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April 3, 1980
 

ACTION MEMORANDUM FOR THE DIRECTOR
 

From: Dames Graham, Design Officer
 

Problem' Your approval is required to authorize a grant of
 
$497,174 from the FN appropriation during FY 1980 to the Inter
national 
Union for Child Welfare (IUCW) for the execution of
 
the Rural Gum Arabic Reforestation Project (650-0045).
 

Discussion: (A) The IUCW has submitted an unsolicited proposal

for a project in Gum Arabic reforestation activities in Northern
 
Kordofan Province. rt is expected that approximately 14,000

feddans of land will be replanted with gum arabic seedlings during

the initial 
two years of the activity which will be supported b'

project funding. The Forests Administration of the Government of
 
Sudan, and the Government of Sudan in general, have indicated
 
support for this project. The project is also consistent with
 
CDSS objectives of directing activities toward traditional agri
cultural producers located in the lesser developed regions of
 
Sudan--in this case, the West.
 

The direct beneficiaries of this project will be the 5,600 farm
 
families who will participate in planting gum arabic trees on their
 
land during the initial two years of the project. Also benefitting

from the project will be the local Forests Administration, which
 
will be provided refurbished nursery facilities to undertake the
 
technical aspects of the project.
 

(B) A.I.D. funding for this project will be drawn from the FY 1980
 
FN appropriation in the amount of $497,174 A.I.D. funds will 
be

released to cover expenses in FY 1980 and in FY 
1981. Such releases
 
will take 
into account A.I.D. cash management procedures. Additional
 
fur' ng for the project is to be provided by the EEC, Enfants du
 
Monde (Swiss member of IUCW) and 
the Government of the Netherlands.
 

FY 80 FY 81* Total 

Technical Assistance 36,000 36,000 72,000 
Commodities 54,800 - 54,800 
Other 223,662 146,712 370,374 

Total A.I.D. 314,462 182,712 497,174 

Other Donors 200,879 334,372 

Host Country 304,000 608,000 
Grand Total 819,341 1,439,546 

*2nd year disbursements related to CP D(2) below.
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As the Host Country contribution to the project constitutes 42%
 
of the total, Section 110(a) of The Foreign Assistance Act is
 
satisfied.
 

(C) Socio-Economic, Technical and Environmental Consideration:
 

This project has been reviewed and found to be sound from the
 
social, technical, economic and environmental points of view.
 
Construction activities are simple and low cost, and are being
 
funded by other donors. Consequently, 611(a) requirements are
 
satisfied. The most important issue noted concerns the ex-farm
 
price for gum arabic production, which appears currently too low
 
to encourage large-scale participation by farmers. The GOS is in
 
the process of reviewing this price level, and findings will be
 
made available during the first year of the project. The IEE
 
indicates that the project will contribute to soil stabilization
 
by increasing ground cover. There are no issues in Sudan in
 
regard to human rights at this time.
 

(D) Conditions precedent which have been proposed for this project

include.: (1) assurances that other donor funding is available,
 
and (2) prior to disbursing 2nd year funds, the Grantee will furnish
 
in form and substance satisfactory to A.I.D., ducunTrntation indicating
 
that the GOS has initiated pricing policies designed to increase
 
farmer interest in gum arabic production. Implementation of project
 
activities will be done by the IUCW jointly with Forests Administration
 
officials in the project area. A.I.D. inputs will be monitored from
 
USAID/Sudan. The implementation plan in the project proposal has "een
 
reviewed and found to be appropriate.
 

(E) The Mission Review Committee met on March 6, 1980 and concluded
 
that the projects should be prepared for authorization. A Congression
al notification has been transmitted to A.I.D. Washington for sub
mission to Congress.
 

(F) The USAID employee principally responsible for monitoring of
 
this project is the Agricultural Development Officer.
 

Recommendation: That you sign the attached PAF II and IEE and,
 
thereby, authorize the proposed project.
 



PAF II
 

Part II
 

Name of Country/Entity - Sudan Name of Project: Rural Gum Arabic
 
Reforestation
 

Number of Project: 650-0045
 

Pursuant to Part I, Chapter 1, Section 103 of the Foreign Assistance
 
Act of 1961, as amended and pursuant to Africa Delegation of Authority

No. 140, I hereby authorize a grant to th e International Union of
 
Child Welfare (IUCW) of not to exceed four hundred and ninety-seven

thousand one hundred and severity-four United States Dollars ($497,174)
 
to help in financing certain foreign exchange and local currency costs
 
of goods and services required for the project.
 

The purpose of the project is to provide, through IUCW, funding for
 
a pilot reforestation/gum arabic production activity in the vicinity

of Umm Ruwaba east of El Obeid. The project will assist local
 
forestry department agents in furnishing gum arabic seeds and seed
lings. to local farmers who will plant them on their land in order to
 
regenerate both ground cover through reforestation and gum arabic
 
production.
 

I-n the Project, A.I.D. will finance expatriate technical assistance,

provision of locally constructed transport for nursery redevelopment,
 
procurement of planting supplies and related material and support
 
for operating costs.
 

I approve the total level of A.I.D. appropriated funding planned for
 
this project not to exceed the aforementioned Four hundred and ninety
seven thousand one hundred and seventy-four United States Dollars
 
($4.97,174) to be provided during FY 1980.
 

I hereby authorize the initiation of negotiation and execution of
 
the Grant by the Officer to whom such authority has been delegated

in accordance with A.I.D. regulations and Delegation of Authority

subject to the following essential terms, covenants and major

conditions as A.I.D. may deem appropriate.
 

(a) Source and Origin of Goods and Services
 

Except as A.I.D. may otherwise agree in writing, all goods and services
 
financed by A.I.D. under this project shall 
have their source and
 
origin in the Cooperating Country or in countries included in the
 
A.I.D. Geographic Code 941.
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(b) Conditions Precedent:
 

(1) The Project Agreement shall contain a condition precedent
 
to disbursement providing in substance as follows.
 

The Grantee will furnish, or cause to be furnished, in
 
form and substance satisfactory to USALD, documentation
 
confirming other donor commitments to funding the remain
ing costs of the five year project.
 

(2) The Project Agreement shall contain a condition precedent
 
to disbursement of second year funding as follows:
 

The Grantee will furnish, or cause to be furnished, in
 
form and substance satisfactory to USAID, documentation
 
indicating that the GOS/Gum Arabic Corporation has
 
initiated revised pricing policies designed to increase
 
farmer interest in gum arabic production.
 

Date Title
 



INITIAL ENVIRONMENTAL EXAMINATION
 

Project Location: Sudan 

Project Title: Rural Gum Arabic Reforestation 

Funding: S497,140 

Life of Project: Two years 

IEE Prepared By: PVO staff (IUCW) 

Date: January 2 , 1980 

Lnvironmental Action Recommended: 
 Negative Determination
 

Concurrence: REDSU/EA per Nairobi 
5?50
 

Date: March 18, 1980
 

Executive Decision by Mission Director
 

Approved
 

Disapproved
 

Date
 



A - PROJECT BACKGROUND 

I)History of Proposal Development:
 

Originally proposed as a the project's
 

objective was to-have a more; W the fundamental
 

problems of the people as i n. Through
 

experience with another IUCW Sahel prograin in Senegal, and through
 

contact at the provincial level with the people living in the Sudan
 

Sahel, it became clear that the village level
 

would be an effective start. Studies made by University of Khartoum as
 

we:ll as those by Social Affairs working groups at provincial level
 

indicated the effect of marginal Sahel existence and the resulting
 

migration of farmers to the cities.
 

II)IUCW's prior Experience:
 

IUCW has community devel.opment/agri :ulture training/reforestation
 

programs mainly in Senegal, Cameroun.. Peru, Bangladesh and Zaire.
 

IUCW is now conducting a US Aid supported farmers training program in
 

Cameroun. In addition,
 

I1.1.) Government's Plans Related to Project:
 

The Sudan has many very well worked out desertification programs which
 

have never been implemented. Many of these are under DECARP (Desert
 

Encroachment Control And kehabilitation Program),r
 

,ispart of the Transnational Sahel Green Belt Program
 

(under DECARP) which extends throughout the breadth of Africa, south of
 

the Sahara between 120 - 150 N. This is
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B- PROJECT PURPOSE AND DESCRIPTION
 

I)Project Purpose and Target Group of Beneficiaries:
 

The general objectives of the project are to tend
 
II. Emphasis is placed on
 

increasing the of the people inthis arid region which
 

will have the direct ef ect tending t n 

to the cities and other areas already heavily populated. This will help 

to secure.the future generation of farmers inthis area. 

Resulting (1969 - 1975) and from population and animal
 

(cattle., camel, goat, etc.) increases, of land used
 

for agriculture and grazing, and the
 

(Acacia Senega-l) for firewood are
 

Life isvery often marginal which means that villagers themselves
 

become marginal, as desert encroachment limits grazing areas for
 

animals and depleted agricultural output as soil deteriorates. As life
 

becomes unbearable, entire villages disappear allowind the desertifi

cation process to advance further south, Of the 0.5 million population
 

(mainly subsistance farmers of Jawama tribe) benefi.ting from this
 

project, nearly half are children under the age of 15. The. smaller
 
part of the population isnomadic owning large herds of cattle and
 

came.ls., The Government encourages nomads to settle inthis area.
 

The, significance of Gum Arabic to the population of North Kordofan lies
 

not only inthe fact that ithas beenI
 

-and isbeneficial to both the producing and consuming
 

countries, but also because it is ,providing income to
 

the farmer at a time when itismost needed. Through the years the tree
 

has acquired even greater importance through
 

providi di n .
 

and.infacilitating further periods of agricultural cropping. It is
 

apparent that the Gum belt of Sudan acts as -lbetweenthe
 
desert proper inthe North and the good agricultural soils in the South.
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Any deterioration in this belt will seriously induce severe social

economic and ecological imbalances '.hich explains why the Sudan
 

Government gives high priority to the restocking of the Gum belt.
 

The propos d project is t to restore such social

economic and ecological balances and is trying to achieve this in
 

the most direct and simple way; that is byi n s
 

and full participation of the rural population. The strategy developed 

for the implementation ismerely a1 

W that has been evolved by the farmer himself and that is through 

the . Traditionally it is 

part of the landuse rotation system. The project will provide certain 

essential inpits (material and extension service) and the local popu

lation will execu.te the project in their private holdings.
 

Ina nutshell the whole idea revolves arround the 

in preselected of Northern Kordofan 

Province, thus, acting as developing centers, 

.and ,e to the farmer to restock part of his 

private holdings with Acacia Senegal trees. This first stage is meant 

hich will be phased-in as needs and solutions are 

identified. 

The choice of nursery locations has been carefully selected to cover
 

certain inherent problems of the area arround it, i.e. each nursery is
 

required to solve specific problems of the area surrounding it which are
 

different from the areas surrounding the other three nurseries. The
 

purpose of choosing four areas requiring four different approaches is
 

that -compared and verified for effectiveness.
 

Ultimately the results can be adopted to corresponding areas throughout
 

the Sahel with only minor variations in application. Variations observed
 

in the four nursery areas are as follows:
 

01 Ghabsha nursery represents an area with: 

a) serious overcultivation 

b) disappearance of Gum plantations froml the rotational crop system 

http:execu.te
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c) high rates of seasonal migration
 

2. Um Ruwaba nursery:
 

a) rich center for Gum production with a trend of overcultivation
 

and degredation and increasing rate of seasonal migration
 

b)i J(World Bank)
 

3. El Obeid nursery:
 

a) high population center
 

b) high migration of villagers to town
 

c) concentration of animals during rainy season
 

d) disappearance of Gum plantations around the town
 

e) signs of desertification
 

4..Bara nursery:
 

a) overcultivation
 

b) nomadic tribes
 

c) increased desertification
 

d) lack of firewood and building poles
 

e) disappearance of Gum plantations
 

Although the problems arefro ro nursery area to another 

the objectives to be pursued are the same: the rectification of the 

social, economic and ecological imbalances. 

1)	Pres-ent social structure of Jawama tribe and how increased income
 

would affect it.
 

a.)The population living in the Gum producing areas of North Kordofan
 

belong primarily to the or the
 

Although nomads do seasonally pass through the project
 

area, the major part of the population is composed of the Jawama
 

tribe..
 



b)	The Jawama tribe is dispersed i and
 

having varying populations of several hundred to several thousand.
 

Each village has J f. A l , which may represent
 

one village or several, is made up of men and women members, Pre

dominantly men. The village council, in conjunction with the chief,
 

may make decisions and take action in behalf of individuals or for
 

the benefit of the community.
 

c) Since the Jawama tribe iseeach family may be
 

made up of one male, a number of wives and often a large number
 

of children.
 

d)	Along with an appropriate villige development scheme of
 

the program) thereshould be a general i
 

or the benefit of every family without disrupting the
 

social order which appears to be dictated largely by Islamic
 

doctrine.
 

e) One beneficial side effect of increased standard of living M 61
 

a .a phenomenan observed generally
 

in other countries.
 

2) 	 What- people within the tribe woulN 

a!) 	 - It is doubtful if the tribal leaders would
 

bene-fit most as their position is dependent upon the good graces
 

of the village council which is made up of a general cross-section
 

of the villagers.
 

b) Landless - Without a viable community development program, the
 

- from increased income of the
 

villagers.
 

c ~ l- This group 	 -from
 

increased income of the family head, Traditionally women have born
 

the main burden of an impoverished life in this area, and children
 



6 

have suffered by weight of their number, associated malnutrition,
 

disease and lack of education. Increased standard of living along
 

with responsible community development activities could only help
 

these members of the community.
 

3) Land tenure system and size of holdings:
 

a) In principle,
 

b)	Th W f Northern Kordofan have a great deal to say about
 

land ownership within their territorial control, particularly in
 

the case of dispute over land rights.
 

c-) In actuality the over
 

their holdings by virtue of despite the Govern

ment's claim that private land does not exist.
 

d.)	Thee f a farmer's holdings in the project area is
 

esitmated ato( of 4 to 6 hectares).
 

e.)A 1 W -tree, no matter how far from the village,A


S,'
and the acquired right to this claim would be
 

upheld in the courts.
 

II)General Description of Project:
 

The overall project is envisaged as an
 

taking into consideration fundamental requirements of the
 

population.
 

will invol f the Gum Arabic belt which is almost
 

entirely made up of private holdings and upon w. are heavily
hich farmers 


reliant. Production of Gum Arabic takes place approximate11
 

During this period production from food crops (sorghum,
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millet and sesame) will increase as these crops are intercropped with
 

the enlarged Acacia Senegal (gum arabic) areas. Also the
 

Intercropping
 

is not an introduced method. This practice has been used by the farmers
 

of North Kordofan for centuries and is very much a part of the local
 

culture. " ter
 

which they can be cut for firewood.
 

The pattern of ose, characterized by cultivation
 

and fallow in which there are Gum Arabic plantions. The term frequently
 

used is the and is basically a variation of the
 

traditional shifting cultivation. It consists of about 4 - 5 years of
 

cropping followed by a period of ten to fifteen years of fallow underl
 

regenerated Gum Arabic trees.
 

As North Kordofan is the largest producing province of Gum Arabic in the
 

Sudan, and as the Sudan produces more Gum Arabic than any other country
 

in the world, the first phase of the project is based on the encourage

ment of the farmer (through establishing nurseries producing seedlings
 

and extension work) to regenerate this traditional crop on his private
 

holdings which bring not onlyW, but is of direct aid to the farmer
 

in (Acacia Senegal is nitrogen fixing),J
 

I nd Weventually providing building material and firewood
 

once the trees no longer produce.
 

mN w ill involve sp supply and general community
 

development activities. Itis important to note, however, that these
 

general village development activities will be
 

and that elaboration and even execution of
 

such activities could operate in parallel with Phase I. From past
 

experience it has been learned that the mist effective way to develop
 

community development activities is through having someone on the spot,
 
-
and in direct contact with the rural population
 



III) Conditions Expected at End of Project (Phase I):
 

1) Short term objectives:
 

- to provide all- in rural areas touching the
 

lives of about =, mainly the Jawama farmers of
 

North Kordofan,
 

- to srrem rural areas to areas of high population 

densities, 

- to s and grazing areas as Acacia Senegal
 

fixes nitrogen and stabilizes soil. This would reopen traditional
 

agricultural areas as well as open potentially new areas for farmers,
 

-to p videncIOonce the trees no longer produce Gum Arabic,
 

-to i in the rural areas.
 

2) Long term objectives: 

- to create a within these presently endangered 

areas, 

- to contribute to by reforestation, 

-to i to keep pace with the world demand
 

(Sudan commands up to 70 % of world production),
 

- to ensure and security of supply, 

- to of Sudan as Gum Arabic is 

one of the major cash crops. 
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C - PROJECT ANALYSIS 

I) Economic Effects:
 

1) Present price of Gum Arabic:
 

Price in project area to farmer is
 

Price to Gum Arabic Company (51 % Sudan Government, 49 % private.)
 

# 	World market price is about S1
 

2) Possibility of Gum Arabic market being de2stroyed by substitutes:
 

a)	With the advancement of research and technology it is conceeded tha
 

new a.lternatives to the use of Gum Arabic were introduced. Some of
 

them have developed into real substitutes and major break-throughs
 

have been made in two main fields - those of the adhesives and
 

textile industries..
 

I't is important to point out that these substitutes have been
 

accepted only in the less exacting industries which do not require
 

good quality. In the other more exacting spheres difficulties do
 

not only include failure to incorporate the same properties as Gum
 

Arabic but also to have competitive prices.
 

Although Gum Arabic has lost ground in some fields, none of these
 

is completely lost. This partial loss is,however, counterbalanced
 

and.even outweighed by the discovery of new uses. Some of them may
 

have. a great prospective future.
 

b) One-of the most important substitutes for Gum Arabic is the starch
 

dextrin which is used in the textile and adhesive industries. It ha!
 

in this field probably a price advantage over gum and also time and
 

place utilities. Its main disadvantage, howeveq which makes its
 

future yncertain, is that it is manufactured from food stuffs e.g.
 

rice, potatoes, cassava etc.
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In view of the rising world population and food shortages, the
 

opportunity cost may be very high in future which may lead to the
 

decline of the industry or manufacture of synthetic gums.
 

It appears that unless world population is stabilized and
 

food production is increased there will not be a substantial increas
 
.
n production of synthetics even if they proved to be successful in
 
llfields.

0 	 0 

c)	Another point isthat itisnow widely accepted that there will be
 

an energy crisis by the turn of the century and consequently a limit
 
to growth in synthetic production. In both cases however, man has
 
to follow a course consistent with nature which means a comeback
 

for natural rather than synthetic products.
 

3) Effect of project on present price structure:
 

a)that the m, and assuming 

th-a:t d, it is doubtful if there. 

will be any change in the price structure resulting from additional
 

quantities of Gum Arabic on the Sudan market.
 

b) The fact that Sudan has in the past supplied up to 80 % of world
 

production (with national income of S£ 10 - 12 million in hard
 

currency) shows its importance. That Sudan's proportion of the
 

world market is declining is not so much that world demand is
 

decreasing, but because of desertification and migration of the 

Gum Arabic farmers to the cities as well as to the large agricul

tural schemes like the Gezira.
 

c.) I't is conceeded that one of the major causes of migrating farmers 

I 
is. 	 No
 

lOlearly any means of narrowing the large disparity between the
 

price received by the farmers and the world market price would be
 

a significant incentive for the farmer to grow more. In this respect
 

the and the
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a)qare held in various centers where bags of Gum Arabic are
 

brought and bid to the highest price by the merchants. In reality,
 

the
 

b) Another portion (the greater part) of the Gum Arabic crop is al

ready pledgeddby the farmers to the
 

throughout the gro-.
 

wing season. Small farmers apparently experience difficu.lty in 

freeing themselves from -no w , 

c:) In 1977, farmers in the area requested the tA W .to make 
d o them. A pilot project.in Um Ruwaba 

is said to be.working
 

An 1979, a consulting agency of the EEC carried,out a survey, and 

,* rom preliminary reports it is believed that sma.ll scale cooperativE 

kwill be. recommended allowing the farmers credit and assuming a 
fixed minimum price. Based on these recommendations, the EEC will 

!probably fund activities along these lines. 

5) How the project will affect market mechanism:
 

, j With the replenishiment of Gum Arabic in depleted areas, the 

farmers should be in a strongF iosition to deal with the mer 

chants., having the effect of more stable output and return. 

b) As mentionedunder point 4, it would bee 
N fand that 

inwhich the farmers would have a stake. Financing of such schemes 

is being considered by th4 and the m as a success

ful pilot project. 
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] 1 In this sense, the proposed
 

project complements the World Bank efforts.
 

6) Who would get what financial return from increased production:
 

a.)	Farmers rn.. His
 

earning will proportionally increase further with the establishment
 

of cooperatives which will extend loans at reasonable rates and ten(
 

to stabilize the market price.
 

b)Buyers - No doubt the merchants will earn proportionally more, but
 

not indirect proportion. Their
 

N ho will rely less upon the
 

merchants for credit.
 

c)	Transporters - As there will be more Gum Arabic to transport, the
 

transporters too wil'l profit by increased volume transfer.
 

7)Analysis of financial impact of introducing commodities:
 

a)	The purchase of supplies and their introduction to the project
 

area will be
 

The dependence on imported material isnot a crucial
 

factor as most material that isnecessary would be cement (in
 

re-latively small quantities), and inthe event of acute balance
 

of payment difficulties, substitutes could be found using local
 

materials (clay and waste material from Gum Arabic). '
 

b)	The inmaintaining the nurseries
 

and associated program maihly because of the national income
 

derived from Gum Arabic.
 

S R rather than 
construction. M~aintenAnce would require ldot lofand the 

G tto undertake this once external 
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support has ceased.
 

Also one of the major objectives of the project is to motivate
 

and educate the farmer to be more self-reliant which will result
 

in less dependence on the government nursery program. This example
 

should be self-generating, ie,should spread to other areas not
 

directly under the project's survey.
 

II)Technology to be used;
 

,i~l be introduced by the project that can not be
 

handled by the farmers, The farmers who have cultivated Acacia Senegal
 

for centuries will continue to do so with the exception that in certain
 

instances they may use ", or improved seeds
 

instead of seeds gathered randomly,
 

1) Importation of vehicles- One of the features of the project is that
 

it is designed to have
 

If vehicles are not functioning (because of fuel shortages, mainte

nance problems or non-availability), activity will continue at a
 

reduced scale through the use of animals (mainly camel and donkey)
 

which have been traditionally used in this area as beasts of burden.
 

It is felt that when
 

nurseries are being established and there would be a clear advantage
 

if vehicles would be available for transport of seedlings/seed, The
 

main point is that""
 

2) Importation of building supplies, etc. - A clear advantage of this 

project is tha
 

and the material required externally is
 

see annex 4), Local material will be used
 

as 	much as possible.
 

3)	Finding anh tapping of water supplies - One advantage of Acacia Senega
 

is that itcnce planted in the private
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farmer's holdings. In the nurseries, water is necessary only for the
 

establishment of the seedlings. " " ed for the
 

nurseries. Therefore the success of the reforestation phase of the
 

program will not be dependent upon finding further water sources.
 

Phase II (community development) will attempt to improve water supply
 

in village areas where the problem is acute. Initial activities will
 

include determining ways to collect the run-off of water during the
 

rainy season and appropriate storage. Eventually it is contemplated
 

that after sociolonical impact studies and geophysical data, that a
 

drilling program be initiated similar to that which is now under way
 

in South Kordofan.
 

In any case, the success of
 

t mities will take place-where settlements have
 

traditional water supplies, if in limited amounts.
 

II'I) Sociological Factors:
 

It has been determined that
 

emm~pproximately half (or 35 %) of
 

those families have Gum Arabic areas already degenerated or in the proces.
 

of degeneration. Because of this and resulting desertification and gene

rally low and irregular income, the population te-ids to leave the land,
 

migra-ting to large agricultural schemes and cities where the socio
 

economic level further deteriorates.
 

The." in the
 
project area wmbecause the success of the
 

project is based on encouraging the farmers to do what they have tradi

tiona-lly done for centuries. As earnings increase "ind as the desertifi

cation process becomes less threatening, the life of all members of the
 

familiy will be eased accordingly, "
 

generally take the major burden of hardship. Her situation will be
 

further easedlin later phases of the project dealing with water supply
 

and general village development which will include community health and
 

family planning.
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The project will-es 	 by the
 

following means:
 

a - Increase in Gum Arabic production ow 

through taxes which should proportionally be reflected in improved 

services to the people. 

b -	 t should increase. 

c .with 
 better quality crops grovin in conjunction
 

with Acacia Senegal which stabilizes and improves soil through its
 

nitrogen fixing characteristic.
 

d- Higher income for farmers means higher purchasing power. 

Harm to interest groups: 

The 	 at would 

normally migrate to the large agricultural schemes like the Gezira.
 

IV)Other Considerations of Project:
 

iie,. the subsistance farmers of that area. No
 

services are, available to these people except occasional contact with
 

health authorities. 

2)	This program would ',opedby the
 

UNEP/UNSO and Sudanqse Government. The program would also be part of
 

the Transnational Sahel Green Belt, South of the Sahara.
 

3) The major objective of the program is too
 

to revitalize and spread the practice
 

of planting Acacia Senegal in their private holdings. As more and
 

more farmes are involved, an increasing number of family dependants
 

will be exposed and in effect conditioned to carry on this form of
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agricultural activity both to approach self-sufficiency and to stem
 

the desertification process.
 

4) As the Gum Arabic belt extends accross all of Sudan, and since the
 

Acacia Senegal is a natural resource growing exclusively in this
 
area (within Sudan),th
 

5) The reason for choosing Acacia Senegal over other trees:
 

a)	Acacia Senegal is particularly adapted to the area and one of the
 

few trees that thrives best with a rainfall of 200 to 500 mm/y.
 

Eucalyptus and other fast growing varieties do not grow in this
 

area without irrigation.
 

b)	Acacia Senegal is grown traditionally by the farmers who intercrop
 

it with other crops,
 

c)	Acacia Senegal is a source of cash for the farmer through produc.

tion of Gum Arabic.
 

d) Except for growing seedlings, 	 on.
 

V) The Institutiona-lization of Reforestation has a good chance of success:
 

1)	Acacia Senegal has been grown traditionally for centuries and is one
 

of the few trees that grows in this area of limited rainfall.
 

2)	The 'responsible for training are part of the
 

Government infrastructure, therefore when the donor support terminates,
 

3) Although the initial stages will require
 

it is not expected that these vehicles will be necessary
 

in later stages as the activity is ultimately designed to be carried
 

out using work animals (cameis, donkeys) traditionally used in the
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region. As structures necessary for the nurseries will have been
 

completed, little additional finances will be necessary after
 

departure of the donor other than maintenarce.
 

4)	Local support iin to be strong as interest by local farmers
 

isestablished, and only requires encouragement. Motivation will
 

mainly be profit.
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D - PROJECT DESIGN AND IMPLEMENTATION.
 

I) Phase I (Reforestation of depleted Gum areas):
 

The project in the first phase will involve thea creation of 4 tree
 

nurseries in the outlying areas of El Obeid for the production of seed

lings and improved seeds of the Acacia Senegal (Gum Arabic). The nurse

ries will form a rough triangle between the points of El Obeid, Um
 

Ruwaba and Bara (see annex 2 and 3) covering an area (including dispersior
 

of aboutla
 

under the Forest Department, farmers will be advised and encouraged to
 

__and to oowned by the
 
same farmers. Maximum involvement of the population is stressed, creating
 

. .. the implication of desert control
-and 


or the future of the population. In this connection, the
 

t S, and it is envisaged 

hat children will be given seedlings from the nurseries, and that each 

hild will have the opportunity to plant his/her own tree, taking the 

esponsibility for its intial care. (This will be a part of theA , 

Although vehicles will be involved in the rapid implementation of the 

work, the project is designed to continue functioning without vehicles 

by use of donkeys and camels, traditionally used in these areas. From 

the beginning of the proect, extension work will mainly be carried out 

with work animals (fodder allowance). It is also under consideration 

that the World Bank truck for the cooperatives be available part-time 

/(for the transfer of seedlings to certain village areas.
 

1) MFnction of Nurseries:
 

Each nursery will act as a development center for the area where all 
j operations start." 

(graduate of the Forest Ranger's College -post secondary education)
 
who is resoonsible for executing the plans formulated by the head
 

office of the project. Around each nursery, and depending on a survey
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and response of villagers, up tu
 

S. 
Interested farmers will be selected
 

together with the available areas to be restocked or improved and a
 

decision will be taken whether to use seeds or seedlings depending
 

on the state of degradation. It is then possible to draw up a nursery
 

program for provision of seeds and seedlings for the planting season
 

and also to draw up the extension plan for each season separately.
 

2) Organization of the Staff and Transport Facilities:
 

Each Forest Ranger will hav signed to him;
 

one is ma-inly responsible for the nursery work and the other for the
 

execution of the-work and extension service in the field. With the
 

latter, one local extension officer will be assigned in each selected
 

village:. All staff in each nursery will rely on the use of work
 

animals in their movement.t
 

.mainly for the transport of material, nursery work and
 

group travel. Building construction is done by local staff and villa
.
 gers for the housing of extension and nursery workers.
 

3) Organization of the work and Extension Service:
 

The work shall be organized mainly through the help of committees.
 

To this effect
 

a.)Village.level Committee: 40'"v 

1. the Sheikh of the village

2.. U.,.)
"1 , 3. the representative of the S.S.U. 

4. the farmers' representative 

5. the school teacher (ifavailable)
 

The-ir responsibility will be:
 

1. mobilization of the farmers
 

2. selection and assignment of the planting area
 

3. supervising the extension of the work
 

4. sowing related problems
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5. helping to formulate the development of the Phase II of the
 

program
 

6. introduction of "Green Education" into schools
 

Note: Main incentive for the farmers will be the promotion of
 

eventual village development activities.
 

b) District level Committee: 	 I
 

1. the Five counterparts in Village Committee (see above)
 

2. the local administrator or "A.Camnssioner"
 

3 

c) Provincial level Committee:
 

1. the Camnssioner or his deputy
 

2. the Project Manager and Project Coordinator
 

3. Assistant Commrsioners for technical aid
 

4. Representatives o'f the farmers' unions
 

The suggested project organization is summarized in the following chart:
 

'Central Govt
 

Project Administrat.
 

Provincial Committee
 

Forest Ranger Forest Ranger Forest Ranger Forest Ranger 

(El Obeid) (Bara) District(El Ghabsha) (Um Ruaba) 

Committee
 

Forest Forest Forest Forest
 
Overseer Overseer Overseer Overseer
 

Ext. Office Ext. Officer Ext. Officer] Ext. Officer o I 
Villages Villagei Villages Villages 	 Village
 

Committee
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4) Criteria for Selection of Villages, Farmers and Sites:
 

This will be flexible criteria and will be left to the Committees
 

(especially village committee) but a check list is provided as a
 

guideline for the work of these committees, as shown below:
 

Check list for the Selection of Villages:
 

Points of 

consideration 


1. availability 0, 

Gum gardens
 

2. Growth conditins 


3. Distribution in
 
the area 


4.. 	 Stocking in the 
area 

5. 	 Conditions of 
pastures 

6. Agricultural
 
producti on
 

7. 	Migration of 
labor 

8. Soil protection 


Solution 


c o n d i t i o 
good medalum 

x x 


x x 


X X 

x X 


x x 


x x 


Leave as- Enrich + 

it is, organize
 

Extension, Priority 

Conservat. No 2 


n 	s remarks 
poor 

x 

x
 

X 

X
 

x
 

x
 

Restock,
 

Priority
 
No 1
 

There will of course be many borderline areas as opposed to such clear

cut cases given in the table above, and the final selection is left to
 

the committees to decide taking iach case on its own merit. The table
 

also is not exhaustive but other criteria may be added depending on
 

area., local conditions and experience gained.
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In additin to the above criteria, for selection of individual farmers
 

and sites, the following will be taken into consideration:
 

a.)
 

b)	selected farmers will be only those who draw their major income from
 

agriculture,
 

c) farmers with sufficient family labor,
 

d.)	farmers with secured land tenure authenticated from the Sheikh of the
 

village or the village committee.
 

Government Staff assigned to the Program:
 

aapart from the Project Manager and Coordinator will be drawn
 

The Province has the
 

fbllowing staff:
 

--1 Conservator of Forests
 

- 3 Assistant Conservators 

- or project) 

_ "ect) 

Each selected nursery area for the project .
 

Swith the following staff assigned to it:
 

- 1 Forest Ranger 
- 3 Forest. Overseers 

- a number-of skilled ind unskilled labor 
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apparent at therefore only a
 

minimum of movemient of staff will be necessary for the project. This
 

staff movement will be restricted to the local extension officers
 

depending on the choice of villagesa
 

6) Incentive to farmers:
 

The farmers will be only too willing to restock their areas because
 

and the forest depart

ment wi-th its very limited resources is constantly distributing seeds
 

to farmers on a small scale. Another incentive is that they are going
 

to ge-t seeds, seedlings and extension service free of charge and take
 

an active part in formulating Phase II of the program to develop
 

their own village. Although it would theoretica.lly be more adviseable
 

that the farmers pay for seeds and seedlings, it is felt that the
 

farmers currently receive too low a financial return for Gum Arabic
 
to consider purchase There a ec
 

________ nd it follows that once there is a 

positive monetary incentive to plant more Acacia Senegal, the far

mers would be willing to purchase improved seeds and seedlings. 

The restocking program does not require additional labor or cash and
 

it is designed to be executed by family labor by the use of tangya
 

system (intercropping with other agricultural crops).
 

7) Eva.luation and Follow-up: (also see D - VI) 

a.)Evaluation and follow-up will be achieved through th
 

Sand a file will be opened for every village plus
 

a he file will
 

contain all the basic information and data about the start and
 

progrest of the work. A standard map shall be used and areas
 

covered will be plotted.
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b) Gum Arabic will indicate if the
 

farmer is increasing his yearly sale and earnings of Gum Arabic.
 

c)	The Department of Social Affairs conducts surveys with good indi

cators whether or not the standard of living is increasing. Factors
 

such as number of children attending school, diet, dependence on
 

loans, number of work animals, number of tools, cooking utensils
 

and individual lighting sources etc., are indication of the 

changing living standard. Changing patterns of malnutrition and 

disease will also be indicative of the success or failure of the 

program. ft 

Note: At the end of the project period the nurseries will not fall
 

into disuse and they will still be running to provide the same
 

function to rstock other areas through the Gum Arabic development
 

programs of the Government. , which are rather
 
small1 	 nn. 

8) Micro-Economic Analysis for Gum Arabic:
 

This analysis is being made to show the benefits to the farmer from
 

the. project - hence farm-gate prices are used as derived from table 1. 

The financiail and economic cash floms anticipated from the project 

are computed in table 2. 

Compa.ring expenditures with returns, the project gives a high positive 

net present worth and a benefit cost ratio of more than one at a 12 % 

prime rate of interest. 

It is important to note here that many of the other quantifiable bene

fits eg. provision of firewood have not been included in the. calculations
 

while at the same time many of the socio-economic and ecological un

quantifiables are also not included eg.:
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- imlprovement of soils
 

- protection of soils
 

- checking of desert encroachment
 

- rendering idle land productive
 

- increase in agricultural production
 

- improvement of pastures
 

- creation of employment
 

- amelioration of climate
 

To complete the picture, fter
 

introduction of Gum Arabic in the Gum cultivation cycle. It shows
 

that Gum Arabic compares very favourably with other agricultural
 

crops and may account for a large portion of the farmer's income in
 

the inactive season at a time when it is most needed.
 

Fn conclusion, the project is socially, economically and ecologically
 

feasible.
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CALCU'LATIONSDE.VIATION OF PRICES ULED IN FINANCIAL ANDECONOMIOIC 

Table
 
for Gum Arabic - Sudan 


Economic
Financial 


Estimaced price f.o.b. Pnrt Sudan (US 1/) 1,250.00 1._S0.__ 

Estimated price f.o.b. Port Sudan (LS/t) 
(2)  625.00 625.00 

Loss: Gum Arabic Co. profit margin (5 per cent of f.o.b.) 31.25 31.25 

Lase Royalties 35.00 35.00 

Les: Weight loss (5 per cent of f.o.b. price) 31.25 31.25 

Less: Stabilisacion fund contribution 22.26 -

LAess:Agents' commission abroad (2 per cent of f.o.b. price) 12.50 12.50 

Laess Duties, taxes and levias 
( 3 )  42.67 

Lass: Other export expenses(4) 27.23 27.23 

Loss.: Inceresc charges (10 per cent for 4 monchs) 20.83 

(Total export expenses and profit margin) (222.99) (137.23) 

Price paid to merchants in Port Sudan 402.01 487.77 

' 
Less: Herchant s profit margin 11.13 11.13 

Les: R.ail freight to Port Sudan 1weighad average) 23.35 23.35 

Less: keight loss (2.5 per cent) 6.03 6.11 

Lees: Interest charges (13 per cone for 6 months) 26.13- -

Less: Other merchant's expenes 
(6)  

7.08 7.08 

Les: Cleaning veight loss (6 per cent) 24.13 24.13 

Less: Sacks 
( 7)  

7.80 7.80 

Less: Cibane tax ( E)  4.56 -

Loss Ashur cex( 
9 )  11.13 ' -

Less4 Local Government taxes 
(10 )  

5.I 

(Total merchant's expenses nd profit margin) (22.45) (79.60) 

Prices at euction market (average) (LS/t) 275.56 408.17 

Less: Handling and road transport 
(l
1
) 

8.00 8.00 

Faragace. Prices. (LS/t) 267.56 400.17 

(1)Actual Iprice for 1978-1979 season. 

(2) Effeccive rate US 1 2.00 --LS 1.00. 

(3)DavLlojment tax, S per cent of f.o.b. value - LS 31.25; export duty. 5 per cent of f.a.M. value - LS 20.42 
'devaluation tax' - LS 1.00/t. 

(4)ODmurrages, I per cent of f.o.b. v4lue - LS 6.25/t; re-checking quality - LS 1.465/c; Storage - LS 4.72/t; 
inburance LS 0.50/t; fumigation - LS 2.OO/t; re-veishing by independent companios LS 0.26/c; re-checking. 
we-ighina and changing damaged sacks - LS 5.5351/c; loading LS 5.00/c; quay dues - LS 1.50/t. 

(5)LS 0.50/kantar (I t - 22.26 kantars). 

(6) 	 Storege LS 0.06/kantar; expenses - LS 0.006/kanter; local agent's commisslon - LS 0.025/kencar; load and handling 
- LS 0.027/kantar; carking and pecking - LS 0.08/kantar; cleaning expenises - LS 0.06/kantar; auction packing 
expenses - LS 0.O6/kantar.
 

(7) 	 20 now *acka at, L.1 0.53 each and 20 second hand sacks at LS 0.25 each. 

(s)LS 0.:05/kantar.
 

(9)LS 0.52/kincar.
 

(10) 'Self-help' - L 0.O'/kantar; 'education' - LS 0.15/kancar. 

(11) Average of 60 km at LS 0.10/t I; plus LS 2.00 for nandlin. 

SnurA 2/IHS: Western Savannah Development Study 1919, taUle 30. 

01
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Table 2
 

Cash Flow Analysis for the Project:
 

(1) (2)Area (3 Produ l Far 5) Gross D.F. (7)p.V. P.V. Net 

Cost planted ion gate income 12% of of present 
in in in price in in benefits costs worth at 

Yr 1000 SI feddans tons Si 1000 Si 1000 Si 1000 Si- 12 % 

1 450 4,000 0.893 401.9 Anl.9) 

2 450 6.000 Q.,797 358,.7 '358-7) 

3 300 8,000 0.712 213.6 '213.6) 

4 250 8,000 0.636 159.0 '159.0) 

5 250 8,000 200 268 53.5 0.567 30.34 141.8 .'1..) 

6 25 500 268 133.8 0.507 74.37 12.7 54.9 

7 35 900 268 240.8 0.452 108.82 15.8 93.01 

8 45 1,200 268 321.0 0.404 129.08 18.2 1.11.5 

9 50 1,500 268 401.3 0.361 144.85 18.0 126.8 

10 50 1,600 268 428.0 0.322 137.82 16.1 121.7 

11 50 1,600 268 420.0 0.287 122.84 14.4 Mf8.5 

12 50 1,600 268 428.0 0.257 110.0 12.9 97.1 

13 50 1,700 268 4-54.5 0.229 Io4.8 11.5 92.6 

14 50 1,700 268 454.5 0.205 93.18 10.3 8Z.9 

1 50 1,700 .6. 454*5 0.183 83.18 9.2 74.0 

16 50 1,700 268 454.5 0.igi 74.09 8.2 65.4. 

17 50 1,700 268 4-54.5 0.146 66.36 7.3 59.1 

18 50 1,700 268 454.5 0.130 59.09 6.5 52..6 

19 50 1,700 268 454.5 0.116 52.72 5.8 46.9 

20 50 1,700 268 4-54.5 0.104 47.27 5.2 42.1 

2,405 6,070.3 T,509.0 1,446.7 

(1)rotation in20 years 

(2)cost increase to allow for inflation + budget revision 

(3)area restocked annually in feddans Benef t-cost ratio: 1,509.0 1.043 
(reduced to allow for failures) 1,446.7 

(4)production of 50 kilos/feddan increasing 
gra-dually to a mlakimum in year 13 

(7)Discount Factor 



-BUDGET FOR A FAMILY FARM AFTER INTRODUCTION OF ACACIA SENEGAL (FARM SIZE 40 FEDDANS
 

Item Millet Groundnut 	 Gum arabic Total
 
(upclcaned)
 

(i) Yield (g/fed) 	 80 V 248. 1/ 40 

(2) Acreage (fed) 	 7 3 20
 

(3) Production (t)i (1)-x (2) 	 1.26 0.744 0.8
 

(4) Price (LS/t) 	 35 35 250
 

(5) Gross Revenue (LS); (3) x (4) 44.1 26.0 200.0 270.1
 

(6) Gross Revenue (LS/fed); (5):(2) 6.3 8.7 10
 

(7) Labour (man days) 	 126 78 112./ 316
 

(8) Seeds and Tools (LS) 	 3 5 I 9
 

(9) Hired labour (LS) 4/ 	 - - 90 90
 

(10) Net Revenue (LS);(5) - (8) - (9) 41.1 21.0 109 171.1
 

(i1) Net Revenue (LS/fed); (IO):(2) 5.S 7.0 5.5
 

(12) Net Revenue (LS/m.day); (10):(7) 0.33 0.27 0,97
 

I/ ;as recorded for season 67/68, N. Kordofan
 

2/ see Table 13
 

3/ see Table 13; 362 t 110:5 - 184; 384 - 72 (hired labour) 1121 


4/ It is normal practice, that hired labour is not paid in cash, but on the basis of the half-share
system
 

S:r.G 
CD o 

Source: Gitec, Germany 
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II)Phase II (General Community Development Activities):
 

Although Phase II will be subject to a separate proposal(s), projects
 

will be identified during the course of Phase I.
 

Availability of water is one of the most serious problems inmost areas
 

of North Kordofan. It is a prime factor in nomadic movements and the
 

cause of a thriving water market carried out using tanker trucks on a
 

large commercial scale by private merchants. Many villagers spend their
 

entire year's earnings in order to satisfy the water demand for them

selves and their animals. Growing of Acacia Senegal trees fortunately
 

requires no irrigation after the seedlings are planted in the village
 

areas.
 

The nature of the water problem varies, but the most critical areas are
 

those where shallow wells or bore holes are not possible (lack of aquafer'
 

In these areas, hafirs (ponds collecting run-off during rainy season) are
 

often constructed, but even more critical are areas where the porosity of
 

the soil is too great even for this methcd. The project would handle the
 

water problem in the following way:
 

- Examination of past geological data and then possibly conducting a new 

geophysical study for corrolation purpose to determine which areas are 

suitable for water extraction for water storage. (Arrangement could be 

made that the geophysical survey and interpretation wold be carried oui 

free of charge through Arlab, subsidiary of Compagnie Frangaise de 

Pdtrole, Paris). 

In areas where large diameter shallow wells could be constructed, villa

gers woul-d be encouraged to establish such wells on a self-help basis.
 

A certain amount of cement will be necessary for the construction of
 

the well lining (casing).
 

In areas where bore holes would be necessary, UNICEF (now working in
 

South Kordofan) would be approached to drill these wells, or possibly
 

a separate program using a mobile drilling rig would be established
 

for the area.
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- In areas where there is a good quality and quantity of clay, or where
 

the basement complex permits, villagers would be supported in construc

ting hafirs or underground storage reservoirs on a self-help basis.
 

- Most important are areas where shallow wells, bore holes or hafirs are
 

not possible. In these areas, investigation must be conducted to deter

mine how underground water storage areas could be constructed using as
 

much as possible local materials (UN efforts in the past using artifi

cial materials as lining have failed due to termite attack).
 

As water supply and use isa major contributor to disease in North Kordo

fan, community development activities will begin by demonstrating good
 

hygienic practices surrounding use of water.
 

Note: 	The question may be raised as to how developing of local water
 

supplies will be financed. Considerations are as follows:
 

a - It should be kept in mind that Phase I is concerned with esta-

blishment/re-establishment of the economic base and is not 

dependent upon the development of water supplies which is sub

ject to a separate proposal. 

b - Phase II (community development-) will be introduced after about 

one year and among other activities will include security of 

existing water supplies and the development of new sources. 

Phase I is not interrupted at this juncture. 

c -.	The development of new water supplies (hafirs, wells, under

ground reservoirs, etc.) is the most problematic, and mainly
 

dependent on the following:
 

- availability and corrolation of geophysical data to determine
 

well, hafir and underground reservoir sites: based on the
 

information we have seen, the Rural Water Corparation has
 

accumulated and analysed enough data over the years to de

termine water source sites.
 

- funds, personnel and equipment: using UNICEF's activities in
 

South Kordofan as a model, the project will have a better
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idea how to proceed in development of water supplies.
 

- Based on experience it may well be that only shallow wells
 

should be considered, or that emphasis should only be given
 

to security of existing water supplies
 

Establishing large numbers of wells may lower water table and dry
 

out existing shallow wells in large areas. New water supplies may
 

also draw large concentrations of farmers, nomads and animals which
 

in the long run would be counterproductive.
 

Another important community development activity will be the use of energy
 

for cooking. As desertification and increasing population remove bushes
 

and trees, villagers (particularly women) must travel further and further
 

away from the village for firewood. Through the Gum Arabic program, cer

ta:in areas of Acacia Senegal will always be available for each family for
 

use as firewood. Through education and demonstration and rejuvenation of
 

the farmer's gum gardens, the farmer will have more wood to burn for cooking
 

In addition, research will be made into creating methane from animal waste
 

or any other organic waste available.
 

Another very time consuming occupation for women is the grinding of millet
 

and sorghum for making flour. Various devices and methods will be tried to
 

make this task easier. Specifically, hand operated grinding mills and ani

mal driven mill/presses will be tried. Also improved or possibly new methods
 

of food storage will be investigated, as well as wind driven pumps for water
 

Generally, technology appropriate to the region will be encouraged, taking
 

into.consideration culture, the geographical area and local materials.
 

Another portion of the community development activities will be devoted
 

to agricultural training of farmers. This will be particularly important
 

in conjunction with the.Acacia Senegal reforestation program as this tree
 

conditions the soil (by adding nitrogenl.and crops (millet, sesame, etc.)
 

have been traditionally planted in the same areas of the trees. This tra

dition must be revived and encouraged, and positive modifications made, if
 

necessary. It will also be demonstrated to the farmers that raising of
 

animals (goats, idonkeys, sheep and camels) should be kept on a limited
 

scale because of the destruction to the surrounding environment. Over

grazing is one of the more important factors causing desertification in
 

this area.
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III,) Personnel
 

1) Expatriates:
 

This person would be responsible for-the first
 

and second stage of the program. Aside from administration abilities,
 

the individual would have had experience in establishing and deve

loping programs under similar circumstances as in the Sudan.
 

note.: 	As Project Coordinator, IUC has contactedo
 

has lived at the grass-roots level in the Bara area for 6
 

months and who has written her thesis in1977 (Wood for Fuel,
 

Energy Crisis implying Desertification) for the University
 

of Bergen (Norway). She will be responsible for developing
 

Phase II involving community development.
 

her husband (trained administrator with
 

experience in Sudan) will be responsible for administrative
 

matters. They agree 'o work on a one-salary basis.
 

If necessary, the PVO would supply expertise, but generally would
 

select local personnel having the necessary training.
 

Z) Local Expert: 

~,for the initial phase maintaining control
 

over the implementation of the program and having both local
 

and government staff directly under his control.
 

note: 	The person selected i o is a trained
 

reforestation expert (Oxford University) and an established
 

expert inGum Arabic. He is from the project area, familiar
 

with local practices and conditions and is fluent in both
 

English and Arabic.
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3) Government Staff, Phase I, first Year:
 

GoS agricultural extension officers - Through negotiations with the
 

Ministry of Agriculture and the Department of Forestry, it has been
 

officially agreed that a number of Forestry personnel be seconded
 

to the project, as follows:
 

- GoS personnel are often inactive in their respective fields as
 

the Government is not in a position to fund the execution of
 

their own projects. This jointly sponsored project will allow
 

existing trained Sudanese staff to be active within their spe

cia-lity and.within the area they are already located.
 

- Once external aid ceases, Government staff will continue to be 

active toward fulfilling the objectives of the project without 

additional financial burden to the Government. 

-Having GoS personnel working for the project will add little
 

additional financial burden to the external funding agencies as
 

These
 

include the following:
 

-. 4 Forest Rangers 

- 8 Forest Overseers
 

- 32 Extension Officers 

- 10 Drivers 

-. 2 Secretaries 

- 1.Storekeeper 

- 1 Messenger 

an n'i- .'-fh 'ii r of A t"r~-ir r~'nm rn 
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Based on the results of recent studies, it is expected that the
 

throughout the Gum belt of Sudan.
 

In the early stages of the program, no special training is fore

seen as these extension officers are already trained, but lack
 

activity (support) for lack of a program. The project does not
 

exclude fu.rther training of personnel which will be dictated by
 

performance patterns. In any case, an ongoing training of exten

sion officers will be carried out by the Project Manager.
 

4) Local Population:
 

Local participation of farmers willl
 

A -Far. 	 Contribution by the farmers will
 

be mainly in form of labor, tools and work animals. When occa

sional labor in the nurseries is necessary for the project, local
 

farmers would be engaqed.
 

IV)Management of Resources, Disbursement/Procurement:
 

The-main materialsfor the initial stages of the program are the
 

following:
 

I 
- Diesel Fuel: Fuel in general is rarely available in North Kordo.fan,. 

bu.t diesel is the least difficult. T -. 

.. to make certain of its availability 
Ifrom Khartoum, or Port Sudan. Fuel will be stored on
 

government premises and under the joint control of the
 

project manager and project coordinator.
 

- Vehicles: 	It is assumed that all necessary vehicles, trailers, tractor! 

can be brought through Port Sudan, as in the past. Use of 

vehicles will be under the strict supervision of the project 

manager with ' I.. - ... I. A. 
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- Cement: 	It is expected that cement (required for nursery construction)
 

can be brought through Port Sudan. Likewise, the amount of
 

cement required for each nursery project will be calculated by
 

the project manager and.distributed accordingly. Government
 

storage facilities will be used.
 

V) How and when inputs would be brought on stream (Phase I): 

1) General: 

a) GoS personnel: 

How: These personnel ar - it has been 

agreed with the Government that they be seconded to the. 

project. Selection has already begun by the Project Manager 

When: May 1980 

b) Vehicles: , . 

How: Landrovers and tractors would come from following sources: 

-rebuilt Government vehicles 

- used vehicles in project area 

When: Available vehicles will be purchased in early 1980. As 

the program is not dependent upon vehicles, they can be 

phased in gradually. Initial work will primarily be reno

vation of nurseries and not distribution of seedlings. 

Note: Trailers (flat bed) can be made locally.
 

c) Importation of building supplies:
 

How:' Most building supplies (mainly cement) would be purchased
 

locally. Large quantities would not be involved.
 

When: 1st half 1980
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2) Activity Schedule:
 

a) Planned 	Schedule of Activity is as follows:
 

Period 	 Action
 

Oct 80 	 Re-establishing El Obeid nursery: 

- replacement of water pump 

- repair of water pipe system leading to seed-beds 

- reconstruction of 30 seed-beds 

-. construction of small office/storeroom 

-- fencing around entire complex 

Jan - Dec 	81 Preparation of 3 other nurseries including the following: 

- Um Ruwaba: 	--construction 30 seed-beds 

- small house for nursery overseer (local materia-l) 

--Ghabsha: 	- installation of deep well water pump * 

- small office/storeroom 

- house for nursery overseer (local material) 
- construction of 50 seed-beds 

* already at the 	Rural Water Department (El Obeid) 

and ready for installation.
 

- Bara: 	- reconstruction of large diameter well 

- installation of water pump (small 5 HP Diesel) 
- construction of 50 seed-beds 

note.: 	during this year, seed-beds will be brought into
 

operation and extension work will begin at village level.
 

Also villagers will be chosen and contact will be made
 

with specific farmers. Each nursery will plant 1,500
 
feddans (600 ha) approximately half from seedlings, all
 

on private holdings.
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Period 	 Action
 

Jan - Dec 82 Extension wo-k continues at the village areas
 

January - seed-beds in nurseries prepared for seed propagation
 

Jan -May - establishment of seedlings in nursery seed-beds
 

May - Aug - transfer and planting of seedlings in private holdings and
 

sowing of seeds
 

Aug - Dec - tending of Gum Arabic areas, supervised by extension officers
 

note-: 	above breakdown is typical yearly cycle.
 

Jan -.Dec 83 	 (same yearly cycle as above)
 

Investiga-tion into possibilities of "flying nurseries", ie,
 

those which could be established adjacent to the 4-main
 

nurseries, serving village areas as yet untouched. Also
 

investigation will be made into village water supply possibili

ties in areas where the population has to purchase water from
 

wa-ter merchants.
 

Jan-- Dec 84-	 (same yearly cycle as 1982)
 

Based upon investigations, underwater storage areas will be

established and experiments will be made in surface water
 

catchment methods. In appropriate areas, consideration will
 

be gi'ven to hafir and well construction. Investigation and
 

experimentation will be made into efficient usage of energy
 

for cooking.
 

Jan -. Dec 85 	 (same-yearly cycle.as 1982) 

Further wa.ter development and usage of more efficient methods 
af using local energy for local fuel consumption (cooking), 

as.well a~s- general communi ty development (including hea1 th)
 

activi ties.
 

note: 	while the- implementation schedule dealing with reforesta

tion/rota-tion crops is rather rigid, general community
 
development (mainly water supply, efficient use of
 

energy,easing women's activities with a spec'*l emphasis
 

on family planning and preventive health practices) is
 

allowed a certain flexibility depending upon evolution
 

of the proqram.
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3) Phasing of Annual Planting and Sowing Program/, , 

feddans in seedlings feddans in seed total feddans in 
year 1 nursery 4 nurseries 1 nursery 4 nurseries seedlings and seeds 

(4 nurseries) 

1981 750 3P00 750 1000 6000 

198Z 100 4,000 ko000 4,000 4000 

198,3 1250 000 150 5,000 10POO 

1984 1o250 o000 1so 5,000 IQOOO 

1985 250 5000 1,250 5,000 iqooo 

Total: q500 22,000 000 22,000 44,000
 

(inha.)L310 9.,240 2310 9,240 18,480
 

note: 	each feddan requires about 300 trees or 13,200,00O trees for.
 

44,000 feddans.
 

1 feddan = 1.03 acre = 0.42 hectare
 

Yearly Cycle:
 

Month Activi ties
 

January Seed-beds in nurseries ready for seed propagation
 

Jan - May Establishment of seedlings in nursery seed-beds
 

May -.Aug Transfer-and planting of seedlings in private holdings. and
 

sowing of seeds
 

Aug - Jan Tending of GumArabic areas, supervised by extension officers
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VI) Monitoring and Evaluation of above Schedule:
 

The project Manager will be responsible to see that the schedule of Phase I
 

is followed as closely as possible. In order to directly determine the
 

actual area planted, basic surveying will be conducted in conjunction wit
 

plotting areas on a large scale map. Extension officers will also play an
 

important role in maintaining a certain level of activity within their
 

assigned areas.
 

It appears that the schedule for construction of several small houses
 

small offices/seed-beds is realistic as construction for this project is
 

at a minimum. Even with the introduction of the Sudan timetable factor,
 

operations could begin within the schedule. Many seed-beds already exist
 

which means there would be little excuse for their non-use, even if the
 

overseer's houses and office/storerooms, etc. should for some reason not
 

be completed on time.
 

Over long term, population migration from.villages should be an indicator
 

of the program's impact. Also to be noted would be any change in economic
 

conditons and the general condition of agricultural land areas. A check
 

on the general desertification process would ultimately be verified by
 

satelite photographs.
 

E - FINANCIAL PLAN 

The budget for Phase I is estimated at $ 1,654,000 over 5 years, not
 

including Sudan Government contribution. For detailed financial plan
 

refer to heading "G". Phase II is subject to a separate budget.
 

F -.CONDITIONS OF PARTICIPATING PARTIES
 

1)	Sudan Government has agreed to supply all labor, administrative
 

buildings and available nursery facilities (see agreements, annex 1).
 

Also the established Government Forestry staff will be seconded to the
 

project.
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2)	"Enfants du Monde" (Swiss member of IUCW) agrees to finance the early
 

initial stages in order to see that activity begins (seasonal changes
 

are important consideration for an early start).
 

EEC has been contacted for funds, as well as the Government of the
 

Netherlands and a number of other organizations.
 

3) Evidence of approval by host country:
 

a.)Agreement in Principle and Final Agreement are attached (annex 1).
 

The Final Agreement has been submitted in Jan 1980 to the Minister
 

of National Planning, Minister of Agriculture and Commissioner of
 

North Kordofan. Finalization is expected shortly.
 

b)	Attached article (annex 5) in SAHAFA, National Paper', Issue No
 

966-1 of 25 larch 1979 indicating national support of this program.
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G - FINANCIAL PLAN, PHASE I, OVER 5 YEARS
 

1 US $ = 0.50 Sudan £ (S£)
 

1 US $ = 1.75 Swiss FR (SF)
 

I S£ = 3.50 SF
 

I)	Global Costs of Project Phase I, 1st Year:
 

a) Contribution of IUCW 


b) Contribution Sudan Government, estimated 


c) Contribution of Farmers, estimated 


Total value, 1st year 


US $ 515,341
 

US $ 243,500
 

US $ 60,500
 

US 	$ 819,341
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II)Detailed Costs, Phase I, Ist Year: Si US 

a) Salaries and occasional labor: 

2 experts: 1 Project Manager (local) 

2500SF/m plus insurance, 

travel, etc.: 2000 $/m 

1 Project Coordinator/ 

Administrator (Hammer + 

Digernes = 1 salary) 

4000SF/m plus insurance, 

travel, etc.: 3000 S/m 

Hardship allowance for GoS staff 

Travel allowance + overtime GoS staff 

Driver's hardship + overtinme 

2,640 

4,500 

2,400 

24,000 

36,000 

5,280 

9,000 

4,800 

Occasional labor, 4 months/40 pers. 3,200 6,400 

Total Salaries PVO, 1st year 85,480 

Salaries paid by GoS for staff, estimated 63,000 126,000 

Farmers' contribution inwork days, estimated 48,000 
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b) Buildings and Constructions for 

4 tree nurseries: 

SI US $ 

El Obeid 

1) office/storeroom (lbuilding) 

local bricks, labor and cement 

2) 30 seed-beds a 10 Si 

brick columns 

3) El Ain, 20 seed-beds A 10 S 

shade, roof support 

4.)Simerh, 20 seed-beds A 5 SE 

600 

300 

200 

200 

50 

100 

1,200 

600 

400 

400 

100 

200 

Um Ruwaba 

L) house for nursery staff, 

traditional construction 

2) 30 seed-beds a 10 SE 

shade structure 

100 

300 

60 

200 

600 

120 

Ghabsha 

1) office/storeroom (1 building) 

2) 5 houses for nursery staff, 

traditional construction 

3) 50 seed-beds a 10 SE 

shade and brick columns 

600 

500 

500 

400 

1,200 

1,000 

1,000 

800 

Bara 

1) reconstruction of well (10 meters) 

2) 50 seed-beds A 10 SI 

3) shade structure, roof support 

300 

500 

120 

600 

1.,.000 

240 

Villages 

1 house/village or 5 houses/nursery, 

20 houses A 30 SI, 

for extension officers, traditional 

construction 600 1,200 

Total Buildings and Construction PVO: 5430 10,860 

Government contribution in existing buildings, est. 30,000
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c) Vehicles and Machinery: Si US $ 

(all prices are indicated exempt from Gov. tax) 

5 Pickup Landrovers & 1 Station LR A 7200 4;200 86,400 

3 Tractors (medium Ford) 6000 i4000 36,000 

6 Trailers 2000 12P00 24,000 

6 (1000 liter) Tanks 450 2700 5,400 

20 Carts 150 3,00 6,000 

1 (50.00 liter) Tanker lorry Daf 14000 32,000 

1 Pump 5 HP Liester 550 1,100 

Total Vehicles and Machinery PVO: 95,450 190,900 

Government contribution in existing vehicles 

and machinery, incl. pumps, est. 60,000 

d) Equipment: 

Office HQ El Obeid (2 typewriters, calculators, etc.) 900 

Survey equipment (hand held prismatic compass, 

steel measuring tape, maps, etc.) 4 sets 1,500 

Radio communication set (1 central, 3 stations) 8,600 

2 Bicycles 200 400 

Tools and extension material ;000 2,000 

Household items for coordinator/aministrator 3C00 6,000 

Total Equipment PVO: 19,400 

Government contribution for equipment, est. 7,500 

Farmers contribution for tools, est. 500 
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e) Material and Running Costs: S1 US $ 

Polythene bags (I million) 2500 5,000 

Seeds (5000 kg) 2500 5,000 

Office material and PTT 1,000 2,000 

2 Rents of houses for experts 000 6,000 

Transport: 

Fuel: 42,000 1 at 0.25 S£/l * 10500 21,000 

50 Fodder allowances a 3,5 SI/month 2,100 4,200 

Material airfreight Khartoum-El Obeid 1,000 2,000 

Insurance vehicles: 6 LR 300 6,000 

I Tanker lorry 800 1,600 

25 % spare parts and maintenance 

of total item c) 190,900 4.7,725 

Total Material and Running Costs PVO: 100,525 

Government contribution for material and 

running costs, est. 20,000 

Farmert contribution for work animals, est. 12,000 

Total PVO: a) Salaries and occasional labor 85,480 

b) Buildings and Construction 10,860 

c) Vehicles and Machinery 190,900 

d:) Equ.ipment 19,400 

e) Material and Running costs 100,525 

407,165 

5 % unforeseen 20,358 

Coordination Geneva: salary, field trips, etc. 20,600 

15 % Aministration, incl. preparation work 67,218 

Grand Total PVO 1st Year, Phase I: 515,341 

*150 km/day = 35 L x 300 days x 4 nurseries 
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Total Government: a) Salaries US $ 126,000 

b) Buildings 30,000 

c) Vehicles and Machinery 60,000 

d) Equipment 7,500 

e) Material and Running Costs 20,000 

Grand 	Total Government Ist year, est.: 243,500
 

Total Population: 	a) Farmers Labour 48,000
 

d) Equipment 500
 

e) Material and Running Costs 12,000
 

Grand 	Total Popu.lation 1st year, est.: 60,500
 

Note: 	15 % administration is applied to total yearly PVO program expendi

tures + 5 % unforeseen + coordination.
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III) Estimation of Costs for 2nd Year, Phase I, PVO Contribution:
 

UsS$ 

a) Salaries: 

3 Experts (2 on a 1-salary basis) 5,500/m 66,000 

Local labor 6,400 

Hardship, travel allowance and overtime 20,000 

b) Buildings and Construction:
 

c) Vehicles and Machiner
 

d)	Equipment:
 

Audio-visuel equipment for extension work 6,000
 

e)	Material and Running Costs:
 

Polythene bags 8,000
 

Seeds 8,000
 

Rent for houses experts 6,000
 

Office material 2,000
 

Transport:
 

Fuel: 30,000 1 at 0.25 S£/l (100 km/nursery) 15,000
 

70 Fodder allowances 5,880
 

Insurance vehicles 7,600
 

25 % spare parts and maintenance 47,725
 

198,605
 

. 5 % unforeseen 9,930
 

* Coordination Geneva: 	 20,600
 

* 15 % administration costs 	 34,370
 

Total 	 263,505
 

* 20 % inflation 	 52,700
 

Grand Total 2nd Year 	 316,205
 



48 

IV)Estimation of Costs for 3rd Year, Phasejl, PVO Contribution:
 

a) Salaries: US $
 

1 Expert ( coordinator CD under separate
 
budget Phase II) 36,000
 

Local labor 5,000
 

Hardship, travel allowance and overtime 24,000
 

b) Buildings and Construction:
 

c) Vehicles and Machinery:
 

d) 	Equipment:
 

Camping equipment for "flying nurseries" 6,000
 

e.) Material and Running Costs: 

Polythene bags (Iborne by GoS) 4.,800 

Seeds 

Rent for house 

Office material 

(Iborne by GoS) 

expert 

4,800 

3,600 

2,400 

Transport: 

Fuel: 24,000 1 at 0.30 S1 (75 km/nursery) 14,400
 

100 Fodder allowances 10,000
 

Insurance vehicles 9,120
 

25 % spare parts and maintenance 57,270
 

177,390
 

5 8,870
S % unforeseen 


* Coordination Geneva: 25,000
 

15 %aministration costs 31,690
 

Total 	 24Z,950
 

* 20 % inflation 	 48,590
 

Grand Total 3rd Year 	 291,540
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V) Estimation Costs for 4th Year, Phase I,1PVO Contribution:
 

us 	$
 
a)	Salaries: 


1 Expert 40,000
 

Local labor (borne by GoS) 


Hardship, travel allowance and overtime 24,000
 

b) Buildings and Construction:
 

c) Vehicles and Machinery:
 

d) Equipment:
 

e.)	Material and Running Costs:
 

Polythene bags (borne by GoS)
 

Seeds (borne by GoS) 


Rent for house expert 3,600
 

Office material 2,4J0
 

Transport:
 

Fuel: 14,400 1 at 0.50 S1 (50 km/nursery) 14,400
 

100 Fodder allowances (j borne by GoS) 5,000
 

Insurance vehicles 9,12O
 

25 % spare parts and maintenance 57,270
 

155,790
 

. 5 % unforeseen 7,790
 

* 	Coordniation Geneva: 25,000 

15 %administration costs 28,287 

Total 	 216,867 

* 2o % inflation 	 43,373 

Grand Total 4th Year 	 260,240
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VI) Estimation of Costs for 5th Year, PhaseI, PVO Contribution:
 

a) Salaries: 
US $ 

1 Expert 40,000 

Local labor (borne by GoS) ---

Hardship, travel allowance and overtime 24,000 

b) Buildings and Construction: 

c) Vehicles and Machinery: 

d) Equipment: 

e) Material and Running Costs: 

Polythene bags (borne by GoS) 

Seeds (borne by GoS) 

Rent for house expert 4.,000 

Office-material Z,400 

Transport: 

Fuel: 14,400 1 at 0.60 S1 (So km/nursery) 17,280 

100 Fodder allowances (borne by GoS) 

Insurance.vehicles 10,000 

25 % spare parts and maintenance 65,000 

162,680 

5 % unforeseen 8,134. 

* Coordination Geneva 25,000 

15 % administration costs 29,372 

Total 225,186 

20 % inflation 45,037 

Grand TotalSth Year 2,70,223 
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VII) Total Input by PVO over 5 Years:
 

1st year 515,341
 

2nd year 316,205
 

3rd year 291,540
 

4th year 260,240
 

5th year 270,223
 

Total, incl yearly inflation: 1,653,549
 

VIII) Yearly Estimated Running Costs for GoS from Year 6 on:
 

Polythene bags 10,000
 

Seeds 10,000
 

Office material 2,400
 

Fuel: (J of original vehicles) 10,000
 

100 Fodder allowance 10,000
 

Insurance: GoS vehicles are not insured ---


Maintenance and spare parts 30,000
 

Occasional labor 5,000
 

Hardship, travel allowance, overtime 24,000
 

101,400
 

Misce.llanious 10 % 10,140
 

Total 111,540*
 

• This-figure excludes GoS salaries which the GoS would have to pay
 

whether or not the project existed.
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H - SUGGESTED INPUT BY US AID 

I) Ist Year, Phase I: US $ 

Item II- a)* Salaries and occasional labor 85,480 

Item II -

Ltem tI -


Item II 

c) Vehicles and Machinery:
 

6 trailers (locally made) 24,000 

6 tanks " " 5,400 

20 carts " " 61,000 

d.) Equipment 19,400 

e) Material and Running Costs 100,525
 

240,805
 

5 % unforeseen 12,040 

* Coordination Geneva 20,600 

273,445 

* 15 %adrinistration costs 4-1,017 

Total 1st year 314.,462 

Refer to detailed items in budget 
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II)2nd Year, Phase I:
 

Item III - a) Salaries and occasional labor 92,400
 

Item III - e) 40% of Material and Running Costs 40,000
 

132,400
 

15 % administration costs 191,860
 

20 	% inflation. 30,4.52
 

Total 2nd year 	 182,712
 

Notes:
 

a) We.consider this equipment (particularly vehicles) the theoretical
 

optimum that could be expected to be on project site and operational.
 

Clearly all equipment will not be on site on schedule, but the project
 

is flexible enough to absorb these deficiencies and still be productive.
 

For example,. we understand that it would require approximately one year
 

to have-a Landrover delivered to El Obeid via Port Sudan. It would be
 

advisable under such difficult delivery/transport conditions to pur

chase: locally as much as possible. Because of the difficulties of
 

transport and supply, some of this equipment will be purchased second

hand or manufactured locally.
 

b:)	From year 2 on, the project needs less fuel and increased fodder
 

allowance.
 

c) 	From year 4 on, seedlings and improved seeds could be sold to the
 

farmers to help offset running costs.
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I - LIST OF 	ANNEXES 

Annex 1 :Agreement in Principle and Final Agreement
 

Note: the Forest Department and the Gum Arabic Division are
 

part of the Ministry of Agriculture, Food and Natural
 

Resources in Khartoum.
 

Annex 2 Map of Sudan
 

Annex 3 Map of project area
 

Annex 4 Deatailed construction plans
 

Annex 5 : Article from SAHAFA (Sudan newspaper)
 

Annex 6 : DECARP (Desert Encroachment Control And Rehabilitation Program)
 

if necessary, copy available at IUCW Secretariat
 

Annex 7 : "Restocking of the Gum Belt of Sudan", report by Hag M. Awouda,
 

Annex 8 : Curriculum vitae Hag M. Awouda, Project Manager
 

Annex 9 : 	"Wood for Fuel, Energy Crisis Implying Desertification", by
 

Turi Hamer ...if necessary, copy available at IUCW Secretariat
 

Annex 10 : 	Curriculum vitae Turi Hammer and Olav Digernes, Project Coordina

tor and Administrator
 

Annex 11 : Photographs
 

Annex 12 : Initial Environmental Examination
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A n n e x 1 : Agreement in Principle and Final Agreement 



INTERNATIONAL UNION FOR CHILD WELFARE 
UNION INTERNATIONALE DE PROTECTION OE L'ENFANCE 
UNION INTERNACIONAL DE PROTECCION A LA INFANCIA 

INTERNATIONALE VEREINIGUNG FUR 'UGENOHILFE 

r ee'- 1.7O
1920. 1946. 1979 

Khartoum, 2 December L97 
IUCW / UIPE 

Agzeement in Principle 

The- Depaxzent of Forestry (Democratic Republic. of' 

SUdan) and. IU0' (u.temnaLtional. Union for, Child Wel.re, 

Genes) agree. in principle. to collaborate, on a. prograu 

involving-restocking of the Gum Arabic belt in-North. 

Kordofan as well as the associated extension. activities., 

This progwam will aid in the lone, term propagation. of 
IYC AlE 

1979 	 Acacia. Senegal as a form of desert control. and, will, be: 

of'direct benefit to the rural population now, unde, 

pressure fron. desert encroachment. 

Direc-tor of' oreetry Administration: 

Shiyed- A.A... BayoumJ. 

Hewd of*Gum Arabic Division: 

Sayed. H.M.. Awouda 

rJC.W Consultants': 
For every child 	 P'ee' R Patzig

,a Iree 
Elsbeth R.. Zurcher.U, ar,re. un ontanI 

C 41 	 CENTRE INTE.'IATIONAL W34 12 20 - Telex: CH.23.627c.P 

1211 Geneva 20 I, rutdd Varemr , Geneva BRnque: Societ6 do Banque Suis.
 



GENERAL AGREfENT OF TECHNICAL COOPERATION
 

BET4EEN
 

THE GOVERNMENT OF THE DEMOCRATIC REPUBLIC OF SUDAN
 

AND
 

THE INTERNATIONAL UNION FOR CHILD WELFARE
 

(in English only)
 

PREAMBLE
 

- Considering that the Government of the Democratic Republic of Sudan encourages
 
the efforts of non-governmental organizations,
 

- Considering that projects initiated by the IUCW since 1972, upon the request
 
of the Government of the Democratic Republic of Sudan, are aimed at promoting
 
the technical cooperation intended to enhance the general well-being of the
 
Sudanese people, and are in line with governmental policy,
 

the two parties agree to the following
 

Article 1
 

The IUCW will undertake to approach all international financial channels with
 
respect to any project geared towards integrated development submitted to it
 
by the Government of the Democratic Republic of Sudan.
 

Article 2
 

Should che necessary support for these projects be found at international level,
 
IUCT4 assistance would, upon the request of the Government of the Democratic
 
Republic of Sudan, take the following form :
 

- to put at the disposal of the Government of the Democratic Republic of Sudan
 
the necessary personnel to carry out the objective. IUCW will be responsible
 
to cover the salaries of these personnel as well as social security, travelling
 
expenses to and from Sudan, as well as other associated expenses.
 

- participate in studies, fund raising and practical operation of the projects.
 

- to cooperate in all matters to fulfil theoriginal objective decided upon by
 
both parties in relation to projects or operations directed towards integrated
 
development in the Sudan.
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Article 3
 

IUCW will utilize its international contacts and other means to stimulate
 
interest and support with respect to the programs or associated activities in
 
direct relation to preparation, implementation and management. External
 
financial support obtained by IUCW will be assigned directly to programs, and
 
the 	accounts of the expenditure of these funds will be available for auditing
 
as and when required.
 

IUCW will act as a center of information exchange for all organizations interested
 
in supporting the same efforts.
 

IUCW will assist the Government of the Democratic Pepublic of Sudan to improve
 
services in support of the population and to create imaginative approaches to
 
solve their problems.
 

rUCW ensures the compliance of its staff with an abidence by the laws and
 
regulations of the Democratic Republic of the Sudan.
 

Article 4
 

The 	Government of the Democratic Republic of Sudan will ensure that:
 

a) 	Priority is given to engaging Sudanese staff within the framework of the
 
projects.
 

b) 	Material, vehicles, furniture, technical equipment, etc. which are necess
ary for the implementation of projects are exempted from customs duties.
 

c) 	All IUC4 staff (under IUCW contract), employed within the Sudan, are
 
exempted from income tax.
 

d.) 	All salaries and social security charges, etc. of Government staff are
 
defrayed by the Government.
 

e) 	Upon completion of any project, all running cost3 and/or overheads will be
 
covered by local authorities or the Government itself.
 

f) - On the basis of existing Sudanese legislation, the IUCW's work on any 
given programme is facilitated as far as possible. 

- IU4 is provided with the necessary facilities as regards the conversion 
of foreign currency into local currency using the legal exchange rate. 

g) 	All applications for visas and resident permits from non-Sudanese subjects,
 
under IUC contract, are accorded.
 

h) 	All non-Sudanese subjects and their dependents are allowed to import their
 
personal effects without customs charges or any other restrictions.
 

i) 	Non-Sudanese subjects and their dependents, under IUCW contract, are
 
protected under Sudanese law. It assumes the responsibility for any damage
 
caused by the latter in the course of their duties, unless the damage caused
 
is intntional or the result of nealience.
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Article 5
 

Whenever IUCW has secured external funds for a project, the two parties agree
 
to the following :
 

a) IUCT? assures that the handling of funds conform to the objectives of the
 
projects for which they are intended.
 

b) Allocation of expenditures and disbursements are managed by IUCW.
 

c) The request for allotment of funds will be determined by those Sudanese
 
authorities concerned with the programmes and submitted to the IUCW.
 

Article 6
 

In case of disagreement between the Government of the Democratic Republic of
 
Sudan and the IUCW concerning the interpretation and application of the present
 
overall agreement as well as any additional agreements, should it prove
 
impossible to come to an amicable agreement or to settle the matter in a way
 
which is acceptable to both parties, then this matter will be referred to Swiss
 
juridiction.
 

Article 7
 

The parties agree to meet periodically in order tc assess the results obtained
 
as the projects proceed.
 

Article 0
 

The present agreement is valid for a period of two (2) years as of the date of
 
signature by the Government of the Democratic Republic of Sudan and the IUCW.
 

This agreement will automatically be renewed at the end of the period indicated
 
above, unless one or other of the parties wishes to amend or cancel it,
 
indication of which should be given in writing at least three (3) months before
 
the agreement is due to expire.
 

Signed in Khartoum,
 

For the Government of For the International Union for
 
the Democratic Republic Child Welfare
 

of Sudan
 



AGREEMENT OF TECHNICAL COOPERATION
 

BETWEEN
 

THE GOVERNMENT OF THE DEMOCRATIC REPUBLIC OF SUDAN
 

AND
 

THE INTERNATIONAL UNION OF CHILD WELFARE
 

(inEnglish only)
 

Preamble:
 

-Considering the DECARP (Desert Encroachment Control And Rehabilitation
 

Program) studies which the Sudan Government concluded in 1976 indica

ting the immediate necessity to control desertification south of the.
 

Sahara,
 

- Considering that under DECARP, one of the conclusions was the 

instatement of an Acacia Senegal (Gum Arabic) reforestation program
 

to help stop desertification as well as to raise the economic standard
 

of those people living in the marginal areas,
 

- Considering that the Sudan Government now places special emphasis on
 

reforestation programs and associated community development programs
 

in the-areas under pressure from desertification,
 

- Desiring to establish cooperation toward these goals, the following
 

parties, for an initial 5 year period, have agreed to coordinate their
 

activfties:
 

I - International Union of Child Welfare
 

2 - Ministry of National Planning
 

3 - Ministry of Agriculture, Food and Natural Resources
 

4 - Province of North Kordofan
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Commitment of the above mentioned parties are defined as follows:
 

Part I
 

1)The International Union of Child Welfare shall:
 

a. Assist materially in the establishment and renovation of 4
 

nurseries for the propagation of Acacia Senegal within the rough
 

triangle formed by Bara, El Obeid and Um Ruaba.
 

b. Provide transport facilities for the decemination of seedlings
 

and seeds from each of the nurseries. This will also include the
 

fuel and fodder allowance for work animals.
 

c. Provide equipment where none exists (or where none is allocated)
 

for the operation of the nurseries and in the village areas where
 

seedlings are to be planted and where extension activities are to
 

take place.
 

d. Provide funds for the travel allowance, overtime and casual labor,
 

where necessary.
 

e. Provide for spare parts, maintenance and repair of vehicles.
 

f. Provide funds for the Project Manager (El Hag M. Awouda) who will
 

be seconded from the Ministry of Agriculture for full time
 

employment on the project, having full responsibility over
 

operations and maintaining liaison with the Mlinistry of Agri

culture and the provincial authorities on this and related
 

projects.
 

g. Provide for a Project Coordinator who will be responsible for
 

maintaining liaison between the project and IUCW Geneva and who
 

will also be responsible for general administration of the project.
 

The coordinator will also be responsible for developing Phase II
 

of the project connected with water supply and general community
 

development activities.
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h. Provide transport for th3 Project Manager and Project Coordinator
 

as well as housing.
 

i. Provide air transport for transfer of goods, when necessary, as
 

well as to cover the cost of handling goods connected with the
 

project.
 

j. Provide funds for office expenses, postal expenses, stationary,
 

water, electricity, etc.
 

2) The Ministry of National Planning shall:
 

a. Provide waver of customs duties on imported goods. (Provided that
 

if such imported goods, including machinery, shall be subject of
 

customs duties and taxation whenever sold or disposed of commer

cially, unless sold with the consent of the government to organi

zations or individuals enjoying similar duty-free privileges.)
 

Also provide expatriate staff exemption from all income tax.
 

b. Settle all residence permit formalities for expatriate staff.
 

c. Allow priority in transport and acquisition of imported goods
 

and fuel directly connected with the project.
 

d. Provide funds for light nursery tools.
 

e. Provide funds for supply of seed.
 

f. Provide funds for fencing material.
 

g. Provide offices for Headquarters at El Obeid; or provide funds for
 

rent.
 

3) The Ministry of Agriculture shall:
 

a. Provide technical advice
 

b. Coordinate activities between the project and related activities
 

carried out by the Ministry.
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c. Assist in purchase of local materials necessary for the project.
 

d. Provide secondment of the following staff for each nursery:
 

(all 	staff will be working totally for the project and only under
 

the jurisdiction of the Project Manager)
 

- one Forest Ranger
 

- one Forest Overseer
 

- eight workers (for extension work and labor)
 

- two drivers
 

As the project extends, more nurseries will become functioning
 

requiring further staff.
 

4) The Province of North Kordofan shall:
 

a. Provide land and water, when necessary.
 

b. Provide staff, when necessary, for the function of the project
 

(Headquarters El Obeid):
 

- two drivers
 

- one secretary
 

- one messenger
 

- one storekeeper
 

c. Provide ho:sina and office facilities including telephone, etc. for
 

provincial staff.
 

d. Facilitate matters concerning provincial legislation, and the
 

issuence of local orders, when necessary, for the success of the
 

project.
 

e. Give priority to the procurement of fuel and cement and other
 

materials to assure the continuity of the project.
 

f. Help to inform the farmers of the intended project.
 



Part II
 

Furthermore, the parties agree as follows:
 

a. No party to the agreement shall be held liable by any other party
 

for the compensation arising from death, d-isability or other hazard
 

suffered an employee or employees of any other party as a result of
 

their employment on work financed under the program agreed upon by
 

the parties.
 

b. Should any dispute arise as to the interpretation, operation or
 

any other aspect of this agreement, all narties shall make all
 

endevour to reach an amicable solution.
 

c. Any program, such as water supply or community development, as may
 

be subsequently mutually be agreed upon and therefore attached and
 

signed as Annexes, shall be implemented in accordance with this
 

agreement.
 

d. This agreement may be modified by mutual consent between the parties
 

through the exchange of official letters.
 

e. Upon signature, this agreement shall enter into force and remain
 

in force for a period of one year, renewable yearly. Three months
 

prior to the expiration date, the parties (the Ministry of National
 

Planning and the International Union of Child Welfare) shall consult
 

considering the prolongation or renewal of this agreement. This can
 

be done by simple exchange of letters. The Ministry of Agriculture
 

and the Province of North Kordofan will receive copies.
 

f. It is understood that activities will be phased according to availability
 

of funds, and that some time may elapse before full implementation of the
 

program.
 



6 

Date:
 

For the Democratic Republic of Sudan:
 

Ministry of National Planning:
 

Name and Signature:
 

Title:
 

Place:
 

For the International Union of Child Welfare:
 

Name and Signature:
 

Ti tl e: 

Place: 

cc: Mlinister of Agriculture, Food and Natural Resources, Khartoum
 

cc: Commissioner of North Kordofan
 



A n n e x 2 Map of Sudan
 



Region touched by the "Green Belt", covering the
 

semi - arid areas of the Sahel countries, from
 

Senegal to Ethipia
 

Area of pilot program "Resocking of Gum Arabic"
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A n n e x 3 Map of project area 



I J. J... titIt .A 

'lit i-slinxWad Quru-----
i' .It~h it J~gags~~ 

K I KBhtr P. nt'Il VA EKlw~R. A 160C Au 

eC~,ddusnlu~~$n~ra 

tI uNi 

. ~ ~IW (ISr KA It , 

IS iny~.4 

.~ JaorMdu 

ElLt 

at 

K 

Ruiim 

r1S. ii L ~ 
a 

OtiAbda. . 

'13saiva- H.1 erI U" 

D UIWATE. I Haei 

NF~u i '. 
V1 A'.,R 'A 

)HAA da 

. I 

c snin.... L .anm(Juc. 

HA.bir, 

Ai l 
I 

--

t.'S:!r.l~ 

lA L~I.~LL, 

AbuAria 

' 

/I oI h 

Mi A Q AN 14 

aua 
o""a 

........ 

AN I' 

1.-I.hi 0lifli I fil lot 

weir 

a. 'am ... ,kn 

tre o!)anurser!ries K 



A n n e x 4 : Construction plans 



Annex 4
 

Standard Office/Storeroom Building
 

2 such buildings will be required, one in El Obeid nursery, one in
 

Ghabsha nursery.
 

2. m . 3. m 

2.5 mStoreroom Office 


I2.2 m2 

IM. 

Costs per building: 

- 3,500 bricks A 25 sFr/brick sFr 875.-- $ 500.-

- I ton cement A 500 sFr/t 500.--- 286.

- 1 door with lock 

1 window, both corrogated steel 175.--- lO0.-

-occasional labour 550.-- 314.--

Total per building sFr 2,100.-- $1200.-



Annex 4
 

Standard Office/Storeroom Building
 

2 such buildings will be required, one in El Obeid nursery, one in
 

Ghabsha nursery.
 

2.m .3. m
 

2.5 m
Storeroom Office 
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I.5.2m
 

Costs per building:
 

- 3,500 bricks A .25 sFr/brick sFr 875.-- $ 500.--

I ton cement a 500 sFr/t 500.-- 286.

- I door with lock 

I window, both corrogated steel 175.-- lO0.-

- occasional labour 550.-- 314.--


Total per building sFr 2,100.-- $ 1200.-
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A n n e x 5 : Article from SAHAFA (Sudan newspaper)
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A n n e x 7 "RESTOCKING OF THE GUM BELT OF SUDAN",
 

report by Hag. M.Awouda
 



RXSOC~fU 0? THE GUIVM T Of =IAS~ 	 j 

1. 	 Bakron
 

Gum-iAblo in, a. minor- froest prodnt of the genus Acacia. (Acacia
 

seena).. Its, importamne, lies not only in the- faot: that it is used in a..wide
 

=gr-of induatrie', but- also because- it is a peaaant idusztry providing
 

income. to the. farmer at- a. time' when it is 
 most noeded. Because. the- tree- is
 

an. a di zone, species,. it ban even. greater importane, in the protection and
 

improvement of soils, in providing 
fodder and indeed in facilita-ing fhtbar
 

per ods. of agricutzel. cropping..
 

The. Suda.a produces about 70-80% of*the, world dsma& but a.telr the-

Suds. tota. gum. production is. Zalling-a: an alsrming rmtoe. A dacrease. of* 

47% in. 	three, y8a&s, has. been recorded. This. is mainly beoause, of' drought. 

an& the- mazq- hanoimr practices in- the, axea, ova-r-e-ploitation, lacIc of' 

ooordination. azd. negative competition for resou ces. Consequntly,. the. gum 

be.lt -!of Sudan is. threatanad by the- marching desert amd, accordingly,. 

supplies. became' un.table, and. npredictable.. Prices- rose- and industry 

was; the. vict-im: being, unable, to plan. on' a. reliable, r souroe-.. 

Becaume, of*-tha drought that: hs been experienced in the' giu belt. 

of* Sn=da. during- the, last five, years', the prod.uotion. has, dereased. ndemeuou 

frt ' an avesage af 4-5',000 tons, a=mally to only 22p000 tez a& the, value, of 

rtoc* lo %I ,, about $20,000,000/year.. 'M, drought. has, affeted gum produotion 

ia, three- main wayms-. 

- ecause, of' failure to. grow, agricultural crops in the, Uortherrn

parts. of the, G= Bdt, people, tnded 'to leave, the, land to 

the, Gestra. area, for co-tton. collection and therefore. a uzeable, 

portion 	of the, gum be-1t was. not boeng worked. 

i/ GUX BETI-	 It amtenad throughout. the. breadth of' Afric aouth of the 
Sa;haa. between. 12 - 15 0 oovring Senegal, Mauritania.,
Mali, Higeria, 	 Chad, Su!dea azM others. 
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- Because, of poor pastures, greater pressures wezre eertod ox the 

natural flora. ad hosec, oonxide.r&able destruotion to the gum belt 

to provide- foddar and other neda. was. experienced in mazy part. of the 

belto. 

-. Bsoaus, ef Advrse, enviromestal conditions and the sucoeua'ive, 

aoeaao s. of d ought growth wa, retarded, tre@s were weakened 

ad hence, ez teasve. area of Acacia. saxoga, trees were. wind. blowa. 

2. lustification 

The, deite-iormtio-at wi-thin the. gum belt. ef Suda. has, oauxed sevv-e, 

ecolo.gcal, soai&a ad oeme;ao imbala.nwe.. 12. a. mrult of' a. mu-ve oar.ried 

by L.LY Lwouda, it haa, beom% faund that- about 67% of' the families ,urveyed 

in Nortohern. ordofa. Prevince, (tbe, larpst. oentre, of production) do have, gum 

plaatatiox.. Out of*tha, 67% abeut half (33%) h.v, thair gum g ,rdns.either

already daganeated or in. th. procex 9-f beamg, d~goaerarted. The. survey has. 

aloo. revealed that the. far&. incomes, ften, arioulturo are low. below that of* 

subajstaxos and. about 25% ef'th-t incoma cones: from gum Aixbio preduotion.. 

Because. of this, deterioratiez. and lo, income., people tended to leave, the, 

1=4d admingrate, to the. Geairs. area. for cotton. colloction aI also to- the 

capital of*the, ountry' seeking other jobs,.. Ths. migration in! inoreahi6- at: am 

aawmizg- rate,, as. is, evident from- the, following tablez (Table, L) 

- , ,,2.* i ,! i f.t 
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TI 3 L E I 

XigrLation -nt4 to the Goezira Area 

Tea.r No. of, labour agigr-ting %of' Inrease to 
for, coton colletion. bas. -yar 60/61 

1960/61 241,048 100 
1964/65 
 431,699 
 180
 
1968/69 496,2.65 206 
1972/73 542,000 226 

SoU oOz- L.bour, Resasrh. Offloe', 

&PArtm.ntof Labour, Khartoum. 

Xb, of 'tbi labour did. not coe, cray from. Xordafan ad Darfur 
Provine.,,. bu4 =&.Maly' from the producti.v labou with.in the, gum, belt., The. 
trend. in: Ntu.-re, in. expeoted to oontinue. and i.t is, now, apparent. 'th&xt Mina 
families. hav- chosen- to e4aty in. the Gezira. and i= the, capital of the, country
arnd have' left the. land altogt ther; people are' now. taLt about the- dying 

generation of' g=', precadures. 

eoause. of' the. deteriortion. in soi-l., there. is also a- marked reduotion 

in. agrioulthi-u production per unit. area. in. ]orther'. Xrdof, Pr.ovioe., an

evident, from: Table, 2s--

T'A.B L E 2 

P-oductio%, -Uit ,roa.o Agrioultural. Crope;
I& orthanr,.,fan. Provinoe 

Typo' of" Produoion per ,adda
Produotio. 

1.960/61 1.967/68 197P/73
Thnz. Ton2 To=-

Sorghum 0,377 0,120 0,136Millert 0,54.5 0,180 0,088Grounbdtso 0,400 0,248 0,09SOsame, 0,348 0,093 0,09 

Source-2- asrived by' U.N. Awouda. from Zordofan reports. 

http:PArtm.nt
http:496,2.65


The Sudan. is that gum Arabic is a na.tioal. wealth and needs to be aware 

a sustained yield of gum, but also fc 
conserved and developed, not only to provide 

benefits of proteotion and produotion.the"other important sooio-eoeonmic 

of Suda. a. natural buffer zone
The Shdan in also aware that the gum belt is. 

savanna.in North and the. agrioultural. tall gras
between the desert proper the 

in the zone will induce. desert
in the- South. There-fore deatruation or misuse 


encroachment and consequently- threaten agricultura-l production..
 

The. region, also, supports n enormous population of afniual wealth tetalling 

and. goats..up to about 20 million. head of' canals, cattle., sheep 

All. this. explains the high priority given by the Sudan Gbvernment. for- the

improvement of gum production..restocking. of the, gum. belt and the 

3. ObJec.tivea of the' Projeot 

31.:. 	 Lon ,-term. ObJec.tives.
 

the. gum. belt-. HkaLt desert. encroachment- by restocking 


-. rncreas.e gum, produotion. to keep- pace, with the world. demand.
 

-. En-avce. oustaind, yield. and seeuriLty" of' supplies.
 

- CbnitJibute, to the: balance, of' paTment.
 

3,Z: Short-term Objectives. 

pockets. (more than. 144,00 hoot.) of deteriorated.- Restock vast 

landa; within the, gum. belt

fro' trees thus releasing- pressure- Improve pa,.tu~re d. provide. foddrD


fror.: areas. ox, their way to deterioration
 

- Protect. sandy soil from bei' blown. off
 

areas to towns.
- R uoe- seaasonal migrtion from, rur&l 


-. Provi:de' employment and improve' standard. of living in. -ural. area..
 

4., WOR. PLAN AD TIME TABLE 0? -CTIVTIES 

41 Work. Plan 

The. project aimma to establish. 360,000 fedans. (144,000 hoct.,) in. ei,. 

Suda,. The
ye7rS with. (Acacia. sane-al.) trees to restock the- gum belt! of 

importat. point about restocking of*the, Gum: Belt is that; it. brings. in the, 

it. a. peoaant industry and. the! policydireot involvement of' the.. people' because is 
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is to remain so. It is also part of the traditional landitse rotation and the 

local people are rea, willing and able to restock the belt 1 restocking 

their- own private holdings. The. atrategr developed for the implementation 

of*this. project is a. oapi tlization on the traditional system. By 

provision of' seeds,, seedlings and effective. network of xtension service. the. 

locals' will eeoute. the proposed progru=. in their private holdings. The

govenment. plantations wifl be, reduced to minimum -. only for demonstration 

,=.Posese 

4.2' - Dmrstlon of the, Project 

7 year& (1978 - 1984) 

4-3 - Place, and PhaziR- of the Project 

The- projeot covers. three- provin es.; Northern Xordofan, Northern. 

arf. and White. Nile provi os.. It is. hoped to establish six oentres, 

oovering the, thre provinces., for the, provision. of' eedop seedlingws and 

extension. sorice.. Total. au=.ALl planting is plamned at-the rAte. of 60,000 

faddwaw (24,000 hect, ), and. distributed as! shown in. Tabl, 3:-

T'A.B.L E 3 

Distribution of Area. to be Planted by Provinces 

Province. Annua,. Planting T'0 T'A L 	 Io.. of oentres 
proposed.

fedd.. Hioat.. fid. Hect.. 

Y. Xordofa= 30,000 12,000 180,000 72,000 3 

X. Darfur" 20,000 8,000 120,000 48,000 2
 

White, ile 10,000 4;000 60,0o0 24,000 1 

0.. TOTAL 60,000 24,000 360,000 144,000 6 
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4.4 	 - The criteria to be used for szle tion of sites for 

restooking- of the g= belt is give. in Table, 4: 

T.B L E 4 

Check Liat of Seleotion of Sites. ~~if ~~[~ 

Points to consider-	 1. 2 3 

1.- Avilability of gum trees. Good Mdi=. Poor
2 - Grvth conitions. Good Medium Poor

3 - DiStrib tio, in.tha, are. Good. .adim. Poor
 

4 - Stooking pe Unit/area6 Gbod. xdium Poo-r
 

5 -"Codi.t.ion of pas-ure Gobod. Xedium: Poor

6 - Agioutuire:L produation. Increas'ing- Coaaxtawt decreasing-


T -'Mig ion.of*labour- lea'ligu'ble, Moderate. Considerable,
 

8 - ra. Sea. PCO464-±ea M@.did. o Tea. tea:
 

Dooison 	 leave, as, enrioh restock. 
it is. 

There will.oertain3r be.ms=- border-line situations, as opposed to 

cle&r cut. cases. given- in table, No.. 4,. but" each. has. to be treated on. its own. 

mori., The. oheck list will. also ser7e, as a. guidiL !. idsntifi"ng- priorities. 

4.-5 - Time, TAbIo.of*Activities 

rnit-a. the, projeot:-ill have' &.durxtion. of'T years, from L978 

to 1984.. The, first year will be- &propar-to- phase. azd. the. following- six 

years, will. be aotul.exoution. of' tha- wor. plan. The tine- table, of'project: 

aotivi.ties. is.an. fbllowaz-. 

6 Moftu' - June 1978 to Dooember 1-978:
 

a) Pr'oviaion. of maohnserr, equipmext. and trnpor- failities
 

b-) Execution of'the, building programme
Ooto-ber' - June 
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c) ntab2., -hment of nursezis
 
October - Xune
 

d) Selection of mites for planting
 

e.) Raruitment part. of the pe-so,-,l
 

f) Extensionsrciali t for drafting extension plan (4 m)

(Ezp er -Z e September to Deoember
 

g) Sbcio-eoonomist 4=*) (Zpatriat.)
 
+ Zoologist 4 =) (Local)
 
- i Ev'ust-ion of Socio-economio and ecological 
side-before the 

project starts 

- iA Evolulion. =A i:tcduotion of a. me.of d.CIt collection. 
on both. aapeots 

h) Opening of' re ords 

i.) Collect.ion. of' seeds.
 
(Octobe-
 to April) Noon 

rear (P-)-- 19797\fljit jy 
a.) Stocking of nuiraries 

b) Collaction, of- Beeds 

a) Rooruitment of -rest of pergonnal 

d.) Exoution of e.xension progzraze. 

6,) Selection of' sites, 

f) Eecution or l planting progra~e, 

g) Completion of' supply of machinery 

h) Recording- and. mapping
 

1.) D oollection- s=d r iponr.tg
ca 

J) Xa:ntemance of*mach.tner-, et.. 

rear-(3) 1980to roar-(6) 3983 

Am above', i year- (2).. 

re.ar (T) 1984 

a.) A&above in. yeawr (2) 

b) Socio-economiAt +- Ecologiat" for final evaluation and aueumaat 
am writing of the', fi ,. report (6 m.) 

http:iponr.tg
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5. INIPUTS AND COSTS - BtGET 

The required inputs are mainly in the form of raohinery, transport 

facilities, 	 equipmentt personnel and materials. A breakdown of these 

together with an. indication of sourcesrequirements an& their es4;m ted aost, 


of f inanoe (whether loca-l or foreign) is an follows:-.
 

xint US flOLLRS 

a.) Short-term- Consultarnts 
Local Forein Total 

- . =e.aio. Speoial±-a (4 m) 
(a.-t $54,000 p.r ann..) 18,000 18,000 

- Sbcio Economist (10 =) 
(a..t $54,000 p, a=m.,) 45,000 A.9o00 

- Ecologist (forester) Local 
salary Total 

6,000 
6,000 

-
63,000 

6000 
69,.000 

b.) Perzsonel. (all- local) (per, ann over The 6 operational years) 

- 1.I siotor- of Projeot 7,000 7,1000 

- Ast., Director" of Project 5,000 51.000 

- 3 Cnserv&tors of' forests 
13,500 	 13,500.(4,.500 x 3) 

- 3 Fbrest officers 
(3,500 x 3) 1o,.500 0,.500 

- 10 Pbreatr ngers 
(2,0O = 10) 28',000 28,000 

- 15 Forest: overseers 
22,'10(19,500 z L5) 	 22,500 

- 2 Cleri c'lass 1 
4,.000.(2,00o x Z) 41,000 

-. erks 

(1,400 - 4.) 5,.600 5960o 

-4+Aocountants 
8,000(2,000 = 4) 8,000 

-20 kDirver roup 11Z, 
20,00020 	 201,000(1,.00 = 

- 20 Drivers group 1I 
(1,200 = 20) 24t,000 24,000 

-" 5 Dri.vers group V 
7,500(1,500 5) 	 7,.500 

-15 Labourers group III 
(o;000 x 1.5) 1.5,000 15,oo0 



Inuu 


- 30 Labourers group II
 
(800 x 30) 


-. 	 60 Labourers group I 
(600 x 60) 

-	2 Meesangers
 
(600 = 2) 

TOtaL 

a-) 	 Machinery- J Equ±ment (Ca,...ta1.) 

-9 	Tractors
 
(at 14,000 : 9) 


- 0 Water trzilers
 
(at 3,000 x 10) 


-15 Tra-ilers
 
(3,O00 = 5) 


- 10 Water- Pumpa
 
(3.t000 =10) 


- Camping. Equipmeit 


- Triotu. loca:. tools; 


Tota L 

d) Travel and perdioc/ann.. 

a ) 	 frnnsoort: Facil.ties. (Cai-iaL) 

- 9 Lc- Trucks
 
(11o,-oo0 . 9) 


-	 9 Water-Tanker Trucks 
(15,OOO x 9) 

- 10 Landrov rs. P.U.
 
(15,o0o = 10) 


-I 	 randrovar. Statio m.gom 
(30,000 = 1) 


- L Ca= Sa&loon 


- I 16bbile. Cinema. 


Tbta 

f) 	 Buildings (capital) 

- moumes., Offices and Stores. 

- Emtabliament and. augmentation 
of mzverios (5,000 x 6) 

Total. 

Local 

24,000 


36,000 

,500 

232,100 

-

30,000 

45,.000 

-

-. 

20,.000 

95,000 

10,.000 

-

-

-

-

-

-. 

-

280,.000 

30,000 


210,000 


Foreign Total 

24,000 

36,000 

1,500 

232,100 

126,000 126,000 

- 30,000 

- 45,000 

30,-000 30,000 

251.000 2.5,.000 

- 20,000 

181,000 276,000 

87,435 97,435 

135,000 135,.ooo 

135,.000 135,000 

150,.000 150,000 

30,000 30,000
 

12,000 12,000 

30,000 30,000 

4-92,000 492,000 

- 280,000 

- 30,000 
- 310,000 

moo !1 Mu M
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Tnu% 

r) Ptablishment and Pumping cost 

Local Forei&n Total 

kaverage per ann.for 5 operationa 
- Seedcs (amnmally) 70,000 7o,000 
- Burserr Material (fo~cing,polthene,tubes eta.) 

- Oils amd Petrol 

- ainenance of oars (31 oaxe) 
--Spare parts for tha machinery 

40,000 

6oooo 

30,000 

-

-

_. 

15,000 

40,000 

60,000 

15,000 

- Office Furniture 

- Stationarr 

15,000 

6000 
-

-

15,000 

6,000 

- WateT- and. Elect.. 

-Poet § Tw1egi. 

- Contingency-

- Others; 

3,000 

6,000 

30,000 

10,.000 

-

-

-" 

10,000 

3,000 

6000 

10,000 

20,000 

Tbtal 

First-operat.ional year-

g) Training-§ Research and. d-ta
collection. 

h) Pub;ication ofMaterial. 
i.) SUr7eyS and Mapping 

270,000 

170,.000 

65',000 
42,000 

28,000 

ZCO05,000 

105,000 
35,000 

19,000 

170,000 

170,000 
77,000 

47,.000 



udLmt; ShGnini 

TABLE 

For3ign Component 

us s 
- 30% of Toal 

a) 

b) 

a) 

d) 

o) 

I T R X 

Short-term Con.ultants 
Travel and po diem 
- Ohinsry g& Fquis aent 

Tr*a aport faoilities 

iui...ngq. 

197 

_ 

-

181,000 

300 C000 

1979 

45,000 
871435 

-.... 

192,000 

-

1980 

-

871435 

..... 

1981 

-

871435 

1982 

-

87,435 

1983 

-

87,435 

1984 

18,000 
87,435 

TOAL 

63,000 
524,610 

181,000492 000 

g) 

h) 

i) 

Thmnin Coo. 

Training ami . a oh 
Publioation 

Suxvey =A VJpping 

15,000 
51000 

21000 

10,000 

-5000 

51000 

2,000 

20000 

1-51000 

51000 

21000 

3QOOOO 

.5?00O 

51000 

21000 

30,000 

15,000 

5000 

2,000 

30,000 

15,000 
5,00 

41000 

30,000 

15000 

5,000 

5,000 

150,000 

105,000 
35,000 

19,000 

TOTAL 5031000 3111420 129,420 1391420 13.,420 141,420 160,400 1569,610 



Table No. 6 
Budget :- Showing local component :- 70% of total 

IN U.S. S 

ITEM 1978 1979 1980 1981 1982 1983 1984 T o t a I 

a) Perzaanuel 

bi favfnevapd 

Equipncnto 

d) Transport 
facilities 

600 

-00 

95000 

-

238000 

-

232000 

10000 

_ 

232000 

10000 

_ 

232000 

10000 
232000 

10000 

o 

232000 

10000 

0 

1398600 

95000 

e) Buildings §
Establ ishmenw
of Nurseries 200000 

f) Establishment 
§ runningcosts 

g) Training, 
Research § 
collection 15000 

h) Publication 6000 

i) Surveys § Map 3000 

110000 

170000 

15000 

6000 

3000 

270000 

15000 

60o0 

3000 

270000 

5000 

6o00 

3000 

270000 

5000 

6000 

3000 

270000 

5000 

6000 

5000 

270000 

5000 

6000 

80OO 

310000 

1520000 

65000 

42000 

28000 

Total 319600 5521000 536,000 526,000 526-000 528,000 531,000 3518.6 

;' " - T-[ J b )I| - ']) L.5 _. : 
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6. 	 Institutional Arraements and ProJect Management 

The- proposed, projeot will be excuted by the Forest Administration 

of the. Ministrr of Agriculture., under the direct supev,--ision of' tha 

Xanagement and Services Division. for Gum Arabic, the maln task of' which. 

is to formulate', execute and follow, up the. development plans for, gum. 

Arabia an part of the Genaral. Land. Use policy. 

The, Forest Administration is well equipped with teohnical personnel 

ad the. Sudlanp being the. la geat producer, of the cosmodit7, haj a 'orld 

wida ezpeia-enoe in. gum. Arabic establishment. and. production.. 

This. propoed. project is: believed, to be. the. baselina, for the, 

national. green. belt.. It is also complemen.- to SOLAR projeot because 

the, Acaci& senegl, tree, is a fodder- in. itse'lf and is known to improve. 

pas.tures. in. the. under- story-. There' will also be. a. close. coordination with 

SOLAR at the, local leve.]f siceo.beth. tzamsnationl. p',iJetai have, ea, J..i=t. 

Technical Committee,.. Among- the, members of the Committee' azre the two Sudan. 

re-presentatives. of the. P;.,,T,.C.. henos, ensuring coordination at. the regional. 

level.. 

7.. 	 Cost/Benefit Analysis (Social) 

T.J 	 - r. Terms. of' Desert: 1Loroachment: Control:

-. The- project will. he'lp. to restock vast. pockets. of detar.iorated. 

L a -=& 31 within' tb. g=L belt caused. br either drought 

or misuse'; 

-	 t will. rnoner' the gum belt ma an effective buffer- zone' 

between the desert 1 . n. d. s, in. the North and the. 

fertile. agicultural lands in the- South; 
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- 12 vimpov Pf t4 and Provide fodder from"1eaa ....
 r" trees presse. 
f~om 
 L7resothiW tva.to do-terio.raoon.; 

a. pot he-o oi, 
o" 
iev r and in its,. ntu.a habit 
t iects. he soil, frm be.i gnblwb offt a nde . 

rid reduce. B a ol migratin b7 m eopl, at 

to th' la- r 

a. tWcil. impro ve 
lost &'d-20 land.Poutiv, a aad.a 

T& IS: TbMof QcioEoto. 

T-h20 jjpf t ee j d fote, . ..- Pro,. of tatu~e .bea. bologi0 auns. 
Point: of view, - I cam regex.,t. 

-


or- a. -ifioiall 
by. Seecs or. seed.lings 

or- even byr oOppiGB,
it. 0a= be. established 

at a. 
- rt w41.. o,y7 oostj.'-ta Dil, condiUOIoM and faoiiit, ftxrth.. 

-
Pe'TIodB of-ricuz,te tree' is,also cropping,

a. tal "oi" -iProver. 
n trog - bece.a.e,to the! 8 il a it frsd also d o a0 mPboph 

Us,ofz' IN~l;~ j ths ontibutin to thel 
Cbneq 

7 i'
~-~ 9f6e. to conoluda 

that it helps to 

o ' oil.. -produati ither, througzcropsfoeIiL or- tro. Protectionh improving 
Liez ..; and addjza. Other- tree., to It..

it' alo oontr.bute, 
to the provision 

of fore st Produc t ,is , mUel ar e, 3. , ood , o ha, l
 
and. buillzg poles,
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fter al'. this, comes gum, Arabio. production to provide extra. 

sustained income to tha farmer and the, state.. 

'Mal proteotive. role of the haha~gb tree is the. most important 
role, of all.. ma. gum: areas, of the, Sudan., are mostly sandy unstable
 
and high vlnrable. to erosion. 
 If' there. is no gum tree in such area. 
the good a ioitural. top soil will be- blown. off and consequently- a =aked. 
eotion, in. agricultmtal protuotion will result.. Therefoze, it is
 

possible. to conclude. tbMt 
 in such arwes. and in the long rn, if there
 
is. no. g=um: tre 
 thare, would, bet no- agrioulture.. Consequently, the
 
opprtuzLty oost of' foregoing- the, gum 
 .rees in. their' natural. habitat. is
 
verr high,. and to aw, em ent 
 the state, an=t aferd.. 

The"Zore.,. from: a. socid.and., economic point- of viev, gum Arabic:
 
does, not only earn. 
about. 45 million, in hard. currency- but to this a.
 
similar, figure' should be, added. to 
czter for the agricultual production,
 
amd also- about. 315 million. estimated., for' forestry, products. 
 This- is
 
apart from 
the. other. unquantifiable, benefits: such as. the amelioration of'
 
olimater amenity) improvement, of' paxtares, 
 ato.. 

7.3 - Tr TeT=s of*World Trade
 

Tha, empeted produ teion: of g =, Arabic- will 
ensure. seeuri1y of' 
supplies susta-Ined yle-ld and 
Income and stabilization of prices.. 
These
 

factors will 
give the gum Arabic Industry In the western world the 

latitude to p-lan ahead on a reliable stable resoL 'Ce. 

Production amd, incomes- atnicipeted from the. proJeot are given in 

Tables, 7 - 9., 
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Table 7 
resA. planted, production and aoe arabio. from gum 

EAR AMZL. PLLTED TER OF PRODUCTION INCOXE 

IN 7MDASS PRODUCTIOJ IN TONS (Z. MILLION) 

-19T8 .-

1-979 60,000 1984 2,000 2.5 

1980 60,.000 1985 4,000 5 

1981 60,000 L986 6,000 7.5 

1982 60,000 1987 8,000 

1983 60,000 1988 10,00o 12.5 

1984 60,.0CC 1989 12,000 15 

7e-po t prio.., -. 3'1200 

The, roaeockad are&will oee.im , oa-pr*d.tion up to year. 2000 -. realisig
 
a a inom, of $1, milliox/amn.. oa, toda's prices,..
 

1 rT T&ele; 8
 

Cost/Bnfit- a1si. (Financia1 azaxysin) 

FiMmAoild Coat- FloW. (U SOo) 

TO,%. To.tal Cost 	 Total bonafit Inorauawtol Benefit1. 	 88--1 

a 957 -. -(957) 

3 655 -. -(655) 
4. 	 655 -. -(655) 

655 6-(55)5 
6 6.55 +( 655) 

7 1685 2500 +( 815) 
5000 	 +2,314.8 	 2686 

9. 3686. 7500 +3,t14 
10 4686 10000 5,314 

11 56a6 32500 6,814. 

12 6686 15000 8,314. 

13 - 20 53488 120000 66,512 

the. Proj sot showe posfxt ,Wth. the- exception of the, first. six. yearS 
inozcromenti benfit., Whn- the, cash flow, is, copmuted fbr' finanoizl a~nalyis,, 
ths, result in. an intenaal. rsate of*rsr=tof' 45. 

I. ooolusidon the project is socially, eoonomioal27 am eo oelogoa&lly
f~aadible.. 
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Table No. 9 

Gum Arabic Production and Income
 

from restoaked lands (1978-1984) 

YEAR 	 AREA PLANTED YEAR OF 

3I RECTARES PRODUCTION 


1978 - _ 


1979 24,000 1984 


1980 24,000 1985 


1981 24,o0o 1986 


1982 24,000 1987 


1983 24,000 1.988 


1984 24,000 1989 


PRODUCTION INCOLE 
IN TONS (SMILLION) 

2,000 2.5
 

4,000 5.0
 

6,ooo 7..5 

8,000 10.0
 

10,000 12.5
 

12,000 15.0
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INITIAL ENVIRONMENTAL EXAMINATION
 

I Project Desrcription
 

The project is basically a socio-economic program in a Sahel region taking
 

into consideration the ecology of the area and the tradition of the people.
 

Because of desertification, activities will revolve around reforestation of
 

the Acacia Senegal tree (gum arabic) which has, for at least two centuries,
 

been the economic base of the rural communities of the area.
 

Restocking of the Sudan Gum Belt will tend to offset adverse economic, social
 

and ecological imbalances. It has been determined that almost 70% of the
 

families in Northern Kordofan (the largest center of gum arabic production)
 

do have gum plantations and traditionally are familiar and partially dependent
 

upon this crop. Approximately one-half (35%) of these families have gum
 

arabic areas already degenerated or in the process of degeneration. Because o1
 

this situation resulting in desertification and generally low and irregular
 

income, the population tends to leave the land, migrating to large
 

agricultural schemes and to cities seeking other jobs.
 

In the project area itself, seedlings will be grown in four renovated nurserie!
 

forming a rough triangle between Bara, El Obeid and Um Ruaba covering an
 

approximate area (including disperion) of 5,000 square kilometers supporting
 

a population of about 500,000 (including nomads). The project headquarters an(
 

staff will be lccated in the Um Ruaba area, with Government staff (seconded to
 

the project) in Bara, Um Ruaba and El Obeid. Very little construction is
 

necessary as most buildings already exist in the nursery areas. Construction
 

will be-mainly limited to lodgings of traditional design us-ing local materials
 

as well as the seed beds within the nursery areas. All nurseries a-lready
 

have independent water supplies.
 

II.Area and Climate
 

The topography is generally flat and is described as poor savanna with many
 

a-reas in a state of desert or in the process of desertification. Daily
 

temperatures vary between 180 - 40'C with sparse rainfall averaging 200 to 5OOm
 

per year, mainly between mid June to Septemeber.
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III Water
 

Lack of water is a serious problem in this Sahel area. Sources are generally
 

from shallow wells, bore holes (lesser extent) and hafirs. Many villages
 

must rely completely on water merchants during the dry season for their
 

basic daily supply.
 

IV 	Population
 

The people of the project area are mainly of the Jawama tribe whose livlihood
 

depends upon subsistence.faming (mainly gum arabic, groundnuts, millet and
 

sesame). The average family may have eight memberswith each family holding
 

approximately 15 feddans (abut 15 acres).
 

V Wildlife
 

Other than birds, desert fox, small wild cats and rodents, practically all
 

wildlife.has been destroyed by the local population either-through hunting,
 

grass fires or general misuse of the- land.
 

VI 	 Discussion of Impacts
 

A. Land Use
 

1. Changing the character of the land through:
 

a.)	Increasing of human population - The reclamation of degraded land
 

does not necessarily mean that the local population will increase
 

as availability of water supply would provide a limiting factor.
 

b)	Changing soil character - The soils are being abused at an
 

accelerating rate. One of the major objectives of the projectis t,
 

reverse this process through re-establishing and reinforcing
 

traditional methods used by the farmers which include intercroppir
 

ard-the ma:intenance of Acacia Senegal on their holdings.
 

c) 	Extracting natural resources - No knovwn natural resources are in t 

project area. Roads are sand track not requiring fill material. 

d) 	Land clearing - Contrary to land clgarance, one of the objectives
 

of the project is to re-establish vegetation. No mechanization
 

is envisaged.
 

e) 	Construction - There will be a minimum of construction as the
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use
 
project will existing structures. Construction will be limited to
 

building traditional huts (mud thatch) and seed beds in the
 

existing nurseries.
 

2. Altered natural defences: One of the major objectives of the project
 

is to re-establish an ecological equilibrium in the disturbed areas.
 

3. 	Foreclosing important and perhaps better uses of land: To the
 

:ontrary, land areas now subject to degradation will be opened up
 

:othe rotational cultivation cycle.
 

4. 	Jeopardizing man or his works because either is put into a zone
 

of potential disaster: The project has no foreseeable effect in thi'!
 

respect.
 

5. 	Other factors:
 

a) Livestock - This project should have no impact on the amount or
 

quality of livestock in the area.
 

b)	Mechanization - No machinery will be introduced into the project
 

area other than mechanized transport. As the project progresses,
 

vehicles will be phased out and replaced with traditionally used
 

work animals.
 

c) 	Agricu.ltural practices - No new vegetation or animals are
 

introduced, and emphasis will only be placed on reviving and
 

reinforcing a crop rotation system which has been used for at
 

least two centuries.
 

d)	Roads - No road construction is necessary in connection with the
 

project.
 

e.)	Water quality - The project will have little or no negative
 

impact on the quantity or quality of the water supply in the. area
 

f)	Atmosphere/noise polution - No additives will be added to the
 

atmosphere and no additional noise will be introduced in the
 

project area.
 

g)	Natural resources - The only use of natural resources would be
 

water at the nursery sites. Since these water sources are
 

independent from the water used by the local population and since
 

the 	amount would be minimal, no impact is foreseen on the total
 

amount of water available in the project area.
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h) Cultural - Since the project is specifically designed to
 

revive and reinforce traditional methods already used for the
 

last two centuries, no impact is foreseen on the cultural
 

aspect of the region.
 

i) Socioeconomic 

1. Changes in paterns of economic growth and employment - It is
 

hoped that the project will create an area of increasing
 

productivity and income in the selected villages. All farmers
 

in target villages will have the opportunity to participate.
 

Only a certain section of the overall project.area has been
 

selected, however, due to the limitations of cost and the need
 

to carefully monitor and control interventions of a pilot nature.
 

Economic growth and employment in the area will be accelerated,
 

but not to a disruptive degree.
 

2. Movement, resettlement or change in population - The
 

proposed project will affect some 2,000 farm families in the
 

designated village areas. There may be some in-migration to
 

benefiting villages, and a small number of nomads may decide to
 

settle, however, overall impact on area population will be minor.
 

3. Changes in cultural patrns 

a. Status of women - The reforestation activities are not
 

expect to have an impact on the status of women other than
 

through the natural side-effects of increased family
 

earnings.
 

b. Authority sources - No disruption of traditiona.l authorit)
 

patlerns are expected from the reforestation activities,
 

however, it is possible that in conjunction with the planned
 

cooperatives, the traditional enforced role of the-merchant
 

might be diminished. By encouraging the traditional
 

authority figures to participate in the project, impacts may
 

be.mitigated and benefits should acrue to the parties as a
 

result of the utilization of experienced leaders, commercial
 

and polital figures.
 

4...Education -.The project will stress extension training in
 

farm practices as well as the participation by the farmers.
 

Training will be based on the assumption that the village
 

participants are illiterate. Efforts will be made to
 



encourage attendance at the primary schools (and secondary
 

schools) and to stress the learning of practices which
 

will aid the child to cope with day to day living within
 

his context.
 

5. 	Health
 

a. Altering or destroying a natural environment - No natural
 

environment will be destroyed by this project.
 

b. Eliminating an ecosystem element - No ecosystem element
 

will be destroyed by the project.
 

c. New pathways for disease vectors - There is no risk to
 

introduce animal, plant or human disease vectors by the
 

project.
 

d. Human - The human condition is not affected by the project
 

in an adverse way, to the contrary.
 

j) General
 

a.. International impacts - The project has no international
 

impact.
 

b. Controversial impacts - That certain village clusters wil
 

initially receive special attention and other will not
 

may brin about a certain amount of controversy. This
 

potential problem will have to be handled through careful
 

planned extension work and information campaigns.
 

c. 	Larger program impacts - The project is designed to
 

develop a model system approach for replication in other
 

Sahel areas.
 

d. 	Aesthetics - The general appearance of the region will
 

not be altered other than some areas which were previousl)
 

desert may become useful farm land according to traditione
 

patterns.
 

RECOMMENDATION FOR ENVIRONMENTAL ACTION
 

On the basis of the information supplied, it is-ceiy indicated that the
 

project will not have a significant effect on the environment. It is hereby
 

recommended that a"negative determination" be made.
 



I 

WcACT =2CAZION AIM F.VALLAXICH FOWlI 

Tmp act 
Identifjizacica 
and. 

impw. Acias and. Sub-areas 	 7-Valuacica 

A. LAMD USE 

1. Changing the cbharaccar of the land through: 

a. 1ac~zauizg che huma population_____ L 

b. atracting, nacura2 rasources N______ 

C.. Land cleaing____________ N 

D. Changing soil. c~aractar________ L 

2.. Altaring. aLcural doeaemsts.___________ L 

3. Foreclosing. itmpotzanc uses N 

4.. Jeopacdizirj man or his. works_________N 

S. Othecr farcrs 

&.. Livestock 

b. Mechaniraztion 	 L 

C. AricuLturm 	 II 

d.. Rcads 	 L 

B. VAM QUALfl:T* 

L.. Ph-ysicxL. scza. of: vacar _____________ 	 L 

Z.. Che~..ca.. and. biological scaces _________N 

3. EcoLagicalI balance 	 L 

4,. Ocher fac.:or 

1 sai chem foloirg: symbols: 	 .1 -N~o envio~ancaiL izaacc
 
L - aenviror~encal icpacc
 

.11Augusic L976 H htio~na impact 
U Uanw etnvironentl i.=pacz. 

http:Che~..ca


=ACT' =MrrITCATON A2ND EVALUATION FOP-%I 

C. A=WSP MRIC 

1. Air addizivu___________N__ 

2. Air polluiCU______III_______ 

N3.. Noise Pollution._____________ 

4.Other !zc.:ors 

D;. laZUAL~RZSOU.CS 

1.Dlvers-iom, asLma:d use of, wacrer______ -

2.. rz::eversiLei, i ce~ co~cmenc N 

I. Other faccors 

WdiiLe N 

V.. CuLUTR&L. 

L.. Alcwriag: pthysi~ca. symboLs__________ N 

Z. ailucom at cul.:ual cad:iions_____ 

3.. Other tar.:ors 

F'. SOCIOECONOMIC 

1. Changes Lm ecoaami amp 1oymmnc pa.:ar~s_ 

4. Chages. in. popu1Lcion___________ 

3.. C:angws i. cuL.:una-&. paxccarms_______ N 

a.. stacus of voman____________ 

b:. Amchoricy source.s__________ L -

4.. Other !-=cors 

Zducz -onL 
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1. Cumngi g a. nacural environmant N 

2. z1imnacing an ecoustyam ee=SUc N 

3. Hav oacbvavs !or disease vec:ors N 

4,. Huan N 

H. Gfl1U LL. 

L. rucrucional imp ac:s_,_N 

Z. Cozu=vrsia impa.c:s- _ _ 

3. Larger. program impac:s 

4.. Obar farcors 

, OM POSSIrLZ W-AC-S (noc Uiszad above) 

L. Asahesics 
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