participation in the 4 wioedings.

21 D4 anteduys Qe HATETIng.

3} The Sl

matfion collects Labousers in

on

thim 1% for S feddies.

Fareala and Gedarel.

With e Shact-Tarm Measures hiphes cxpendibunes cws

T oxponses Cor bis hove to b pald back Trom b Larmeara,
be oxpected in order Lo monb the hignec

Fresencly L3 2.31 ars spent

durmrgd of cokion pickers

in The Scoheme, Thus L5 2,50 per 5 feddmis have been patimated, L.o, [5 0,50 per fekden. Additisrally, toe Farmera hawe to Toy TresporTh imsts of

15 0,50 per laboures (1 labourer per fedoant,

The costamoof this item wee rolabed bo the yields {mee crop baelget). The figures snownodn this table repreeRent Ene costs and lebour peguimements af

tha Year D931

L% 4.0% per Llobeusr = 1 per Toddon - B0 Gome tg the farm plus LS 001 per 1h. ootton ploed.

LE DLGA per fon kms 20 M awermge distaros.,

30 kg per fedion.

feend mate oft 48 kg por Dedidan.

b eed gmuer LS g per fedtan, Rood 1w provlded from Ui Corporation
15 1266 pon ton ex store; 80 kgffecdan,

peest o all machiresy costs plies on LS 0G50 of 1tom 6% sl o oeach acsvenoed [assuming ot arouk 50 par ornb of toy

cowhy advances), Taterosl pAatel T Oper sent par arrran; it 15 asmmed that the mredit im patd Back after 12 months.

Trhese flpares ropweent the on resl Ging fron She labour denands for Uhe Year 1981 {see coup Thalget).

The maim poetion of Thest costs s park of the cverbead costs {farm samvics chargel.

Ly 15 110 par Lo,

al labour GoGES are patcd as
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ANNEXR 8 Crop Budgets: Short-Term Measures - Cotton
Table 27 (per Feddan)
ITtem 1981 1885 1850 1985 2000 2005
Reveres
- Yields Engfeddanf 532 720 265 Q77 1,042 1,096
- Value of production

{15/ ton) 286.2 285.2 286.2 286.2 286.2 286.2
Total revenues (LS/faddan) 152.3 206.1 247.6 279.6 298.2 313.7
Costs (in 1S)
- Costs related to aresa 74,2 74.2 74,2 T4.2 T4.2 74.2
— Pdcking coste (1) 13.0 17.1 20,3 22.0 2d.2 25.4
- Sacking costs (2) 2.5 0.6 0.8 0.8 0.9 TLb
Total costs (LS/feddan) 87.7 91,9 953 97.8 94,3 100,86
Enterprise profit (LS) 64.6 114,2 152.3 181l.8 198,59 213.1
Family labour incame (LS) (3) Gege 11T 12:3, <1343 13.9 14.5
Gross family income (LS)- 73.9 125.2 184.6 195.1 212.8 227.6
Total labour demand
(mar—-days/Teddan) :
— Lakour demand related

to area 115 Tl 5 11.5 11.5 11.% 11.5
— Labour demand picking (4) 4.8 20.0 24 27.1 28.9 30.4
- Labour demsnd sacking (5) 0.5 0.6 0.8 0.9 0.9 1.0
Total labour demand 258 32l 363 28.b 41.3 42.9
Family labour
(men—days/ feddan) :
— Family labour related

to ares 3.9 3.8 2.9 3.9 3.9 3.9
= Family labour picking (&) 5.9 2.0 9.6 10.8 11.6 12.2
— Family lsbour sacking (6) 0.2 0.2 0.3 0.4 0.4 0.4
Total family labour Tl SE0E  EaEEd alsil 15.9 16.5
Hired labour demand
(man~days,/ feddan) 16.8 20.0 22,5 24.4 25.4 26.4

Seurce: Own calculations, AMMEX 2, Table 23,

1) 1S 0.01 per 1b. picked plus LS 1.25 per feddan fixed costs to meke
the lasbourers ready to come to the Tarm.
27 15 1 per man-day.
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ANNEX 8 Crop Budgets: Short-Term Measures — Cctton
Table 27 (per Feddan)
I tem 1981 1885 12990 1995 2000 2005
Rosrarmies
- Yields (kg/feddan) 532 720 865 977 1,042 1,096
- Value of production

(1S/ton) 285.2 285,2 286.2 286.2 286.2 286.2
Total revermes (L3/feddan) 152.3 206.1 247.6 279.6 298.2 313.7
Costs (in L3) "
- Costs related to area 74.2 T4.2 74,2 742 74,2 74.2
— Picking costs (1) 1340 175 203 FE.8 24,2 25.4
- Sacking costs (2) 0.5 0.6 0.8 .8 0.9 1,0
Total costs (LS/feddan) 877 1.9 a5 97 .8 99 .3 100.6
Enterprise profit (LS) g4,6 114.2 152.3 181.8 193.9 213.1
Family lsbour income (LS) (3) G 1S 1203 4133 13.9 14.5
Gross family income (LS) 73.9 125.2 1684.6 19t.1 212.8 227 .6
Total labour demand
(man-days/feddan) :
- Lebour demand related

to areas 1.5 115 11.5 1.5 it R Bl R
— Labour demand picking (4) 14.8 20.0 24 AR 28.59 20.4
- Labour demand sacking (5) Q.5 0.6 0.8 0.9 0.9 1.0
Total labour demand 26,8 32.1 38.3 39.%5 41.3 42.9
Family labour
(man-days/feddan):
— Family lsbour related

to area 3.9 2.9 3.9 3.9 3.9 i
- Family labour picking (8) 59 8.0 9.6 1.8 11.6 12.2
— Family labour sacking (6) 0.2 0.2 0.3 3.4 0.4 0.4
Total family labour TOE A2 188 s 15.9 16.5
Hired lsbour demsnd
{man—days/feddan) 16.8 20.0 22,5 23.4 25.4 26.4

Source: Own calculations, AMNEX 2, Table 23.

1) 1S 0.0l per 1lb. picked plus L3 1.25 per feddan fixed costs to make
the labourers ready to come to the farm.

2) L8 1 per man-day.

3) Family lsbour in man-days multiplied by L3 1 per men-day. Picking
costs are caleulated like footnote 1 indicates (40 per cent family
labour income).

4) In an average 4.5 kg cotton are picked per nour; 8 hours working day .

£} Efficiency of cne man: 1 big kentar (141.75 kg) per hour; 8 hours
working day.

6) 40 per cent of total labour demand is perfcrmed by family lasbour force



ANNEX 8§

Page 48

ANNEX 8 Cror Budgets: Short-Term Measures — CGroundmuts
Table 28 (per Feddan)
I tem 1281 1985 1290 1985 2000 2005
Fevernes:
- Yields (kg/feddan) 728 999 . 1,256 1,549 1,785 2,000
- Value of production (LS/ton) 89.5 89.5 Q.5 £9.5 89,5 89.5
Total revenues (LS) 85.2 89.4 112.4 138.6 159.8 179.0
Costs (1LS):
- Costs related to ares 54.8 54.8 54.8 54.8 54.8 4.8
— Washing costs of yields (1) 1.2 { 2.0 2.5 2.9 Sl
Total costs BBLD.. BGig 55.8 57.3 BT 58.0
Enterprise profit (1L8) 92 U35 55,6 81.3 102.1 121.0
Family labour income (LS) (1) 5.4 B.6 5.8 9.1 8.3 3.5
Gross family income (L3) 17.6  41.% 4.4 20,4 A [ 120.5
Total labour demand (man-days)
— Lebour demand related

to area 15,2, 16.2 15.2 16,2 16.2 15,2
— Labour demand washinz of

yields 1.2 1.6 2.0 25 2.9 a2
Total labour demand . AFA TR 13.2 18,7 19.1 19.4
Family labour (man-days)
= Family labour related

to area 7.7 Tt Tl T 7.7 Fak
= Family labcur washing of

yields 0.7 0.9 L 1.4 lio 1.8
Total family lsbour 8.4 8.6 8.8 9.1 2 B
Hired labour demand (mzn-days) 9.0 9.2 0.4 9.9

Source:; Own caleculatiors, ANNEX 2, Table 24,

1) Labour demand in men-days multiplied by LS 1 per Mman-day .
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Part II - Project-Economics

SUMMARY

In the second part of ANNEX 8 Support Measures have been costed
and econcmically analyzed.

As Support Measures consist partly of modifications of measures
already envisaged for implementation by the World Bank and part-
ly of additional measures supporting the World Bank proposals,
it was found necessary to distinguish between the two types of
measures for calculating Project costs.

In order to present all costs of measures prcposed for the
initial rehabilitation phase Project costs as determined in
Tables 44 — 49 include all measures irrespective wether these
items represent modifications of or additionzl - measures to

the World Bank programme. In Table 50 these costs are summarized
and total to LS 45.7 million including all ccntingencies.

In Table 51 the additional measures have beer listed in order to
determine the funds which would be reguired in addition to those
ones already budgeted (earmarked) in the World Bank Appraisal
Report.

The figures indicate:

- inwvestment costs of LS 12.3 million
- operating costs of . LS 5.6 mil.ion
- - physical contingencies of LS 1.8 million
- financial contingencies of LS 6.4 mill.ion

and total costs of LS 25.9 million over the :‘ive year implemen-
tation period. Adding Project costs of the L:wvestock Component,
BWS of LS 7.2 million (including all contingengies) funds re-
gquired for the rehabilitation period would total to L5 33 million.

The economic analysis of additional Support leasures revealed an
economic internal rate of return (EIRR) of 43 .6 per cent, the

high rate reflecting the fact that other rehabilitation measures
(i.e. World Bank measures) necessary to achise the envisaged bene-
fits have been considered as sunk costs not to be taken into
account.

If the Livestock Component for the Reduced Water Supply situation
iz combined with the Support Measures as stated above, the EIRR
would be reduced by 8.6 per cent points to 41 per cent.

The analysis of the balance of payment effects of the combined
Project proposals for the Reduced Water Supply situation indicated
positive net foreign exchange carnings already from yesar 3 onwards
with US £ 8.4 million in year 3, reaching ths highest level with
Us g 27.2 million in year 12, thereafter falling to US % 6.9
million in year 30.

The net foreign exchange earnings cumulated over the thirty year
1ifetime of the Project would total to about US $ 500 million.
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1. Project Costs

Support Measures as part of the Phase II Rehasilitation Studies
are designed to support the implementation of the Phase I
measures, as appraised and approved by the World Bank (1).
Support Measures comprise additional proposals concerning the
organization, management and training sector, the co-ogperative
sector, and the integration of the existing livestock into the
Scheme, as well as a modification and extension of the World
Bank programme. The World Bank programme has been revised and
extented with respect to the Irrigation System (ANNEX 1) ; Bg¥i-
cultural Production and Engineering (ANNEXES 2 and 3) and with
respect to General Buildings (Ginnery stores, ANNEX 16) .

The additional proposals as mentioned above sre dealt with in
ANNEXES 6 (Co-operative Sector) and 7 (Organization, Management
and Training) within this Volume and with respect to livestock
in Volume II. The livestock proposals of that Volume include
detailed cost estimates as well as a comprehensive financial
and econcmic evaluation.

Project costs of Support Measures - excluding livesteock — are
presented in detail in Tables 45 to 43, with 6 supporting tables
(39 to 44) and are summarized in Table 50. Support Measures are
to be implemented simultanously with the World Bank prodramme,
over an implementation period of 5 years, thus Project costs

are shown in detail for this period. However, it is not assumed,
that the programme could be implemented befole 81, which implies
a delay of almost 1 year in the implementation of the World Bank
Drogranms .

Costs reflect prices prevailing in the beginning of 1980 and are
based on the official foreign exchange rate of US § 1 = L5 0.5.
(For details on this subject see BNNEX 19, Chapter 1) -
Agricultural production cests for the four ciops to be culti-
vated, namely cotton, groundnuts, grain and Iodder sorghum, are
caleculated on an incremental basis only, with the first year
haowever to be fully financed.

Based on these assumptions Project costs of Support Measures,

23 summarized in Table 50, would total to LS 33.3 million, of
which LS 19.2 million would consist of inves:ment costs {(base-
line costs). The foreign exchange component of investment costs
is estimated at LS 14.9 million or 78 per cent, whilst for the
operating costs of LS 14.1 million the foreign exchange component
has been caleulated at LS 4.8 million or 34 per cent, resulting
in overall foreign exchange costs of LS 19.8 million or 59 per
cent of total baseline costs.

1) The Phase I Rehabilitation Study has been appraised in the
Staff BAppraisal Report No. 2608a-5U of Aoril 1980 (Main
Report) and of June 1980 (Implementation Volume) .
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g Project Costs

Support Measures as parit of the Phase II Reh:bilitation Studies
are designed to support the implementation of the Phase I
measures, as appralised and approved by the World Bank (1).
Support Measures comprise additional proposals concerning the
organization, management and training sector, the co—operative
sector, and the integration of the existing livestock into the
Schems, as well as a2 modification and extension of the World
Bank programme. The World Bank programme has been revised and
extented with respect to the Irrigation System (ANNEX 1), Agri-
cultural Production and Engineering (ANNEXEESE 2 and 3) and with
respect to General Buildings (Ginnery stores, ANNEX 16).

The additional proposals as mentioned above are dealt with in
NNEXES 6 (Co-cperative Sector) and 7 (Organization, Management
and Training) within this Volume and with respect to livestock
in Volume II. The livestock proposals of that Volume include
detailed cost estimates as well as a comprehensive financial
and economic evaluation.

Project costs of Support Measures - excluding livestock - are
presented in detail in Tables 45 to 49, with 6 supporting tables
{32 to 44) and are summarized in Table 50. Support Measures are
to be implemented simultanously with the World Bank programme,
over an implementation period of 5 vears, thus Project costs

are shown in detail for this period. However, it is not assumed,
that the programme could be implemented before 81, which implies
a delay of almest 1 year in the implementation of the World Bank
programmes.

Costs reflect prices prevalling in the beginning of 1980 and are
based on the official foreign exchange rate of U5 § 1 = L5 0.5.
(For details on this subject ses ENNEX 19, Chapter 1}.
Agricultural production costs for the four crops to be culti-
vated, namely cotton, groundnuts, grain and fodder sorghum, are
calculated on an incremental basis only, with the first year
however to be fully financed.

Based on these assumptions Project costs of fupport Measures,

as summarized in Table 50, would total to LS 33.3 million, of
which LS 19.2 millicon would consist of invesiment costs (base-
line costs). The foreign exchange component of investment costs
is estimated at LS 14.9 million or 78 per cert, whilst for the
gperating costs of LS8 14.171 millicon the forei¢n exchange component
has been calculated at LS 4.8 million or 34 per cent, resulting
in overall foreign exchange costs of L5 19.8 million or 59 per
cent of total baseline costs.

1) The Phase I Rehagbilitation Study has beer appraised in the
Staff Appraisal Report No. 2608a-5U0 of April 1980 (Main
Report} and of June 1980 (Implementation Volume}.
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If physical contingencies of 10 per cent are added, Support
Measure costs total to LS 36.6 million. Financial contingen—
cies have been compounded at 10 per cent annually over the

5 year implementation peried and amount to LS 9.1 million or
24.8 per cent of Project costs (incl. physical contingencies).
Thus the total Project costs of Support Measures amount to

LS 45.7 million.

In order to supplement Support Measure costs by the costs of
the Livestock Coniponent - Reduced Water Supply RWS - as cal-
culated and presented in Tables 82 to 94 of Volume II, these
costs are presented as well in Table 50. However, production
costs of fodder sorghum had to be deducted, as these costs
have already beer accounted for under crop production (Table 46).
As can be seen from Table 50, Project costs would total to

LS 52.9 million (incl. all contingencies) over the 5 year
implementation period of the Support Measures if the costs

of the Livestock Component — RWS are added to the costs of the
Support Measures.

£11 Project cost figures discussed asbove do not reflect the
fact, that part c¢f the measures - although somehow modified -
are already envisaged for implementation in the World Bank
programme and that therefore funds have already been made
available for these Project items.

Taking thus into account that only for the additional measures
proposed in this study funds would be required, these additiocnal
funds have been calculated in Table 51. The calculations for
that table are based on the assumption, that the modification

Of approved Phase I Measures (i.e. of the World Bank programme)
as proposed in this study, would not result in higher costs as
compared to the m2asures originally envisaged by the World Bank.

As can be seen from Table 51, additional funds required for the
> year implementa:ion period would amount to LS 25.9 million
(incl. all contingyencies) for the Support measures as compared
to LS 45.7 million calculated as Project costs in Table 50, the
difference being .5 19.8 million. Funds required for the Live-
stock component would be identical with Project costs as pre-
sented in Table 50, thus total additional funds required for all
Project measures reguired for the initial rehabilitation pro-
gramme would amount to LS 33.0 million of which L& 2.3 million
represent physical and LS 8.0 million financial contingencies.

The foreign exchalge component of additional funds reqguired

for the Support Measures amount to LS 18.1 million representing
55 per cent of teotal funds and 6 per cent or LS 1.8 million of
total fund would constitute of import duties and taxes.
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2. Egonomic Analysis

e Introduction

In order to evaluate the effects of the Suppcrt Measures as pre-
sented in ANNEXES 1 to 7 of Volume I and ANNEX 16 of Volume II
from an economic point of view, the Economic Internal Rate of
Return (EIRR) of those measures will have to be determined. As
Support Measures with respect to livestock have been analyzed
separately in Volume II, the following analysis of Support
Measures will be confined in the first instance to crop produc-
tion only. After having analyzed Support Measures excluding live-
stock, the integrated Project propcesals for the "Reduced Water
Supply" RWS situation will be analyzed by combining the Live-
stock Component, RWS proposals with the Support Measuraes pro-
posals.

2.2 Support Measures excluding Livestock

| Support Measures Benefits

Benefits attributable to the Support Measures are defined as the
economic value of net incremental production, which is the dif-
ference betwean the "incremental production with the Support
Measures" and "incremental production without. Support Measures".

2.2.1.1 Without Support Measures Benefits

For the "Without Support Measures Situation" it has been assumed
that the Phase I Study proposals as appraised and modified by the
World Bank in its Staff Appraisal Report would be implemented.
The production volume to be expected with these modified Phase T
measures however has to be revised as neither yields nor the en-
visaged areas cultivated are considered to be realistic. Accor-
ding to the detailed Phase II investigaticons with respect to
irrigation water availability and requiremeni:s, which are pre-
sented in BANNEXES 1 and 9 resp., the maximum areas which could
be cultivated with the available irrigation water would be much
less than estimated previously in the Phase I Study. According

to these investigations, the water utilization effiency without
Support Measures can be assumed at 36 per cent. Due to the
Support Measures the water utilization effiency is expected to
increase to 48 per cent, thereby smoothening the effect of the
declining irrigation water supply. The investigations of ANNEZXES
1 and 2 revealed furthermore, that already firom 1980 onwards, the
cultivation of wheat as a winter crop would have to be given up,
in order to cultivate the maximum area under summer crops, i.e.
cotton and groundnuts. This option is clearly advantageous as
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for 1 feddan cultivated with wheat, more than 2.5 feddan of
cotton and/or groundnuts would have to be given up. (For de-
tails see ANNEX i, Appendix B, Computed Areas under Available
Water). If the findings with respect to available water and
irrigable areas would have besn available for the appraisal

of the Phase I Study, it can reasonably be assumed, that wheat
would have been clropped in favour of groundnuts and cotton as
weall.

In the World Bank Staff Appraisal Report, a rainfed fodder crop
has been assumed as substitute for the declining wheat area.
Although the fodéer crop is not specified, the gross wvalue of
producticn is deemed to be unrealistic and not applicable in
this context. Whilst the assumed farmgate price of LS 4/ton
green fodder (financial value) seems to be appropriate, vield
assumptions - increasing from 0.5 ton/feddan to a maximum of
0.8 ton/feddan - are considered as far too low, reflecting more
likely grain sorghum yields.

For the present purposes, i.e. to determine the economic value
of the fodder crop in the "Without Support Measures Situation",
the production value of grain sorghum - representing an alter-
native rainfed cash crop - has been taken into account with an
average yield of 400 kg per feddan.

The areas to be ciltivated with sorghum have been assumed to

be identical with those ones considered with Support Measures.
With respect to cotton and groundnuts the maximum areas to be
cultivated are de:-ermined by the irrigation water availability
on the one side and the overall water efficiency on the other
side. It has already been mentiocned above that "Without Support
Measures", namely without "double-ridge cultivation method, and
without training of water khaffirs", the present overall water
effiency of 36 per cent can not be expected to increase. There-
fore this factor has been applied for calculating the maximum
cotton and groundnut areas to be cultivated with the available
irrigation water in the "Without Support Measures Situation”.

With respect to vields to be expected by implementing the Apprai-
sal Report programme, those ones assumed for cotton and ground-
nuts in the Staff Appraisal Report are considered as too opti-
mistic. The yield increases as originally envisaged in the Phase I
Study are still deemed appropriate and realistic. Table 52 pre-
sents a comparisor of vield estimates as undertaken in the

Phase I Study Repcrt and the Staff Appraisal Report. As can be
seen from Table 52, Appraisal Report estimates are substantially
higher as compared to Phase I estimates, the difference in year 5
being 48 per cent for cotton and 59 per cent for groundnuts resp.

Taking into consideration that the measures envisaged in the
Appraisal Report would not differ substantially from the Phase I
Study proposals, the yields as originally estimated in the latter
study have been applied in determining the production wvolume
without Short-Term Measures.
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The annual production of groundnuts, seed cotton and grain sorghum
has been calculated over 30 vears in Table 5I. The figures presen-
ted in Table 53 indicate the effects of the cdeclining irrigation
water supply, as well as the effect of increcsed yields. As can

be seen, groundnuts would be phoned ocut in year 28, whilst seed
cotton production would fall from a maximum of 33,020 tons in

year 5 to 3,965 tons in year 30.

In order to determine the economic benefits of the preoduction as
calculated in Table 53, economic farmgate prices, representative
for the whole 30 year lifetime of Support Measures have to be
applied. These prices have been calculated in ANNEX 18, Tables
1, 2 and 4. The calculations are based on 1990 long-term price
forecasts as undertaken by the IBRD, and resulted in the follo-
wing farmgate prices (1990 prices, expressed in 1980 constant
terms) :

- Seed cotton LE 751.7 per ton
- Groundnuts (unshelled) LS 273.2 per ton
~ Grain sorghum LS 188.7 per ton.

Applying these prices, the economic benefits for the "Without
Support Measures" situation have been calculated in Table 54.

2iwdie Vil Incremental Support Measures Benef:ts

Acreages cultivated as well as yields to be wexpected with the
Support Measures have been discussed and determined in ANNEX 2
and in Part I of this ANNEX. The expected production in seed
cotton, groundnuts, grain sorghum and fodder sorghum is pre-
sented in Table 22 of this ANNEX.

The economic value of seed cotton, groundnuts and grain sorghum
has been determined by applving the economic farmgate prices as
already discussed in Chapter 2.2.1.1 above. With respect to the
economic valuation of fodder sorghum, the arjuments as pur for-
ward in the economic analysis of the liwvestock component as
carried out in Volume II are valid toe in this context. In
Volume II the profitability and viability of the livestock
component "as such", has been analyzed. This approach implied
that fodder sorghum had to be costed with it opportunity costs,
these being the economic value of grain scrgium, which would be
cultivated as an alternative crop.

Following these arguments in the context of analyzing Support
Measures excluding livestock, the economic wvalue of grain sorghum
production has to be assumed as well as for fodder sorghum.

With these assumptions total benefits attribatable to Support
Measures only - excluding the Livestock Component RWS - can be
determined. These benefits are calculated in Table 55. Deducting
from the total benefit stream of Table 55 th:z benefits expected
without Short-Term Measures as discussed and determined in the
previous Chapter, the net incremental benefics attributable to
the Support Measures can be calculated., Thes: calculations are
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presented as well in Table 55. Tt can be seen that the net in-
cremental benefits would develop from LS 2,873 million to a
maximum of LS 25,582 million in vear 10, thereafter falling
steadily to LS 3,334 million in yvear 30.

222 Suppor: Measures Costs

The calculation of economic Support Measures costs is based on
that of the financial costs as presented in Table 45 to 5o.

These financial izosts have been adjusted in two aspects, namely
by

= increasing the foreign exchange component costs by
130 per cent, which is due to the difference between
the official exchange rate of US 2 1 =18 0.5 and the
shadow exchange rate of US § = LS 1.15 (1),

- deducting the relevant import duties and taxes, as
indicated in Table 39 to 50.

Economic costs for unskilled farm labour {hired or family) have
been taken over with their financial value of LS 1 per man-day,
as it is felt the:t the Oopportunity costs are at least as high as
the financial costs, due to the shortage of labour within the
Scheme,

On the basis of these assumptions, economic agricultural pro—
duction costs have been calculated per feddan for the "without"
and "with" Project situation. These calculations are presented
in Tables 39 to 44. Applying the respective "without" wvalues to
the areas to be cultivated without Support Measures, as presented
in Table 53, the agricultural production costs without Support
Measures can be determined. These calculations are shown in
Table 56. In Table 57, the respective calculations are carried
out for the "With Support Measures" situation and by deducting
the "without" cost stream of Table 56, the incremental agricul-
tural production costs are determined. Likewise, all additional
economic costs attributable to the Support Measures have been
calculated and present in Table 58. The table presents a break-
down of costs ints the various investment and operating costs.
Both cost groups are increased by 10 per cent in order to pro-
vide for physical contingencies.

23 Economi: Internal Rate of Return (EIRR)

On the basis of the calculations and assumptions made in the pre-
vious chapters, the economic internal rate of return (EIRR) of
Support Measures has been calculated ar 45.6 per cent. The high
rate can be attributed to the specific circumstances Prevailing
in the Scheme, nanely that:

1) This subject :s discussed in more detail in ANNEX 20,
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- Support Measures do not represent the total package
of immediate rehabilitation measures ne&cessary to
achieve the envisaged benefits; the major part of
measures being already envisaged in the World Bank
programme.

- Support Measures concentrate on the major constraint
identified during the Phase II ERehabilitation Studies,
this being the expected reduction in irrigable areas,
caused by the progressive siltation of the reservoir.

- The measures proposgsed in this study to reliewve the
effect of the reducing water supply on the irrigable
area are expected to be relatively inexpensive,
(e.g. rehabilitation of Butcher's Weis, training of
water khaffirs, double-ridge cultivation method)
however, highly effective.

The latter argument is supported by a special. sensitivity test,
in which it has been analyzed how the EIRR would react if no in-
crease in the overall water effiency would be realized by the
Support Measures. The EIRR would then drop to 23.9 per cent.

In addition to the EIRR, the net present value and the benefit/
cost ratio of Support Measures has been calculated. For these
computations a discount rate of 10 per cent Las been used, as
it assumed, that this rate would reflect the cpportunity costs
of capital in the country. The computations i1evealed a benefit/
cost ratio of 2.37 resulting from discountecd benefit wvalues of
LS 167.5 millicon and discounted cost wvalues of LS 70.8 million.
The net present value totals thus to LS 96.7 million.

In order to analyze the effects of changes in key variables on
the EIRR, several sensitivity tests have beern carried out, the
results being listed below:

EIR SI (1)
- 10 per cent increase in costs 43,0 ~ F.3
- 10 per cent reduction in costs 57 .H 1.6
- 10 per cent increase in benefits R 1.4
- 10 per cent reduction in benefits 42.7 - 1.4

The figures of the sensitivity tests indicate that 10 per cent
changes in either costs of benefits sffect the EIRR Ly more than
10 per cent, ranging between 13 and 16 per coent. Compared to the
analysis carried out for the Livestock Components in Volume II,
the reactions are, however, remarkable stable, as the SI's cal-
culated in that Volume exceeded sven the level of 20.

1) The Sensitivity Indicator (2I) is defined as

51 = percentage of change in the EIRR
percentage of change in the variable tested.
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2.3 Suppor: Measures including Livestock

In order to evaliate the combined pProposals for the "Reduced
Water Supply" (RWS) situation, economic costs and benefits of
the Livestock Component, EWS as determined in Volume II,
Chapter2.2.1 have to be combined with the cost and benefit
stream as determined in the previous chapters and as presented
in Table 55 and 58. The combined benefits for both Project
components are presented in Table 59. The incremental CIop pro-
duction benefit stream of that table differs from that one pre-
sented in Table 5, as the value of the fodder crop had to be
omitted. Incremental livestock production benefits have been
taken over unchanged from Volume II, Table 101.

The combined Proect costs are presented in Table §0. Whilst in-
vestment costs of both components are not effected by the inte-
gration, operational costs of Support Measures had to be increased
due to the higher agricultural production costs of fodder scrghum
4s compared to grain sorghum. On the other side, operational costs
of the Livestock Component, RWS, had to be adjusted by the economi«
costs of fodder sorghum.

With these adjustments, the EIRR of the integrated proposals for
the RWS situation had been calculated, resulting in a wvalue of
47 per cent The integration of the Livestock Component, RWS,
thus reduces the EIRR by 8.6 per cent peints, a result, which
would be expected from the economic analysis as undertaken in
Volume II, Chapter 2.%9.1 ., The benefit/cost ratio drops to 1,94
resulting from discounted benefits of LS 214, 1 million and dis-
counted costs of LS 110.1 million. The net present wvalue of com—
bined Prcject components, however, increase from L5 96.7 million
to LS 104 million.

2.4 Balance of Payvments Effects

In order to demonstrate the impact of Project proposals, desinged
for the Reduced Water Supply (RWS) situation, on the country's
balance of payment, the attributable foreign exchange costs and
earnings have alr:ady been carried out for the szeparate =sconomic
analysis of the Livestock Component, RWS in Volume II. The calcu-
lation revealed that already in the second Project vear, foreign
exchange earnings would exceed its foreign exchange costs, with
the cumulative balance being positive from year 3 onwards.
Support Measures vould have a similar beneficial effect on
Sudan's balance ol payments, as will be shown in Tables61 and 62.
In Table 61, fore:.gn exchange spendings due to the Support Mea-
sures have been l:isted under the same headings as Project costs
have been presented in Table 45 to &0, Foreign exchange costs
have been calculated by applving the respective percentage as
estimated in the Project cost tabhles.
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On the other side the incremental production of cotton, greound-
nuts and grain sorghum, which would be exported, would result
in foreign exchange earnings. The three commodities have been
valued at their c.i.f. Port Sudan prices, according to the
assumptions and forecasts made in ANNEX 18. Their foreign ex-
change valus expressed in US 3 would then be

- gcotton lint 1,822 U4 8/ton
- groundnuts (shelled) 561 Us g/ton
- grain sorghum 195 U g/ton.

With an extraction rate of 380 kg lint per ton seed cotton, the
value of seed cotton would amount to US $ 692,36 per ton, whilst
the value of unshelled groundnuts would be U5 % 336.72 per ton,
assuming a conversion rate of 1:0.6.

Table 62 summarizes the annual foreign exchange earnings as well
as costs as determined in Table 61 over the 30 year lifetime of
the Project.

It can be seen that foreign exchange costs would exceed foreign
exchange earnings in the initial two years oI Project implemen-
tation. In Project year 3, foreign exchange spendings would be
more than offset by foreign exchange earnings, and in year 4 all
previous spending would have been recuperated.

If these results are compared with the balance of payments effects
of the Livestock Component, BWS only it becomes obvious, that the
positive effects on the country's balance of payments are delayed
by 1 year. However, already in year 4, the caimulated net foreign
exchange earnings of the combined Project components would be
higher than those ones, calculated for the Livestock Component,
BEWS only.

If the net foreign exchange earnings are camilated over 30 years,
as presented in Table 62, they would total to about 500 million.
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ANNEX 8 . Calculation of Fodder Cro> Production
Table 44 Costs with Projzct
Item Percentage of Costs in LS per feddan
foreign taxes financial SCONoMLS
exchange
1. Agricultural
machinery 65 b 3.27 5.76
Labour = N 10. 80 10. 80
Seeds = i 1.52 1.52
4. Total produc-
tion costs ) T 18.08

Source: ANNEX 3, Table & and ANNEX 8, Table 26.
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ANNEX 8 Comparison of Yields Estimates

Table 52 (in EG/Feddan)

Project Cotton Groundnuts

year Phase I Appraisal Phase I Appraisal
Report Feport

1 540 500 640 700

2 567 600 752 800

3 594 800 784 1,100

4 621 900 g6 1,200

5 675 1,000 86 1,300

Sources: AHT: New Halfa Rehabilitation Project. Phase I. Essen

1978, ANNEX 21, Table 2, p.5.
WORLD EANE: New Halfa Irrigation Rehabilitation Project.
staff Appraisal Report No. 2608a -- SU. Washington 1980,
Table 6, p. 40.
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RMNE 8
S B Crop Aroduction Develomrent withous Support ‘basiras
Yoar Cotton Grovndnuts = Grain sorghum _ Al
Acreags Yiehd Eroduccion Aorease Yield Production Acroase Yield Produccion
(feddan)  (t/fed.) in tons) {feddany  (t/f=d.) {in tons) [£eddan) (t/fed, ) {in tens)
1 57,331 0. 300 28,665 33,882  O.680 37,884 41,527 0. 400 16,611
2 54,193 0.567 30,728 51,974 0.752 39,084 £3,742 Q. A0 17,497
3 52, 406 0.594 31,129 49,861 0.784 39,081 48,139 0. 400 19,256
4 50,685 0,621 31,475 47,827 0,816 38,027 53,519 0. 400 21,408
5 48,963 G675 33,050 45,792 0.815 37,367 59,883 Q. 400 23,955
& 47,255 a.875 31,897 43,774 0. 816 358,720 £53,310 0. 400 23,364
7 45,146 0.E875 30,474 21,281 0.816 33,685 71,933 0, 200 28,773
8 43,072 0.675 29,074 38,820 o.816 31,685 77,955 0, 400 31,182
9 41,00 G.6T5 27,676 36,383 0. 816 29,629 833,978 0. 400 33,501
10 38,930 0,675 26,278 33,935 0.816 27,691 90,000 0,400 36,000
11 36,5895 0.675 24,308 31,534 0.818 25,732 50,000 [a 1o o) 36,000
12 34.831 0,875 23,525 29,115 3. 815 23,758 95, 000 1 400 36,000
T3 32,835 0.675 22,177 26,755 0. 815 21,833 90, (00 0. 400 38,000
14 30,824 0.675 20,804 24,356 0.816 19,874 D000 0,400 36,000
15 28,843 0.875 19,462 22,074 0.816 17,264 20,000 0. 400 36,000
16 26,856 D0.675 18,128 19,666 . 815 16,048 S0, 000 0. 200 36,000
17 24,757 0.675 16,711 17,185 0.816 14,023 90,000 0,400 36,000
18 23,773 0.675 16,047 16,023 0.816 13,075 90,000 0. 400 36,000
19 22,377 0.675 15,375 14,846 0.816 12,114 G0, O A0 36,000
0 21,778 0.675 14,700 13,665 0.816 11,150 90, 000 0. 400 36,000
2 20,502 a.675 14,041 12,511 a.816 10, 208 890,000 0. 400 36,000
22 19,585 0.675 13,220 - 11,074 0.5816 5,035 90,000 0,400 36,000
23 18,249 0,675 12,318 9,454 0.816 7. 747 20,000 0.400 36,000
24 16, 209 o.675 11,214 7,811 o.816 6,435 50,000 Ch 200 36,000
25 15,577 675 10,515 6,337 2.816 5.1 S0, 000 0. 200 36,000
26 14,230 LD.675 9,605 4,744 0.816 3,871 Q0,000 O, 400 36,000
27 12:826 0.875 8,705 3,168 0.816 2,585 20,020 Q. 400 36,000
28 11,4582 0.675 Te742 1,481 O.816 1,208 G0, 000 .00 36,000
239 9,300 0.675 6,338 - = = 90,000 L 400 . 36,000
0 5,874 0,675 3,985 = - - 90,000 0. 400 36,000

Source: ANNEX 2, Appendix B, and Tsble 39 of chis 200y,
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ANNEX 8
Rahy e Feoonamic Valus of Crop Production witthout Support Measures
Year Seed cotton Groundnut Grain =sorghum Total
in LE 1,000
1 271,548 10,572 3,734 35,254
2 23,098 10,912 34301 37,311
3 23,400 10,914 3,633 37,947
4 23,660 10,896 4,040 38,596
5 24,844 10,433 4,527 39,798
] 23,977 5,973 4,975 38,925
7 22,907 G,405 5,129 37,741
g 21855 2,847 5,384 36,586
9 20,804 8,289 6,138 35,432
g3 19,753 7731 Gy 193 34,277
11 18,722 7,184 6,793 32,699
152 17,684 6,633 6,793 31,7110
13 16,671 6,096 6,793 29,560
14 15,640 5,549 6,793 27,982
15 14,635 5,015 6,793 26,443
16 13,627 4,481 Gy793 24,901
17 12,562 3,915 6,793 23,270
18 12,063 3,650 6,793 22,506
19 11,557 3,382 6,793 21,732
20 11,050 3,113 6,793 20,956
21 10,555 2,850 L 20,198
22 9,938 2,523 6,793 19,254
23 9,259 2:163 G,793 18,215
24 8,580 1,802 6,793 17195
25 7,904 1,444 6,793 16, 141
26 7,220 4,081 6,793 15,094
27 6,543 122 6,793 14,058
28 5,819 337 6,793 12,949
29 4,765 = 6,793 11,558
30 2,980 = 6,793 o, T3

Source: Table 53 of this ANNEX.
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Table 33 Econamic Value of Incremental Crop Production
With Support Mezsuraes Without Support Incromental crop
Year Seed cobton Groundnuts || Grain sorgnuem Podder sorgnim Total Measures Froduction henefits
In 18 1,000 o
1 23,399 11,594 1,137 1,937 38,127 35,245 2,873
2 26,269 12,840 1,122 2,179 42,430 37,311 5,119
3 27,813 14,019 1,115 2,518 45,465 37,947 7,518
4 30,966 15,305 1,333 L3707 50,312 18,596 11,716
5 33,804 16,721 1,548 2,573 55,046 39,798 15,248
& 35,647 17,490 1,698 3,277 58,762 38,925 19,237
7 36,839 17,853 1,772 3,697 60,131 37,741 22,390
& 37,208 17,504 1,806 4,078 60,996 38, 586 24,410
3 36,736 17,496 2,158 4,140 80,571 35,432 25,139
10 15,774 17,288 2,403 4,3%0 58,859 34,277 25,582
11 33,743 16,496 2,335 4,438 58,032 32,699 25,333
12 33,612 16,176 2,290 4,503 56,581 31,110 25,471
13 32,368 15,339 2,228 4,565 54,500 29,560 24,940
14 11,047 14,667 2,197 4,596 52,507 27,982 24,525
15 29,660 13,853 2,168 4,625 50,306 26,443 23, 863
16 28,108 12,866 2,145 4,647 47,767 24,901 22,865
17 26,324 11,650 2,145 4,647 44,807 23,270 21,537
18 25,634 11,560 2,146 4,647 43,987 22,506 21,481
19 24,776 10,733 2,146 4,647 42,302 21,732 20,570
20 23,870 10,120 2,148 4,647 40,783 20,956 19,827
21 22,971 3,490 2,145 4,647 39,254 20,158 19,056
22 21,622 8,493 2,146 4,647 36,908 19,254 17,654
23 20,235 7,451 2,146 4,647 34,499 18,215 16,284
24 18,863 6,362 2,146 4,647 32,018 17,175 14,843
25 17,415 5,186 2,146 4,847 29,394 16,141 13,253
26 15,860 3, 894 2,146 4,647 26,547 15,094 11,453
27 14,243 2,604 2,146 4,647 23,640 14,058 4,582
23 12,522 1,230 2,146 4,647 20,545 12,949 7,59
29 10,89 = 2,146 4,647 16,882 11,558 5,324
TSy 6,314 = 2,146 4,647 13,107 9,773 3,334

Source: Tables 22 and 54 of this ziewex,
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MANNEX 8 Eeoncmic Agricultural Production Costs
Takle 56 without Support Measures
Year Cotton Groundnuts Grain sorghum Total
In IS 1,000
1 5805 2,642 492 8,939
2 5,567 2,535 518 8,620
3 5,574 2,394 570 8,538
4 5,432 2,217 634 8,383
5 5,327 2,218 709 8,254
& 5,141 2,120 780 8,041
7 4,912 2,000 852 7,764
3 4,686 1,881 923 7,490
9 4,467 1,762 994 7217
10 4,236 1,644 1,066 6,946
11 4,014 1,528 1,066 6, 608
12 B 1,410 1,066 6,268
13 5 O 1,296 1,066 5:937
14 3,354 1,180 1,066 5,600
15 3,138 1,066 1,066 5,270
16 2,922 953 1,066 4,941
17 2,694 832 1,066 4,592
18 2,587 776 1,066 4,429
19 2,478 718 1,066 4,263
20 2,369 662 1,066 4,097
21 2:263 606 1,066 3,935
22 2,131 536 1,066 3,733
23 1,985 460 1,066 3,511
24 1,840 383 1,066 3,289
25 1,695 307 1,066 3,068
26 1,548 230 1,066 2,844
27 1,403 153 1,066 2,622
28 1,248 72 1,066 2,386
29 1,022 =5 1,066 2,088
30 639 - 1,066 1,705

gource: Tables 39, 41, 43 and 53 of this ANNEX.
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ANNEX 8
Tehle 57 Economic Agricultural Production Costs with Support Measures
Cotton Groundnuts  Grain Total Total without Incremental
Year sorghum Project production
COsts
] In IS 1,000
1 6,401 2,738 502 9,641 8,939 702
2 6,369 2,685 529 9,583 8,620 963
3 6,504 2,739 582 9,825 8,538 1,287
4 6,712 2,824 648 10,184 8,383 1,801
5 7,007 2,950 725 10,682 8,254 2,428
6 7,578 3,011 798 11,387 8,041 3,346
7 7,490 2,946 870 11,306 7,764 3,542
8 7,289 2,829 943 11,061 7,490 3,571
9 6,964 2,653 1,016 10,633 7,217 3,416
10 5,608 2,477 1,089 10,174 6,946 3,228
11 6,253 2,302 1,089 9,644 6,608 3,036
12 5,900 2427 1,089 9,116 6,268 2,848
13 5,548 1,953 1,089 8,590 5,937 2,653
14 5,198 1,780 1,089 8,067 5,600 2,467
15 4,851 1,609 1,089 7,549 5,270 2,279
16 4,508 1,439 1,089 7,036 4,941 2,095
17 4,162 1,268 1,089 6,519 4,592 1,927
18 4,012 1,194 1,089 6,295 4,429 1,866
19 3,838 1,108 1,089 6,035 4,263 1,772
20 3,660 1,020 1,089 5,769 4,007 1,672
21 3,487 935 1,089 5,511 3,935 1,576
22 3,248 817 1,089 5,154 3,733 1,421
23 3,011 700 1,089 4,800 3,511 1,289
24 2,777 584 1,089 4,450 3,289 1,161
25 2,539 466 1,089 4,094 3,068 1,026
26 2,304 350 1,089 3,743 2,844 899
27 2,069 234 1,089 3,392 2,622 770
28 1,819 111 1,089 3,019 2,386 633
29 1,466 = 1,089 2,555 2,088 467
30 917 - 1,089 2,006 1,705 301

Source: Tables 22, 40, 42, 43 and 56 of this ANEX.
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MNoEX 8 ", :
Table &0 Ecoremic Costs of Omrbined Supsert and Livestock Measures, RS
Suprort Measures Livestook conponant, 202 Combined Messures, RS
Year Testent | Operationel  lotal Trvesbient | Cperaticnal | local Total Trral plus
10% rhysical
contingencias
Cosbs in L& 1,000
1 7,078 2,422 9, 500 2,356 724 3,080 12,580 13,838
2 4,015 2,874 5,589 552 1,121 1,673 &, 5682 9,410
3 3,516 3,179 65,685 782 1,404 2193 5,888 9,777
4 4,150 3,548 7,696 573 1,598 2.1 9, 58a7 10,854
5 4,678 4,269 8,945 a4 1,802 2,742 7,011 r e
& 224 5,070 5,294 1128 2,025 3151 8,445 9, 280
7 659 5,297 5,956 1,068 2,316 3,384 9,340 10, 274
5] 201 5,350 5,881 1,082 2,614 Ze706 9,567 10,524
9 1,803 5,209 G412 B34 2,727 2.361 9,773 10, 730
02 1,122 4,943 5,065 795 3,m2 . 808 G373 10,560
i1 2,432 4,755 7.185 1,389 3,094 £, 483 11,668 12,835
12 733 4,571 5,304 835 3,224 4,053 9,363 10,299
13 1,845 4,381 B,2Z6 1,465 3,337 £, 802 11,028 12,131
14 3,147 4,195 7:345 ano 3,433 4,033 11,373 12:5316
15 2,531 4,013 6,544 1,384 3,518 4,903 11,447 12,592
16 2,720 3,771 6,491 1,346 3,619 4,965 11,436 12,602
17 1,663 3,562 5,225 1,321 3,862 £, 383 10,208 11,229
18 144 3,442 3,584 1,112 3712 824 8,412 9,251
19 g1l 3,343 4,008 474 3,776 £, 250 8,258 9,085
20 368 3,248 3,614 C708 3,797 44 508 8,140 5,932
21 2,606 3,067 5,733 1,834 3,815 5,710 11,443 12,587
22 B2 2,912 3,064 1,000 3,830 &, BED B, 444 9,288
23 35 2,780 2,815 : 1,132 3,924 5,058 7.87 8,858
24 33 : 2,652 2,685 &7 3,941 4,818 Te303 8,033
25 1.157 2,517 3,674 1,842 3,901 5,903 9,577 10,534
26 1,363 2,305 3,663 1,71 3,958 5,669 4,337 10,271
27 2,905 2,176 5,081 1,013 3,965 4,978 10,058 11,065
8 2,340 1,987 4,327 1,236 3,953 5,199 9,526 10, 479
29 728 1,803 2,531 1,924 3,950 He BB B,415 9,257
30 = 1. 637 1,637 - 3,960 4, 280 5,597 - Be157

Souroe: Volure II, Tebls 9% and Table 58 of this 2NNEX.
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1. Income of the Halfawveen Tenant

Ta1 Gensral

It has been found that the main sources of the tenants' incoms
in the Halfawyeen area are the returns from the following enter-
prises:

- the cultivation of the three crops: cotton, ground-
nuts, and wheat

- the farming of the "amlak" (freehold) land

- the sales of livestock, and livestock products

- employvment in off-farm occupations i.e. government
plus private sectors

- other sources of income wmainly remittarces, profit
deriving from trade, and renting of houses.

q.2 Income from Crop Production

Despite the declining agricultural situation of the Scheme, the
Halfawyveens have, compared to the Nomads, minaged to continue
growing the three crops: cotton, groundnuts and wheat. They have
been aided in this by the farm-machinery co-operatives developed
at the level of nearly all of the Halfawyeer wvillages, the cash
gent home by absent tenants, the readily available agents (rela-
tives) in all villages who cultivate for those who are absent,
and the system of cultivation on credit adopted by some of the
co-operatives.

The net result of the above advantages is that most of the Halfa-
wyeen tenancies are annually put under the three crops, irrespec-
tive of what wyvields are attained. The data from the case studies
substantiate the above picture. The average income raised by those
tenants in the sample, growing each of the three crops, Wwas

LS —-28 from cotton, LS 67 from groundnuts, end LS 27 from wheat,
giving a total of LS 66.

There is evidence indicating that these figqures are close to
reality for an average tenant in the Halfawyeen area. To start
with, it is only normal that tenants in botl of the Halfawyeen
and the Nomad areas usually do not regularly receive any annual
returns from cotton. Even when the joint accoount is settled
every 2 - 3 years, the majority of tenants emerge indebted on
cotton. Hence the negative figures of LS -2&, as palid from the
tenants' own resources, does not seem unrealistic.
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The LS 84 as an average income from groundnuts seem to he true
for an average {:enant. This is not the case for all of the
Halfawyeen tenants, since those wholly managing production by
themselves (not on share cropping basis) could raise up to LS
400 from groundnuts. This latter category accounts for an esti-
mated 30 per cent of all of the Halfawyeen tenants.

Again, the figure of LS 27 for wheat seems to be an reasonable
income for this crop, taking into consideraticn that one of the
cases studies hed a total crop failure, registering a loss of
LS 128. A good pfart of the wheat produced (in the order of 8
sacks) is kept in the family store to meet its annual food re-
quirements, while the surplus is sold for cash. The income from
wheat are the transferred cash values of all the amounts pro-
duced by the tenant.

In addition to the income raised frem the tenancy there is that
earned from the "amlak" land. The dverage income sarned per
tenant is LS 116, normally attained through the cultivation of a
number of vegetable crops, through share-cropping or through
direct renting of the land.

No income is cbtained from dura, since this crop is not pro-
duced in the Halfawyeen area.

1.3 Income From Livestock

Most of the cases surveyed earned incomes from livestock raising,
mainly the sale of of-spring and milk products. This emphasizes
the fact that the Halfawyeen tenant has taken up livestock rai-
sing as a subsidiary source of income, and validates the remark
made by many respondents that "We discovered recently that live-
stock raising is more profitable than agriculture". The average
income is LS 97 as compared to LS 76 from the three crops, and
LS 116 from the "amlak" land demonstrates clearly this emergent
econcmic role of livestock, as compared to agriculture, under
present Scheme conditions.

1.4 . Income from Employment plus Other Sources

Most of the respcndents have occupations other than agriculture.
This confirms the fact that with the rise of the Scheme, the
emergence of New Halfa Town, the development of service facili-
ites in the Halfawyeen settlements, and the establishment of
private business, off-farm employment opportunities have been
widely created in almost all of the Halfawyeen area., The result
of these opportunities has been that the Halfawyeen tenant has
managed to integrate his involvement in the tenancy (mostly
through the use of wage labour) with off-farm employment in the
government or the private sector.
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£ Income of the Nomad Tenant

o | General

The same sources of income listed previously for the Halfa-
wyeen tenant hold true for the Nomad tenant with the exception
of the following wvariations:

- Nomad tenants do not possess "amlak"™ land, hence there
is no income under this heading.

- Being dura cultivators prior to their resettlement in
the Schems, dura cultivation emerges as a source of
income in the Nomad area, grown mainly outside the
Scheme, and recently inside the Scheme.

2.2 Income from Crop Production

Compared to the Halfawyeen area, the Nomad tenants have not
cultivated regularly during the last two production years.
Among the three crops, cotton is the one grown by nearly

all tenants in the Nomad area while groundnuts and wheat are
cultivated by a lesser number of tenants. The explanation for
this variation is to be found in the fact that cotton is the
government crop which guarantess the right of the tenant to
the tenancy; while both the groundnut and the wheat crops en-
tail inputs which are not available to most of the Nomad tenants.
Further, the practice of share-cropping of tenancies with mi-
grant labour in case of groundnut which is widely applied in
the Halfawyeen area, is not yet diffused on a largs scale in
the Nomad area, partly because the limited financial means of
the tenant prevent him from supporting share-croppers during
the production season.

Compared to the previous figures for the Halfawyeen tenant the
average income earned by a Nomad tenant, is LS -4 from cotton,
LS 15 from groundnuts, and LS 31 from wheat. It was observed
that while the Halfawyeen tenant registers a loss of LS 28 on
cotton, the Nomad tenant reach only a losgs of LS 4 from the
same crop. This is explained by the fact that many ¢f the Nomad
tenants, contrary to the Halfawyeen, do not employ labour for
most of the stages in growing cotton, thus benefiting from the
loans for this crop as a source of income.

The average income derived by these tenants cultivating ground-
nuts LS 15 per tenant which is a very low figure compared to
the Halfawyeen area (LS 67) or to the income earned by a mi-
grant labour share-cropper (LS 119), as indicated later.

The wheat growing tenants earn an average income of LS 31 from
this crop in the Nomad area, as compared to LS5 27 in the Halfa-
wyeen ared.
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Overall, the Nomad tenant earns LS 42 from the three crops,
in comparison to LS 66 (average over all tenants) raised by
the Halfawyeen.

As for his earnings from dura, the average per tenant amounts
to LS 43; hence raising his total income from crop production
to L5 85, compared to LS 182 made by the Halfawyveen tenant

from the cultivation of the three crops plus the "amlak"™ land.

2.3 Income from Livestock

Most of the Nomad tenants claim that they sell their livestock
to finance agricultural operations, support their families, and
to purchase fodder to enable the rest of their herds to surwvive.
Hence, it is only normal that the Nomad tenant derives much of
his income from livestock breeding.

The average earning per tenant from selling livestock amounts
to LS 154, as compared to LS 97 in the Halfawyeen case.

2.4 Income from Emplovment plus Other Sources

In opportunities for permanent employment, the Nomad tenant iz
at a disadvantags relative to the Halfawyeen, being remote from
New Halfa Town, coupled with the under-developed situation of
‘the centres of service im his awn ared.

In the samples surveyed, about 40 Eer cent of the tenants, be-
sides farming, underteock employment as labourers on a temporary
basis, sesking work in the tenancies of other farmers. An average
income of LS 48 has been identified as earnings from employment fo
the tenant in the Nomad area. Compared to the Halfawyeen tenant,
the latter's average income of LS 582 from the same source demon-
strates the gap between the two parts of the Scheme.

A3 for other sources of income, in the Nomads' case these are
mainly remittances sent home by relatives or the profit raised
from trade. Again the Nomad tenant is at a disadvantage in this
respect compared to the Halfawyeen tenant who receives LS 157
from this source.

Finally, the total income of the Nomad tenant, from all of the
above sources, amounts to LS 369, with 11.4 per cent raised
from the cultivation of the three crops, 11.7 per cent from
dura production, 42.0 per cent from livestock, and 34.9 per
cent from employment plus other sources of income. Again com—
pared to the average income of the Halfawyeen tenant of

LS 1,018, this clearly demonstrates the gap separating the

two communities.
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3.2 Income from Crop Production

Of the three crops, the most remunerative tc Migrant Labour,
in both the Halfawyeen and the Nomad areas, is groundnuts.

The average income from groundnuts comes to LS 218 per Migrant
Labour,.

Cotton comes next to groundnuts as an income earning crop to the
Migrant Labour, In fact in recent years, many tenants in both the
Halfawyeen and the Nomad areas have begun to impose, as a pre-
condition to the release of their tenancies for groundnuts
share-cropping, the acceptance of responsibility for the stages
of growing cotton on the tenancy. It seems that this arrangement
is working, since many Migrants mention that. they "are share-
cropping cotton". Against this arrangement the Migrant will get
credit facilities in the village shop, guar:nteed by the owner

of the tenancy.

The income raised by the Migrant from cottor is composed mainly
of the leans given for the different agricultural operations
plus what the Migrant and his family manage to earn from the
picking operation. An average income of LS " 16 from this crop
is reached.

Wheat is the crop contributing least to the income of Migrant
Labour:; mainly due to the limited number of operations re—
quiring employment of labour i.e. only watering and light
weeding. The average comes to LS 27 per Migrant.

Based on the above averages, a Migrant Labourer makes an income
of LS 361 from the three crops, T3t LS 66 made by the Halfa-
wyeen tenant, and LS 42 by the Nomad tenant from the cultivation
of the same crops.

Apart from the three crops, Migrants also derive income from
"amlak" land in the Halfawyeen area either i{hrough selling

their labour, or through share-cropping arrangements, or through
direct management of production on rented land. The Migrants
deriving income from "amlak" land did so on a sharing cropping
basis, making an average of LS 38 in the Halfawyeen area.

In the Nomad area, Migrants raise incomes firom working in dura
cultivation. Most of them obtained income firom this activity
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343 Income from Livestock

A gocod number of the Migrant Labourers keep' livestock, mainly
sheep and goats, and some also keep cattle. The income from

the selling of livestock amounts to an average of LS 25. Added
to the previous income derived from crop production, this brings
the total figure to LS 445; against LS 279 and LS 239, raised by
the Halfawyeen and the Nomad tenants respectively, from total
Crop production and livestock raising.

3.4 Inccme from Emp]oyment'ﬁlus Other Sources

Migrant Labour of recent origin in the Scheme area, does not
derive incoame from employment in government enterprises,

As for income generated by Migrant Labour from sources other
than government and private sector employment i.e. house con-
structicn, selling of straw, sesame harvesting in Gedaref area,
etc., this is fcund to be an average of LS 67 per Migrant.

Based on the abcve computations, the income of the Migrant
Labour from all of his economic activities in the Scheme comes
to LS 522, compared to a total income of LS 1,018 for the Halfa-
wyeen tenant, and LS 367 for the Nomad tenant.

3ubh Expenditure of Migrant Labour

The expenditure »f the Migrant Labour follows the same pattern

as that of the Halfawyc™ = iie Nomad tenants, with the ex-
ception that it tends t& bBe lower in money value transactions.
Again, the highest item of expenditure is on fopd: -77.3 per cent,
compared to 80.3 per cent, and B85.9 per cent of all family ex-
penditure for thz Halfawyeen and the Nomad tenants respectively.
L5 289 is spend on food in an average.

The other items of expenditure assume the following percentages:
¢lothes 5.7 per ent, social obligations 5.4 per cent, medical
treatment 1.7 penr cent, and 9.9 per cent for other items.
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