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ATTACHMENT 1
 

Grant No.650-0064-G-00
 

Sudan Eastern Refugee Reforestation Project
 

SCHEDULE
 

A., 	 Purpose of Grant
 

The purpose of this grant is to provide support for tne
 

Reforestation Project to be implemented by CARE. The project is 

fully described in Attachment 2. 

B. Period of Grant 

Tb, effective date of this. grant is April 4, 1983. 'The 

estimated comp3etion date of this grant is April.3, 1988. 

C. •Amount of Grant and Payment 

1. A.I.D. hereby obligates the amnunt of $4,550,000 for
 

purposes of this grant.
 

*2. Payment shall be made to the Grantee in accordance with
 

procedures set forth in Attachment 3, Standard Provision No. 7A,
 

entitled "Payment - Federal Reserve Letter of Credit (FRLC)
 

advance".
 

D. 	 Financial Plan
 

The Financial Plan is set forth in the Attachment 2, Project
 

Description (tee pages 19 thru 24A).
 

E. 	 Reporting and Evaluation
 

1. CARE shall submit trimesterely financial reports to USAID
 

Sudan. 	In submitting financial reports CARE shall comply with the
 

Handbook 13 entitled "Grants". Refer to
requirements of A.I.D. 


Reporting Requirements'sub-chapter IN entitled 	"Financial 
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.2. CARE shall also.submit trimesterly progress reports 

to USAID Sudan. These reports should contain; 

(a) the progress under the Project during the Period; 

b) problems encountered (also-noting problems which 

are of a longer-term nature);
 

,c) CARE's proposed solution(s) to the problem(s); 

:d) identify where A.I.D. assistance is necessary fQv 

problem solution;
 

Ce) comment on the entire Project in general and raise 

actual or- otential factorsU issues, etc. which couJ 

.impinge on the future implementation and'direction 

of this project; and,
 

(f)provide any other informatin which USAID Sudan
 

may reasonably request.
 

:,F. Special Provisions
 

The following Standard Provisions are inapplicable and
 

hereby deleted:
 

5A; 7A; 7C; 10A; 13B; and 13C
 

G. 	 Overhead Rate
 

At the tim3 this Grant is made, CARE's approved indirect,
 

cost 	rate is 7.42 per cent of total cost. It is agreed that
 

this will be used for billing purposes (under the FRLC) until 

such time as the rate is changed by agreement between CARE's 

Now'York Headquarters and AID Washington.
 

H. 	 Title to Property
 

Title to all property acquired hereunder shall-vest 
fn
 

completed or terminated.
as the project isCARE 	 until. such time 



- 3-

Upon completion or termination of the Project title 
to all
 

property acquired hereunder shall be transferred to 
the
 

Government of Sudan.
 

I. Authorized Geographic Codes
 

Notwithatanding the fact that procurement of.goods 
and
 

services will exceed $250,000 the following geographic 
sourc1
 

and order of preference shall apply:.
 

All goods (e.g., equipment, materials, and supplies) an(
 

services, the costs of which are to be reimbursed 
under this
 

grant, and which will be financed with United 
States dOllars
 

shall be purchased in and shipped from only "Special 
Free World"
 

(i.e., AID Geographic Code 935) in accordance 
with
 

countries 


the following order of preference:
 

the United States (AID Geographic Code 000);
(1) 

(2) "Selected free World". countries (AID Geographic 
Code ,941) 

(3) the cooperating country;
 

"Special Free World" countries (AID Geographic 
Code 935)}


(4) 

Order of Preference
Application of 


When the Grantee procures goods and services from other than 

U.S. sources, under the order of preference 
in paragraph. (c)
 

above, it shall document its files to justify 
each such instance.
 

The documentation shall set fort" the circumstances 
surrounding
 

the procurement and shall be based on one 
or more of the followir
 

reasons, which will be set forth in the Grantee's 
documentation:
 

(1) the procurement was of an emergency nature, 
which would
 

not allow for the delay attendant to soliciting 
U.S. sources,
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(2)the price differential for procurement from U.S. sources
 

exceeded by 50% or more the delivered price from the non-U.S.
 

source.
 

(3)impelling local political considekations precluded
 

consideration of U.S. sources,
 

(4) the. goods or services were not available from U.S. 

sources, or
 

(5)procurement of locally available goods or services, as 

opposed to procurement of U.S. goods and services, would 
best 

underpromote the objectives of the Foreign Assistance program 

the grant.
 

The Grantee's Procurement System
 

Ths Grantee may use its own procurement policies and
 

procedures provided they conform to the geographic source 
and I 

of this provision and the 
standards

requirementsorder of preference 

set forth in paragraph IU of AID Handbook 13, "Grants."
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Operation . Prograp Grant Proposal 

Country: Suan 

Executinj Agency: W RlE 
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Grant No. 650-0064-G-o-3
 

WFlICAL PROJEUT 



PROPOSAL FOR A 

REFUGEE REFOIrSTATION PROJECT 

IN4 -KASSALA PROVINCE 

1. INTRODUCTION
 

Successive influxes of refugees from four of the Sudan's neighboring
 
countries have resulted in the presence of nearly one-half million refugees 
on Sudanese territory at present time. By far the greatest number of
 
these refugees came from Ethiopia, the majority of whom has been set-L2d 
by the Government of the Sudan (GOS) in Kassala Province in Eastern Sudan.
 

The aim of the GOS is to establish a series of self-sufficient refugee
 
bettlerents of 5-6,Oz3 inhabitants each. Thus far, twenty -one such sett
lements have been set up in Kassala Province, with each family allotted
 
5-10 feddans (1 Feddan = .42 hectares) of agricultural land. Assistance 
in establishing these settleents has been received from the United Nations 
High Coimmission for Refu:gees, the United ationa World Food Progran, and 
various voluntary agencies.
 

In the last ten years, murh of the rainfed arable land of Kassala 
pro.vince has been bm.ought under intensive mechanized cultivation of sorghum 
(dura). This highly profitable agricultural system has attrac ted many in
vestors and ccm.erciaJl iarnaers to seek lease-hold lends from the govarment. 
As a result,, vast tracts of land have been cleared of all tree and ground 
cover to facilitate the use of tractors and thus hold cultivation costs to 
a minimum. Profitable though it might t,2, productivity ,n these fragile 
soils doclines rapidly after 4 to 5 years-if intensive cropping &nd th

cultivators are forced to abandon the lands and seek new areas for exploita
tion. increasing denrgraphic pressure both from refugee influxes in the 
area and from the very large sizes of the Sudareso agribusinon.- hold-ii.gs 
h'Es made it increasirgly difficult to find suitable new areas. This han 
served to shorten the fallow period in the area and led to a gr.nerally 
lower level of environ:7mental stability in the areas as itncsszd by accole
rated loss of site productivit-y on the fanrn, greater susceptibility to 
drought conditions, and iccalized incidences of longar-term,d e.x'r:ificaticn.
 
In addition to the perturbing evidence of declining agricultuval productivity, 
the local populace, both refucee and Sudaese, is finding it rirre difficult 
to obtain the fuel-,d and dharcoal with which they have traditicnally, and 
almost uwivera!ly, net their needs for domestic energy. Building ratcrials 
and thorn fencing have also become increasingly scarce. Both refugee and 
low inccme Sudanese in the area iast niw travel long distances to collect 
fuelwcod, and thorn fencing raterial which was once readily avilable, 
often must be brought by ccahe1 or truck to the v.llages and settlements. 
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During the dry months (January-June) lack of animal fodder normally 
available from trees reaches critical proportions, resulting in high 
animal mortality and chronic ill-health of the livestock belonging to 
both Sudanese and refugees. Finally, the paucity of trees in the refugee 
settlements rakes the living environment barren and desolate. 

To help amrnliorate this situation, the GOS ccmissioner for Refugees
 
has requested that CARE join with them and the Forestry Department to 
mount a refugee settlement reforestation project. The aims of this pro
ject are m3nifold. Firstly, it will provide inndiate income generation 
to the refugees by creating e.ployment opportunities associated with a 
labour intensive tree planting campaign near their settlements. It will 
improve the lot of both refugee and low income Sudanese famers by making 
fuelu-od obtainable at sites proximate to their dwellings. It will enable 
private sector agents to harvest the wocd under Forestry Department rnnage
ment thereby stimulati-g the local economy. Over the long term, the project 
will set out to demonstrate the potential benefits obtainable through a 
closer integration of for-estry and agriculture in terms of increased availa
bility of vood for dc:mestic energy and enhanced environmantal stability 
leading to sustainab.e agricultural production i-n the area. Finally, by 
providing th,. Forestrv Dep. .rtnent with the capabil. ty to deronstrate the 
positive eff cts of trees on the environment, end to train local residents 
in their establisanent and management, the project will further reinforce 
the Departz.ant's role in fostering and sustaining appropriate land use 
policy and practice in the semi-arid regions of the country 

In short, forests form the cornerstone of the state of the envi.rcrment 
on which the dest.,ny of the land and the people so vitally depend. Their 
functions are basic and indispensable. They prxvide essential needs; fuel, 
fodder; shelte2r and the eans to a livelihood to the populace; they mine 
the deeper layers of the soil to translocate plan. nutrients to the top
soil; through their leaf fall they add organic matter necessary for moisture 
retention in the surfac:e layers of the agricultural finld; they provide 
shelter agai.nct the dcssicating winds and moderate the extremes of harsh 
climate in ths semi-a-rid area. The lands of Kassala Province, indeed of 
all of thu se:ai.-arid zone of the Sudan, can be fertile and productive with 
rationally nunaged and utilized tree cover, or barren and sterile -ithout 
it. Uh .. ; affi'.ative mUasures are soon initiated, and ample demonstration 
effcct achieved, convicing farmer and policy-maker alike of the soundness 
of a closer integration of forestry and agriculture in the semi-arid areas 
of the ccunti-y, little will r-mrain except extensive tracts of land requiring 
costly and difficult rehabilization to bring them back to productivity and 
halt the unrelenting forces of desertif,.cat.on. 
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I. PROJECT DESIGN 

A. 	 Statement of the Problem: 
Intensive mechanized cultivation of sorghum in Kassala Province, 

combined with large refugee influxes have led to an almost complete de
forestaticn of a region that was not long ago, an important supplier of 
fuelwood and charcoal for the country. This situation, if allowed to 
continue unchecked, will lead to destruction of the environment and natu
ral resources upcn which the population depends for its livelihood and 
existence. 

1. 	 'The di.Lnishing availability of firewood. charcoal and cons
truction .tod: 

Fuel and construction uood, a renewable resource that has 
been plentiful in the past, is generally taken for granted. If managed 
correctly, and if replanted in heavy-use areas, this resource can sustain 
an increasing darand which uculd ean a higher standard of living for the 
population. Given the current trend in the Sudan, however, this resource 
will gradually disappear until pedple in the area are forced to reduce 
their standard of livi.ng or iovc: away. In extreme cases, the denuded land 
•will be ruined byond its aZiiy to reconstitute itself. 

The gravity of the situation in the Sudan cannot be overstated. Ten 
years ago, Kassala PRrvince produced fuelAozd and charcoal for its own use 
ald for delivery to other regions of the country. As mechaized cultiva
tion led to denuding'o6f the area, charcoal production shifted South and 
to other areas of the country. Villagers in the Gedaref Distri.ct cf Kassa.La 
Province (target area for this project) who for years took for granted the 
ready availability of free fuel ccd and fcdder at short distances fr=r their 
homes, now find thenmselves obl iged to travel 4-6 hours by camrel and donkey 
to secure a week's supply. .mny merbes of the population have been forced 
into cash procure.ment of fuelwccA further straining th,!ir fragile hold on 
domestic eccncmic stability. The arrival of large ruTbers of Ethiopian 
refucees in the area has further exacerbated the demaends for these vital 
conmodities. 

It is clear that a crisis in fuel,cod is developing for the irabitants 
of Kassala Province an,! for those of other regicns of the coqutry which 
were formerly dependent on the prcduction and supply from the area. 
Large-scale substitiution of fuelwood for doarestic energy is unlikely in 
the 	near future due to total national depc'ndance on imported petroleum and 
an increasing foreign deficit with which to purchase such products. With 
a decline in the ava ilability of fueleod, rural dwellers are using agri
cultural residues for ccoking, thereby short-circuiting the return of orga
nic 	matter to the soil either directly or through an.iuial wastes. 
Fodder firm residues or frcm trees and brush cover has become more diffi
cult to obtain and villagers nj.t spend increasing ameounts of time and 
energy to secTe Eccd for their aninals, as well as for fencing and 
construction material required on their farms. 
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2; Ecolooical Eouilibrimi. 
A second critical element of the problem has already been 

alluded to: the deterioration of the environment. This phenomenon is 
acknowledged almost universally by both Sudanese and foreign visitors 
alike. Although its causes are numerous and complex, principal among 
them is the rampant growth of mechanized agriculture in Kassala, coupl
ed with the demographic growth and concomitant demand for fueliood and 
charcoal in the regicn. The increased demand for these items resulting 
from the large influx of refugees into the region has certainly compound
ed the problem. These circumstances have placed monumental pressure on 
the environement as a result of: 

a. Trerrendous ex\pansion of the amount of land under mechanized 
cultivation, with the resultant uprooting of trees and land cover to 
facilitate tractor utilization;
 

b. Overgrazing by herds and flocks whose nwbers have increased 
with demographic increases; 

c. Unmanaged destructioof woody species for firewood and other 
domestic purposes. 

Given the pressure to produce more food crops, and the rewards from 
doing so, it is unlikely that, without outside assistance and strong in
tervention by the GOS, the already liitted resources of Kassala Province 
can continue to sustain sorghum production in its present form. Without 
a campaign aimed at -increasing the tree and brush cover across the-land
scape, the situation can cnly worsen. What is required for the long 
term is a sound land use policy directed by the governrent, implemented 
by the people, and in the case of the need-c for reforestation, guided 
and sezviced by the Forestry Departmnt. Shelter Lelts, intensified bush/ 
tree fallow, agroforeztry and agrisilviculture, fast-growing fueluood 
plantations, reserve and protcction forests. are all promising ingredients 
to an integrated agriculture and for estry system which can sustain both 
agricultural and forestry productivity and maintain the environmental 
stability on which hu-man survival 3pcnds in tbese semi-arid regions. 
This project is internded as the beginning of ths process in Gedaref District, 
and reflects toth govenlment policy and practice underway in other threaten
ed areas of the Sudan. If the project can demonstrate the potential for 
solutions to the problems, it will make an important step in the right 
dirction. 

B. Final Goals: 

The Final Goals of this project are tuo-fold. The simplest to
 
state clearly, to achieve, and to measure will be to improve the quality
 
of life and envirnment of more than 40,000 refugees and rural Sudanese
 
living in Gedaref District of Kassala Province within five years of project
 
completion.
 

•./5
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The wore difficult to achieve will be the introduction, and accep
tance by rural fannars, both refugee and Sudanese, of the practice of 
integrating argiculture, forestry, and animal husbandry so as to maxi
mize overall land productivity on a sustained basis, and to maintain 
the environmental stablility upon which production and producers depend. 

C. 	 Intermediate Goals: 

In pursuing the above mentioned long-term final goals, the 
project 'A brixng its-resources and efforts to bear in furthering more 
specific intermediate goals. These will include: 

- generating income earning employment opportunities over the 
life of the project for the riral population, particularly the refugee 
groups; 

- demonstrating through physical achievement of planting tar
gets integrated into the agricultural production system, the real poten
tial of forestry support for agriculture in the area; 

- providing a proximate source of badly needed fuelwood fodder, 
iencing and domestic constrotion materials for buth refugee and Sudanese 
populations in the acua; 

- establising a base for training of local villagers and 
Forestry Department field staff in the proper integration of agriculture 
and forestry in semi-arid conditions; 

- enhancing the institutional capacity of the Forestry Dpar
tment -to guide and sn.vice the demands for sound natural msources 
management; 

- creating further income generation possibilities from the
 
production and sale of %od products; and
 

- enhancing the rural living environment through the addition 
of tree shade, reduced wind and ater erosion and general protection 
from the harsh climate. 

D. 	 Project Activity Tarets: 

In order to achieve the specified goals, four major types of
 
activities will be undertahen. These will be:
 

1. 	 Establismnent of Nurseries and production of tree seedlings 

2. 	 Plantation establishe,_n and raintenance. 

3. 	 Training and extension in coimunity and agroforestry. 

4. 	 Management and harvesting of established plantations. 

..6
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1. Establis1e..nt of Nurseries and Seedling Production: 

Two central nurseries will be established: one at Showak and 
one at Abu Rakham. These will provide seedlings for the proposed wood
lot plantations, for the farners encouraged by the extension program to 
plant shelterbelts, windbreaks, and pri-vate woodlots, and for refugee 
and village settlements to provide shade trees. Each nursery wil.. be 
on five feddans of land. That at Showak will be on the bank of the 
Atbara river and irrigated therefrom, while that at Abu Rakham will be 
sited on the Rahad Scheme canal for irrigation. The tu-,onurseries will 
also sewe as focal points for the extension program. It is felt that 
establishment of additional nurseries, while p ossibly providing savings 
by reducing transport costs, ould involve additional foreign exchange 
capital costs, and would be beyond the ability of the Forestry Depart
ment to maintain and operate aftrt the life of the project. hursery . 
ccnstucticn. will begin in May 1983 and will be completed by December 
1983. This will include fencing, pump installation, and construction 
of warehouse, tcolshed, and g.ardI'xuse. 

Seedling produccon will Ie phased according to th.. requirementi 
for plaiting of wocdlots, shefterbe.:ts, windbreaks, and shade trees. 
At inception, m..jor production will be for .oodlot plantations, but 
additional plants will be Ircduced for distl'ihuticn to interested faters, 
both r'.fugee and Sudancse, ,whr will be encouraged to undertake planting 
on their o,.wn. As the extnsion progran develops and gains irorcentum, it 
is envisaged that seedling pr'zduction for agroforestxy efforts 
will increase accordingly. 

The following table gives a suminary of seedling production at each 
of the tKo nurs-ries over th.e life of the project. It is intended prin
cipally as a pla-rning quide, and a certain latitude in seedling produc
tion nrjst be azsu,2d due to the unknoun extent of the effec's of the 
exterson efforts. 
Nursery Production (numnbers 

Year 1 
of spedlings) 

2, 3 4 5 

Nursery 

Showak 

Abu Rakham 

0 

0 
300,000 

303,000 

500,000 

500,000 

500,000 

500,000 

500,COO 

500,000 

Total 0 600,000 1,000,000 1,000,000 1 ,000,00 

In addition to raising and distributing over three million seedlings 
during the life of the project, the nurseries are expected to serve as 
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focal points for demonstrating the possibilities and potential of tree 
planting in the area. Accordingly, extension programs will be organiz
ed at each nursery site, and prcotion and training exercises carried 
out there throughout the project and hopefully theneafter. Success in 

a genuine interest inthis extension aspect of the, project will create 
tree planting and a consequent. dewirnd for seedlings which will encourage 
the Forestry Department to continue to maintain and operate the nurseries 
beyond the life of this project. 

2. 	 Plantation Establi::rnemnt and 14iintennuice: 

The tirget of this project will be to bring 10,CCO feddans tinder 
Of this amsunt, it is tentativelytree cultivation during five years. 

estimated that scmre 6,CCO fedeans will ccnsist of block fuelood plan
tations, proximate to the refug'. settlc.ents. The remainder of the. 
target 	will be shelterbelt, agrisilviculture, and village \k-odlot plant
ings on privately held lands. It must be cz-,phasized that thece targets 
are 	tenttive and flexible, and the actual mixture )f plantings will 
depend 	in large part uprn tbhe success of the extension efforts in en
couraging fanrers and villagers to embrace agro-..forestry te:1mniques by 
demnstrating their ccono:xic value and imasact. The following projected 
planting targets, th refore, shiuld be vie,,.sd not e-s rigid planninrg tar
gets, but rather as indicative mnimgins undir which the proj-ct will be 
impleimented. They may, indzed they %ill, be subject to change as the 
dictates of field experience indicate. 

Plantation Targ.ts. -(in feddans) 

Year , 2 3 4 5 

Site F? SB/AS FP SB/AS FP SB/AS F? SB/AS FP SB/AS 

Um Gargur 
Karkora 

WadAwad 

Abu Rakham 
Tenebda 

0 
0 

0 

0 
0 

500 

500 

50 

50 

50 

50 

50 

500 

500 

500 

150 

150 

150 

150 

150 

500 

500 

500 

300 

300 

300 

300 

300 

500 

5C0 

500 

500 

300 

300 

303 

3CO 

300 

TOZAL 0 10C0 250 15CC 750 1500 1500 2CCO 1500 

Note: 	 FP - fueluccd plantations pla-nted in block for n 
SB/AS- Shelterbelt plantings/.risi.vicultUre. The forej,- are 

rows oF five wide trees pl,ted F._rp-_ndicu!a to r::'N.ili-ng 
winds; the latter are planc.ng. cn'ricd cut on fann lands 
in tho last yar before they ar. left for fal.c',... Ooth 
expressed in total arc-,s pl-anted. 

As can 	be seen from the ahove, it is tentative!y planned to ezt:ablinh 
tree planti:gs cf various types on 10,0.O f,&dnc of led during zhe life 

of the project. ,ll threu t,-:es or plntgs .ll prcdu>T £ue!...cd, 
althou h d4f erent :rn:je zs ! and t ,:rcfora dif.e.'-n er 
rent yicncs raaiy b2 expct(d from each. The fol!cinq is a grap'hic 

calendar of activities ChroU.Igh a tvpicC,. annual cycle. 

http:planc.ng
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*URSERY/PLANTATION .CALENDAR
 

Activity 
Month 

Jan. Feb. March April May 
u.
June July Au Sept. Oct.,- Nov. DLc. 

Nursery 
seedling 
production 

. - - -

- - -'- -

site Preparation - .. -- -.. 

Pit digging 

Prepositioning 
of 
seedlings 

* 
-O 

Pre-planting 
cultivation 

* 

Planting i L. -

Supplementary 
watering 

* 
- -

Weeding 

Seedling 
live 
fence 

* 

Maintenance * 

Note:* indicates activity-Will, be-carried out as requIred. 



3. 	 Training and Dte' in Co.uniw and Aron-Fcrestri: 
In order to clnplement and make optirnn use of the physical

demonstration to be achieved th.-cugh tree planting, the project will
undertake modest but wal1-runded training and extension progras.
In the first and second years of the project, professional and technical
personnel wil participate in training courses organized at Gedaref,
to fully acquaint thenm with the policy issues, goals, activities, tech
niques, targets, and possible prcbciws of the project. Regular rronthly
metings of the project staff and frequent field visits by the projectmanagers will help to mruld the staff into a notivated, field-oriented 
team, able to -espond to the "chnges, problems, and opportunities which 
the 	project encounters. 
AgriculturaJl production objootiv;co of the project would bo strengthened
by efforts to build closer institutional coopration bot"'en forestry"
and agricultural extenuion Extensiontcrvicon. training activities 
supported by the project should include agricultural extension servico
staff where possible, flu well as forestry aorvico staff, a meansas of
 
st ongthenina ouch cooperation
 

Short u.orker training ccurses for both nursery and plantation wvrkerswill be orgmiized by the project staff, in order to ersure that optimumnurs-y stock is raised, and that losses fran transpcrting and transplanting 	seedlings are kept to a minn2 . In addition, these courses ill beused to explain the brcador asp-_:ts of the project goals and activities,
thereby serving as ext-nsicion ccu.ses for the laborers, who are in fact
fannmrs, and making tlw.-.m spokesiTn for project activities. 

It vtld be both pm -aturm nd presnptucus to ass.ne that a Lullfledged ext(ension caraign aired at notavatin- refugee and Sudanese fanrerstd"engage- in woodlot *nd agro-for~st=ry activities can b dctailed at this
tim3. Only one or t',,o years of Field level c-xperie-.ce working with thelocal populace can dctecznne the shape and nnthodology of such a program.
7be approach in the early years will cent-r around teagible incentives to •refugees and farnnrs. These will 1a in the fori of provision ,Z shade treeseedlings for their harms, fruit tree seedlings for planting in th-3ir compounds and irrigated with uuste water, £chzol prograims for improving school
ccrrsaunds and educating schcol children in planting teciniques, etc. 

As fuelwcod plantations are successfully established, the pace of theext=nsicn p:cgram will expand and quicken. Utilizing the demonstration
effect of the wocdlots, village rg ,etings with farne-rs and refugecs vll
be organized and addnssed by p.-ojcc staff.
The use of vinual presi-ntations such as pvppet shows will be tried. Lason
with FAO extension ec,1,urts should also help in foniulating a workable extension and education pcgra:n. Th,: burden of devising and impleiaenting
this aspect of the project will Fall almost ccpletely upcn the project
staff, and it is hoped that after their initial expoerience with refugees
and 	farers in establishing the fuelwood plantations, they will b- in anexcellent position to design a
workable and effective extension effort.
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In sumnary, the extension program must be flexible. It wil be actionand incentive oriented, rather than marely promotional. Once demonstration
plantings provide evidence of the value of fuelwocd and agro-forestry activities, farmers and refugees may be expected to conclude that tee plantingis an aconcmically sound proposition. With the existence of the nurseriesand their continued ability to provide seedlings for these activities,
is hoped that the land put under forestry and agro-forestry programs will

it
 

far exceed the modest targets which this project aim to achieve.
 

4. Management and Parvestina of Forest Products: 
While the fuelwood plantaticns will only reach production after


the project has reached completion, something must be said about the formal
arrangements for management of these wocdlots. Producticn has been conservatively estimated at 10 cubic meters standing volume per feddan in the
seventh year after planting. The woodlots will be managed by the ForestryDeparte-nt, and fuelwood licenses granted on a tender basis, with opportu
nities to bid offered to both refugees and Sudanese alike. Proceeds from
sale of licenses will be used to support continuation of the program bythe Forestry Department. Shelter belts and agrisilvicalture plantings willbe managed somawhat different3y, since in the case of woodlots sustained
fuelwood producticn is presumed, while for shelter belts harvesting isnecessarily mre selective and spread cut to ridntain the protective function. Agrisilviculture plots, when used as improved tree-fellow, maybe clearfelled and the land retunied to agriculture. Both of these activities wvill produce fueluood and chercoal for donestic use and off-site sale
by the fanrr.s. 

E. Technical Considerations:
 
Nursery and plantation technique has been described above tod-gree. someThese will be further refined by-the Project Manager, Co-Manager

and the Silvicultralist who will prepare a detailed work plan at the•beginning of the Project, annual working plans, a nursery production manual
and a plantation work guide. 

Species will be chosen for appropriateness as fuel and charcoal producers, palatability as fodder, and for construction and shade tree uses.They will also Lb•selected acccrding to suitability for integration withagriculture. Considerable experience has already been gained by the Forestr)Department in the Sudan and species may be expected to include the following: 

Acacia Sevpl (Talh): This the predominant species in the KassalaProvince. It provides wood of high caloric value, and its secd pods provide good fodder for livestcck. This will be the predominant species
produced by the nurseries and used at the plantations. 

Azadirachta indica (Neerm): Neem provides a good fuelwood, in additionto being an efcellent and Fast-grcwing shade tree. Its wood can be usedfor construction purposes provided the bark is removed to avoid damage from 
borers. 



Acacia Senecal (Hashab): This is a well known species in the country 
producing gm Arabic and often employ.d for interplanting in the fields 
throughout the country. It is a palatable forage/fodder species and 
produces good fuelwood and charcoal. 

Other species to be ernplcyed include Acacia Mellifera and Acacia Nubica 
(for live fences) and mango and guava (as fruit trees). Further trials and 
small demonstration plots of well-known arid known species may be experiment. 
ed in the course of the Project upon recommendation of the Forestry. Depar
tment. 

I'. Personnel Reuirements:
 

Management and administrative responsibility will be shared by a 
CARE representative and the GOS Conservator of Forests for the Gedaref 
District, both posted in Gedaref. As co-project managers they will be 
responsible for overall policy and implementation of the project. A 
Peace Corps or VSO silviculturalist also posted in Gedaref will provide 
technical guidance to the project. There will he an Assistant Conservator 
of Forests and his counterpart, a VSO Forester, assigned to each of the 
two project areas. Each project hursery/plantation area will have two 
Forest Oversees/Ranger9 assigned to plantation protection and extension 
activitiesand a Nursery Supervisor. ACARE international staff meber 
will provide administrative support in the project area, liason with GOS 
officials in Khartoum, and back-up support for the project co-managers. 

Personnel Oranization
 

Gedaref 

CARE Forester 
(project co-manager) 

- Conservator of Forests 
(project co-manaqer) 

CARE Administrator - Silviculturalist (volunteer) 

Showak Nursery Abu Rakhan Nursery 
Assistant Conservator of Forests Assistant Conservator of Forests
 

Plantation Sites Plantation Sites 
Um Gargur Karkora Abu Rakham Wad Awad Tenebda 

1 VSO Forester VSO Forester
 
2 Forest Rangers Forest Rangers
 
2 Overseers Overseers
 

7he use of P01s as foresters at the plantation sites was initially 
considered. Hcmver, due to the considerably shorter lead time required 
for recruit-nent of VSO volunteers and th'e fact that a well-devel6ped VSO 
administrative su-port structure exists in Sudan, it is planned that the 
first volunteers will be VSC's. There will be consideraticn of replacing 
VSO's ,ithi USPCV's in year 3 of the project. The silviculturalist volunteer, 
however, will be_ requested Gn ,individtulplacaTt fram US Peace Corps. 



The 	following is a des=:hproject )cn o- t.e rcle %	 "an.d playatdesign,:.;, -- w.ch 

1) 	 Rural Sciolonist (5 .'on-:hs) 
This consultant uIl arrive in June 1993, and .ill7. d six n,-ths 

gathering baseline infonraticn oa both refugee and Sudaese lpal'aticns in 
the project area. Information will include econa.c ac-tivities (incce,.
occupaticn, labcr calendar), da-ographic data (total pc;rlation, fandly 
size and stiucture, distributicn), land use data (fam size, cropping patterns, 
crop yields, seasonal , Tploymznt), and short and long te.m eqx .ctations for 
change in eployment patterns, and of refugees for re;atriaion. Utilizing-this 
information, tha consultant 1AH znalyze the implicaticns of thra project
design, with special emphasis cn the integration of agriculturm and foresiny,
and possible means and incentives to be used to stiulate fprrer participa
tion in tka project. 
As 	 Lana unure oystem, are a critical variable In the long-tern CUs" 
tainaility of foroutry and iueluood production, th3 major tonuro 
systems in the project area will be exnminad. 

2) 	 Forestr Extension Soeci:,Xist (4 months)
The 	consultant will arrive in early November 1983, n order to havo a 

two-onth overlap with the Earal SociologIst. His objective will be to vork 
with the project staff, utilizing thedata and analyses of the sociologist, 
to formulate the forestry extension program. This will include extension 
agent gu!delines, prcsentaticn,. traterials and methodology, and the setting. 
up of &ining program for project extensio agents. 

3) 	 Ag ., st (2 mcats). 
Arriving in March 1984, the consultant will study soil and climatic char-a- . 

cteristics, doanstic food consumption habits, agroncnic techniques, and off
farm market potential, with a view to recomnending Bpecies of fruit and fodder 
tree., and anmual crops, that can be successfully grown in agrm-foresty 
systems in, the project area. 

4) 	 Evaluation (2 persons, 1 month in year 3"2 persons, 2 months 'inyear 5) 
A mid-term evaluation will be carried out in December 1985, in conjunction

with GOS: CARE, and USAID representatives, inorder to examine th2 progress
of the project. Atte.tion will be given to the level of refuge'e participation
and support, success of the fuelw.od plantations, success of the extension 
eifor.s in agro-forestry, and the need and potential for adjustments in project 
strategy. The study will Liclude examination of te effectiveness of the ,.
project in delivering extension services, nonitoring and reporting, and follow
up support, and will recourmend changes where required. 

A final project evaluation wiIl take place in Nbvembar-December 1987. 
The 	same pr-ocedure used Sn the mid-term evaluation will be repeated. The study 
team will also address the questicn of the need for, and desiaeability of 
continuation and/or expansion of outside support for Forestry Departmnt
activities in the area. The evaluation will also address the lessons learned 
frcm the project activities, as %Ii as the policy and rrenagerent options 
available to the GOS for future activities.
 

Au the project contains several %intested project elements nnd may 
require some adjustnants during Implementation, project personnel 
wil.l devisc a project monitoring mech.qnmnn v:hIch pericdIcanyl pro
video data related to the progros of major project isuue,, criti
cal aromwptiono, objectivos, and outputs. Mission ari CAR3 aro e.p3cted 
to define tho monitoring system and salient points to be covered by the 
i.tclaem which will bo reviewed during project evala.ulono. I1 
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G. Imlementation Schedule:
 
The following isa.tentative implementation schedule for the
 

project activities. Since years 3-5 (1985-87) will be repetitions of the 
initial two years, only additional activities have been noted for those 
years. 

1983 

Feb. signature of USAID-CARE OPG agreeimnt
signature of GOS-CARE agreemnt 

March arrival of international staff 
June,- Dec. construction of nurseries at Showak and Abu Rakham baseline 

survey by rural sociologist and extension expert. 

1984 

Jan. - June nursery preparation and seedling pruduction
fencing of two 500 feddan woodlot plantations
site preparation at woodlot plantations 
extension activities 

June - July pre-positioning of seedlings 
July - Sept. transplanting of seedlings; supplementary watering if 

neeued. 
Sept..- Oct. maintenance and seeding of live fencing 

1985 (repeat of 1984 activitiesy 

Jan. - June extension activities 
Dec. mid-tem evaluation 

1986 (repeat of 1985 activities) 

1987 (repeat of 1986 activities) 

Dec. final evaluation of project. 

'/12
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III. PROJECT OVERVIEW: 
A. 	 PROJEC DL UOEtO.NT: 

The project was developed in response to the fuel-xdod shortage
and deteriorating ecological. conditions in eastern Sudan. While certainly 
not uniquely due to the influx of some 40,000 refugees from Ethiopia
during the past decade, the existing problem was worsened by their arrival,
and it has added to the burdens of their situation. 

In response to this need,CARE-Sudan and the GOS Forestry Department
prepared an initial project propcsal during mid - 1981. After review,
CARE-Sudan prepared a revised and condensed project profile in April, 1982. 
This was presented to the U.S. State Department RP team during their visit 
two months later, who approved the project in principal and urged CARE-
Sudan to prepare a ccmplete project proposal. 

The project proposal was submitted to CARE Headquarters and AID/Sudan
in July 1982, after a consultancyby ex-CARE Forester Michael IGahuey. 
The proposal add:essed certain issues raised by CARE Headquarters and addi
tional issues raised by AID/Suden were addressed by follow-up correspon
dence. 

However, in the light of further issues raised by CARE, AID/REDSO and 
AID/W, a team of three foresters, one frai each un-it, visited Sudan during
November, 1982. The result of this consultancy, it is believed, addresses 
the remaining issues-through the present proposal. 

It should be noted that &iring all phases of the project design, CARE-
Slidan has been in close contact and agreement with GOS Forestry Depart:ment,
GOS Refugee Ccnmissioner and UTV1.CR. In addition, extensive visits have 
been made to refugee and Sudanese villages, where inhabitants indicated 
their willingness to support a reforestation project. 

B. 	 PROJECT STRATEGY: 
The project ccmplceents the policies and strategies of both GOS 

agencies and external donors with regard to reforestation activities as wel 
as refugee settlemrnts. To the .zncwledge of the project designers, it does 
not conflict with or duplicate any cngoing or planned activity in the proje 
area. The following more specifically delineates GOS and other donor poli
cies, strategies and activities.
 

1. 	 GOS Strar.egy: 
Until recently the basic philosophy of the GOS has been to 

conser-ve forest resources. This has resulted in a defersive posture by the 
Forestry Administration which is often in direct conflict with and unable 
to react to competing damands for Sudan's land resources. However, this 
posture recently has begun to change. For example, in August, 1982 the 
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Natiora Energy Agency in a widely circulated draft Energy Assessnent 
recomnended integrating incorporation of trees into farNmng systems. 
Earlier the GOS Ministry of Natural Resources had proutIlgated a policy
of retaining a portion of agricultural land for tree production. In 
the Northern province, occupied mostly by small holder farmers, this 
policy has been codified to require that 5 percent of cultivated land 
be set aside for tree growing. Shelterbelts or wind breaks and agro
forestry are the most feasible and least obtrusive means of realizing 
this objective. 

In the eastern region the GOS has three main objectives for the 
forestry se.tor. These are planting of trees for wood production along 
the Rahad River, halting the process of desertification that is taking
place in large arc&3, and la.rge scale pl;'ting of Acacia Senega for. 
provision of fir..zd, Fodder and gum ;'abic. This project is clearly 
integrated 'ith the First t,'o objectives, and Acacia Seneqal will be 
a principal species planted along with ,racia SeyaX, borh of which are 
suited to the proj, ct site and supply gum arabic and fuelwod production. 

The GOS policy toward refugees is based on volutary repatriation when
ever that becom-s possible. Until such time, howeer, the C(YS will host 
the refugees and help then striv)e towared c'conomic self-sufficiency. In 
agricultural hased settlements, this tr.rslates into maintaining land 
productivity and pro:cxate, su.;tained-yield fuel%-,sod supplies. The GOS 
has urged donor gover;=nznts, intergovenamental, and voluntary organizations 
tor provide special support for develop-nt programs in major refugee 
affected areas. 

2. Other Donor Proorar,7-: 
a. U SO Gum Belt Pcforestation: 

This project has estabLished a successful model for small
holder agroforestiy in -he ce tral gum be.!lt region. In 1982 approvdmately
1.5 million Acacia Senc.-al secclin s will be distributed in the North 
Kordotan province. Aithcugh this model can not be replicated in the 
Eastern province because of its inccmparcibility with mechanized agricul
ttre, it does dcrrc=strate the GOS comid.trmnt to agroforestry systems. 

b. USAID EnerTy Strat<<: 

In July 1982, USAID preparc-d a re.port on Bioener<_y for the 
Sudan which reccrmended that a rrassive tree planting program should be 
a high priority for the COS. The report also stated that the efforts of 
the Forestry Department to -o^r.-ulate programs to met present and future 
firewood needs dezer-ve support. An AID/Sudan energy project has begun
which will assist the GOS in,reeting national demands for energy. 

c. UNTCR: 
UNh'CR is p-oviding assistance to the re.'ugee settlements in 

the project area in the form of tractors and other agricultural implements, 
water supply, etc. The refcrestation eFfort will complement their activities 
by enhancing the prospects for refugee self-sufficiency. 

... /14 
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3. Related CARE Projects:
 
Development of a CARE project isunderway to institute dissemi

nation of fuel efficient wood/charcoal stoves in North Kordofan province.
 
When an acceptable stove design is found and feasitility of local construc
tion and dissemination isdemonstrated, the Refugee Reforestation project

will incorporate fuel efficient stoves into its forestry extension pogram.
 

C. PROJECT IMPACT: 
1. Emnploymient" Generation: 

The project will directly generate 423,000 person-days of 
Xabo in nursery and plantation activities. This is equivalent to $ 933,600 
in 1982 dollars or.20% of the total project cost (including inflation). It 
is expected that the majority of the nursery and plantation staff wll be 
refugees because of the proximity of the project sites to their camps' 

Inaddition there are unquantitied direct employment bmefits for the 
target group arising from construction of project buildings and incidental 
labor. There will also be a significant generation of employment in hex
vesting and marketing of wood and'forest products, although this will,not 
occur during the project lize. 

2. Fuelwood Production: 
It is estirated that rural Sudanese burn betwep.n 1.0 and 1.5 m3 

of wood per person per-year. At a conservative estimate of 4 m-/ha/yr 
sustained yield of fuelwood on project plantations, the project will be 
able to supply 15,200 m3 of fuelwood per year. With an estimated population 
of 15,000 in the targetted refugee camps the project will be able to :.et 
their basic fuelvwod requiraents. As tdere are some stands of natural 
forest 'whichcan produce 1-2 mJ/ha/yr and are accessible to the refugee and
 
neighboring Sudanese population, the project will be able to make a signi
ficant contribution to the fuelwod needs of a much larger population.
 

3. Acic1itural Productivity: 
The project will introduce shelterbelts and agroforestry


practices in the eastern region. Evaluation of CARE's sholterbelt project
in Niger indicated that there was an increase of 230 in sorghum production 
over unprotected fields after allowing for a 6%reduction in cultivated 
land due to the wirdbreak lines. In addition it may be possible that wind
breaks and agroforestry will allow cultivation for longer periods before
 
fallowing. Itmay be possible to achieve a 33% increase, equivalent to an
 
additional year of production during a typical cropping cycle.
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Soa farmers have voiced concerns that trees will attract birds with 
a resultant crop loss. This has not been CARE's experience in Niger nor
did 	it seem to be a problem with those farners in the Gedaref region whosefields were close to natural ikorests. Indeed, it is hard to imagine thatflocking birds, uhich uculd cause the only significant crop loss, would 
not 	travel considerable distances to reach a feeding grounds. Thus even

though trees are proximate to cultivated ficlds, there should be little 
increase in crop loss. 

4. 	 Other Forest Products: 
The reforestation accomplished during the project will generate

positive impacts resulting from production of' fodder, thorns for fencing,

domestic construction wood, fruit, and gum arabic.
 

a. 	Fodder:
 
Many of t.,.- refugees brought theLe livestock to Sudan.

Because of fodder scarcity these animals have not fared well. One farmer
reported he had lost his entire herd of 180 sheep. Around Um Gargur their are 	numerous animl sKeletons. The project will utilize species thatprovide nutritious fodder that can be used as a drought reserve. 

b. 	 Thorns: 
Rural homes, both refugee and Sudanese, utililize thorn


fences to restrict animal ingress and egress, i.e., to keep their neighbors
animals out of their compound and to pen their own livestock at night. 

These fences require considerable quantities of thorns to build and

maintain. An additional burden is added to rural life by the long walks
requi,.ed to gather thorns. The project will have a positive impact bypro.,-iding proxinate sources' of thorns and seeds that can 	be used for plant
ing 	live fences. 

c. 	 Construction Wood: 
The 	 project will have another positive impact by providinglarger dimension stock for use in building homes, donkey carts, furniture,

etc. Der.and of this size wood is high as it is preferred for charcoal
production. The project will help ensure a supply proximate to the beneficiary group, thus reducing the cost of obtaining this wood and increasing
the 	likelihood of their access to the supply.
 

d. 	Fruit:
 
The 	project will supply a small number of fruit seedlings

to refugees for planting in their compounds. They can be irrigated with 
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domestic waite water and fertilized with manure. The fruit will provide 
diversity to the rural diet and a greatly needed source of nutrition 
particularly vitamins. 

e. 	 Gum Arabic: 
Both A. senegal nd A. seyal produce the valuable gum arabic. 

This was once a major export crop of the Sudan and is becuming so again. 
It is estimated that one A. senecal tree can produce. 125 gn of gum per 
year from years 5 through 25 when it can be cut for wood. The optimum 
spacing for mature gun trees is 6-8 m which would allow thinning of trees 
for 	fuelwood production. 

5. 	 Rural Living Eivironment: 

Shade trees planted around compounds, market places, clinics, 
schools and along paths and roads provide a welcome relief from the sum. 
Though the impact cannot be quantified. it is real and significant. 
Currently there are literally no shade trees in refugee villages and only 
a few in the Sudanese villages. This component of the project will foster 
good will of the beneficiaries tcward project officials, instill a further 
appreciation of trees. and provide knowledge about the feasibility and 
means of tree planting and maintenance, 

6. 	 Women: 
The project will benefit women by providing pro/iante sources of 

fuelwood, thus freeing them for other domestic tasks and/or income generat
ing employment. !- is expected that a considerable number of women will be 
employed in nursery and plantation labor. A further benefit to women will 
arise from the disseridnation ol fuel efficient cook stoves, which save 
labor in gathering fuelood and/or cash and smoke less, a relief to cooks. 

7. 	 Institutional Strengthening: 

The 	 project will have a significant but unquantifiable positive 
impact on the effectiveness of the Forestry Departnent. Personnel dill be 
better trained, better equipped, and have a newly defined, supportive 
relationship with the rural people of Kassala province. It is interesting 
to note that in the recent NEA Energy Assessment one of the most widely 
mentioned institutional benefits of the UNSO gun belt project was the 
provision of vehicles and fuel that enabled the Forestry Department to 
fulfill their mandate. The result of these changes will be increased 
prestige and improved mral of Department personnel. This should manifest 
itself in greater willingness to continue and to expand conmnity refores
tation and agroforestry initiatives. 

D. 	 PROJECT COI IhUITY: 
Depending on the level of farmer acceptance of tree planting, and 

the socio-eccnoric success of the reforestation models, the Forestry Depar
tment will hopefully continue operation of the project nurseries when
 
external funding ceases.
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In the seventh year after project initiation, benefits from the 
harvest of fuelwood will begin to accrue. Ecperience in other coamunity 
reforestation efforts have shown that farmers and villagers are more 
willing to pay for seedlings at this point. This could make the nurseries 
self-reliant. It is uncertain whether one can expect refugees at this 
time to make long-term investments such as the purchase and planting of 
seedlings as long as they retain hope of repatriation. However, in Showak 
and Abu Rakham there are sizeable Sudanese populations which could sustain 
these nurseries ii the aLsence of refugees. 

The recurrent costs of forest block plan-ations will be minimal after 
five years. Principal costs are associated with protection and maintenance 
of younger stands and the Forestry .Departmnint should have no problem absor
bing this activity. While it is difficult to estimate the recurrent costs 
associated with shelterbelts and agroforestry plantations, the costs ol' 
their maintenance and protection are absorbed by faner, thus the cost to 
the 	GOS will be only those of mai.ntaining the nurseries. Plantations will 
have significant costs asscciated with harvesting but these will be more 
than covered from the prcceeds of the harvest. 

E. 	 PROJECT POTENIAL: 
It has been dscussed in detail above that the project will develop 

md,-ls for incorporating trees into the agricultural systems of the eastern 
region. These mod ls must be both socially appropriate and economically 
feasible. As such the potential for project replication is good. 

However, the project is designed to dercnstrate the compatability of 
trees with agriculture. F,--yond the target villages it does not foresee a 
widespread extension p.'cgram. To do this, a follow-up project would be 
required. However, if successful models are developed, it is reasonable 
to expect that financing cculd be found for an expanded reforestation program. 

F. 	 PROJECT CONSTfiITS: , 
1. 	 Land ,-kailability: 

Reforestation progreis have often meant the loss of farmland
 
or pasture land and unfavorable reaction to this can be a project c nstraint.
 
In the Sudan, the govorrrnt in effect controls all land which, in The project
 
area, it leases in turn to farmers. The govern,.ent has 41ready agreed to 
make enough land available to carry out the project. more important than 
this, however, is the project approach which will seek ways to integrate trees 
and agriculture and reduce the compxtition for land. 

2. 	 Labor Availailitv: 
The project will utilize considerable numbers of refugees and
 

Sudanese laborers, and labor availability could be a project constraint.
 
The project employment calendar, however, comrplements the agricultural labor
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needs by providing considerable employment during the dry season when un
employment is highest. The project's peak labor requirements are for
planting which does not compete significantly with the mechanized agri
culture practised in the region. 

Salaries to be paid by the project are in line with those paid in
the area. In addition, as local refugee officials have pointed out,
employment with the project will be much closer to the homes of the
laborers and therefore wore attractive than work on agricultural schemes 
far from their villages. Interviews with'villagers have confinned their 
willingness to work for the project it, adequate numbers. 

3. GOS Counterpart Availability: 
Aconcern has been raised with regard to the availability of

skilled Forestry Departent personnel. This concern has been £orwarded 
to the Forestry Departnpent top officials, and assurances have been receiv
ed that the personnel will be available. 
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BUDGET SUHHARY (IN U.S. DOLLARS)
 

Line Item FX/LC 1 2 .3 4 5 Total 

A Vehicles 
(Capital 
costs). 

Fx 186,000 86,000 27,o0 

B Vehicles LC 
(operating• 

costs). 

19,000 34,000 34.000 39,100 41,000 167,00 

C Equipment FX 
MXaterials. 

310,000 25,500. 
" 

62,500 
" 

45,500 .. 28,500 472.6d 

D Buildings 
(rent & 
const.). 

LC 36,500 41;500 41,!00 41,500 41,500 2o2,50 

E Labor 
museries) 

LC 3,600 11,600 11,600 14,400. 14,400 55i60 

F Lab,-
(plantat
ions). 

LC 128,000 211,000 230,000' 309,000 878,00 

G Internat-
ione1 
staff. 

FX 223,000 153,000 163,000 153,000 : 153,000 845,060 

II Local LC 
Staff & 
Administration 

79,100. 79,100 81,1,10 0 00,100 401,50 

Subtotals 857,200 472,700 690,700 604,500 668,500 3,293,6 

Inflation* 92,118 136,518 277,615 365,992 535,330 1,407,5 

Subtotals .949,318 609,218 968,31.5 970,492 1,203,830 4 7"0].,1 

CARE/N.Y. 
Afrir. (2 ) 70,439 45,204 71,849 72,011 89,324 34.,C 

Totals: 1,019.757 654,422 1,01.0,164 1,042,503 1,293,154 5,0!C,031 

Tnflatlocn -:s . . ~ 

Tx, C.6; year 1. C.S$. years 2-5 (coimpounded)
 

I.C, labor costs, C.10, (coa.pcuneed)
 

LC, non-lator co ', C.25% (compounded)
 



-i A_ 

Breakdown of FX/LC:
1) 
 FX, lines A, C, Go Inflation, CARE/N.Y. admin. 
 $ 2,337,500

2) 
 LC, lines B, 1),E, F, H, inflation 


2,712,500
 

$ 5,050,000 

T~sand cnrt~ibutions 

(See line 

AID 

CARE 

GOS 

$ 4,550,000 

500,000 
241,477 

86Z 

9z 
5 

1 
1" 

I, page 24A 
for brekdowI)o ta 1 $ 5,291,477 

* * ,,um rn.. mum 
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DMAILD WWATION OF ,HJ.0ET 

Line A - Vehicles (capital costs) 

Year 
Item 1 2 3 4 5 Totals 

FoUt-wheel drive (6) (4)
 
Pick-ups 78,000 - 60,000 " 138,000
 

85 h.p. tractors (2)
50,000 .... -50,000 

PloWs/discs (2)
.10,0c0 - - - 10,000 

Flat bed trailers* k2) 
8,000 - - 8,000 

water tankers* (2) 
20,000 - 20,000 

Spare parts 20,000 -. - 26,000 - - .... 46,000 

TOTALS 186,000 - 86,000 - - 272,000 

* Loral prbcum-ent items. All other are U.S. prccureient. 

Line B - Vehicle Operating Costs'-

Year 
Item 1. - 2 3 4 5 Totals 

FUtil 12,000 18,000 18,000 20,000 20,000 88,000 

Maintenance 2,000 4,000 4,000 4,000 C;000 20,000 

Truck rental ror 5,000 12,000 12,000 15,000 15,.000. 59,000 
transport 

TOTALS .19,000 34,000 34,0 39,000 .41 0 167,000 
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Line -C - Equipluent and Material 

Year 

Item 1 2 3 4 5 Total 

Pump and engines (2)
12,000 -8,000 

(,) 
20,000 

Operations and 

Maintenance 8,000 5,odo 5,000 7,000 5,0=C 30,000 

Nursery fencing 15,000 - - - 15,000 

Nursery tools 10,000 - - 5,000 -. 15,000 

Seedling carriers - 2,000 .2,000 2,000 -. 6,000 

Plastic bags - 15.,000 20,000. 20,000 20,00 75,000 

Seeds - .1,50 1,500, 1,500 1,50.- 6,000 

Plantation 
fencing 185,000 - - - - 185,000 

Plantation 
tools 10,000 - 5,O(dX - 15,000 

Furniture/ 

Fixtures 30,000 - 10,000 - 40,000 

Office sutplies 10,000 -'. 5,000 - - 15,000 

Shi.pping/ 
Inl nc freight 30,000 2,000 14,000. 2,000 2,000. 50,000 

TOTALS 310,000 25,500 62,500 45,500 "28,500 472,000 

./22
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Line D - Building Rental and Construction' 

Year 
item 1 2 4 5 Total 
Gedaref office 12,000 12,000 12,000' 12,000 60,000 

Sub-offices (2) 12,000 12,000 12,000"' 12,000 12,000 60,000 

Forestry staff 
housing (2) 

5,5,000 000, 50'= 5 o 25, p 

VSO housing (3) 7,500 7,500 7,500 700 7,500 "37,500 

Miscellaneous -000 5,00 20,000 
huts/guard houses -' 

TOTALS 36,500 41,500 41,500 41,500, 41,500 202,500 

Line E - Nusery Labor Force 
(includes full time and seasonal) 

Year 
Site 1 2 3-. 4 5 Total 

Showak 1,800 5,800 5,800 "7,200 7,200 27,800 

Abu Rakham 1,8WO 5,800 5,500 '7,200 7,200 27,800 

'TrAS 3,660 11,600 11,600 14,0 14,400 55,600. 

•./23
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Line F Plantation Labor Force 

Year 

and agroforestry acreage will be pl~nted at farwr's cost, 

Activity 1 2 4 5 Total 

Fencing: mandays 
cost 

-
-

5,000 
12,000 

7,500 
18,000 

7,500 
18,000 

10,000 
24,000 

30,000 
72,00 

Planting: trandays 
cost 

-
-

.50,000 
116,000 

75,000. 
174,000 

75,000 
174,000 

100,000 
232,000 

300,000 
696,000 

Maintenance: 
mandays cost 

-
-

-
-

8,000 
19,000 

16,200 
38,000 

.23,000 
53,000 

47,200 
110,000 

Totals: mandays 
cost 

-
-

55,000 
128,000 

90,500 
211,000 

98,700 
'230,000 

133,000 
309,000 

377,200 
878,000 

Note: Labor costs and mandays ccmputeT only for the block fuelwood plantations 
Shelterbelts 

with the project providing seelings and technical advice only.
 

Line G International Staff 

Year 

5 TotalPosition 2 3 4 

CARE project mgr. 60,000 60,000 60,000 50,000. 50,000 300,000 

CARE adminis- 55,000 55,OQO 55,000 55,000 55,000 275,000 
trator
 

Silviculturist "6,00 6,000 6,000 6,000 6,000 30,000 
(volunteer)
 

VSO (2) 12,000 12,000 12,000 12,000 12,O0 60,000
 

Consultants 90,000 20,000 30,000 20,000 20,000 180,000 
(18 man months) 

Totals 223,000 153,000 163,000 153,000 153,000 845,000 

../24
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Line H - Local Project-Staff and Administration 

Year. 
Position 1 2 3 . 4 5 Tbtal 

Driver (4), 6,000,' 6,000 8,000 8,000 8,000 36,000 
Tractor driver 1,500 1,500 1,5. 1,500 1,500 7,500 

(2) 

Secretary 3,.600 3,600 3,600 3,600 3,600 18,000 

Accountant 4,04,000 4,000 4,000 4,000 20,000 

Messenger (3) 2,000- 2,000 2,000 2,0N 2,000 10,000 

CARE Admin. 60,000 60,000 60,000 ;0,000 60,000 300,000 
(Khartoum costs) 

TOTALS 79,100 79,100 81,100 81.100 81,100 401,500 
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Line - GOS Project Inputs (in Kind and therefore not included 
in budget su~mary) 

1. Forest Department Staff (Base salaries in,US $) 

Yea.r 

P o s t i o n 1 2 3 . 4 5 Total 

3,250 3,250 3,250 3M250 3,250 16,250
Conservator 


Asst. Conservator (2) 4,350 4,350 4,350 4,350 4,350 21,750
 

Forest Rangers (4) -. 3,100 3,100 3,100 3,100 12,400
 

Overseas (4) 
 3,100 3,100 3,100 3,100 12,400 

Nursery Supervisors (2) 1,550 1,550 1,550 1,550 1,550 7,750 

'Adminitrative Support 1,830-. 3,070 3,070 3,070 3,070 _14,110 

S u b t o t a 1 .10,980 18,420 18,420 18,420 18,420 84,660 

Inflation 1,372 4,942 7,981 11,481 15,656-,. 41,432 

T o t a 1 s 12,352 23,362 26,401 29,901 34,076 126,092
 

2. Land value to Governmeat 

Total land assigned by GOS to project is 103000, feddans. Government lease 

charges pct feddan per year should be LS. 3 per year. 

10,000 feddans x LS 3 x 5 years i LS 150,000 - 1.3, (LS/US $) $115,385 

3. Total GOS inputs:
 

1. $126,092
 

2. $115,385
 

$241,477
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IV. PROJECT 2-ACT 

A. 	 Social Soundness: 
It should be patently obvious that the principal beneficiaries of 

the project will be the rural poor, both refugee and Sudanese. The lack 
of forest products in Kassala Province is at present felt principally by 
both the rural and urban poor. The former nust go increasingly longer 
distances to secure fuel, fodder, and building materials, while the latter 
imst pay higher prices ior these items due to increased transport costs. 
Small animai herds which provide protein and income for the village family 
are being reduced or sold due to the lack of perennial plants and trees on 
which to browse :or fodder. Thus, provision of a proximate source of fuel
wood, fodder, and construction materials will iznediately benefit both rural 
and 	urban poor, in tenrs of money and energy expended. 

Charcoal production from GOS forest reserves is contracted out by the 
Forestry Dapartnent. The sales price and quantities purchased of the final 
product are also controlled by the Forestryj Department, to avoid price goug
ing by unscrupulous mrchants. This project will ensure not only a near-by 
fuelwood and fodder supply for the refugees, but a reasonably-priced char
coal supply for tmn dwellers oP Gedaref and Showak. 

The nourishing effect on the soil provided by the woodlcts and,more 
importantly, the shelterbelts will provide benefits to farners in the area 
through increases in crop yields and reduction of soil erosion from the 
wind. The extension facet of the project will encourage both small and large 
farmrs to plant wodlots and windbreaks. 
The nurseries ill p-ovide seedlings to private farmers to enable them to 
carry out this program. 

To suanarize the chain of beneficiaries and bernfits from the program,
 
they are as follows:
 

1) Refugees and low-income Sudanese farmers:
 

a) Earnings of more than US$ 800,000 over the five-year life of
 
the 	project.
 

b) 	 Near-by source of fire-wood, construction materials, fodder, 
and thorn fencing beginning seven years from the inception 
of the project. 

c) 	 The opportunity to earn additional income through producing and 
selling charcoal urnder Forestry Department superzlsion. 

d) 	 Increases in crop yields in lancs proximate to the tree plant
ings as a result of increased soil fertility and reduction of 
topsoil losses through wind erosion. 

e) 	 Improvem.nt in the settle..ent and village living envirorrent 
through the planting of shade trees produced by the nurseries. 

__IDAL
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ata) Increased availability of charcoal and building materials 
reasonable prices.
 

3) Private Sector:
 

a) Increased opportunity to produce and mzrket charcoal.
 

B. Institutional Caability of Forestry Deartment: 

That the GOS Forestry Departrent 'has the capability to carry out
 
the plantation project, given the requisite assistance of capital inputs,
 

in the UNSO project to restock thehas been damonstrated in North Kordofm 
gum arabic belt. The Department has sufficient capable human resources,
 
but is woefully lacking in funds for the capital and logistic needs of even 
its existing programs. Provision of the equipment for this program will 
have a wide-ranging impact on their ability to carry-out other projects
 
in the region.
 

result of lack of funds, the Forestry Deparment's extension
Partly as a 

in recent years. This project will, in additionservice has be-en inadequate 

to improving the logistic capacity of the Department, worl" to increase the 
quantity and quality of the extension service in Kasqala Province. The CARE 
staff will work closely with the Forestry Department scaff to up-grade its
 

extension service, and introduce techniques which have proven successful
 
in other CARE programs- of a similar nature. 

The combination of increased logistical capacity, improved and broadened
 
and the addition of two multi-purpose nurseries, shouldextension service, 

enable the Forestry Department in Kassala to provide better and more extensive 
services to farmers and villagers inthe Province far beyond the life of
 

this Project. The recurrent costs to the Forestry Department of aintaining 
the forest plantations will be almost nil. Harvesting of wood products for 
charcoal production is done by ccntract, with the pzoceeds go4ing to the Forestry 

Department to finance supervision and raintenance. These funds will be suffi
cient to maintain the t-o nurseries after the fiv.e-year project period ends. 
The nurseries will continue to provide seedlings for private farmers and 
future forest reserves. 

C. Ancillary Procrarrs: 
In view of the fact that the vast majority of Sudanese now use, and
 

renewable energy resources forwill continue to use for the iinmediate future, 
cooking purposes, this project will also seek to incorporate the efforts of
 
CARE and other agencies wrking in the field of Fuel-efficient cookstoves 
and charcoal kilns. While it is impossible to say at this stage just how such 
efforts will be incorporated, CARE Aill maintain'close contact with the
 

an attempt a mechanismNational Energy Administration and others in to discover 
for inclusion of the introduction of energy-efficient cookstoves and charcoal 
producing kilns in the project.
 

../
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While the principal results expected from the project are imneiate 
income and fuel-wood availability, the extension service improvement should 
not be neglected in examining the objectives. CARE and the Forestry Depar
tmtent will work with private farmers and villagers to encourage them to 
establish private woodlots for fuel-wood, construction material, and fodder 
production. Windbreaks for large machanized fann areas will. also be en
couraged to avoid wind erosion and enhance soil fertility. The multi-purpose 
nurseries will make available seedlings to interested fanmers and villagers 
for these purposes both during the life of the project and after. Village 
meetings, planting of daeonstration plots, and possibly audio-visual materials 
will be utilized to popularize the idea of ivodlots and windbreaks. 

D. Economic and Financial Afialysis: 

1. Economic Analysis: 
The model selected for the economic analysis envisions clear 

felling of allblock fuelw.od plantations seven years from their inception. 
While the intention is to allow thdae forest reserves to remain standing 
for 25 years in order to ccntinuously produce fodder and gum arabic, and 
to then cut them for charcoal, it was felt that a ",-rst-case" analysis of 
cutting after seven years should he presented. Therefore, fodder and gum 
arabic yields are those from shelterbelt and agrisiiviculture programs after 
year eleven. It should be noted that by leaving the block plantations stand
ing for one complete cycle (25-28 years), fodder and gum arabic returns will 
remain at a much higher level, and returns for charcoal would appear- in year 
24. Also, no returns for fuel ood or charcoal have been shown for the agro
forestry plantatio,:..
 

A shadow rate of U.S.$ 1.O = LS. 1.6 has been used for the analysis. 
Local currency project costs have been converted at this rate, while dollar 
costs haVe been shown as actuals. 

No provision has been made for inflation, although mention should be 
made of the fact that the charcoal/ f uelulod price has increased )y 800X' 
in the last ten years in the Su4an. Based upon this fact, and the increas
ing scarcity of this conmodity, it is felt that the inflation rate of the 
benefits will be higher than that of the costs, thereby giving an even hightr 
internal rate of return ifinflation hadl been taken into account. 

2. Financial Analysis: 
The financial analysis has been done in two parts: benefits to
 

the GOS (Forestry Depart;;mnt) and benefits to the individual fanner. The
 
fonrer has been done in two ways: clear-felling of block plantations commenc
ing after year 7 (to match the etaomcm. analysis), and continuation of the
 
block plantations for 28 years. In both, constant 1982 values have been used
 
for land (lease value), and for benefits (charcoal, fodder, gum arabic), with
 
no provision for inflation.
 

•.../26 .r 
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The financial analysis for the individual farmer asswres a five-year
production/fallow cycle for sorghum. No increase in crop yields has
been shown on the benefits side, although increased crop yields are expect
ed as a result of adoption of agroforestry techn-iques. Also, no provision
has been made for inflation in any of the costs or benefits. 

Me financial analysis under both scenarios for the fcjest Dtpart
(the charcoal ncdel and the fuelwood mcde1) clearly indicate that the
benefits derivcd fzcm either of these approaches as a result of the projectare more tham sufficient to offset the recurrent operating costs after
the life Of th- project. 11us there is a definite positive financial retuni 
to the forest Dcpartment. 
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E00NMIC ANALYSIS
 

Fnm~ffrr 

1) 	 Costs: U.S. dollar figure for local pro.ject costs (first five years)
calculated at U.S.$ 1 = LS. 1.6 (shado* ' rate).. No inflation factor 
incindod in either costs or benefits, since the model assures the in
flation rate will affect foregone output (opportunity) costs and benefits 
equally. GOS contributions of land and personnel not included in operat
ing costs for first five years, but valued at approximately U.S.$ 200,000 
for this period. 

2) 	 Shadow rate of U.S.$ 1 = LS. 1.6 used for calculating foregone output 
costs and all economic benefits. 

3) 	 If project land were planted in sorghin, average yield would bl 0.35 m/
Feddan. Unit farmgate price is LS. 15/8Okg or LS. 187,50/mt = U.S.$117/mt.
Model assumes sorghum production for five year cycles with five year fallow 
periods.. In reality, land is often not re-usable due to high cost of reha
bilitation, so figures are probably high. 

4) 	 Operating costs in years 6 ahd 7 are basically recurrent costs of plan
tation maintenance (san as years 4 and 5) plus $ 2000 for supervisory
and ndscellaneous costs. Labor costs are estimated tc be LS. 5 for main
tenance and LS. 3 for other operations. Although maintenance of the 
Shelterbelt/Agroforestry (SB/AS) systems vill e provi.dcd by leaseholders 

.withoutcost,' this shadow cost has also included in maintenance costs. 

5) 	Harvest costi. =re estimate at LS. 0.95/ 3 (stumpage) including LS. 0.10 
town iiprovement tax and LS. 0.10 development tax. Shadow harvesting 
costs for SB/AS systems were included in the analysis. Harvest costs do 
not include marketing costs as no information available. One might assume 
that marketing costs might add an additional LS. 1.000 - 2.COO/m to the 
stmipage price. 

6) 	 Yields: mean average increnent is estimnated to be 2.0m3/feddan/year ur 
a standing volume of apprvdxmately 14 m3/feddan after seven years. This 
is a conservative figun, since actual yields should be abou 18 m3/feddan,
with a mean annual incrmennt of 2.5 m3/feddan/year. 

7) 	 The wholesale price of fueluocd in the Gedaref area is LS. 9-15/m3 . 
Actual retail price as estimated by the National Energy Administration at 
2-3 times the wholesale price. A conservative figure of LS. 30.000 
(U.S.$ 19.00/m3 ) was taken as an average. 

8) 	 Fodder: The .inistry of Agriculture estimates that one feddan of unimprov
ed rangeland in the GedareF area can produce 0.15 tons of usable forage 
per year. Improved fodder production using acacia seval anti-senegal can 

comr. - L/I
 



increase yields to 1 .0 - 1 .5 tonslfeddar/year. A yield of 1 ton/feddanf 
year or one animal unit was used in the moidel. Value of one animal unit 
per year is LS. 180 = U.S.4 113. No estimates available for cost of 
harvesting or marketing fodder. 

9) 	 Gum Arabic: Benefits f6r gum arabi, ,ere calculated assmding an average 
of 262 trees/feddan (4 x 4 mater spacing). With 60M of the trees gum 
producing species, one gum tree yields 125 grarrs/yer from years 5-25. 
Market value of gum arabic is LS. 27/1002bs or U.S.$ 0.32 per kilogram. 
No estimate available for costs of hkeawesting gwn arabic. 

10) 	 Apart from the measurable benefits, those which are unquantifiable in
clude reduced soil erosion, increased crop yields, production of thbox-s 
for fencing, prcduction of cnstructicn poles, improveannt in the envi
rcnnent of the villa;es and refugee settlement, and incorre generation 
among the refugees. 
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FINANCIAL ANALYSIS
 

Footnotes (Forestry Department; Charcoal Mdel)
 

1) Operating cost: assuns nursery ceases to operate after year five.
In actuality, nurseries will contenue to function for agroforestry 
program. 

2) Land value: Present lease value cf Land set at LS. 3.000 per feddan. 

3) Fodder- value calculated at LS. 180 per feddan per year, or equivalent
of one animal unit. Assumes /1,of value will accrue to the Forestry
Depart ent. for grazing and /or harvesting rights. 

4) Charcoal: market Drice is LS. 3.50 per bag (1CZ !bs). Pcducticn
calculatcd at 85 bags per feddan. Assumrs IS. 0.60. per bag accrues 
to Forestry Departmnt for harvasting rights and royalties. (average
tender price) 

5) Gum arabic: present market value LS. 0.600/I1lc. Assumes 20% of market 
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FINANCIAL ANALYSI. 

Footnotes (Forestry Deparm nt; Fueluod Model) 

The model assumes clear teling 9F all block Fuelwood plantations 
by year 10. 

1) 	 Operating costs: assumes for purposes of this anAlysis that nurseries 
cease to operate after year five. In actuality, nurseries will continue 
to operate to provide seedlihgs for agroforestry program. 

2) 	 Land value: present lease value of land set at LS. 3.00 per feddan. 

3) 	 Fueluood: assumes yields of 14 m3 per fedd n. Estimates that 20% 
of market value will accrue to Forestry Deparment for clearing " 
rights, etc. 

4) 	 Fodder: value calculated at LS. 180 per feddan per year, or equivalent
of one animal unit. Assumes 10%of value will accrue to Forestry Depar
trent for graing and/or harvesting rights. 



FINAJEIAX AM~LYSIS (In Sudanse Pcsids Per Feddmn) 
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FINANCAL ANALYSI!
 

Footnotes (Individual Farmer; Agroforestry)
 

I) Fodder: yield calculated at one ton per feddan per year equal to one 
animal unit. Value calculated at LS. 180 per ton x 6%of land used 
for agroforestry = LS. 10.80. Harvestifig costs calculated at 5.6 
man days per feddan x LS. 3 -perman day x 60' = LS. 1.010 labor costs 
for net value of LS. 9.790. 

2) Charcoal: assumes fatwer will receive 50Y of market price of LS. 3.500 
per bag. Assumes yield of 85 bags per feddan x 6% = 5.10 bags per 
feddan x LS. 1.750 per bag LS. 8.930. 

3) Gum arabic: yield is calculated at 19.65 kilos per feddan x 6% = 1.18 
kilos. Assumes 5X/ of market price of LS. 0.600 k4. occrues t6 farmel 
or 1.18 x 0.300 = LS. 0.350 per feddan. 

4) Dura: assumes 6% reduction in output. No provision 
-yields as result of..agroforestry efforts. 

for increased 
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11o. 101/4/I Forests Admrintstration 

Date: 25.11.1982 P.O. Box 658 
Khartoum-


Director,
 
O.A.R.L Sudan 

Subject:-"RefAeq REforestation Pro.Jecot,
 

Ref. Conversati6i with Mr. Dumu 24th. Nov. 
This is to confirm that Forestr- staff on secondmont 

from bath central an Reginal Porestry will be Porv

ide& to the Regugee Reforestation Project. 

Karae liasajan Badi 
Director General 

ientral -Porests Administ:atio# 

Khartoum *e 
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D:/.oo'or
 
CAR. - Sudci., 
MEu= t o' . o 

ibject z Lett~er of Injtent 

Beez 4e Dmi 

Reference recant contacta end correspondence , pleaie 
convey to your organization the conowxz'.nce of the Govoxnoz..r 

Eaten Region to assign Io.ooo feddans for the proposed refugee 

forests o Vive thousand feddaae are located in Showal area; 

another fiVe thousand feddens are In Abu Rakham area . 

We Expect that project facilities and activities will 

be extended, whenvor posible , to cover adjoiuinl areas where 

the tree -cover has been completely removed. Present locol funds 

fall short of meetig 5% of the proposed annual afforestra~on b

programme 

S:Lncero3y,. 

M41,14ntor of Af_, 



Initial Environmental Examstion 

Project Location: Gedaref, Sudan
 

Projeoct title: Sudan Eastern Reforestation (650-0064)
 

Funding: $4,550,000 

Life of Projeot: FT 1983 - 1988 

IM Prepared by: Dennis Panther, AnR/TR/SDP 

Envirowaontal Action Rocommendod:
 

This project will have a beneficial effect on th6 environment and,theefqre a
 
negative determination is recommended along with a modol evaluation system as
 
developed for Somalia CDA Foreutry Project.
 

Concurronce Of~~J..A/A/PD/RAP
 
Bureau Environmental Officer Action:
 

Disapproved
 

Date -30 DC ?n. 

Ole-rance
 
GC/AFR___________
 



Examination of Nature, Scope, and Magnitude of Environmental rmpacts 

A. 	 Description of Project 

1. 	 General 

Ethiopian refugees have been settled in the Kassala region of Eastern
 
Sudan and they were provided with land by the Sudanese government and 
wells by the U.N. This area has been subject to intensive mechanized 
cereals farring in the past, which depleted the soil of plant 
nutrients and in the process, doforested large tracts of land. 

The 	purpose of this project is to enhance the quality of life for the
 
refugees and Sudanese living in this area. Its objectives are:
 

a. 	increasing the local fuolwood supply,
 

b. 	generating income potentials,
 

c. 	increasing the productive capacity of the soil through the
 
extension of agroforestry tochnics,
 

d. 	increasing the institutional capacitT and quality of the
 
Sudanese Forest service tn manage plantations and enable it to
 
provide tree and shrub sor- .ngs for windbreaks, shade and
 
soil improvement,
 

2. 	Activities
 

Punding will be provided through CARE for three sub-regional nurseries
 
to be built. These nurseries will provide 300,000 seedling/year for
 
outplanting at five plantation sites and for distribution to farmers
 
for their fields. Two tractors will be purchased for transporting the
 
caedlings, land preparation, and weeding.
 

Zschbical anviotance, in addition to principal forestry
 
advisor/project managed and a project silviculturalist, will include:
 

a. 	a forestry extinsion specialist (4 pm) to devise an extension
 
training program.
 

b. 	an agronomist (2 pm) to study soil and climatic conditions and
 
to recommend aro-forestry systems in the project area.
 

o. 	a rural sociologist (6 pm) to initiate baseline data
 
collection for use in evaluations and when analyzed, to
 
provide guidelines for stimulating farmer participation.
 

B. 	Identification and Evaluation of Environmental r2pacts
 

Tractors will be used for site preparation on five tracts of approximately
 
600 ha. each and to form dikes to direct rainfall to the seedlings. All
 



plantation sites have been inspected by AID/V, REDSO/EA and CAR, staff. The 
soil is deep sand with sloping of loon than 10%. Potential water erosion will 
be checked by the diking syotom thereby increasing the infiltration rate and 
ground water.
 

Building construction will be confined to office/eds/eomo housing at each 
nu !sery. These buildings will be modest in size and not have a significant 
effect on the environ.eut. Fences will be erected around each plantation to 
exclude animals from the young trees. 

The egroforestry activities will have a beneficial effect on farmers fields.
 
Native nitrogon-fixing species will be used as wind breaks, fuelwood, and" 
animal fodder. They will decrease wind erosion end increase soil fertility 
with decaying loaves and protect the soil against'diroct sunlight. 

Technical assistance will provide for a better environmental awareness to both 
tho faraing commuity and Government officials. 

II. Recormendation f.or Fnvironmcntn1 Actions 

The foregoinS oxaninntion indicates that the lon. 
will significantly improve the local environment. 
recommended. 

term Pffoet
A negative 

s oI. this projeot 
determination is 

It i,.also recommended that Evaluations should use system developed for the
 
So, lia CDA Forestry Projec-t (649-0122).
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OPRATIONAL PROGRAM GRANT PROPOSAL
 

Country S Sudan 
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PROPOSAL FOR A 
REFUGEE REFORESTATION PROJECT 

IN KASSALA PROVINCE 

1 . INTRODUCTION 

Successive influxes of refugees from four of the Sudan's neighboring 
countries have resulted in th-a presence of nearly one-half million refugees 
on Sudanese territory at present time. By far the greatest number of 
these refugees came from Ethiopia, the majority of whom has been settled 
by the Government of the Sudan (GOS) in Kassala Province in Eastern Sudan. 

The aim of the GOS is to establish a series of self-sufficient refugee
 
settlements of 5-6,000 inhabitants each. Thus far, twenty -one such sett
lements have been set up in Kassala Province, with each family allotted 
5-10 feddans (1 feddan = .42 hectares) of agricultural land. Assistance 
in establishing these settlements has been received from the United Nations
 
High Commission for Refugees, the United Nations World Food Program, and
 
various voluntary agencies.
 

In the last ten years, much of the rainfed arable land of Kassala
 
province has been brought iunder intensive mechanized cultivation of sorghum 
(dura). This highly profitable agricultural system has attracted many in
vestors and conmercial farmers to seek lease-hold lands from the government. 
As a result, vast tracts of land have been cleared of all tree and ground 
cover to facilitate the use of tractors and thus hold cultivation costs to 
a minimum. Profitable though it might be, productivity on these fragile 
soils declines rapidly after 4 to 5 years of intensive cropping and the 
cultivators are forced to abandon the lands and seek new areas for exploita
tion. Increasing demographic pressure both from refugee influxes in the 
area and from the very large sizes of the Sudanese agribusiness holdings 
has made it increasingly difficult to find suitable new areas. This has
 
served to shorten the fallow period in the area and led to a generally 
lower level of environmental stability in the areas as witnessed by accele
rated loss of site productivity on the farms, greater susceptibility to
 
drought conditions, and localized incidences of longer-tern desertification. 
In addition to the perturbing evidence of declining agricultural productivity,
 
the local populace, both refugee and Sudanese, is finding it more difficult
 
to obtain the fuelwood and charcoal with which they have traditionally, and 
almost univerally, met their needs for domestic energy. Building materials
 
and thorn fencing have also become increasingly scarce. Both refugee and 
low income Sudanese in the area must now travel long distances to collect
 
fuelwood, and thorn fencing material which was once readily available, 
often must be brought by camel or truck to the villages and settlements. 

./2
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During the dry months (January-June) lack of animal fodder normally 
available from trees reaches critical proportions, resulting in high 
animal mortality and chronic ill-health of the livestock belonging to 
both Sudanese and refugees. Finally, the paucity of trees in the refugee 
settlements makes the living environment barren and desolate. 

To help ameliorate this situation, the GOS conmissioner for Refugees 
has requested that CARE join with them and the Forestry Department to 
mount a refugee settlement reforestation project. The aims of this pro
ject are manifold. Firstly, it will provide immediate income generation 
to the refugees by creating employment opportunities associated with a 
labour intensive tree planting campaign near their settlements. It will 
improve the lot of both refugee and low income Sudanese farmers by making 
fuelwood obtainable at sites proximate to their dwellings. It will enable 
private sector agents to harvest the wood under Forestry Department manage
ment thereby stimulating the local economy. Over the long term, the project 
will set out to demonstrate the potential benefits obtainable through a 
closer integration of forestry and agriculture in terms of increased availa
bility of wood for domestic energy and enhanced environmental stability 
leading to sustainable agricultural production in the area. Finally, by 
providing the Forestry Department with the capability to demonstrate the 
positive effects of trees on the environment, and to train local residents 
in their establishment and management, the project will further reinforce 
the Department's role in fostering and sustaining appropriate land use 
nolicy and practice in the semi-arid regions of the country. 

In short, forests form the cornerstone of the state of the environment 
on which the destiny of the land and the people so vitally depend. Their 
functions are basic and indispensable. They provide essential needs; fuel, 
fodder, shelter and the means to a livelihood to the populace; they mine 
the deeper layers of the soil to translocate plant nutrients to the top
soil; throug? their leaf fall they add organic matter necessary for moisture 
retention in the surface layers of the agricultural field; they provide 
shelter against the dessicating winds and moderate the extremes of harsh 
climate in this semi-arid area. The lands of Kassala Province, indeed of 
all of the semi-arid zone of the Sudan, can be fertile and productive with 
rationally managed and utilized tree cover, or barren and sterile without 
it. Unless affirmative measures are soon initiated, and ample demonstration 
effect achieved, convincing farmer and policy-maker alike of the soundness 
of a closer integration of forestry and agriculture in the semi-arid areas 
of the country, little will remain except extensive tracts of land requiring 
costly and difficult rehabilitation to bring them back to productivity and 
halt the unrelenting forces of desertification.
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II. PRI ErT DESIGN 

A. Statement of the Problem: 

Intensive mechanized cultivation of sorghum in Kassala Province, 
combined with large refugee influxes have led to an almst complete de
forestation of a region that was not long ago, an important supplier of 
fuelwod and charcoal for the country. This situation, if allowed to 
continue unchecked, will lead to destruction of the environent and natu
ral resources upon which the population depends for its .L*velihood and 
existence. 

1. 	1'y diminishii;,, .vai I qib i 'y ' !iu 'x.d0 . u~I COfl;
truction wood: 

Fuel and construction uood, a renewable resource that has 
been plentiful in the past, is generally taken for granted. If managed 
correctly, and if replanted in heavy-use areas, this resource can sustain 
an increasing demand which would rw-an a higher standard of living for the 
populatic.. Given the current trend in the Sudan, heever, this resource 
will gradually disappear until people in the area are forc.ad to reduce 
their standard of living or move away. In extreme cases, the denuded land 
will be ruined byond its ability to reconstitute itself. 

The gravity of the situation in the Sudan cannot be overstated. Ten 
years ago, Kassala Province produced fuelwood and charcoal for its on use 
and for delivery to other regions of the country. As mLchanized cultiva
tion led to denuding of the area, charcoal production shifted South and 
to other areas of the country. Villagers in the Gedaref District of Kassala 
Province (target area for this project) who for years took for granted the 
ready availability of free fuelux,>ecd and fodder at Short distances fr.n their 
homes, now find themselves obliged to travel 4-6 hours by camel and donkey 
to secure a week's supply. !.:any t,-mbers of the population have been forced 
into cash procuremrent of fuelwuod further straining their fragile hold on 
doestic economic stability. The arrival of large nuterbs of Ethiopian 
refugees in the area has further exacerbated the dmands for these vital 
conmodities. 

It is clear that a crisis in fuel~cod is developing for tho- inhabitants 
of Kassala Province and for those of other regions of' the country which 
were formerly dependent o the prcduction and supply from the, area. 
Large-scale :;Abstitiution of fuelwcxA for dctxsstic erergy is unlikely in 
the near future due to total national dependance on inerted petro?. n ld 

an increasirg foreign deficit with which to purcha-;e .;uch products. With 
a decline it- th- availability of fuelvwlod, rural dwllers are: usx.n, agri.
cultural re-eidues for cooking, thereob¢ shrort-circuiting tb. return of orga
nic matter to the soil ei tbir directly r7 through animl waste:;. 

Fudder from r f: s 	 hasr nmeroeiu: r'um ir~d brush cov,'r txz onie diffi
cult to obtain and villager:; rs:;t .spond i xcreas.ing acunt; of time and 
energy to secure food for th'ir aninls, as well t:; for fenczing and 
construction material requind or :heir farrs. 

Adq 
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2. Ecological Equilibrium: 

A second critical element of the problem has already been 
alluded to: the deterioration of the environment. This phenomenon is 
acknowledged almost universally by both Sudanese and foreign visitors 
alike. Although its causes are numerous and complex, principal among 
them is the rampant growth of mechanized agriculture in Kassala, coupl
ed with the denographic growth and concomitant demand for fuelwood and 
charcoal in the region. The increased demand for these items resulting 
from the large influx of refugees into the region has certainly compound
ed the prblem. These circumstances have placed monumental pressure on 
the environewent as a result of: 

a. "remendous expansion of the anount of land under mechanized 
cultivation, with the resultant uproting of trees and land covcr to 
facilitate tractor utilization;
 

b. Overgrazing by herd,; and flocks whose numbers have increased 
with demographic increases; 

c. Umag.d Y ,truction of woody species For firewood and other 
domestic purposes. 

Given the pressure to produce iiure food crops, and the rewards from 
doing so, it is unlikely thkit, without outside Lssistance and strong in
tervention by tlhe GOS, the already limited resources of Kassala Province 
can continue to sustain sorgh=. production in its present form. Without 
a campaign aime-d at increasitxj the tree and brush cover across the land
scape, the situtmion can only ,woren. What is required for the long 
term is a sound land use policy direCted by tl government, implemeinted 
by the Xeople, ,and in thv case of tniue needs for ryeforuestation, guided 
and serviced by te Forestry D)epd'tnunt. SiK-lter belts, intensified bush/ 
te fal low, agroforest ry and agrisi lviculture, fast-gowing fuelwood 
plantations, res.;rve and protection forest:;, are all promising ingredients 
to an integrated agriculture and forestry system which can sustain both 
agricultural Lrd fcre:;try produAtivity and maintain the envirzmaintal 
stability on Oi ich human survival depends in thes e semi-arid regions. 
This projiX:t i-, int,2nEd as; the beginning of this process in Gedaref District, 
nd reflects ,ov,:)In' practice underway in other threatenboth policy and 

ed areas of the Sudan. If La.! project can demonstrate the potential for 
solutions to th. Frob1:;, it will make an important step in the right 
direction. 

1). Final (ijal1: 

Tir Fial (GKols of this project are two-fold. The simplest to 
state clearly, to wchieve, and to measure will be to improve the quality 
of life and cnvironment of more than 40,000 refugees and rural Sudanese 
living in Gedaref District of Kassala Province within five years of project 
completion. 

"'/5 
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The more difficult to achieve will be the introduction, and accep
tance by rural farmers, both refugee and Sudanese, of the practice of 
integrating argiculture, forestry, and animal husbandry so as to maxi
mize overall land productivity on a sustained basis, and to maintain 
the environmental stablility upon which production and producers depend. 

C. Intermediate Goals:
 

In pursuing the above mentioned long-term final goals, the 
project will bring its resources and efforts to bear in furthering more 
specific intermediate goals. These will include: 

- generating income earning employment opportunities over the 
life of the project for the rural population, particularly the refugee 
groups; 

- demonstrating tiirough physical achievement of planting tar
gets integrated into the agricultiral production system, the real poten
tial of forestry support for agriculture in the area; 

- providing a proximate source of badly needed fuelwood, fodder, 
fencing and domestic construction materials for both refugee and Sudanese 
populations in the area; 

- establishing a base for training of local villagers and 
Forest-v Department field staff in the proper integration of agriculture 
and forpstry in semi-arid conditions; 

- enhancing the institutional capacity of the Forestry Depar
tmeent to guide and service the demands for sound natural resources 
management; 

- creating further income generation possibilities from the 
production and sale of wood products; and 

- enhancing the rural living environment through the addition 
of tree shade, rxduced wind and water erosion and general protection 
from the harsh clinte. 

D. Project Activity Targets: 

In order to achieve the specified goals, four major types of 
activities will L-2 undertaken. These will be: 

1. Establishnnt of Nurseries and production of tree seedlings 

2. Plantation establishment and maintenance. 

3. Training and extension inconmunity and agroforestry.
 

4. Management and harvesting of established plantations. 
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1. Establishment of Nurseries and Seedling Production: 

Two central nurseries will be established: one at Showak and 
one at Abu Rakham. These will provide seedlings for the proposed wood
lot plantations, for the farmers encouraged by the extension program to 
plant shelterbelts, windbreaks, and private woodlots, and for refugee 
and village settlements to provide shade trees. Each nursery will be 
on five feddans of land. That at Showak will be on the bank of the 
Atbara river and irrigated therefrom, while that at Abu Rakham will be 
sited on the Rahad Scheme canal for irrigation. The two nurseries will 
also serve as focal points for the extension program. It is felt that 
establishment of additional nurseries, while possibly providing savings
 
by reducing transport costs, would involve additional foreign exchange 
capital costs, and would be beyond the ability of the Forestry Depart
ment to maintain and operate after the life of the project. Nursery 
construction will begin in May 1983 and will be completed by December 
1983. This will include fencing, pump installation, and construction 
of warehouse, toolshed, and guardhouse. 

Seedling production will be phased according to the requirements 
for planting of woodlots, shelterbelts, windbreaks, and shade trees. 
At inception, major production will be for woodlot plantations, but 
additional plants will be produced for distribution to interested farmers 
both refugee and Sudanese, who will be encouraged to undertake planting 
on their own. As the extension program develops and gains momentum, it 
is envisaged that seedling pr&o-ction for agroforestry efforts 
will increase accordingly. 

The following table gives a summary of seedling production at each 
of the two nurseries over the life of the project. It is intended prin
cipally as a planning guide, and a certain latitude in seedling produc
tion must be assumed due to the unknown extent of the effects of the 
extension efforts.
 
Nursery Production (numbers of seedlings)
 

Year 1 2 3 4 5
 

Nursery 

Showak 0 300,000 500,000 500,000 500,000 

Abu Rakham 0 300,000 500,000 500,000 500,000 

Total 0 600,000 1,000,000 1,000,000 1,000,000 

In addition to raising and distributing over three million seedlings 
during the life of the project, the nurseries are expected to serve as 

...
7 



-7

focal points for demonstrating the possibilities and potential of tree 
planting in the area. Accordingly, extension programs will be organiz
ed at each nursery site, and promotion and training exercises carried 
out there throughout the project and hopefully thereafter. Success in 
this extension aspect of the project will create a genuine interest in 
tree planting and a consequent demand for seedlings which will encourage 
the Forestry Department to continue to maintain and operate the nurseries 
beyond the life of this project. 

2. 	 Plantation Establishment and Maintenar,. ;e: 

The target of this project will be to bring 10,000 feddans under 
tree cultivation during five years. Of this amount, it is tentatively 
estimated that some 6,000 feddans will consist of block fuelwood plan
tations, proximate to the refugee settlements. The remainder of the 
terget will be shelterbelt, agrisilviculture, and village woodlot plant
ings on privately held lands. It must be emphasized that these targets 
are tentative and flexible, and the actual mixture of plantings will 
depend in large part upon the success of the extension efforts in en
couraging farmers and villagers to embrace agro-forestry techniques by 
demonstrating their economic value and impact. The following projected 
planting targets, therefore, should be vietwed not as rigid planning tar
gets, but rather as indicative margins under which the project will be 
implemented. They may, indeed they will, be subject to change as the 
dictates of field experience indicate.
 

Plantation Targets (in feddans) 

Year 1 2 3 4 5 

Site FP SB/AS FP SB/AS FP SB/AS FP SB/AS FP SB/A 

Um Gargur 0 500 50 150 500 300 500 300 

Karkora 0 50 500 150 300 500 300 

Wad Awad 0 500 50 150 500 300 500 300 

Abu Rakham 0 50 500 150 300 500 300 

Tenebda 0 50 500 1.50 500 300 300 

TOTAL 0 1000 250 1500 750 1500 1500 2000 1500 

Note: FP - fuelwood plantations planted in block form 
SB/AS - Shelterbelt plantings/Agrisilviculture. The former are 

rows of five wide trees planted perpendicular to prevailing 
winds; the latter are plantings carried out on farm lands 
in the last year before they are left for fallow. Both 
expressed in total areas planted. 

As can be seen from the above, it is tentatively planned to establish 
tree plantings of various types on 10,000 feddans of land durinq the life 

of the project. All three types of plantings 'All produce fuelwood, 
although different management systems will be used and therefore diffe
rent yields may be expected from each. The following is a graphic 
calendar of activities through a typical annual cycle. 
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NURSERY/PLANTATION CALENDAR 

Month 

Activity Jan. Feb. March April May June ,July Aug. Sept. Oct. Nov. Dec. 

Nursery 
seedling-
production 

-

Site Preparation 

Pit digging 

vret."itioning
of 
seedlings 

* 

Pre-planting 
cultivation 

Planting 

Supplementary 
watering 

* 
4 -

Weeding 

Seedling 
live 
fence 

Maintenance 

* 

* 1 

Note:* indicates activity will be carried out as required. 
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3. Training and Extension in Community and Agro-Forestry: 

In order to complement and make optimum use of the physical 
demonstration to be achievd through tree planting, the project will 
undertake modest but well-rounded training and extension programs. 
In the first and second years of the project, professional and technical 

personnel will participate in training courses organized at Gedaref, 
to fully acqu-int them with the policy issues, goals, activities, tech

niques, targets, and possible problems of the project. Regular monthly 

meetings of the project staff and frequent field visits by the project 
motivated, field-oriented
managers will help to mould the staff into a 


able to respond to the changes, problems, and opportunities whichteam, 

the project encounters.
 

Short worker training courses for both nursery and plantation workers 
in order to ensure that optimumwill be organized by the project staff, 

raised, and that losses from transporting and transplantnursery stock is 
these courses will being seedlings are kept to a minimum. In addition, 

to explain the broader aspects of the project goals and activities,used 
thereby serving as extension courses for the laborers, who are in fact 

and making them spokesmen for project activities.farmers, 

It would be both premature and presumptuous to assume that a full

fledged extension campaign aimed at motivating refugee and Sudanese farmers 
to engage inwoodlot and agro-forestry activities can be detailed at this
 

Only one or two years of field level experience working with the
time. 

local populace can determine the shape and methodology of such a program.
 

in the early years will centr around tangible incentives to
The approach 
These will be in the form of provision of shade treerefugees and farmers. 


seedlings for their homes, fruit tree seeelings for planting in their com
school programs for improving schoolpounds and irrigated with waste water, 

school children in planting techniques,compounds and educating etc. 

As fuelwood plantations are successfully established, the pace of the
 

program will expand and quicken, Utilizing the demonstrationextension 

effect of the woodlots, village meetings with farmers and refugees will
 

be organized and addressed by project staff.
 
Liason
The use of visual presentations such as puppet shows will be tried. 


with FAO extension experts should also help in formulating a workable ex-

The burden of devising and implementing
tension and education program. 


this aspect of the project will fall almost completely upon the project
 

staff, and it is hoped that after their initial experience with refugees
 

and farmers in establishing the fuelwood plantations, they will be in an
 

excellent position to design a workable and effective extension effort.
 

•../1o
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In summary, the extension program must be flexible. It will be action 
and incentive oriented, rather than merely promotional. Once daenstration 
plantings provide evidence of the value of fuelwood and agro-forestry acti
vities, fainers and refugees may be expected to conclude that tree planting
is an economically sound proposition. With the existence of the nurseries 
and their continued ability to provide seedlings for these activities, it
 
is hoped that the land put under forestry and agro-forestry programs will
 
far exceed the modest targets which this project aims to achieve.
 

4. Management and Harvesting of Forest Products:
 

While the fuelwood plantations will only reach production after 
the project has reached completion, something must be said about the formal 
arrangements for management of these woodlots. Production has been conser
vatively estimated at 10 cubic meters standing volume per feddan in the 
seventh year after planting. The woodlots will be managed by the Forestry 
Department, and fuelwood licenses granted on a tender basis, with opportu
nities to bid offered to both refugees and Sudanese alike. Proceeds from 
sale of licenses will be used to support continuation of the program by 
the Forestry Department. Shelter belts and agrisilviculture plantings will 
be managed somewhat differently, since in the case of woodlots sustained 
fuelwood production is presumed, while for shelter belts harvesting is
 
necessarily more selective and spread out to maintain the protective fun
ction. Agrisilviculture plots, when used as improved tree-fallow, may

be clearfelled and the land returned to agriculture. Both of these activi
ties will produce fuelwood and charcoal for domestic use and off-site sale 
by the farmers. 

E. Technical Considerations:
 

Nursery and plantation technique has been described above to some
 
degree. These will be further refined by the Project Manager, Co-Manager 
and the Silviculturalist who will prepare a detailed work plan at the 
beginning of the Project, annual working pans, a nursery production manual 
and a plantation work guide. 

Species will be chosen for appropriateness as fuel and charcoal pro
ducers, palatability as fodder, and for construction and shade tree uses. 
They will also be selected according to suitability for integration with
 
agriculture. Considerable experience has already been gained by the Forestr
 
Department in the Sudan and species may be expected to include the following
 

Acacia Seyal (Talh): This the predominant species in the Kassala 
Province. It provides wood of high caloric value, and its seed pods pro
vide good fodder for livestock. This will be the predominant species 
produced by the nurseries and used at the plantations. 

Azadirachta Indica (Neem): Neem provides a good fuelwood, in addition
 
to being an excellent and fast-growing shade tree. Its wood can be used
 
for construction purposes provided the bark is removed to avoid damage from
 
borers. 

.. 11 
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Acacia Senegal (Hashab): This is a well known species in the country 
producing gum Arabic and often employed for interplanting in the fields 
throughout the country. It is a palatable forage/fcdder species and 
produces good fuelwood and charcoal. 

Other species to be employed include Acacia Mellifera and Acacia Nubica 
(for live fences) and mango and guava (as fruit trees). Further trials and 
small demonstration plots of well-known arid known species may be experiment
ed in the course of the Project upon recommendation of the Forestry Depar
tment.
 

F. Personnel Requirements:
 

Management and administrative responsibility will be shared by a 
CARE representative and the GOS Conservator of Forests for the Gedaref 
District, both posted in Gedaref. As co-project managers they will be 
responsible for overall policy and implementation of the project. A 
Peace Corps or VSO silviculturalist also posted in Gedaref will provide 
technical guidance to the project. There will be an Assistant Conservator 
of Forests and his counterpart, a VSO Forester, assigned to each of th!' 
two project areas. Each project nursery/plantation area will have two 
Forest Oversees/Rangers assigned to plantation protection and extension 
activities, and a Nursery Supervisor. A CARE international staff member 
will provide administrative support in the project area, liason with GOS 
officials in Khartoum, and back-up support for the project co-managers. 

Personnel Organization 

Gedaref 

CARE Forester 
(project co-manager) 

Conservator of Forests 
(project co-manager) 

CARE Administrator Silviculturalist (volunteer) 

Showak Nursery Abu Rakham Nursery 
Assistant Conservator of Forests Assistant Conservator of Forests 

Plantation Sites Plantation Sites 

Um Gargur Karkora Abu Rakham Wad Awad Tenebda 

1 VSO Forester 1 VSO Forester 
2 Forest Rangers 2 Forest Rangers 
2 Overseers 2 Overseers 

The use of PCVs as foresters at the plantation sites was initially 
considered. However, due to the considerably shorter lead time required 
for recruitment of VSO volunteers and the fact that a well-developed VSO 
administrative support structure exists in Sudan, it is planned that the 
first volunteers will be VO's. There will be consideration of replacing 
VSOs with USPCV's in year 3 of the project. The silviculturalist volunteer, 
however, will be requested on individual placement frcn US Peace Corps. 
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The following is a description of the role which consultants will play 
in project design, implementation, and evaluation. 

1) Rural Sociologist (6 months) 

This consultant will arrive in June 1983, and will spend six months 
gathering baseline information on both refugee and Sudanese populations in 
the project area. Information will include economic activities (income, 
occupation, labor calendar), demographic data (total population, family 
size and structure, distribution), land use data (farm size, cropping patterns, 
crop yields, seasonal employment), and short and long term expectations for 
change in employment patterns, ,rid of refugees for repatriation. Utilizing this 
information, tile consultant will analyze the implications of the project 
design, with special empiosis on the integration of agriculture and forestry, 
and possible means and ince,'tives to be used to stimulate farmer participa
tion in the project. 

2) Forestry Extension Specialist (4 months) 

The consultant will arrive in early November 1983, in order to have a 
two-month overlap with the Rural Sociologist. His objective will be to work 
with the project staff, utilizing the data and analyses of the sociologist, 
to formulate the forestry extension program. This will include extension 
agent guidelines, presentational materials and methodology, and the setting 
up oP training programs for project extension agents. 

3) Agronomist (2 months) 

Arriving in March 1984, the consultant will study soil and climatic chara
cteristics, domestic food consumption habits, agronomic techniques, and off
farm market potential, with a view to recommending species of fruit and fodder 
trees, and annual crops, that can be successfully grown in agro-forestry 
systems in the project area. 

4) Evaluation (2 persons, 1 month in year 3; 2 persons, 2 months in year 5) 

A mid-term evaluation will be carried out in December 1985, in conjunction 
with GOS, CARE, and USAID representatives, in order to examine the progress 
of the [priject. Attention will be given to the level of refugee participation 
and sup zort, success of the fuelwood plantations, success of the extension 
efforts in agro-forestry, and the need and potential for adjustments in project 
strategi. The study will include examination of the effectiveness of the 
project in delivering extension services, monitoring and reporting, and follow
up support, and will recomme-nd changes where required. 

A final project evaluation will take place in November-December 1987. 
The same procedure used in the mid-tern evaluation will be repeated. The study 
team will also address the question of the need for, and desireability of 
continuation and/or expansion of outside support for Forestry Department 
activities in the area. Tie ejaluation will also address the lessons learned 
from the project activities, as well as the policy and management options 
available to the GOS for future activities. 

.111 .B. 
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G. Implementation Schedule: 
The following is a tentative implementation schedule for the 

project activities. Since years 3-5 (1985-87) will be repetitions of the 
initial two years, only additional activities have been noted for those 
years. 

1983 

Feb. 	 signature of USAID-CARE OPG agreement 
signature of GOS-CARE agreement 

March 	 arrival of international staff 
June - Dec. 	 construction of nurseries at Showak and Abu Rakhm baseliit

survey by rural sociologist and extension expert. 

1984 

Jan. - June 	 nur-ery preparation and seedling production
fencing of two 500 feddan woodlot plantations 
site preparation at woodlot plantations 
extension activities 

June - July pre-positioning of seedlings 

July - Sept. transplanting of seedlings; supplementary watering if 
needed. 

Sept. - Oct. maintenance and seeding of live fencing 

1985 	 (repeat of 1984 activities) 

Jan. - June extension activities 

Dec. mid-tem evaluation 

1986 	 (repeat of 1985 activities)
 

1987 	 (repeat of 1986 activities)
 

Dec. 	 final evaluation of project. 

,.112
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III. PROJECT OVERVIEW: 

A. PROJECT DEVELOPMENT: 

The project was developed in response to the fuelwood shortage 
and deteriorating ecological conditions in eastern Sudan. While certainly 
not uniquely due to the influx of some 400,000 refugees from Ethiopia 
during the past decade, the existing problem was worsened by their arrival. 
and it has added to the burdens of their situation. 

In response to this need, CARE-Sudan and the GOS Forestry Department 
prepared an initial project proposal during mid - 1981. After review, 
CARE-Sudan prepared a revised and condensed project profile in April, 1982. 
This was presented to the U.S. State Department RP team during their visit 
two months later, who approved the project in principal and urged CAR"E-
Sudan to prepare a complete project proposal. 

The project proposal was submitted to CARE Headquarters and AID/Sudan 
in July 1982, after a consultancy by ex-CARE Forester Michael McGahuey. 
The proposal addressed certain issues raised by CARE Headquarters and addi
tional issues raised by AID/Sudan were addressed by follow-up correspon
dence. 

However, in the light of further issues raised by CARE, AID/REDSO and 
AID/W, a team of three foresters, one fnom each unit, visited Sudan during 
November, 1982. The result of this consultancy, it is believed, addresses 
the remaining issues through the present proposal. 

It should be noted that during all phases of the project design, CARE-
Sudan has been in close contact and agreement with GOS Forestry Department, 
GOS Refugee Commissioner and UNIICR. In addition, extensive visits have 
been made to refugee and Sudanese villages, where inhabitants indicated 
their willingness to support a reforestation project. 

B. PROJECT STRATEfY: 

The project complements the policies and strategies of both GOS 
agencies and external donors with regard to reforestation activities as well 
as refNgee settlements. To the knowledge of the project designers, it does 
not conflict with or duplicate any ongoing or planned activity in the projecl 
area. The following more specifically delineates OS and other donor poli
cies, strategies and activities. 

1. GOS Strategy: 

Until recently the basic philosophy of the GOS has been to 
conserve forest resources. This has resulted in a defensive posture by the 
Forestry Administration which is often in direct conflict with and unable 
to react to competing demands for Sudan's land resources. However, this 
posture recently has begun to change. For example, in August, 1982 the 
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National Energy Agency in a widely circulated draft Energy Assessment 
recommended integrating incorporation of trees into farming systems. 
Earlier the GOS Ministry of Natural Resources had promulgated a policy 
of retaining a portion of agricultural land for tree production. In 
the Northern province, occupied mostly by small holder farmers, this 
policy has been codified to require that 5 percent of cultivated land 
be set aside for tree growing. Shelterbelts or wind breaks and agro
forestry are the most feasible and least obtrusive means of realizing 
this objective. 

In the eastern region the GOS has three main objectives for the 
forestry sector. These are planting of trees for wood production along 
the Rahad River, halting the process of desertification that is taking
 
place in large areas, and large scale planting of Acacia Senegal for 
provision of firewood, fodder and gum arabic. This project is clearly 
integrated with the first two objectives, and Acacia Senegal will be 
a principal species planted along with Acacia Seyal, both of which are 
suited to the project site and supply gum arabic and fuelwood production. 

The GOS policy toward refugees is based on volutary repatriation when
ever that becomes possible. Until such time, however, the GOS will host 
the refugees and help them strive toward economic self-sufficiency. In
 
agricultural based settlements, this translates into maintaining land 
productivity and proximate, sustained-yield fuelwood supplies. The GOS 
has urged donor governments, intergovernmental, and voluntary organizations 
to provide special support for development programs in major refugee 
affected areas. 

2. Other Lyonor Prrograms: 

a. UNSO Gum Belt Reforestation:
 

This project has established a successful model for small
holder agroforestry in the central gum belt region. In 1982 approximately 
1.5 million Acacia Senegal seedlings will be distributed in the North 
Kordofan province. Although this model can not be replicated in the 
Eastern province because of its incompatibility with mechanized agricul
ture, it does demonstrate the GOS commitment to agroforestry systems. 

b. USAID Energy Strategy-

In July 1982, USAID prepared a report on Bioenergy for the 
Sudan which reconended that a massive tree planting program should be 
a high priority for the GOS. The report also stated that the efforts of 
the Forestry Department to formulate programs to meet present and future 
firewood needs deserve support. An AID/Sudan energy project has begun 
which will assist the GOS in meeting national demands for energy. 

c. UNHCR: 

UNHCR is providing assistance to the refugee settlements in 
the project area in the form of tractors and other agricultural implements, 
water supply, etc. The reforestation effort will complement their activities 
by enhancing the prospects for refugee self-sufficiency. 

... /14 
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3. 	 Related CARE Projects: 

Development of a CARE project is underway to institute dissemi
nation of fuel efficient wood/charcoal stoves in North Kordofan province. 
When an acceptable stove design is found and feasibility of local construc
tion and dissemination is demonstrated, the Refugee Reforestation project 
will incorporate fuel efficient stoves into its forestry extension program. 

C. 	 PROJECT IMPACT: 

1. 	 Employment Generation: 

The project will directly generate 423,000 person-days of 
labor in nursery and plantation activities. This is equivalent to $ 933,600 
in 1982 dollars or 20% of the total project cost (including inflation). It 
is expected that the majority of the nursery and plantation staff will be 
refugees because of the proximity of the project sites to their camps. 

In addition there are unquantitied direct employment benefits for the 
target group arising from construction of project buildings and incidental 
labor. There will also be a significant generation of employment in har
vesting and marketing of wood and forest products, although this will not 
occur during the project life. 

2. 	Fuelwood Production:
 

It is estimated that rural Sudanese burn between 1 0 and 1 .5 m3 

of wood per person per year. At a conservative estimate of 4 m/ha/yr 
sustained yield of fuelwood on project plantations, the project will be 

3able to supply 15,200 m of fuelwood per year. With an estimated population 
of 15,000 in the targetted refugee camps the project will be able to meet 
their basic fuelwood requirements. As there are some' stands of natural 
forest which can produce 1-2 m3/ha/yr and are accessible to the refugee and 
neighboring Sudanese population, the project will be able to make a signi
ficant contribution to the fuelwood needs of a much larger population. 

3. 	Agricultural Productivity:
 

The project will introduce shelterbelts and agroforestry 
practices in the eastern region. Evaluation of CARE's shelterbelt project
 
in Niger indicated that there was an increase of 23% in sorghum production 
over unprotected fields after allowing for a 6% reduction in cultivated 
land due to the windbreak lines. In addition it may be possible that wind
breaks and agroforestry will allow cultivation for longer periods before 
fallowing. It may be possible to achieve a 33% increase, equivalent to an 
additional year of production during a typical cropping cycle. 

.. 15
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some tamers nave voicea concerns tnaE trees w1.ii attract Diros wicn 
a resultant crop loss. This has not been CARE's experience in iger nor 
did it seem to be a problem with those farmers in the Gedaxref region whose 
fields were close to natural forests. Indeed, it is hard to imagine that 
flocking birds, which would cause the only significant crop loss, would 
not travel considerable distances to reach a feeding grounds. Thus even 
though trees are proximate to cultivated fields, there should be little 
increase in c:op loss. 

4. 	 Other Forest Prodicts: 
The reforestation accomplished during the. project will generate 

positive impacts resulting from production of fodder, thorns for fencing, 
domestic construction wood, fruit, and gum arabic. 

a. 	 Fodder: 
Many of the refugees brought their livestock to Sudan. 

Because of fodder scarcity these animals have not fared well. One farmer 
reported he had lost his entire herd of 180 sheep. Arouid Um Gargur their 
are numerous animal skeletons. The pr.Ject will utilize species that 
provide nutritious fodder that can ,e used as a drought rmserve. 

b. 	 Thorns: 
Rural homes, both refugee and Sidanese, utililize thorn 

fences to restrict animal ingress and egress, i.e., to keep their neighbors 
animals out of their compound and to pen their own livestock at night. 

These fences require considerable quantities of thorns to build and 
maintain. An additional burden is added to rural life by the long walks 
required to gather thorns. The project will have a positive impact by 
providing proximate sources of thorns and seeds that can he used for plant
ing live fences. 

c. 	 Construction Wod: 
The project will have another positive impact ly providing 

larger dimension stock for use in buildirn homes, donkey carts, furniture, 
etc. Demand of this size wood is high as it is preferred for clhrcoal 
production. The project will help ensure a supply proximate to the bene
ficiary group, thus reducing the cost of obtaining this wood and increasing 
the likelihood of their azc=ss to the supply. 

d. 	 Fruit: 

The project will supply a small number of fruit seedlings 
to refu-j-es for planting in their compounds. They can be irrigated with 
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domestic waste water and fertilized with manure. The fruit will provide 
diversity to the rural diet and a greatly needed -ource of nutrition 
particularly vitnins. 

e. (An Arabic: 

Iboth A. senral a A. iceal produce the valuable gum arabic. 
Th1is was c'ce a major export crop of the Sudan and is becoming so again. 
It is estimated that on, A. sen gal tre.e can produce 125 go of wn per 
year fron year 5 through 25 "when it can be cut for od. The optimum 
spacing for MaturM gnm trf.es is 6-8 n which wuld allow thinning of trees 
for fuclwzvod prcductic j. 

5. Rural L.ivinjrviro -,nt: 

Shade tre'.Z plated around r, i, irket place.;, clinics, 
schools and along jathi; iud roads provid a weilcawr relief froa the swn. 
Though the irpact cainot b. quantified, it is ral and significant. 
Currently there are literally ro salde trees in refugee villages and only 
a few in the Sua.e:; villa. This ccc-q)oUrent of the project will foster 
good will of th ' toard projct officials, instill furthertc:ficiaric- a 
appreciation of trees, .u:dprovide krm,!edyej, about the feasibility and 
mean!, of trMe plantin ,u;d :Ainten-ce. 

6. hvrn 'n: 

The project will wur,fnitby providing proxirmate sources of, 
futlvood, thus freeinlg tbM for otear do:m.estic tasks and/or icom generat
ing eq)loymnt. It i; ctcd that a considerable nwrvr of vs.xn will be 
e,,plcyed in nur.;%rj and plantatiun labor. A further benefit to women will 
arise from the: diseination (A fu.l efficient cook stoves, which save 
labor in gatlherin;g fuelx ,.';d/or ca;h and ::,ke less, a relief to cooks. 

7. institutic nl Strern hninq: 

"ITe p.roj ct will have o ,;icjnificit but unquatifiabic positive 
iqpact cn the4- eff,'.ivrs of the Forestry Lbpartment. Per.;onne! will be 
tx.tter trained, itter e(uipI>d, and have a newly defined, supportive 
relation:;hip with the rural fm,(. of Ka:;c;ala province. It is interesting 
to rote that in the- r. ert UKA 'n,;xjy .;e.ssr.nt une of theo me;t widely 
mntioned institutional Len:itz of the M*XO t) , b.lt project was tI 
proision, of w ide. and fu, * tht e:Abled the Forestry Delpartment to 
fulfill thnAr mrndte. "ly:: r.,:;ulT of these changes will -- increased 
prestige ind icr rvd -cral ed 'prsonel.Wp.,Tcttant rhis should manifest 
itself in grvau::" wiiiingjn..i:; t( continu,! and to expand coruinity refores
tatiun and ufores tr-/x initiative:. 

D. PROJEU" ():tiIiriUiN:': 

Depending on the, lcvel of faner acceptance of tree planting, and 
the socio-economic success of the reforestation models, %he Forestry Depar
tment will hopefully continue operation of the project nurseries when 
external funding ceases. 

.../17 
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In the seventh year after project initiation, benefits from the 
harvest of fuelwood will begin to accrue. Experience in other community 
reforestation efforts have shown that farmers and villagers are more 
willing to pay for seedlings at this point. This could make the nurseries 
self-reliant. It is uncertain wivather one can expect refugees at this 
time to make long-tern investments -.uch as the purchaseo and planting of 
seedlings as long as they retain hope of repatriation. iouver, in Showak 
and Abu Ralk a there are sizeable Sudanese Ixpulations which could sustain 
these nurseries in the absence of refugees. 

The recurrent costs of fores.t block plantations will be minimal after 
five years. Principal costs are associated with protection and maintenance 
of younger stnds; and the Forestry [epartnwnt should have no problem absor
bing this activity. Wile it is difficult to estimate the recurrent costs 
associated with shelterbelts and agroforestry plantations, the costs of 
their maintenance and protection are absorbed by farmer, thus the cost to 
the OOS will be only those of naintaining the nurseries. Plantations will 
have significant costs associated with hiarvesting but these will be more 
than covered from the prccecds of the harvest. 

E. 	 PPOJECr PorEmTIAI,: 

It has be.en discussed in detail above that the project will develop 
models for incorporating trmes into the agricultural systems of the eastern 
region. These rodels Must b both socially appropriate and economically 
feasible. A; such the. potential for project replication is good. 

|kowver, tl project is designed to demnstra'e the conpatability of 
trees with agriculture. Beyond the target villages it does not foresee a 
widespread extension program. To do this, a follow-up project uould be 
required. Itvever, if successful models are developed, it is reasonable 
to expect that financing could L*_ found for an expanded reforestation program. 

F. 	 PROJECT CONSTPATfS: 
1. 	Land Availability:
 

Reforestation program have often r.ant the loss of farmland 
or pasture land and unfav'rablle reaction to thi- can be a pre.ject constraint. 
In the Sudan, the governvs-nt in effect controls all land which, in the project 
area, it leases in turn to farr,-r-c. The governrmnt has.lready agreed to 
make enough land available to carry out t;he project. Mbre important than 
this, however, is the projec-t approach which will seek ways to integrate tree, 
and agriculture and reduce the ccompLiti(n for land. 

2. 	 Labor AvailJ)ility: 

The project will utilize considerable nutbers of refugees and 
Sudanese laborers, and labor availability could be a project constraint.
 
The project employment calendar, however, complements the agricultural labor
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needs by providing considerable employment during the dry season when un
employment is highest. The project's peak labor requirements are for 
planting which does not compete significantly with the mechanized agri
culture practised in the region. 

Salaries to be paid by the project are in line with those paid in 
the area. In addition, as local refugee officials have pointed out, 
employment with the project will be much closer to the hones of the 
laborers and therefore more attractive than work on agricultural schemes 
far from their villages. Interviewz with villagers have confirmed their 
willingness to work for the project in adequate numbers. 

3. GOS Counterpart Availability: 

A concern has ben raised with regard to the availability of 
skilled ,restry Department personnel. This concern has been forwarded 
to the Forestry Department top officials, and assurances have been receiv
ed that the personnel will be available. 
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BUDGET SUMMARY (IN U.S. DOLLARS)
 

Line Item FXILC 1 2 3 4 .5. Total-

A Vehicles 
(Capital 
costs). 

FX 1.86,000 86,000 272,000 

B Vehicles 
(operating 
costs). 

LC 19,000 34,000 34,000 39,100 41,000 167,000 

C Equipment FX 
& Materials. 

310,000 25,500 62,500 45;500 28,500 472,00 

D Buildings 
(rent 6 
const.). 

LC 36,500 41;500 41,500 41;50 41,500 202,500 

E Labor 
museries) 

LC 3,600 11,600 11,600 14'400, 14,400 55,600 

F Labor 
(plantat
ions). 

LC 128,000 211,000 230;000 309,000 878,000 

G Internat-
ional 
staff. 

FX 223,000 153,000 163,000 153;000 153,000 845,000 

Local LC 
Staff & 
Administration 

79,100. 79,100 81,100 81,100 81,100 401,500 

Subtotals 857,200 472,700 690,700 604,500 668,500 3,293,600 

Inflation* 69,852 122,229 254,904 343,230 507,095 1,297,310 

Subtotals 927,052 594,929 954,604 947,730 1,175,595 4,590,910 

CARE/N.Y. 
Admin. (1OZ) 92,705 59,493 94,560 94,773 117,559 459,090 

Totals: 1,019.757 654,422 1,040,164 1,042,503 1,293,154 5,050,000 

Inflation assumptions: 

FX, C.6: year 1, C.8% years 2-5 (compounded)
 

LC, labor costs, C.107. (compounded)
 

LC, non-labor costa, C.25% (compounded)
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Breakdown of FX/LC 

1) 
2) 

FX, lines A, C, G, inflation, CARE/N.Y. admin. 
LC, lines B, D, E, F, H, Inflation 

$ 2,337,500 
2,712,500 

$ 5,050,000 
WiiMi&AliUM 

Tot .Ecosts and contributions 

AID $ 4,550,000 86% 

lieelne 
CARE 
GOS 

500,000
241,477 9%

5% 142 

1, page 24A 

for breakdo2otaI $ 5,291,477 
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DETAILED EXPLANATION OF BUDGET 

Line A - Vehicles (capital costs) 

Year
 

Item 1 2 3 4 5 Totals 

Four-wheel drive (6) •(4)
 
Pick-ups 78,000 - 60,000 - 138,000
 

85 h.p. tractors (2) 
50,000 - 50,000 

Plows/discs (2) 
10,000 " - - 10,000 

Flat bed trailers* (2)
 
8,000 - - - - 8,000 

Water tankers* (2)
 

20,000 .... 20,000 

Spare parts 20,000 - 26,000 - - 46,000
 

TOTALS 186,000 - 86,000 - - 272,000
 

* Local procuremrent items. All other are U.S. procrenent. 

Line B - Vehicle Operating Costs 

Year 

Item 1 2 3 4 5 Totals 

Fuel 12,000 18,000 18,000 20,000 20,000 88,000 

Maintenance 2,000 4,000 4,000 4,000 6,000 20,000 

Truck rental for 5,000 12,000 12,000 15,000 15,000 59,000 
transport 

TOTALS 19,000 34,000 34,000 39,000 41,000 167,000 
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Line C - Equipnent and Material 

Item 1 2 

Year 

35 btal 

Pump and engines 

Operations and 

Maintenance 

(2) 
12,000 

8,000 5,000 5,000 

(1) 
8,000 

7,000 5,000 

20,000 

30,000 

Nursery fencing 15,000 - - - - 15,000 

Nursery tools 10,000 - - 5,000 - 15,000 

Seedling carriers 

Plastic bags 

Seeds 

-

-

-

2,000 

15,000 

1,500 

2,000 

20,000 

1,5(X) 

2,000 

20,000 

1,500 

-

20,000 

1,500 

6,000 

75,000 

6,000 

Plantation 
fencing 185,000 - - - - 185,000 

Plantation 
tools 10,000 - 5,000 - - 15,000 

Furniture/ 
Fixtures 30,000 - 10,000 - - 40,000 

Office supplies 10,000 - 5,000 - - 15,000 

Shipping/ 
Inland freight 30,000 2,000 14,000 2,000 2,000 50,000 

TOTALS 310,000 25,50 62,500 45,500 28,500 472,000 
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Line D - Building Rental and Construction 

Year 
Item 1 2 3 4 5 Total 

Gedaref office 12,000 12,000 12,000 12,000 12,000 60,000 

Sub-office.' ,2) 12,000 12,000 12,000 12,00( 12,000 60,000 

Forestry staff 5,000 5,000 5,000 5,000 5,000 25,000 
housing (2) 

VSO housing (3) 7,500 7,500 7,500 7,500 7,500 37,500 

Miscellaneous - 5,000 5,000 5,000 5,000 20,000 
huts/guard houses 

TOTALS 36,500 41,500 41,500 41,500 41,500 202,500 

Line E - Nursery Labor Force 

(includes full time and seasonal) 

Year 
Site 1 2 3 4 5 Total 

Showak 1,800 5,800 5,800 7,200 7,200 27,800 

Abu Rakham 1,800 5,800 5,500 7,200 7,200 27,800 

TOTALS 3,600 11,600 11,600 14,400 14,400 55,600 

* •./23 
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Line F - Plntation Labor Force 

Year 

4 5 TotalActivity 1 2 3 

Fencing: mandays - 5,000 7,500 7,500 10,000 30,000 
cost - 12,000 18,000 18,000 24,000 72,000
 

Planting: mandays - 50,000 75,000 75,000 100,000 300,000 
cost - 116,000 174,000 174,000 232,000 696,000 

- 8,000 16,200 23,000 47,200Maintenance: 
- 19,000 38,000 53,000 110,000
mandays cost -


Totals: mandays - 55,000 90,500 98,700 133,000 377,200
 
cost - 128,000 211,000 230,000 309,000 878,000 

Labor costs and mandays computed only for the block fuelwood plantations.Note: 
Shelterbelts and agroforestry acreage will be planted at farmer's cost, 
with the project providing seelings and technical advice only. 

Line G - International Staff 

Year 

1 2 3 4 5 TotalPosition 

CARE project mgr. 60,000 60,000 60,000 60,000 60,000 300,000 

CARE adminis- 55,000 55,000 55,000 55,000 55,000 275,000
 
trator
 

Silviculturist 6,000 6,000 6,000 6,000 6,000 30,000 
(volunteer) 

VSO (2) 12,000 12,=OC 12,000 12,000 12,000 60,000 

Consultants 90,000 20,000 30,000 20,000 20,000 180,000 
(18 man months) 

Totals 223,000 153,0M) 163,000 153,000 153,000 845,000 
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Line H - Local Project Staff and Administration 

Year 

Position 1 2 3 4 5 Total 

Driver (4) 6,000 6,000 8,000 8,000 8,000 36,000 

Tractor driver 1,500 1,500 1,500 1,500 1,500 7,500 
(2) 

Secretary 3,600 3,600 3,600 3,600 3,600 18,000 

Accountant 4,000 4,000 4,000 4,000 4,000 20,000 

messenger (3) 2,000 2,000 2,000 2,000 2,000 10,000 

CARE Admin. 60,000 60,000 60,000 60,000 60,000 300,000 
(Khartoum costs) 

TOTALS 79,100 79,100 61,100 81,100 81,100 401,500 
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Line;- GOS Project Inputs (in Kind and therefore not included
 
in budget stumary)
 

1. Forest Department Staff (Base salaries in US $)
 

Year
 

P o s i t i o n 1 2 3 4 5 Total
 

Conservator 3,250 3,250 3,250 3,250 3,250 16,250
 

Asst. Conservator (2) 4,350 4,350 4,350 4,350 4,350 21,750
 

Forest Rangers (4) - 3,100 3,100 3,100 3,100 12,400
 

overseas (4) - 3,100 3,100 3,100 3,100 12,400
 

Nursery Supervisors (2) 1,550 1,550 1,550 1,550 1,550 7,750
 

Administrative Support 1,830 3,070 3,070 3,070 3,070 14,110
 

S u b t o t a 1 10,980 18,420 18,420 18,420 18,420 84,660
 

Inflation 1,372 4,942 79981 11,481 15,656 41,432
 

T o t a 1 a 12,352 23,362 26,401 29,901 34,076 126,092
 

2. Land value to Government
 

Total land assigned by GOS to project is 10,000 feddans. Government lease
 

charges per feddan per year should be LS. 3 per year.
 

10,000 feddans x LS 3 x 5 years - LS 150,000 1 1.3 (LS/US $) $115,385
 

3. Total GOS inpu.s:
 

1. $126,092
 

2. $115,385
 

$241,477
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IV. PROJECT IMPACT 

A. 	 Social Soundness: 

It should be patently obvious that the principal beneficiaries of 
the project will be the rural poor, both refugee and Sudanese. The lack 
of forest products in Kassala Province is at present felt principally by 
both the rural and urban poor. The former must go increasingly longer 
distances to secure fuel, fodder, and building materials, while the latter 
must pay higher prices for these items due to increased transport costs. 
Small animal herds which provide protein and income for the village family 
are being reduced or sold due to the lack of perennial plants and trees on 
which to browse for fodder. Thus, provision of a proximate source of fuel
wood, fodder, and construction materials will immediately benefit both rural
 
and urban poor, in terms of money and energy expended.
 

Charcoal production from GOS forest reserves is contracted out by the 
Forestry Department. The sales price and quantities purchased of the final 
product are also controlled by the Forestry Department, to avoid price goug

ing by unscrupulous merchants. This project will ensure not only a near-by 
fuelwood and fodder supply for the refugees, but a reasonably-priced char
coal supply for town dwellers of Gedaref and Showak. 

The nourishing effect on the soil provided by the woodlots and,more 
importantly, the shelterbelts will provide benefits to farmers in the area 
through increases in crop yields and reduction of soil erosion from the 
wind. The extension facet of the project will encourage both small and large 
farmers to plant woodlots and windbreaks.
 
The nurseries will provide seedlings to private farmers to enable them to
 
carry out this program.
 

To summarize the chain of beneficiaries and benefits from the program, 
they are as follows:
 

1) Refugees and low-income Sudanese farmers:
 

a) Earnings of mere than US$ 800,000 over the five-year life of
 
the project.
 

b) Near-by source of fire-wood, construction materials, fodder,
 
and thorn fencing beginning seven years from the inception
 
of the project.
 

:! and 
selling charcoal under Forestry Department supervision.

c) 	The opportunity to ,irn ald i ij. iii.r'Ai:ing hr ii 

d) 	 Increases in crop yields in lands proximate to the tree plant
ings as a result of increased soil fertility and reduction of 
topsoil losses through wind erosion.
 

e) 	 Improvement in the settlement and village living environment 
through the planting of shade trees produced by the nurseries. 
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2) 	 Town Dwellers, 

a) 	 Increased availability of charcoal and building materials at 
reasonable prices. 

3) 	Private Sector:
 

a) 	 Increased opportunity to produce and market charcoal. 

B. 	 Institutional Capability of Forestry Department: 

That the GOS Forestry Department has the capability to carry out 
the plantation project, given the requisite assistance of capital inputs, 
has been demonstrated in North Kordofan in the UNSO project to restock the 
gum arabic belt. The Department has sufficient capable human resources, 
but is woefully lacking in funds for the capital and logistic needs of even 
its existing programs. Provision of the equipment for this program will 
have a wide-ranging impact on their ability to carry-out other projects 
in the region. 

Partly as a result of lack of funds, the Forestry Department's extension 
service has been inadequate in recent years. This project will, in addition 
to improving the logistic capacity of the Department, work to increase the 
quantity and quality of the extension service in Kassala Province. The CARE 
staff will work closely with the Forestry Department staff to up-grade its 
extension service, and introduce techniques which have proven successful 
in other CARE programs of a similar nature. 

The combination of increased logistical capacity, improved and broadened 
extension service, and the addition of two multi-purpose nurseries, should 
enable the Forestry Department in Kassala to provide better and more extensive 
services to farmers and villagers in the Province far beyond the life of 
this project. The recurrent costs to the Forestry Department of maintaining 
the forest plantations will be almost nil. Harvesting of wood products for 
charcoal production is done by contract, with the proceeds going to the Forestry 
Department to finance supervision and maintenance. These funds will be suffi
cient to maincain the two nurseries after the five-year project period ends. 
The nurseries will continue to provide seedlings for private farmers and 
future forest reserves. 

C. 	 Ancillary Programs: 

In view of the fact that the vast majority of Sudanese now use, and 
will continue to use for the immediate future, renewable energy resources for 
cooking purposes. this project will also seek to incorporate the efforts of 
CARE and other agencies working in the field of fuel-efficient cookstoves 
and charcoal kilns. While it is impossible to say at this stage just how such 
efforts All be incorporated, CARE will maintain close contact with the 
National Energy Administration and others in an attempt to discover a mechanism 
for inclusion of the introduction of energy-efficient cookstoves and charcoal 
producing kilns in the project. 
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While the principal results expected from the project are immediate 
income and fuel-wood availability, the extension service improvement should 
not be neglected in examining the objectives. CARE and the Forestry Depar
tment will work with private farmers and villagers to encourage them to 
establish private woodlots for fuel-wood, construction material, and fodder 
production. Windbreaks for large machanized farm areas will also be en
couraged to avoid wind erosion and enhance soil fertility. The multi-purpose 
nurseries will make available seedlings to interested farmers and villagers 
for these purposes both during the life of the project and after. Village 
meetings, planting of demonstration plots, and possibly audio-visual materials 
will be utilized to popularize the idea of woodlots and windbreaks. 

D. Economic and Financial Analysis: 

1. Economic Analysis: 

The model selected for the economic analysis envisions clear 
Felling of all block fuelwood plantations seven years from their inception. 
While the intention is to allow these forest reserves to remain standing 
for 25 years in order to continuously produce fodder and gum arabic, and 
to then cut them for charcoal, it was felt that a "worst-case" analysis of 
cutting after seven years should be presented. Therefore, fcv -r and gum 
arabic yields are those from shelterbelt and agrisilviculture programs after 
year eleven. It should be noted that by leaving the block plantations stand
ing for one complete cycle (25-28 years), fodder and gum arabic returns will 
remain at a much higher level, and returns for charcoal would appear in year 
24. Also, no returns for fuelwood or charcoal have been shown for the agro
forestry plantations. 

A shadow rate of U.S.$ 1.00 = LS. 1.6 has been used for the analysis. 
Local currency project costs have been converted at this rate, while dollar 
costs have been shown as actuals. 

No provision has been made for inflation, although mention should be 
made of the fact that the charcoal/ fuelwood price has increased by 800% 
in the last ten years in the Sudan. Based upon this fact, and the increas
ing scarcity of this conmodity, it is felt that the inflation rate of the 
benefits will be higher than that of the costs, thereby giving an even higher 
internal rate of return if inflation had, been taken into account. 

2. Financial Analysis:
 

The financial analysis has been done in two parts: benefits to
 
the GOS (Forestry Department) and benefits to the individual farrer. The 
fanner has been done in two ways: clear-felling of block plantations comnenc
iny after year 7 (to match the 'conmc analysis), and continuation of the 
block plantations for 28 years. Inboth, constant 1982 values have been used
 
for land (lease value), and for benefits (charcoal, fodder, gum arabic), with
 
no provision for inflation.
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The financial analysis for the individual farnr assumes a five-year 
production/fallow cycle for sorghum. No increase in crop yields has 
been shown on the benefits side, although increased crop yields are expect
ed as a result of adoption of agroforestry techniques. Also, no provision 
has been made for inflation in any of the costs or benefits.
 

The financial analysis under both scenarios for the forest Department
 
(the charooal model and the fuelwood model) clearly indicate that the 
benefits derived from either of these approaches as a result of the project 
are more than sufficient to offset the recurrent operating costs after 
the life of the project. Thus there is a definite positive financial return 
to the forest Department. 

cbl
 



ECONOI4C ANALYSIS (In U.S. Dollars) 
Shadow Rate U.S.$ 1 = LS. 1.600 

BENE-I 
COSTS 


1 COSTS VALUE OF VALUE TOTAL I FEDDANS PLANTED jLC YIELDS SB/AS YIELDS FODDER 
VALUE ANIMAL VALU 

YEAR CAPITAL OPERATING FOREGONE OUTPUT $ 117/MT COSTS BLOCK SB/AS VALUE 43 
(6) $19/m3 019/M3 UNITS $113

(1) SOHUM PRODUCTION (NET) 
(7) (8)
(M.T.) (2) (3) 


-0- -0- 928,2381 532,500 395,738 
2 67,000 427,942 ,438 19,996 514,938 1000 250
 

3 190,000 538,733 1,225 55,825 784,558 1500 750
 
1 87,000 54.4,228 2,275 103,675 734,903 1500 1500 1250 141,
 

5 70,000 624,848 3,500 159,500 854,348 2000 1500 3500 395,
 
6500 734:
209,500
5(4)50:000 3,500 159,500 


10000 1,130,
7 (4)18,800 3,062 139,504 158,304 
8 (5)6.556 1,838 83,796 90,352 14,000 266,000 125 2375 9000 1,017,
 

9 (5)8,975 0,438 19,996 28,971 
 21,000 399,000 500 9500 7500 847, 
9,313 21,000 399,000 1250 23750 6000 678,

10 (5) 9,313 -0- -0-
-0- 11,900 28,000 532,000 2000 38000 4000 952,

11 (5)11,900 -0-
2000 38000 4000 452,


12 2,900 0,438 19,996 22,896 

1250 23750 4000 452,


13 2,563 1,225 55,825 58,388 

500 9500 4000 452,


14 2,225 2,275 103,675 105,900 

125 2375 4000 452,


15 2,056 3,500 159,500 161,556 

4000 452,


16 2,000. " 3,500 159,500 161,500 
4000 452,
 

17 2,000 3,02 139,504 141,504 

4000 452,


2,000 1,838 83,796 85,796
18 
 4000 4521
 
19 2,000 0,438 19,996 21,996 

4000 452,-0- -0- 2,00020 2,000 
 4000 452,
-0- 2,000
2,000 -0-
_0 4000 452
21,996
22 2,000' 0,438 19,996 

4000 452
 

23 2,000 . 1,225 55,825 57,825 

4000 452
 

24 2,000 2,275 103,675 105.675 

4000 452
 

25 2,000 3,500 159,500 161,500 

4000 452
 

26 2,000 3,500 159,500 161,500 

4000 452 

27 2,000 3,062 139,504 141,504 
4000 452
 

28 2,000 .1,838 83,796 85,796 


TOTAL COSTS 5,824,657 

LS 25.0CO/Feddan Sorghum Production Costs (Labor & Capital) 



ECONOMIC ANALYSIS (In U.S. Dollars) 

Shadow Rate U.S.$ 1 = LS. 1.600 
BENEFITS 

)UTPUT 
DDUCTION 

VALUE 
$ 117/MT 
(NET) 

TOTAL 
COSTS 

FEDDANS PLANTED 
BLOCK SB/AS 

BLQCK 
N" 
(6) 

YIELDS 
VALUE 
$19/M3 

SBAS 
M3 

YIELDS 
VALUE 

$19/M3 

FODDER 
ANIMAL VALUE 

UNITS $113/UNIT 

GUM ARABIC 
YIELD VALUE 
KGS $.38/1G 

=OAL 
BENEFITS 

NET 

(3) (7) (8) (9) 

-0- 928,238 - 928,238 

18 19,996 514,938 1000 250 - 415,938 
?5 55,825 784,558 1500 750 - 784,558 
F5 
X0 

103,675 
159,500 

734,903 
854,348 

1500 
2000 

1500 
1500 

1250 
3500 

141,250 
395,500 

141,250 
395,500 

- 953,653 
- 458,848 

)0 159,500 209,500 6500 734,500 24,562 9,334 743,834 534,334 
)2 
38 

139,504 
83,796 

158,304 
90,352 14,000 266,000 125 2375 

10000 
9000 

1,130,000 
1,017,000 

68,774 
127,724 

26,134 
48,535 

1,156,134 
1,333,910 

997,330 
1,243,558 

38 19,996 28,971 21,000 399,000 500 9500 7500 847,500 176,849 67,203 1,323,203 1,294,232 
- -0- 9,313 21,000 399,000 1250 23750 6000 678,000 147,374 56,002 1,156,752 1,147,439 
- -0- 11,900 28,000 532,000 2000 38000 4000 952,000 117,899 44,802 1,066,802 1,054,902 
38 19,996 22,896 2000 38000 '-000 452,000 78,599 29,868 519,868 496,972 

55,825 
103,675 

58,388 
105,900 

1250 
500 

23750 
9500 

4000 
4000 

452,000 
452,000 

78,599 
78,599 

29,668 
29,868 

505,618 
491,368 

447,230 
385,468 

) 
) 

159,500 
159,500 

161,556 
161,500 

125 2375 4000 
4000 

452,000 
452,000 

78,599 
78,599 

29,868 
29,868 

484,243 
481,868 

322,687 
320,368 

135,504 141,504 4000 452,000 78,599 29,868 481,868 340,364 
38 83,796 85,796 4000 452,000 78,599 29,868 481,868 396,072 
38 19,996 21,996 4000 452,000 78,599 29,868 481,868 459,872 
- -0- 2,000 4000 452,000 78,599 29,868 481,868 479,868 
- -0-- 2,000 4000 452,000 78,599 29,868 481,868 479,868 
38 19,996 21,996 4000 452,000 78,599 29,868 481,868 459,872 
25 55,825 57,825 4000 452,000 78,599 29,868 481,868 424,043 
75 103,675 105,675 4000 452,000 78,599 29,868 481,868 376,193 
JO 
)O 
52 

159,500 
159,500 
139,504 

161,500 
161,500 
141,504 

4000 
4000 
4000 

452,000 
452,000 
452,000 

78,599 
73,687 
58,950 

29,868 
28,001 
22,401 

481 .868 
480,001 
474,401 

320,368 
318,501 
332,897 

38 83,796 85,796 4000 452,000 29,475 11,201 463,201 (10) 377,405 

TOTAL COSTS 5,824,657 TOTAL BENEFITS 15,454,765 9,630,108 

ction Costs (Labor & Capital) IRR = 15.9 



ECONOMIC ANALYSIS 

FOOl NOTES 

1) Costs: U.S. dollar figure for local pro.jent costs (first five years) 
No inflation factorcalculated at U.S.$ 1 = LS. 1.6 (shado/ rate). 

included in either costs or benefits, since the model a3umes the in
flation rate will affect foregone output (opportunity) costs and benefits 
equally. GOS contributions of land and personnel not included in operat
ing costs for first five years, but valued at approximately U.S.$ 200,000 
for this period. 

2) 	 Shadow rate of U.S.$ 1 = LS. 1.6 used for calculating foregone output 
costs and all economic benefits. 

3) 	 If project land were planted in sorghum, average yield would be 0.35 fit/ 
feddan. Unit farmgate price is LS. 15/80kg or LS. 187,50/mt = U.S.$117/mt. 
Model assumes sorghum production for five year cycles with five year fallow 
periods. In reality, land is often not re-usable due to high cost of reha
bilitation, so figures are probably high.
 

4) 	 Operating costs in years 6 and 7 are basically recurrent costs of plan
tation maintenance (same as years 4 and 5) plus $ 2000 for supervisory 
and 	miscellaneous costs. Labor costs are estimated tc be LS. 5 for main
tenance and LS. 3 for other operations. Although maintenance of the 

systems will be provided by leaseholdersShelterbelt/Agroforestry (SB/AS) 
without cost, this shadow cost has also included in maintenance costs.
 

5) 	Harvest costs are estimate at LS. 0.95/m
3 (stumpage) including LS. 0.10
 

town improvement tax and LS. 0.10 development tax. Shadow harvesting 
costs for SB/AS systems were included in the analysis. Harvest costs do 
not include marketing costs as no information available. One miaht assume 
that marketing costs might add an additional IS. 1.000 - 2.000/m-3 to the 
stumpage price. 

6) Yields: mean average increment isestimated to be 2.Om
3/feddan/year or 

a standing volume of approximately 14 m
3/feddan after seven years. This 

is a conservative figure, since actual yields should be about 18 m
3/feddan, 

with a mean annual increment of 2.5 m3/feddan/year. 

7) 	 The wholesale price of fuelwood in the Gedaref area is LS. 9-15/m3 . 
Actual retail price as estimated by the National Energy Administration at 
2-3 times the whol.:ale price. A conservative figure of LS. 30.000 
(U.S.$ 19.00/n,3) was taken as an average. 

8) Fodder: The Ministry of Agriculture estimates that one feddan of unimprov
ed rangeland in the Gedaref area can produce 0.15 tons of usable forage
 
per year. Improved fodder production using acacia seyal andwseneqal can 

CONT. 



increase yields to 1.0 - 1.5 tons/feddan/year. A yield of 1 ton/feddan/ 
year or one animal unit was used in the model. Value of one animal unit 
per year is LS. 180 = U.S.$ 113. No estimates available for cost of 
harvesting or marketing fodder. 

9) 	 Gwn AraLic: Benefits for gum arabic were calculated assuming an average 
of 262 trees/feddan (4 x 4 neter spacing). With 60% of the trees gum 
producing species, one gum tree yields 125 grams/year from years 5-25. 
Market value of gum arabic is LS. 27/1001bs or U.S.$ 0.32 per kilogram. 
No estimate available for costs of harvesting gum arabic.
 

10) 	Apart from the measurable benefits, those which are unquantifiable in
clude reduced soil erosion, increased crop yields, production of thorns 
for fencing, production of construction poles, improveir.nt in the envi
ronment of the villages and refugee settlement, and income generation 
among the refugees. 

http:improveir.nt


FINANCIAL ANALYSIS (In Sudanese Pounds) 

FORESTRY DEPARTMENT 

ASSUMES GUM ARABIC & CHARCOAL PRODUCTION FOR 28 YEARS 
COSTS BENEFITS 

YEAR 1OPERATING LAND TOTAL! FENS FODDER CHARCOAL GUM ARABIC TOTAL NET 
COSTS VALUE ANNUAL CUMUATIVE 'ANW4AL VALUE BAGS VALUE KILOS VALUE BENEFITS 
(1) (2) UNITS (4) (5) 

(3) 

1 14.274 14.274 - 14.279 
2 23.946 3.000 26.946 1000 1000 - 26.946 
3 23.946 7.500 31.446 1500 2500 - 31.446 
4 23.946 12.000 35.946 1500 4000 1000 18.000 18.000 - 17.946 
5 23.946 18.000 41.946 2000 6000 2500 45.000 45.000 3.054 
6 21.528 18.000 39.528 6000 4000 72.000 19.650 2.358 74.358 34.830 
7 3.300 18.000 21.300 6000 6000 108.000 49.125 5.895 113.895 92.595 
8 3.300 18.000 21.300 6000 6000 108.000 78.600 9.432 117.432 96.132 
9 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 

10 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 10"0.848 
11 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
12 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
13 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
14 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
15 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
16 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
17 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
18 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.1.48 100.848 
19 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
20 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
21 3.300 18.000 2".300 6000 6000 108.000 117.900 14.148 122.148 100.848 
22 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
23 3.300 18.000 21.300 6000 6000 108.000 117.900 14.148 122.148 100.848 
24 3.300 18.000 21.300 60(0 6000 108.000 117.900 14.148 122.148 100.848 
25 3.300 18.000 21.300 5000 5000 90.C00 85.000 51.000 98.250 11.790 152.790 131.490 
26 3.300 15.000 18.3C-) 3500 3500 63.00 127.500 76.500 68.775 8.253 147.753 129.453 
27 3.300 10.000 13.800 2000 2000 36.0)0 127.500 76.500 39.300 4.716 117.216 103.416 
28 3.300 6.000 9.300 - - - 170.000 102.000 - - 102.000 92.700 

TOTAL COSTS 636,186 TOTAL BENEFITS _ _ 42,812 2062626 

IRR = 38.7 



FINANCIAL ANALYSIS
 

Footnotes (Forestry Department; Charcoal Model)
 

1) 	 Operating cost: assumes nursery ceases to operate after year five. 

In actuality, nurseries will contenue to function for agroforestry 
program.
 

2) 	 Land value: Present lease value of Land set at LS. 3.000 per feddan. 

3) 	 Fodder: value calculated at LS. 180 per feddan per year, or equivalent 
of one animal unit. Assumes 101 of value will accrue to the Forestry 
Department for grazing and /or harvesting rights. 

3.50 per bag (100 lbs). Production4) 	 Charcoal: market price is LS. 
calculated at 85 bags per feddan. Assumes LS. 0.60 per bag accrues 
to Forestry Department for harvesting rights and royalties. (average 
tender price)
 

5) 	 Gum arabic: present market value LS. 0.600/kilo. Assumes 20% of market 
value accrues to Forestry Department for harvesting rights. 



FINANCIAL ANALYSIS (In Sudanese Pounds) 

FORESTRY DEPARTMENT 

YEAR [OPERATING 
COSTS
(1) 

Ma 

LAND 
VALUE

(2) 

TOTAL FEDDANS 
PLANTED (BLOCK) 

BENEFITS 

I FUELWOOD YIELD 
m3 LS. 6/n

(3) 

ASSUMES CLEAR FELLING OF BLOKS FOR FUELWOOD 
(NST) 

FODDER TOTAL NET 
ANIMAL LS 18/UNIT
UNITS (4) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

14,274 
23,946 
23,946 
23,946 
23,946 
21,528 
21,528 
3,300 
3,300 
3,300 
3,300 

-
3,000 
7,500 

12,000 
18,000 
18,000 
18,000 
18,000 
15,000 
10,500 
6,000 

14.274 
26,946 
31,446 
35,946 
41,946 
39,528 
39,528 
21,300 
18,300 
13,800 
9,300 

1000 
1500 
1500 
2000 

14,000 
21,000 
21,000 
28,000 

89,000 
126,000 
126,000 
168,000 

1000 
2500 
4000 
6000 
5000 
3500 
2000 

18,000 
45,000 
72,000 

108,000 
90,000 
63,000 
36,000 

18,000 
45,000 
72,000 

108,000 
174,000 
189,000 
162,000 
168,000 

- 14,274 
- 26,946 
- 31,446 
- 17,946 

3,054 
32,472 
68,472 
152,700 
170,700 
148,200 
158,700 

TOTAL COSTS 292,314 936,000 643,686 

IRR = 39.4 



FINPJEIAL ANALYSIS 

Footnotes (Forestry Department; Fuelwood Model) 

The model assunes clear felling of all block £uelwood plantations 
by year 10. 

1) 	 Operating costs: assumes fo. purposes of this analysis that nurseries 
cease to operate after year five. In actuality, nurseries will continue 
to operate to provide seedlings for agroforestry program. 

2) 	 Land value: present lease value of land set at LS. 3.000 per feddan. 

3) 	 Fuelwood: assums yields of 14 m3 per feddan. Estimates that 20% 
of market value will accrue to Forestry Department for clearing 
rights, etc. 

4) 	 Fodder: value calculated at LS. 180 per feddan per year, or equivalent 
of one animal unit. Assumes 10%of value will accrue to Forestry Depar
tment for grazing and/or harvesting rights. 



FINANCIAL ANALYSIS (In Sudanese Poluds Per Feddan) 

INDIVIDUAL FARMER 

I. -. 

WITHOUT PROJECT 

&-r PROFIT GROSS 

WITH POJECT 

YEAR CAPITAL & LABOR 
COSTS 

LAND 
COSTS 

FOREGONE OUTPUT 
(OPPORUNITY) 

TOTAL NO. 
YR 

FEDDANS 
SB/AS CUM 

FODDER 
(1) 

CHARAL 
(2) 

GUM ARABIC 
(3) 

SORGHUM TOTAL NET 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

22.000 
22.000 
22.000 
22.000 
22.000 

22.000 
22.000 
22.000 
22.000 
22.000 

3.000 
3.000 
3.000 
3.000 
3.000 

3.000 
3.000 
3.000 
3.000 
3.000 

25.4C0 
25.400 
25.400 
25.400 
25.400 

25.400 
25.400 
25.400 
25.400 
25.400 

50.400 
50.400 
50.400 
50.400 
50.400 

50.400 
50.400 
50.400 
50.400 
50.400 

250 
750 

1500 
7500 

250 
1000 
2500 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 

9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 

0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 

47.380 
47.380 
47.380 
47.380 
47.380 

47.380 
47.380 
47.380 
47.380 
47.380 

47.380 
47.380 
57.170 
57.170 
57.520 
10.140 
10.140 
10.140 
10.140 
10.1' 
57.520 
57.520 
57.520 
57.520 
57.520 
10.140 
10.140 
10.140 

- 3.020 
- 3.020 

6.770 
6.770 
7.120 

10.140 
10.140 
10.140 
10.140 
10.140 
7.120 
7.120 
7.120 
7.120 
7.120 

10.140 
10.140 
10.140 

20 
21 
22 
23 
24 
25 
26 
27 
28 

22.000 
22.000 
22.000 
22.000 
22.000 

3.000 
3.000 
3.000 
3.000 
3.000 

25.400 
25.400 
25..400 
25.400 
25.400 

50.400 
50.400 
50.400 
50.400 
50.400 

4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 
4000 

9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 
9.790 

8.930 

0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 
0.350 

47.380 
47.380 
47.380 
47.380 
47.380 

10.140 
10.140 
57.520 
57.520 
57.520 
57.520 
57.520 
10.140 
8.930 

10.140 
10.140 
7.120 
7.120 
7.120 
7.120 
7.120 

1L.140 
8.930 

TOMA1 COSTS 756.000 TOTAL BENEFITS 962.290 206.290 

TP _ RAQ 



FINANCIAL ANALYSIS
 

Footnotes (Individual Farmer; Agroforestry)
 

1) 	 Fodder: yield calculated at one ton per feddan per year equal to one 
animal unit. Volue calculated at LS. 180 per ton x L,. of land used 
for agroforestry = LS. 10.80. Harvesting costs calculated at 5.6 
man days per feddan x LS. 3 per man day x 6% = LS. 1.010 labor costs 
for net value of LS. 9.790. 

2) Charcoal: assumes farmer will receive 50% of market price of LS. 3.500 
per bag. Assumes yield of 85 bags per feddan x 6% = 5.10 bags per 
feddan x LS. 1.750 per bag = LS. 8.930. 

3) Gum arabic, yield iscalculated at 19.65 kilos per feddan x 6% = 1.18 
kilos. Assunes 50% of market price of LS. 0.600 kS. accrues to farmier 
or 1.18 x 0.300 = LS. 0.350 per feddan. 

4) 	 Dura: assumes 6% reduction in output. No provision for increased 
yields as result of agroforestry efforts. 
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