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PROPOSAL FOR A 

REFUGEE REFORESTATION PROJECT 

IN KASSALA PROVINCE 

1. INTRODUcrION • 

Successive influxes of refugees 5'rom' four of the Sudan's neighboring 
countries have resulted in the presence of nearly one-half million refugees 
on sudanese ter:-itory 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 (SOS) in Kassala Province in Eastern Sudan. 

The alin of the GOS is to establish a series of self-sufficient refugee 
settlements of 5-6,OCO inhabitants each. Thus far, twenty -one such sett 
lements have been set up in Kassala Provinc~, 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 lNOrld Food Program, and 
various voluntarj agencies. 

L"1 the last ten years, much of the rainfed arable land of Kassala 
pro.vince r~ been brqught under intensive mechanized cultivation of sorghum 
(dura). This highly profitable agricultural system has attracted many in
vesters and comnercial faI"TTi2rs 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 minirrn..lIll. ?roEtable though it might te, 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. :nc!'<2asing derrcgraphic pressure roth from refugee influxes in the 
arsa and from the very large sizes of the Sudanese agribusiness holdings 
has made it inc:-easi."1gly difficult to find sui table new areas. This has 
served to shorten th~ fallo'", period in the area and led to a generally 
lO'w'er level sf environme:tal stability in the areas as witnessed by accele
rated loss of site ~roductivii.Y on the farms, greater susceptibility to 
drcugh~ csnditions, and localized incidences of longer-term desertification. 
In addition to the ~rturbing evidence of declining agricultural productivi~, 

the local ;::cpu:i.ace, toth :-e:ugee and Sudanese, is finding it :TOre ciEficUlt 
to obtain :he fuelwood and ,:harcoal wi th 'which they have traditionally, and 
almcst univerally, ;net thei~ needs for domestic ener9'. 3uilding materials 
and :hor:1 fenci.'19 have also become increasingly scarv:e. 30th refugee and 
low inco;ne Sudanese in the area must now travel long distances to collect 
fuelwood, and thorn fencing mater:al which was once ~eadi:y available, 
ofte.'1 rust l:::€ ::r0ught by carrel or truck to the v:':lages a.."':d se":tlements . 
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During the dry rronths (January-June) lack of animal fodder normally 
available from trees reaches cntical proportions, resulting in high 
animal rrortality 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 corranissioner for Refugees 
has requested that CARE join with them and the Forestry Department to 
rrount a refugee settlement reforestation project. The aims of this pro
ject are manifold. Firstly, it wj,ll provide irrorediate income generation 
to the refugees by creating employment opportunihes as:;ociated \Vith a 
latour intensive tree planting campaign near thei:' settlements. It will 
improve the lot of both refugee and loW' income Sudane~e fa.rmers by maldng 
fuelwood obtainable at sites prox:im3.te to their d~{elli.ngs. It will enable 
private sector agents to harvest the wood under rO.restry Department manage
ment thereby stimulating the local economy. OVer the long term, the project 
'Nill set out to derronstrate the potential benefits obtainable through a 
closer integration of forestry and agriculture in terms of increased availa
bility of \\.COd for domestic energy and enhanced environmental stability 
leading to sustainable agricultural production in the area. Finally, by 
providing the Forestry Departrent '.vith the capability to derronstrate the 
positi'Ie effects of trees on the environment, and to train local residents 
in their establishment and management, the project will further reinforce 
the Department I s role in fostering and sustaining appropriate land use 
poliC'j and practice in the semi-arid regions of the country. 

In short, forests form the cornerstone of the state of the environment 
on ~Nhich the destiny of the land and the people so vitally depend. Their 
functions are basic ar.d indispensable. They previde essential needs; fuel, 
fodder, shelter and the means to a livelihood t~ the populace; they mine 
the deeper layers of the soil to translocate plant nutrients to the top
scil; through their leaf fall they add organic ;natter necessary for rroisture 
retenti.on in the surface layers of :he agricultural field; they provide 
shelter against the dessicating 'Hinds and moderate the ext~s of harsh 
climate :n this semi-arid a..rea. The lands of Kassala Province, L'1deed of 
all of t:;e serni-ar:"d zcne of the Sudan, can be fertile and product:"ve '.vith 
raticnally managed and utilized tree cover, er barren and sterile 'without 
~ - Jr.less affirmati've ITEasures are soon i..'1i:iated, and ample dem::Jns1:ration 
ef:ect achieved, c::mv"i.'1cing farmer and j:Olic'j-mak~r alike of the soundness 
of a closer integration of forest~f and agriculture in the semi-arid areas 
of the csuntr:/, ~i:tle 'Nil:' re.'Tlain except '=Xtensive tracts of land requiring 
costly and di:£:c~t rehabilitation to brin~ :he.~ ~ack to prcductivi~ and 
halt the ~relenting forces of deserti£icat:on. 
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II. PROJECT DESIGN 

A.	 Statement of the Problem: 

Intensive rrechanized cultivation of sorghum in Kassala Province, 
combined with large refugee influxes have led to an almost complete de
forestation of a region that was not long ago, an important supplier of 
fuelv,md and charcOal for the country. This situation, if allo1Ned to 
continue unchecked, "Will lead to destruction of the environment and natu
ral resources upon \llhich the population depends for its livelihood and 
existence. 

1.	 'The diminishiny availability of fire\llOOd I charcoal and cons
truction wood: 

Fuel and construction \o.Ood I a renelJable resource that has 
been plentiful in the past, is generally taken for granted. If managed 
cQrrectly I and if replanted in heavy-use areas, this resource can sustain 
an increasing de.mand ',yhich would mean a higher standard of living for the 
population. Given the current trend in the Sudan, ho\ll€ver I this resource 
\IIil::. gradUally disappear until people in the area are forced to reduce 
their standard of living or rove awy. In extreme cases I 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 Provi.....nce produced fuelv,md and charcoal for its 0\IIrl use 
and for delivery to other regions of the country. As mechanized cultiva
tion led "Co denuding" of the area, charcoal prodt.:.ction shifted South and 
"Co other areas of the country. Villagers in the Gedaref District of Kassala 
?!'evince (target area for this project) \IIho for years took for granted the 
ready availabili~J of free fuelwood and fodder at short distances from their 
homes, now find themselves 0bliged to travel 4-6 hours by camel and donkey 
to secure a week I s supply. Many members of the population have been forced 
into cash proc~~nt of fuelwood further s"Craining their fragile hold on 
demes"Cic econemic stability. :'he arrival of large numbers of Ethiopian 
refugees in the area has further exacerbated ~he demar.ds for these vital 
corrmodities. 

It is clear that a crisis i.11 fuel 'wOod is developi...'1g for the inhabitants 
of Kassala Province and for those of other regions of the country which 
'Nere formerly dependent on the ~roduction and supply :rom the area. 
Large-scale subs"Citiution of fuelwood for domestic energy is unlikely in 
the near future due to :01:J..1 natienal dependance on imported petroleum and 
an increasing foreign deficit 'N.lth which to purchase such products. ~ith 
a decline in the availabili:y of fuelY.Ood, :"\..lI"al dwellers are using agri 
cultural residues fer ccoki~g, thereby shor~-:ircuiti~g the return of orga
r;ic matter ;:0 the soil either direc:':'y Qr :hrough al1iJila~ 'wastes. 

?odder :~m ~sidues or :rc~ ::rees ~~d brush cover has become more diffi 
cul t to obtain ~'1d '/i':'':'agers ::1Us: spend ::1c:-easi.:ig arrcunts of time and 
energy :0 secure :ood :c:' their ar.imals I as 'w'ell as for fencing and 
c~ns~~~c::c~ ~te~:al ~~cui~~d en :hei~ :~5. 
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2. Ecological Eauilibrium: 

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 arrong 
them is the rampant growth of mechanized agriculture in Kassala, coupl
ed with the de.rrographic growth and concomitant demand for fue11wQOd and 
charcOal in the region. The increased demand for these i terns resulting 
from the large influx of refugees into the region has certainly compound
ed the problem. These circumstances have placed rronurnental pressure on 
the environement as a result of: 

a. Tre.rrendous expansion of the arrount of land under mechanized 
cultivation, with the resultant uprooting of trees and land cover to 
facilitate tractor utilization; 

b. Cvergrazing by herds and flocks 'Noose numbers have increased 
'-vith derrDgraphic inc::"2ases; 

c. Unmanaged des t:"Uction of 'wOody species for fire'wOOd and other 
domestic purposes. 

Giyen the pressure to produce rrore food crops, and the rewards from 
doing so, it is unlikely that, without outside assistance and strong in
tervention by the GaS, the aL""'eady 1mted resources of Kassala Province 
can conti.rlue to sustaill sorghum production in its present form. Witoout 
a Canpai91 a:..rned at -i.'1c:-easing the tree and brush cover ac:'Oss the- land
scape, the situation can only \v'Orsen. What is ~quired for the long 
term is a sound land use ;::olicy directed ~y the government, :'mplemented 
by the ~ple, and in the case of the needs for reforestation, guided 
and se!"lriced by the :ores"t..--y D€partment. Shel':8" belts, intensified bushl 
t~ee fallow, agroforest~ and agrisilvic~ture, fast-grcwing fuelwood 
~lantations, ~ese!"l;e and protection forest~ are all ~romising ingredients 
:0 an ':'megrated agric~ture and forestry systeJIl '.....hich can sustain both 
ag:-icll tt:ral and forest::; producti 'ri -=:.; and maintaill the er.vi:'Cnmental 
stability on which h~~ surrival depends in these se~-arid regions. 
This project :'s ir.tended as the begL~~g of this process in Gedaref District 
and :-eflects toth government pol:.C'j and practice unde~y in other threaten- . 
ed areas of the SUdan. If :he project can derrcnst~ate the potential for 
solutions to :!1e ;::rctlems, :.. ": ·...rill :rake an impcr:ant step in the right 
cli:-ec::'on . 

:'he :i."1al 30als of this project are :'NO-fold. ':'he si'ilplest to 
state clearly, :0 achieve, ar,d to measure '",ill be to improve the qualir:y 
of life and er.vircrEP-nt of mre then L1.(), ceo :-ef:~~ees and ."'Ural Sudanese 
l:':Ii:1g ::1 Geda.:'ef Jist:-lc,,: Jr :<:assa.la ?:'ovi::ce 'N:' :hir. :1'Ie years of project 
c:Jmple:icr.. 
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The !TOre difficult to achieve will be the introduction I and accep
tance by rural farmers I roth refugee and Sudanese, of the practice of 
integrating argiculture I forestIy I and animal husbandry so as to rraxi
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 resourc~s and efforts to bear in furthering !TOre 
SPeCific inteI'l11€"diate goals. These will include: 

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

- derronstrating ,,:!.1rough physical achieverrent of planting tar
gets in,tegrated into the agricultural production system, the real poten
tial of forestry support for agriculture in the area; 

providi.'1g a proximate source of badly needed fuelwood, fodder, 
fencing and domestic constrJc:ion materials for roth refugee and Sudanese 
populations in the area; 

establishi.'1g a base for tra.llUl1g of local 'villagers and 
Forestry I:'€partnent field staif in the proP=!' in:egration of agriculture' 
and forest:!."'] in serni-arid :enCitions ; 

enhanc~ng the institutional :apaci:y' of the Fores:~ I:'€par
tment :0 guide and se:!."'.Jice the dernands for sound :1atural ::'esources 
management; 

c~a~ing fur!he~ ~~ccme ~e~erat:on possibilities f~m the 
~rccuc::cn and sale of '...cod prcduc:s; and 

enhancing the rural 1.:'r-..'1g envi:'Onment through the addition 
of tree shade, :oeduced "....ind and water erosion and general protection 
from the harsh :lLoate. 

~;c.r-D. .. ... ""'( '- - - .':',c:ivi:-I :'a..""C1ets:. 
In order 'Co achieve ::1e specified goals, ~'our major ~s ~f 

acti'n ties '..viI:' be under:aken. These '....ill be: 

1 . ESl:abl:shment of Nurseries and production of t:-ee seedlings 

2 . ?lanral:icn eSl:abl:shmenl: a'1d ~nl:enance. 

. 
..J' 

.1. ~Bnagerr~nt a'1C har/esting of ~stabl:shed ~lantations. 
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1. Establishment of Nurseries and Seedling Production: 

'!"wo central nurseries will be established: one at Smwak and 
one at Abu Rak.'1am. These will provide seedlings for the proposed \\OOd
lot plantations, for the fanners encouraged by the extension program to 
plant shelterbelts, windbreaks, and private woodlots, and for refugee 
and village settlements to provide shade trees. ~ach 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 Aba Rakham will be 
sited on the Rahad Scheme canal for irrigation. The ~NO 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, ~uld involve additional foreign exchange 
capital costs, and would be beyond the ability of thF! Forestry Depart
ment to m3i.ntain 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, tool:5hed, and 9'Uardhouse. 

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 
addi tional plants will be produced for distribution to interes;ed farmers, 
both refugee and Sudanese 'who 'will be enco'..lI'aged to undertake plantingt 

on their OwTl. As the extension program develops and gains rromentum, it 
is envisaged that seedling production for agroforestry efforts 
will increase accordL~gly. 

7he :alloW".i.ng table gives a summary of seedling production at each 
of the t'NO nurseries over the life of the project. It is intended prin
cipally as a plarning guide, and a certaL~ latitude in seedling produc
tion rust be assumed due to the unknown extent of the effects of the 
extension efforts. 
Nurser; ?~duction (numbers of seedlings) 

Year 2 4 5 

Nursery 

ShQ1~ak 0 300,000 5CO,COO 500,000 500,000 

\bu Rakham ° 300,000 5CO,eCO 5CO,000 500,CCC 

Total ° 6CC,OCO i ,CCO ,OCO 1,CCO,CCC i ,000,000 

!:: addi::cn :0 raising and disi::,ibuting ailer three mi:licr. seedlings 
during the l:..£'e af the j:ro,jec:., the nurseries are expected to serve as 
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focal Wints for denonstrating the possibiJd.ties ana potential of tree 
Rlanting in the area. Accord:i:l"igly, 
ed at ead nursery site, and pt'OJ1Dtion and training exercises carried 
out there througoout the project and hopefUJ!l~ thereafter,. Success in 
this extension aspect of the project will create a genuine interest in 
tree plan ing ana a consequent. demand for seed.lings \lJhich wi-J.loJ! enaourage 
the Forestry Depart'inent to continue to maintain and operate the nurseries 
Beyond the life of this project. 

2 . Plantation Establishment and Mai nte..1'1ance : 

The target of this project will be to bring 10, c()() feddans under 
tree cUltivation during five years. Of this am:lunt, it is tentatively 
estimated that some 6~000 feddans will consist of block fue11lbod plarr
tations, proximate to the refugee settlements. The remainder of the 
target will be shelterbelt, agrisilvicu1ture, and village v.OOd1ot plant
ings on privately held lands. It rtU.lSt be entRhasized 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 
denonstrating their economic value and impact. The following projected 
planting targets, therefore, should be viev.ed not as rigid planning tar
gets, but rather as indicative rr.argins 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 F'P SB/AS FP SB/AS FP SB/AS FP SB/AS FP SB/AS 

TJm 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 

AbuRakham 0 50 500 150 300 500 300 
Tenebda 0 50 500 150 500 300 300 

TarAL 0 1000 250 1500 750 1500 1500 2000 1500 

Note: F'P - fuelwood plantations planted in block form 
Shelterbelt plantings/Agrisilviculture . The former are 
rows of five wide trees planted perpendicular to prevailing 
winds; the latter ~ plantings carried out on fann lands 
in the last year before they are left for fallow. Both 
expressed in total areas planted. 

seen from the above, it is tentatively planned to establish 
of various ~s on 10,000 feddans of land durins:J the _ife 

All three types of plantings will produce fuelY.OOd, 
although diifere:lt management systems will be used a'1d therefore diffe

expected from each. The fOllowing is a graphic 
calendar Or activities through a typical annual cycle. 
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NURSERY/PLANTATION CAL£NDAR
 

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

--

Nursery 
seedling .. 

production " 
~-

Site Prepara t jon -.. r 

Pit di ggi ng • ~ 

Prepositioning * 
of 

seedlings 
.. 
"' 

... 

Pre-planting * 
cultivation • • 

Planting 
4 • 

Supplementary * 
wa teri ng .. ... -..-

Weeding .... ...-
Seedl i ng * 
1i ve .. -fence 

Maintenance * 
f 

Note:* indicates activity will be carried out as required. 
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3.. Training and Extension in Co!m'Unity and Agro-rorestry: 

In order to canplenent and make optinun use- of the physical 
detDnstration to be achieve<!. through tree planting,. the project will 
undertake JIJ:)dest but well-rourided training ana extension programs. 
In the r~t and second years of the projectp pror~sional and technical 
personnel \rlill participate in tr~g ~ourses organized ':it.~ p 

to fully acquaint then with the policy l.ssues, goalz, ac'tJ.V1.t1es, tech
niques p targets, and I=Ossible probl6t5 of ~ proj~. Regular ~tbly 
meetings of the project staff and frequent rJ.'ald 'nSJ.ts by the proJect 
managers 'Jill help to nculd the staff into a rrotivated, fiel~ent~ 
team, able to respond to the- 'changes, problems, and opportunJ.nes Yihidl 
the project encounters. 
AgricU:.tural production objectives or the project would be strengthened 
by efforts to build oloser institutional cooperation between forestry 
and agricultural extension services o Extension training activities 
supported by the project should include agricultural extension servioe 
staft where possible, as well as forestry service staff, as a means of 
.B~~engthening s~oh cooperation 

Short 'wOrker training courses for both nursery and plantation ~kers 
\tIill be organized by tte. project staif, in order to ensure that optinm. 
nurser.r stock is raisE:d, and ti'.at losses iron transporting and transplant
ing seedlings are kept to a minirr.um. In addition, these courses will be· 
used to explain the broader aspectS of the project goals and activities, 
thereby serling as extension courses for the la1::o~, wto are in fact 
fanrers, and making then spokesmen for project activities. 

It ~d be 0001 prematt:re and pr€sumptuous to assume that a full
fledged extension carnt=aign aimed at rrotivating refugee and Sudanese fanners 
to' engage· in \VOCdlot 'and agro-fores't:t activities can be detailed" at this 
time~ Only one or ~ years of field level experience \I,Orking with the 
local popu.l.ace can deternti..ne the shap: and methodology of' such a program. 
The approach in the early years will center around tangible Ulcenti,,-es to 
refugees and fanners. These will. be in the form of provision of shade tree 
seedlings for their horres, fruit tree seedlings for planting in their com
pounds and L.'Tigate<l. 'Iiith \·;aste water, school programs for improving school 
canpounds and educating school children in planting techniques, etc. 

As fuel'.vccd plantatio~ are successfully established, the pace of the 
extension program vr.ill expand and qtti.cken. Utilizing the derrcnstra'tion 
effect of the '.vcodJ.ots, village meetings with farmers and refugees will 
be organized and addressed by project s'taif. 
The use of visual p~sentations such as puppet show's will be tried. Liason 
\Vith F'AD extension experts should also help in :or:rn.llating a 'wOrkable ex
tension and education program. The burden of devising and implementing 
this aspect of the projec't 'Jill fall a1m::lst completely upon the project 
staff, and it is hoped that after their initial experience with refugees 
and farmers in establishing the f'Jel\o/COd plc.:tations, they will be in rm 
excellent position to design a workable and effective exr.ension effort. 
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In stmrnary, the extension program rust be flexible. It will be action 
and incentive oriented, rather than merely prorrotional. Once derronstration 
plantings provide evidence of the value of fuelwood and agro-forestry acti
vities, farmers 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 rrodest 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 
arrangemerlts for management of these woodlots. Production has been conser
vatively estimated at 10 cubic J11€ters standing volume per feddan in the 
seventh year after planting. The W'OOdlots will be managed by the Forestry 
Departnent, and fuelwood licenses granted on a tender basis, with opportu
nities to bid offered to both refugees and Sudanese alike. Proceeds from 
sale of lice!1Ses 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 pl~duction is presumed, while for shelter belts harvesting is 
necessarily more selective and spread out to maintain the protective fun
ction. Agrisilvicul.ture plots, when used as improved tree-fallow, may 
be clearfelled and the land returned to agriculture. Both of these activi
ties 1NilJ. produce :uel\l,Cod and charcOal for domestic use and off-site sale 
by the fa.."111ers, .. 

E:. Technical Considerations: 

Nursery and plantation technique has been described al::ove to some 
degree. These will be further refined by the Project Manager, CQ-1"1anager 
and the 5i1vic.ll turalist who '.vill prepare a detailed \I.Ork plan at the 
·beginning of the Project, annual 1,,,,orking plans, a nursery production manual 
and a plantation wDrk guide. 

Species '.vill be ~hosen :or appropriata~ess as fuel and charcoal pro
d.ucers, ;;alatabili'C'j as fodder, and for construction and shade tree uses. 
They 'N1,:': 3.lso be" selected according to suitabili 'C'j for integration with 
agricul ture. Considerable experience has already been gained by the Forestry 
Departnent ln the Sudan and species may be ~xpec:ed to include the following: 

Acacia Se'lal (7alh): :'his the predominant .species i:: the Kassala 
?xv:.r:ce. :t provides "Nocd of high caloric ";alue, and its seed pods pro
'..ride good fodder fer li'/estock, This '...: ..1.:' be the predomir:ant species 
prcduced by :he ::urseries and used at :h0 planta::ons, 

Azadi:-achta ::ndica (Neern;: !leem prcvic::es a ;,ood :u.e:",y'cod, in addition 
to being an e.xce2.lem: and =ast-g:r~W':.ng shade t:'ee, ::3 ',v'oed can be used 
for cons::-uc::on purposes pr8v:.~ed the bark :3 :-~ved :0 avoid damage :rom 
tor~:-s, 

.. ,;' i 1 
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Acacia Sen~al (Hashab): This is a well known species in the country 
producing gum Arabic and often errployed for interplanting in the fields 
throughout the country. It is a palatable forage/fodder species and 
produces good fuelwcod and charcoal. 

Other species to beerrployed 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 recorrrnendation of the Forestry. Depar
tment. 

F. Personnel Recruirements: 

Management and adrninistrative responsibili ty will be shared by a 
CARE representative and the GaS 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 the 
tVJO project areas. Each project nursery/plantation area will have t\t/O 
Forest Oversees/Rangers assigned to plantation protection and extension 
activities J and a Nursery Supervisor. A CARE international staff member 
will provide administrative support in the project area, liason with GaS 
officials in KhartoWTl, and back-up support for the project co-managers. 

Persennel Oroanization 
H 

Gedaref 

CARE Forester ------i--- Conse~lator of Forests 
(project co-manager) (project co-manager) 

CARE Administrator ---+-- Silviculturalist ('lolunteer) 

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

?lantaticn Si:es Plantation Sites 

Urn Gargur Karkcra Abu Rakham ~tlad Awad Tenebda 

2 

'ISO Forester 
;;oorest Rangers 
Overseers 

2 
2 

'ISO ;orester 
Forest Ra~gers 

Overseers 

'!he use of pels as foresters at tile plantation sites was initially 
considered. H~'Jer, due to the consid£rably sh:Jrter lead time required 
for recruitrne.'1t of VSO volunteers and the fact that a VJell~evelot:ed VSO 
administrat.ive S\.lPr:ort st..~tture exists in Strlan, it is planned that the 
first voh.U1teers will Ce V~0' s . There will Ce consideration o.f replacing 
VSO I S 'Hith USPCV' s in year 3 of the proj ect • The silviculturalist volunteer, 
however, will be requested on individual plac6TleI1t fran US Peace Corps • 
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The :t'ollow;.ng is a ~ptic." o~ ~~e rcle which c::-.::.:~:.:::~ .•~ play 
in project design, implemerrtati~"l, and t:'ialuation.. 

, ) Rural SOCio!ogist ~ 6 m:mths) 

This c:onsultant \lIiJ!l amve in; June , 983, and vill spE:::ld six :r::n-~ 
gathering baseline infonation on. bJth refugee and Sudar.ese poPJ,lations :in 
the proje:t area. Infonatiol1 \riil:l include eeoncmic: activities (:incam!,. 
oc:cupa.ticn.. ~ calendar), ~aphic data (total ~pulaticn, family
size and stroe:ture, d:i.strilutiOn\), land use data (farm size, cropping patteInS, 
crop yieJ.Cis, seasonal emplOY.JnE!nt), and s~ and long term expectations far 
change in empJ.'bYffi8rtt' pa ems, and of refugees far repatriation. Uti'izing-this 

. information,. the consuItant \iill analyze the implications of the project 
design? \ldth special emphasis al the integration of agriculture and forestIy,. 
and possible JIEans and incentives to be used to stim1.late farner participa- II 
tion in the project..·· . 

° 

AS JAnQ tenure S1steiDs are a critical ftrlable in the long-term wa-:

tainabllity of forestry am tuelvood production, the maj or 'teuiJre
 
systems in the project area v1ll be eX8D~_~.__
 

2) Forestry Extension Soecialist. (4 ncnths) 

The consul't;ant 'Jill arrive in early Novanber '983, in order to have .a. 
two-nerrth. overlap \ldth the Rural. Sociologist. His objective will be to 'wCI'k 
'Jith the project staff, utilizing tm data and analyses of the scciologist, 
to fonru.tlate the forestry extension program. This IJ.ill include extension 
agent guidelines, presentational materials and metmdology, and the setting 
up of training programs far project extension agents. 

3) A9'!'OllOlttist (2 ITCnths) 

o. Arriving in March 1-984, the consultant 'Jill study soil and climatic. chara
cteristics, darestic food COI1S\m1Ption habits, agronomic. techniques, and o£f
farm market potential, with a viw to recorme."ding species of fruit and fodder 
trees, and armual crops, that can be successfully grown in agro-forestry 
systems in the project area. 

4) Evaluation (2 persons, , mnth in year 3; 2 pe.1"Sons, 2 nonths in year 5) 

A ntid-term evaluation \dll be carried out in December , 98;, in ccnjtmeticn 
with GOS, CARE, and USAID represe."1tatives , in order to examine. the progress 
of the project. Attention 'Jill be given to the level of refug~ participation 
and support, success of the fuel~ plantations, success of the extension. 
efforts in agro-forestry, and the need and potential for adjustrrents in project 
strategy. The study \Vill include examination of the effectiveness of the ~. 
project in delivering exte."1Sion services, nonitoring and reporting, and follow
up support, and 'Jill recorrrnend changes \lfhere required. 

A final project evaluation 'Jill take place in November-December 1987. 
The sam: procedure used in the ntid-tenn 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 
. , • r, activities in the area. The evaluation \Jill also address the lessons learned 
... :. from the project activities, as ....ell as the policy and IT'al1agerrent options 

.. available to the GOS for future activities. 

As the project contains several untested project elements and m&1
 
require some adjustments during.implementation, project personnel
 
will devise a project monitoring mechanism which periodically pro

vides data related to the progress of major project issues, criti 
cal asswnptions, objectives, and outputs. Mission aDd CAre are expected
 
to define the monitoring 8Ys~ and aalient points to be covered b1 the
 
S1stem vhich ",m be revieved during project evaluationa.
 

-_. .. ._--_.----_._.. _~---' ~-
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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 !'NO 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 Rakham baseline 
survey by rural sociologist and extension expert. 

1984 

Jan. - June nursery preparation and seedling production 
fencing of t\v'O 500 feddan woodlot plantations 
site preparation at woodlot plantations 
exta~sion activities 

June - July p~p::Jsitioning of seedlings 

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

Sept. - OCt. maintenance and seediPg of live fencing 

1985 (repeat of 1984 activities) 

Jan. - June extension activities 

Dec. mid-term evaluation 

1986 (repeat of 1985 activities) 

1987 (repeat of 1986 activities) 

cec. final evaluation of project. 

. .. /12
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III. PROJECT OVERVIEW: 

A. PROJECT CEVELOPMENI': 

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 'vJOrsened by their arriVal) 
and it has added to the burdens of their situation. 

In response to this need I 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 rronths later, who approved the project in principal and urged CARE
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 M:Gahuey. 
The proposal addressed certain issues raised by CARE Headquarte:rs 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 from each unit, visited Sudan during 
November, 1982. The result of this consultancy, it is believed, addressE:'5 
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 agreeme.Ylt with GOS Forestry Department, 
GOS Refugee Commissioner and D1n1CR. In addition, extensive visits have 
been made to refugee and Sudanese villages. where inhabitants indicated 
their willingness to support a reforestation project. 

3 . PROJECT STRATEGY: 

The project comple~ents ~he policies and strategies of both GOS 
agencies and external donors with regard to reforestation activities as well 
as refugee settlernents. To the knowledge of the project designers, it does 
not conflict with or duplicate any ongoLYlg or planned activ~ty in the project 
area. The following rrore specifiCally delineates GOS and other donor poli 
cies, strategies and acti~ties. 

1. C~S Stratecv: 
'" 

Until recently the basic philosophy of ::he GOS has been to 
conseI'"/e forest resources. This has resulted in a defensive posture by the 
Forestry Administration which is often in dire:t :onflict 'Nlth and unable 
to react to competing de~ds for Sudar.'s land resources. However, this 
posture recently has : €gun to change. ;:"cr example, ir. Augl.lst, 1982 the 

... /13 
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National Energy Agen~ in a widely circu.lated draft Energy Assessment) 
I'eCOl'I'UTlerlded int~ating incorporation of trees into fanning systems. 
Earlier the GOS MinistIy of Natural Resources had proimllgated a policy 
of retaining a portion of agricultural land for tree production. In 
the Northern province, occupied rostly by smaJ!1 holder fanners, 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 rost feasible and least obtrusive means of realizing 
this objective. 

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

The GOS policy towrard 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 govel'nments, intergovernmental, and, voluntary organizations 
to' provide special support for developnent programs in major refugee 
affected areas. 

2. Other Donor Programs: 

a. liNSO Gum Belt Reforestation: 

This project has established a successful rodel 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 rodel can not be replicated in the 
Eastern province because o£:·its incompatibility with mechanized agricul
ture, it does deTJOnstrate the GOS corrmitment to agroforestry systems. 

b. USAID Energy Strategy: 

In July 1982, USAID prepaJ;,'ed a report on Bioenergy for the 
Sudan which recomnended that a massive tree planting program should be 
a high priority for the GOS. The report also stated that the efforts of 
the.orestry 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 derrands 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 dem:Jnstrated, the Refugee Reforestation project 
will incorporate fuel efficient stoves into its forestry extension program. 

C. PROJECT' IMPACT': 

1. Employment Generati'Jn: 

The project will directly generate 423,000 person-days of 
labor in nursery and plantation activities. This is equi.valent to g 933,600 
in 1982 dollars or 20% of the total project cost (including inflation). It 
is expected that the rnajority 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 
lal:or. There will also be a significant generation of employment in har
vesting and marke-cing of wood and' forest products, although this will not 
occur during the project life. 

2. FueliNCOd Production: 

It is estimated that rural Sudanese burn benveen 1 0 and 1 .5 m3 
of wood per person per' year. At a conservative estimate of 4 mj /ha/yr 
sustained yield of fuel~ood on project plantations, the project will be 
able to supply 15,200 m3 of fuelwood per year. ~Nith an estimated population 
of 15, OCO in the targetted refugee camps, the project will be able to meet 
their basic fueh/ocd reauirements. As there are some stands of natural 
forest 'Nhic!1 can produce 1-2 m3/ha/yr and are accessible to the refugee and 
neighboring Sudanese population, the project 'Nill be able to make a signi
ficant ccn-cribution to the fuelwood needs of a much larger population. 

3. Agricultural Productivity: 

The project will introduce shelterbel ts and agroforestry 
practices in the eastern region. Evaluation of CARE's shelterbe1t project 
in Niger indicated that there '.,;as an increase of 23% in sorghum production 
over unprotec-ced fields after allo~g for a 6% reduct~on in Cultivated 
land due to the '.Nindbreak lines. :;:n addition it may be possible that wind
breaks and agroforestry ,Nil: allo~ cultivation for longer periods before 
fallowing. It rray be possible to achieve a 33~~ increase, equivalent to an 
additi.onal year of production during a typical c::'opping cycle. 
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Some farmers have voiced concerns that trees will attract birds with 
a resultant crop ross. This has not been CARE I s experience in Niger nor 
did it seem to be a problem with those fanners in the Gedaref'-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 prox:i.m3.te to cultivatetl fields, 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 the refugees brought their livestock to Sudan. 
Because of fodder scarcity these a:ni.rrals have not fared well. One farmer 
reported he had lost his entire herd of 180 sheep. Around Urn Gargur their 
are numeroU$ a.ninal skeletons. The project will utilize SPecies that 
provide

• 
nutritious fodder

• 
that can be used as a drought reserve. 

. '0 ' 

b. Thorns: 

Rural homes, both refugee, and Sudanese, utililize thorn 
fences to restrict animal ingress and egress, Le., to keep their neighbors 
aniJrals 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 W'illl have a positive impact by 
providing proximate 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 providing 
larger dimension stock for use in building homes, donkey carts, furniture, 
etc. Demand of this size wood is high as it is preferred for charcoal 
production. The project will help ensure a supply proximate to the be.l"le
ficiary group, thus reducing the cost of obtaining this \A.OOd and increasing 
the likelihood of their access to the supply. 

d. rruit: 

The project will supply a small number of fruit seedlings 
to refugees for planting i.."1 their compounds. They can be irrigated 'N'ith 
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domestic waSte water and fertilized i.rith manure. The fnrit will provide 
diversity to the rural diet and a greatly needed source of nutrition ' 
po..."'tticU:1larly vitamins. 

5. Rural Living Etlvin) 

Shade trees planteo around co1)tpOunClS, market places, clinics, 
schools and along paths and roads provide a welcome relief from the sun. 
Though the impact cannot be quantified, it is real and significant. 
Currently there are literally no shade rees in refugee villages and only 
a few in the Sudanese villages. This c9JTlPOnent of the project will foster 
good will of he beneficiaries toward 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 proximate sOtm:es of 
£uel\v'OOd, thus freeing them for other domestic tasks and/or income generat
ing employment. It is expected that a considerable number of \YOmen will be 
empl9Yed in nursery and plantation labor. A further benefit to \tA:Jmen will 
arise from the dissemination of fuel efficient cook stoves, which save 
labor in gathering fuehJoocl. and/or cash and sm::>ke less, a relief to cooks. 

7. Institutional Strengthening: 

The project will have a significant out unquantifiable positive 
impact on the effectiveness of .the Fore!jtry Department. Personnel will be 
better trained, bet-cer equipped, and have a newly defined, supportive 
relationship with ~he rural people of Kassala province. It is interesting 
to note that in the recent NEA E'nergy Assessment one of the rrost widely 
ma~tioned institutional benefits of the UNsa gum belt projec 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 rroral of Department personnel. This should rranifest 
itself in greater willingness to continue and to expand community refores
tation and agroforestry initiatives. 

D. PROJECT COtITINUI'IY: 

Depending on the level of farmer acceptance of tree planting, and 
the socio-economic success of the reforestation models, the Forestry Depar
tment will hopefully continue Jperation of the project nurseries when 
external funding ceases. 
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In the seventh year after projec initiation, benefits fro the 
harvest of fuelwood will begin to accrue. Experience in other 'orrmunity 
reforestation efforts have shown that fanners and villag+'rs are ~re 
willing to pay for seedlings at this point. This could ;), U<e the nurseries 
self-reliant. It is uncertain whether one can expect refugees at this 
time to make long-tenn investJrents such as the purchase and planting of. 
seedlings as long as they, retain hope of. repatriation. HoweveF, in Sh<;lwak 
and Abu Rakham there are sizeable Sudanese populations which could sustain 
these nurseries in the absence of refugees. 

The recurrent costs of forest block plantations will be rn.i.ninal after 
five years. Principal costs are associated with protection and maintenance 
of younger stands and the Forestry Departrrent should have no problem absor
bing this activity. While it is difficult to esti.nate 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 GOS will be only those of maintaining the nurseries. Plantations will 
have significant costs associated with harvesting but these will be rrore 
than covered from the proceeds of the harvest. 

E. PROJECT POTENTIAL: 

It has been discussed in detail above that the project will develop 
rrodels for incorporating trees into the agricultural systems of the eastern 
region. These 1JOdels rIU.lSt be roth socially appropriate and economiCally 
feas-ible. As such the potential for project replication is good. 

However, the project is designed to derronstrate the compatability of 
trees with agriculture. Beyond the target villages it does not foresee a 
widespread e.'Cte.'1.sion program. To do this, a follow-up project v.ould be 
required. However I if successful rrodels are developed, it is reasonable 
to expect that financing could be found for an expanded- reforestation program. 

F. PROJECT CONSTRAINrS: 

1. Land AVailability:
" 

Reforestation programs have often meant the loss of farmland 
or pasture land and unfavorable reaction to this can be a project constraint. 
In the Sudan, the government in effect controls all land which, in the project 
area, it leases in turn to farmers. The government has 4lready agreed to 
make enough _and available to carry out the project. M::>re important than 
this I however, is the project approach which will seek ways to integrate trees 
and agriculture and reduce the competition for land. 

2 . Labor AvailabiLtv: 

The project wi__ uti_ize considerable numbers of refugees and 
Sudanese laborers, and labor availability could be a project constraint. 
The project employment calendar, however, cor.:;Jlements the agricultural labor 
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needs by providing considerable employment during the dIy season when un
employrrent is highest. The project I s peak labor requirem:nts 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 
laJ:orers and therefore rrore attractive than W'Ork on agricultural scherres 
far from their villages. Interviews with villagers have confirmed their 
willingness to ~rk for the project in adequate numbers. 

GaS Counterpart Availabilitv: 

A concern has been raised \vi.:h :-egard to the availability of 
skilled Fores:r; Department personnel. This concern has been forwarded 
to the :ores:ry Depar~nt top officials, and assurances have been receiv
ed that the ;::€rsonnel 'Nill be available. 
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Line Item 1 2 3 4 5 Total 

A Vehicles 
(Capital 
costs). 

FX 186,000 86,000 272,000 

B Vehicles 
(operating 
cos ts) . 

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 28,500 472,000 

E 

D 

Labor 
museries) 

Buildings 
(rent & 
const.) . 

LC 

LC 

3,600 

36,500 

11,600 

41;500 41,500 

11,600 14,400 

41,500 

14,400 

41,500 , , 
I 

202,500 

, ! 
, I 

"

55,600 'I" 

F Labor 
(plantat
ions). 

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

G Inter~at-

ional 
staff . 

FX 223 ..000 153,000 163,000 153,000 153,000 845,000» 
/ 

H Local LC 
Staff 6. 
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
 

Inf lation* 69,352 122,229 254,904 343,230 507,095 1,297,310
 

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

CA.RE/~:. y . 
Admin. (.:.o~n 92,705 94,560 94,773 117,559 459,090 

Totals: 1,019,757 1)54,':'22 :,040,164 :,042,503 1,293,154 5,050,000 

* :n::atio~ aSSu~Dt:O~S: 

•••••••••••••• 

FX, C.I)~ ~ear ., C.3~ ~ears 2-5 (compcundedl 

Le. 

Le. 
labor costs, ~.:O% (compounded) 

non-labor ~osts, C.25%compoundedl 
,I 

),•! 

,
• 
) 

/ 
/ 
'.) 



Breakdown of FX!LC :' 

1) 
2) 

FX, 
LC, 

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

admin. $ 2,337,500 
2,712,500 

$ 5,050,000 
••••••••••• 

AID $ 4,550,000 86i. 

CARE 

(See line GOS 
I, page 24A 
for breakdo~ 1ota 

500,000 

241,477 

$ 5,291,477 

9i. 

5i. ~ 14i. 

. =-==== .... =- ••••== 
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DETAILED EXPLANATION OF Bur:GET 

'Line A - Vehicles (capital costs) 

Year 

Item 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,CCO 10,000 

Flat bed trailers"*' (2) 
8,000 8,000 

Water tankers"*' (2 ) 
20,000 20,OCO 

Spare parts 20,000 26,000 46,OCO 

TOTALS 186,CCO 86, COO 272,000 

Local prccUr<='.Jl'Iem i terns . All other are U.S. procurement.*' 

Line 3 - Vehicle Op2rating Costs 

Year , 
I' 

~Item 2 ..• 4 5 Totals 

:uel 12,OCO 18,COO 18,CCO 20,000 20,OCO 88,000 

~ntenance 2,CCC 4,CCO '::',OCC 4.000 6,000 20,OCO 

':"ruck :'ental fer S,cm 12,000 12,CeO 15,OCO 15, coo 59,000 
transport 

TOTALS 19,OCO 34,000 3Ll ,OCO 39,CCO 41 ,000 167,000 
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Line C - Equipment and Material 

Item 1 2 

Year 

3 4 5 Total 

Pump and engines (2) 
12,000 

(1) 
8,000 20,000 

Operations and 
Maintenance 8,000 5,000 5,000 7,0CIJ 5,000 30,000 

Nursery fencing 15,000 15,000 

Nursery tools 10,000 5,000 15,000 

Seedling carriers 2,CCO 2,000 2,000 6,000 

Plastic bags 15,CCO 20,OCO 20,000 20,000 75,CCO 

Seeds 1,500 1,500 1,500 1,500 6,000 

Plantati.on 
fencing 185,000 185,000 

?lantation 
tools 10,000 5,000 15,000 

fu..~turel 
fixt:ures 30,000 10,000 40,000 

Office supplies 10,000 5,000 15,000 

Shipping/ 
Inland freight 30,000 2.000 14,000 2,CCO 2,000 50,000 

TOTALS 310,000 25,500 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-offices (2) 12,000 12,000 12,000 12,000 12,000 60,000 

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

VSO housing (3) 7,5CO 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 ,500 202,5C9 

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

Year 

Site 2 3 4 5 Total 

Showak 1,8CO S,SCO 5,800 7,200 7,200 27,800 

Abu Rakham 1 ,800 5,SCO S,SCO 7,200 7,200 27,800 

TOT.ALS 3,600 11 ,6CO 11 ,600 i4,400 14,400 55,600 

! 
~~ 
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Line F - Plantation Labor Force 

Year 

Activity 1 2 3 4 5 Total 

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 

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

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

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

Line G -

Position 

International Staff 

2 

Year 

3 4 5 Total 

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

CARE adminis
trator 

55,000 55,000 55,000 55,000 55,000 275,000 

Silviculturist 
(volunteer) 

6,OCC 6,000 6,000 6,000 6,000 30,000 

"ISO (2) 12,OCO 12,000 12,000 12,000 12,000 60,000 

Ccnsultants 
(1 8 man mnths) 

Totals 

90,000 

223,000 

20,000 

153,000 

30,OCO 

163,000 

20,000 

153,000 

20,000 

153,000 

180,000 

845,000 

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

Year 
Position 1 2 3 4 5 Total 

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

Tractor driver 1,500 1,500 1,500 1,50D 1,500 7,500 
(2 ) 

Secretary 3,6GO 3,600 3,600 3,600 3,600 18,000 

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

Messens;er (3) 2,CCO 2,OCO 2,000 2,OCO 2,OCO 10,000 

CAI~E Admin. 
(Khartoum costs) 

60,CGO 60,eca 60,OOG 60,CY'...A) 60,000 300,000 

TOT,A~S 79,100 79,100 81 ,1 CO 81 ,10O 81 ,100 401,500 

.• .124-A
 



Line ~ - GOS Project Inputs (in Kind and therefore not included 
in budget summary) 

2.	 Land value to Government 

Total land assigned by G05 to project is 10,000 feddans. Government lease 

char~es per feddan per year should be L5. 3 per year. 

10,000 feddans x L5 3 x 5 years = L5 150,000 ~ 1.3 (LS/U5 $) $115,385 

3.	 Total GOS inputs: 

1.	 S126,092 

2.	 5115,385
 

S241, 477
 



- 25 -


IV. PROJECT 'IMPACT 

A.	 Social Soundness: 

It should be patently obvious that the principal beneficiaries of 
the project YJill be the rural poor, both refugee c."!.d Sudanese. The lack 
of forest products in Kassala Province ,is at present felt principally by 
both the rural and urban p::>or. The fonner ltUlSt go increasingly longer 
distances to secure fuel, fodder, and building materialS, while the latter 
must pay higher prices f<:>r these i terns due to increased transport costs. 
Smal.L a.ni.nal 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 YJill immediately benefit both rural 
and urban jX)Or, in terms of rroney and energy expended. 

Charcoal production from GaS forest reserves is contracted out by the 
Forestry Deparonent. 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 'Hill 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 nouri.shing effect on the soil provided by the woodlots and, rrore 
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 tte project will encourage both small and large 
farmers to plant woodlots and 'Nindbreaks. 
The nurseries will provide seedlings to private fanners to enable them to 
carry out this program. 

To sUJmJaI'ize the chain of beneficiaries and. benefits from tr.e program, 
they are as fellows: 

1) Refugees and low-income Sudanese farmers: 

a)	 Earni.l"lgs of rrore than US3 8CO, ceo over the five-year life of 
the project. 

b)	 Near-by source of fi.r-e-wood, construction materials, fodder, 
and thorn fencing beginning seven y::ars from the inception 
Or the project. 

c)	 The opportuni"i:j to -=ar:1 addi -:::'cna.2. income :hrJugn ;:;roducing and 
sellLl"lg charcoal under forestry )epar~nt supervision. 

d)	 Increases in crop yields in lands prox.::.;nate to the tree plant
ings as a resu.l-:: of ~creJ.Sed seil fertiL ty c.l"ld reduction of 
topseil ll"sses throug~ 'N'ind ercsi.en. 

e)	 ~mprovernent in the sett2.e;nent and 'vil:'afe 1:'ving environment 
thrcugh the planting Jf 3hade trees ~roduced by the nurseries . 

. . . /26
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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 CaDability of Forestry Deoartment: 

That the GOS Forestry DepartJrenthas the capability to carry out 
the plantat~on 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 DepartJrent has sufficient capable human resources, 
but is woefully lacki.ng in funds for the capital and logistic needs of even 
its existing programs. Provision of the equipment for this program 'cll 
have a 'Nide-ranging impact on their ability to carry-out other projects 
in the region. 

Partly as a result of lack of funds, the Forestry Department I s extension 
service has beo...n inadequate in rece.'1t years. This project W'ill, in addition 
to improving the logistic capacity of the Department, work to increase the 
quantity and quali ty of the extension se..-rvice in Kassala Province. The CARE 
staff will 'WOrk closely with the Forestry Department staff to up-grade its 
ex~ension service, and introduce techniques which have proven successful 
in othe!" CARE programs.· of a similar nature. 

The combination of increased logistical capacity, improved and broadened 
extension service I and the addition of two rrn.ll ti-p1l.I'JX)se nurseries, should 
enable the Forestry Departnent in Kassala to provide better and !TOre extensive 
services to :a.T"l'rers and ·!illagers in <;:he !':'ovince far beyond the life of 
this project. The recurrent costs to the Forestry Departme.'1t 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 maintain 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. Anc::'Earv Programs: 

In ·rie'N of the fact that the 'last majority of Sudanese now use, and 
will continue to use for the immediate future, renewable energy resources for 
cooking purJ:Oses, ::his project will also seek to incorj:Orate the efforts of 
CARE and other agencies work::.ng in the field of fuel-efficient cookstoves 
and charcoal kilrls. ".v'hile it is impossible to say at this ~tage just how such 
efforts will be incor?Qrated, CARE -Nill ~ntain close contact 'Nith the 
National ~'1er:;j Aduinistration and others in an attempt to discover a mechanism 
for incl' .sion of -che introduction Jf energy-eificient c:Jcks7:oves and charcoal 
producL'1g kilns in the project. 

.. ./27 
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While the principal results expected from the project are irrmediate 
income and fuel-'.I.OOd availability, the extension service improvement should 
not be neglected in examining the objectives. CARE and the Forestry Depar
t:ITlertt will work with private farmers and villagers to encourage them to 
establish private woodlots for fuel-'.I.OOd, construction material, and fodder 
production. Windbreaks for lar.ge machanized fann areas will ad:so be en
couraged to avoid wind erosion and eilhance soil fertility. The lIU.l1ti-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 'NOOdlots and windbreaks. 

D. Economic and Fi.i1ancial Arialysis: 

1. Economic Analysis: 

The rrodel selected for the economic analysis envisions clear 
felling of all 'block fuel'wOOd plantations seven years from thaI"" inception. 
While the intention is to allO\tl these forest reserv4!.S to remci.in standing 
for 25 years in order to continuously produce fodder and gtml 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, fodder and gwn 
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 fuel'wOOd or charcoal have been shovm for the agro
forestry plantations. 

A shadow rate of U. S. g 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 uJX)n this fact, and the increas
ing scarcity of this COJ1'TOC)dity, it is felt that the inflation rate of the 
l:::enefits will be higher than that of the costs, thereby giving an even highe l"'" 

internal rate of return if inflation hadlbeen taken into account. 

2. Financial Analysis: 

The financial analysis has been done in two parts: benefits to 
the GOS (Forestry Department) and l:::enefits to the individual fa.1"'fT\er. The 
fo.rmer has been done in two ways: clear-felling of block plantations convnenc
iny after year 7 (to match the e'c..:Jnct'\'1 I Co analysis), and cor.tinuation of the 
block planta ~ons for 28 years. In both, constant 1962 va:ues have been used 
for land (lease value), and for l:::enefits (charcoal, fodder, gum arabic), with 
no provision for inf~ation. 
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The financial analysis for the individual farmer 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. 

'!he financial analysis under roth scenarios for the forest ~t 

(the charcoal rrOdel and th: fuelwe::ccl mcdel) clearly i.n:ti.cate that the 
b:nefits derived fran either of these approaches as a result of th= project 
are more than suffici.ent to offset the recurrent operating oosts after 
the life of the project. 'Ihus there is a definite positive financial return 
to the forest Cepartrnent. . 



EUltlClilC ANALYSIS (In U.S. fUllar-s) 

Siudow Rate U.S.I! 1 = LS. 1.600 
BEN5!ITS

I--(;;~; ----~:OF VALUE ~~~~ FEU>ANS I'I.AN'IW IUI.IfK YIEWS SIl/AS YIELDS FOOOER GUM ARAlJIC lUrA!. IlE:r 
YEAR CAPITAl. Of ERAT Ill; FOREUlllE OlIl'I'llI' l! 1171tfr cosrs BLOCK SIl/AS H VALUE H3 VALUE AlIIHAL VALUE YIELD VAl.lJE BENF.FITS 

(1) :;lJJ.1:iIRIH P"'LJI~JCTIOIl ( llE'1') (6) 1!19/H3 g19/H3 UlIITS g113/UNIT KGS go. 38/KG 
(H.T. ) (2) (3) (7) (8) (9) 

--_.._----- --------~----

1 '>J.?':>OJ "59':>.1 \8 -{}- -{)- 'J.?8.236 - 928.238 
2 6/ .(U) 42'1.9-1:' .·138 19.9% ':>14.936 1000 <'50 - 415.938 
3 1~.o.U ')IB.133 1 •~)~!5 ~S.B2S 78-1, 558 1500 750 - 784.558 
4 e7.Co.) ~.+1.2':6 2.n~ 103.675 73'1.903 1500 1500 1250 141,250 1011.25U - 953.653 
S 70.0. A) t...?4.B46 3.':>(,0 1':>9.500 85'1. :Y16 2000 1500 3')00 395.')00 395.500 - 456.646 
6 ('ll)O.(U) 3. ,:>(() IS9.5W 209.501 65O:J 7)4.500 24.562 9.334 743.834 534.334 
7 (4)18.&0 3.(J62 139. 5t~1 156.3Q.l 1<XJ(JO 1.130.000 68.774 26.134 1.156.134 'J91.830 
8 (S) 6.~')b 1.6 l8 83.796 90,352 14,W) 266.(UJ 125 2l/S ~ 1,01'1.(0) 127.724 48.535 1.333.910 1.243.556 
9 (51 8. ')1'J O.41A 19.9% 26.971 21.W) 399.o..JO 500 9~00 '1)tXl 8-1'/.500 1"76.649 67,203 1.323.203 1.2'H.232 

10 (51 9.31 J -u- -0- 9,313 21.<X:O 399. COO 1250 23750 6CnJ 6'1A.000 14'1.3'l4 56.002 1.156.752 1.14'/.'139
11 (.;) 11.~.) -{}. -0- 11.9U> 28.CXXl 532.(0:1 2(OJ 3llUXl 4((() 952.(XXI 117.899 44.802 1.066.802 1 •054 •')02 
12 2.~U) U.'1j8 19. ')')6 22,896 20JJ 3Btoo ·Iew 452.lO:) 'l8.59':! 29.866 519,668 496. 'f12 
1J 1,225 5').825 58.388 1250 ?375U 'lUX) 452.(HJ 711.599 29.866 50'.>.618 +17.230~, ~L) 

14 2,225 '2 .~'·/5 103.675 105.900 5O:J 95tX.l ·1000 452,000 76.599 29.868 4')1.368 385.'166 
15 2.0'.6 3. )tX.l 159.5tJO 161,556 125 2T/~ ·!COO 452.(XXI '16.5')9 29.666 464 .2'13 3:'2.68'1 
16 2.(0) 3.5<0 159,5tX.l 161.500 4o..:X.J 4')2.000 78.599 29.868 481,868 320.366 
17 2.eAO 3,llu2 139.5<>1 141.504 4000 45?,COJ 76.599 29.868 461.866 340.3/A
18 2.(AX> 1.816 63,796 85.796 ·1(.0') 4':>2,(0) 76.599 29.868 481.866 396.U/2
19 2.UO 0.'116 19.9% 21.996 4000 452.000 76.599 29.668 461.868 459.6'l2 
20 2.UX.l -{}- -0- 2.(0) 4(XJO 4~2.(o) 76.599 29,868 461.668 479.868 
21 2,((") -0- .-0- 2.(0) 4<X:O 452,000 76.599 29.868 481.868 47':!.8L8 
22 2.(,,"u 4(0)U.'1J8 1').9')6 21.996 452.(0) 76,5')9 29.668 481,8&6 459.872 
2) 2.0.A.) 1.225 55,625 57.825 4(0) 452.(0) 76.599 29.868 481.868 '124.()ol)
24 2.CH) 2."275 103.675 1/)'j.675 4000 '152.000 78.599 29.868 481.806 376.193 

2,l....... )
25 3.500 159,5W 161.501 4(0) 452,000 78.599 29.866 481.8OB 320.3b8 
26 2.LX'O 3.5tu 159.500 161.500 4000 452.000 73.667 28.001 460.001 318.501 
27 2.CoO 3.0'-'2 139.5Q.l 1-11.504 4COJ '152.(0) 58.950 22.401 474.401 332.897 
28 2,U. KJ .1.B36 83.7% 65.796 4<X:O 452.(0) 29.475 11,201 463.201 377 .405 

(lU) 
·(urAl. cosrs 5.824.657 lUrAL BENEFITS 15.454.765 9.630.1U8 

LS 2':>.IXU/h....kldll Soc'YllL.n I'rwla:l iUIl Co~ts (l.dl.ur & Capi tal) 
!RR ~ 15.9 



EaJNOMIC ANALYSIS 

FOOTNOTES 

1)	 Costs:- U. S. dollar figure for local pro.iect costs (first five years) 
calculated at u. S.2J 1 = LS. 1 .6 (shadow rate)-. No inflation factor 
included. in either costs or benefits, since the ncd.el asS1..D1'eS the in
flation rate ~ affect foregone output (oplX>rtunity) costs and benefits 
equally. GOS contributions of land a'1d personnel not included in operat
ing costs for first five years, but valued at approx:i.ma.tely U.S.t 200,000 
for this period. 

2)	 Shadow rate of U.8.2J 1 =- LS. 1.6 used for calculating foregone output 
costs and all economic benefits. 

3)	 If project land were planted in sorghum, average yield \\Culd be 0.35 mtl 
feddan. Unit farrrgate price is L8. 15/80kg or LS. 187,50/mt = U.S.2J117/mt. 
M:>del asSUlTES sorghum production for five year cycles with five ~ar fallow 
periods. . In reality, land is often not re-usable due to high cost CJf reha
bilitation, so figures are probably high. 

4)	 Operating costs in years 6 and 7 are basically recurrent costs of plan
tation maintenance (sane as years 4 and 5) plus 2J 2000 for supervisory 
and rrd.scellaneous costs. Labor costs are estimated tc be LS. 5 for main
tenance and L8. 3 for other operations. Although ItEintenance of tile 
8helterbelt/Agroforestry (SE/AS) systems will l:e provided by leaseh:llders 
without cost, this shadow cost has also included in maint~1Ce costs. 

5)	 Harvest costs are estimate at L5. o. 95/m3 (stumpage) including L8. 0.10 
town improvement tax and L5. 0.10 developrrent tax. Shadow harvesting 
costs for SE/AS systems ~ included in the analysis. Harvest costs do 
not include marketing costs as no information available. One rrd.ght asSUJTe 
that rrarketing costs might add an additional L5. 1.ceo - 2.CCO/m3 to the 
sttunpage price. 

6)	 Yields: rrean average inc...""'eJTEI1t is estimated to be 2. am3/ feddan/year or 
a standing volurre of approximately 14 m3/ feddan after seven years. This 
is a conservative figure, since actual yields should be about 18 m3/feddan, 
with a JTEan annual increrrent of 2.5 m3/feddan/year. . 

7)	 The l,yholesale price of fuelwood i..l'l the G€daref area is L8. 9-1 51m3. 
Actual ~tail price as es~imated ~ the ~aticnal 2nergy Administration at 
2-3 tim€S the '*,holesale price. A conservative figure of LS. 30.CCO 
(u. s.5 19. CO/m.J) '.vas taken as an average. 

8)	 Fodder: 'The :1.i11istry of Agriculture esti.;l1ates that er.e feddan of unimprov
ed rangeland in the 3eCa..."'ef area can :;rcduce O. 15 ':ons of usable forage 
per year. :mpr:ved fodder prsduc::'cn using acacia se'lal and~enegal can 

- CONT. 
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increase yields to 1.a - 1.5 tons/feddan/year. A yield of 1 tonifeddan/ 
year or one ani.m:ll unit was used in the rrcdel. Value of one animal unit 
per year is L5. 180 = U. 5•S 113. No f'~ timates available for cost of 
harvesting or marketing fodder. 

9)	 Gum Arabic: Benefits for gum arabic ~ calculated asstmIing an average 
of 262 trees/feddan (4 x 4 m:ter spacing). With 60% of the trees gum 
producing species, one gum tree yields 125 grams/year from years 5-25. 
Market value of gwn arabic is L5. 27/1 COlbs or IT. 5. SO. 32 per kilogram. 
No esv..ma.te available for cost!=; of MriJesn 1'1!J QLrrn crabic. 

10)	 Apart from the m:asurable benefits,. those which are tmquantifiable in
clude Mduced soil erosion, increased crop yields,. production of tmInS 
for fencing, production of construction p::lles, improverrent in the envi
!'Ol11l'EI1t of the vi:.lages and refugee settle.'1'EI1t, and incorre generation 
among the refugees. 



fINN~IAL ANALYSIS (In Sudanese Pounds) 

FURESTRY DEPAR'IMENT 

ASSUMES GUM ARABIC & CIIARCOAL PRODUCTION FOR 28 YEARS 
CXJSTS BENEfITS 

YEA" 1;'ln:ATlt~~D-TurAl.1 FEJiflANS r FOlUR 

h 

CIIARL'OAL GUM ARABIC TOTAl. I NET 
l'OSrS VALUE ANMJAI. CUMlII.ATIVf,; ANIMAL VALUE HAGS VALUE KIWS VALUE BENEFITS 
( 1 ) ( ;> ) UNITS (4) (5) 

() 
----~----------

1 1<1.:'/-1 14.~"4 - 14.279 
2 2J.'}-1b 3.(OJ 26.9-16 lQx)' Hill - 26.946 
J 
4 

23. ').1<> 
;>1.').1(, 

,.eMJ 
12.(,(x) 

31.446 
35. (~16 

15CO' 
15W 

2500 
4em lCXX) 18.000 le.em 

- 31.446 
- 17.946 

') 2j.'}16 18.((~J 41.9-16 2CXO 6<XX) 25CX) 45.CXX> 45.CXX> 3.054 
6 ~'1 .5,,'8 18.((X) 39.528 6(0) 4(xx) 72.CXX> 19.650 2.358 74.358 34.830 
7 3.:Jl 0 18.l0J 21.)00 6<XXl 6cro 108:0c0 49.125 5.895 113.895 92.595 
d 3.3lD 18.U:O 21.JLO 6(0) 6<XJO 108.000 78.600 9.432 117.432 96.132 
9 3·)(,0 18.(XD 21.300 6WO 6<JOO 108.CXX> 117.900 14.148 122.148 100.848 

10 3.300 lS.CXX) 21.300 6C«) 6<)(X) 108.000 117.900 14.148 122.148 100.848 
11 
, . ). )(0 

3.3m 
18.co) 
18.(:(X) 

21. 3lX:l 
21.300 

6cxx) 
6fXXJ 

600.:> 
6(XX) 

108.000 
108.CXX> 

117.900 
117.900 

14.148 
14.148 

122.148 
122.148 

100.848 
100.848 

1 ) 3.3(,0 18.oeo 21.3lX:l 6000 6cxx) 108.000 117.900 14.148 122.148 100.848 
1-1 3. We) 18.CXXl 21.3CD 6COO 6fXXJ 108.CXX> 117.900 14.148 122.148 100.848 
15 3. )(0 18.000 21.300 6fXXJ 6cro 108.000 117.900 14.148 122.148 100.848 
16 3.3ln 18.lO..1 21.300 6000 6em 108.000 117.900 14.148 122.148 100.848 
17 3.3CO 18.C(x) 21.300 6cro 6cro 108.CXX> 117.900 14.148 122.148 100.848 
18 3.300 18.(:(Xl 21.300 6Cro 6Cro 108.000 117.900 14.146 122.1f18 100.846 
19 3.3lx) 18.((X) 21.300 6fXXJ 6CXXl 108.000 117.900 14.148 122.148 100.848 
20 3.3(0 18.«(X) 21.300 6cx:xJ 6000 108.000 117.900 14.148 122.148 100.848 
21 3.3OJ 18.ew 21.300 6000 6Cro 108.000 117.900 14.148 122.1'18 100.848 
22 
23 

3.300 
3.JOJ 

18.(£0 
18. c.«) 

21.300 
21.300 

6000 
6fXXJ 

6cro 
6COO 

108.000 
108.000 

117.900 
117.900 

14.148 
14.148 

122.148 
122.148 

100.848 
100.848 

2·1 3.3m 18.em 21.300 6fXXJ 6Cro 108.000 117.900 14.148 122.148 100.848 
25 3.)00 18.000 21.300 5000 5000 9O.CX..o 85.CXX> 51 .000 98.250 11.790 152.790 131.490 
26 3.3m 15.em 18.300 3500 3500 63.CXX> 127.500 76.500 68.775 8.253 147.753 129.453 
7/ 3.3OJ 10.cx:D 13.800 2000 2CXX> 36.CXX> 127.500 76.500 39.300 4.716 117.216 103.416 
28 3.3m 6.cro 9.300 170.CXX> 102.000 102 .CXX> 92.700 

TOTAL cosrs 636,186 TOTAL BENEFITS ?j42,812 ~,626 

IRR = 38.7 



FIlWfCIAL ANALYSIS
 

Foomotes (Forestry Departn'Ent; Charcoal M:x:lel)
 

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

2) Land value: Presen~ lease value of Land set at ~S. 3.COO per feddan. 

3) Fodder:. value calculated at L5~ 180 per feddan per year, or equivalent 
of one ani.rna1. unit. Assurres 10% of value will accrue to the Forestry 
Depa.rtment· for grazing and 101" harvesting rights. 

4) Charcoal: rrarket pric.e is L5. 3.50 per bag (100 lbs). Production 
calculated at 85 bags per feddan. AsSUllES L5. o.bOD per bag accrues 
to ForestIy Depa.rt:rrent for harvesting rights and royalties. (average 
tender price) 

5) Gum arabic: present market value L5 ~ o. 600/ldlo . Assurres 20"10 of rrarket 
value accrues to Forestry Deparonent for harvesting rights. 



FINN~IAL ANALYSIS (In Sudanese Pounds) 

FORESTRY DEPAR!l-lEtIT 

YEJ\I~ 

1 
2 
] 

4 
5 
6 
7 
8 
9 

10 
11 



FINANCIAL ANALYSIS 

Footnotes (Forestry Departrrent; Fuel~d MJdel) 

The rrcdel asSUJ1l9S clear felling of all block fUel'wOOd plantations 
by year 10. 

1) Operating costs: assumes for purp:>ses of this analysis that nurseries 
cease to operate after year jive. In actuality, nurseries will continue 
to operate to provide seedlirigs for agroforestry prograrn~ 

2) Land value~ present lease value of land set at L5. 3.0c0 per feddan .. 

3) Fuelv.ood~ asStmES yields of 14 m3 per feddan. Estimates that 20% 
of market value will accrue to ForestIy Depa.rtn'ent for clearing 
rights,. etc. 

4) Fodder~ value calculated at L5. 180 per feddan per year, or equivalent 
of one a.n:i1Pal unit. AsStmES 1C% of value will accrue to Forestry Depar
tment for grazing and/or harvesting rights ~ 



FINANCIAL ANALYSIS (In Sudanese Pounds Per Feddan) 

INDIVIDUAL FARMER 

wrllI0Irr/~r .u wITII PROJEX:f 
A-

NET P"'lFlT (;I.:oSS I 
YEAk ICAPITAL & LABOR - l.AND FURI:UJNE OU/'l UI' T(fI'A!, NO. FEDDANS IFODDER CI~ GUM ARABIC SORGHUM 'IUI'AL I NET 

COSTS COSTS (OI'POI,I1.JNI'IY) YR SB/AS ruM (1) (2) (3) 

~ 22.00) 3.<XX} 25.400 50.400 250 250 47.380 47.380 - 3.020 
3 22.<X)l) 3.000 25.-100 50.400 750 1<XX) 47.380 47.380 - 3.020 
4 22.(0:> 3.000 25.400 50.400 1500 2500 9.7'.XJ 47.380 57.170 6.770 
5 22.000 3.GCO 25.4CD 50.400 7500 4<XX) 9.7QO 47.380 57.170 6.770 
6 22.000 3.um 25.i)OJ 50.400 4<XX) 9.7'.XJ 0.350 47.380 57.520 7.120 
7 4000 9.7'.XJ 0.350 10.140 10.140 
8 4000 9.7CfJ 0.350 10.140 10.140 
9 4<XX) 9· 7'.XJ 0.350 10.140 10.140 

10 4000 9.7CfJ 0.350 10.140 10.140 
11 4000 9.7CfJ 0.350 10.140 10.140 
12 22.lXXl 3.UOO 25.400 50.400 4000 9.7'.XJ 0.350 47.380 57.520 7.120 
13 22.0c0 3.<:xX> 25.400 50.400 4(XX) 9.7ey;) 0.350 47.380 57.520 7.120 
14 22.<X0 3.000 25.400 50.400 4000 9.7'.XJ 0.350 47.380 57;520 7.120 
15 22.000 3.000 25.400 50.400 4000 9.7ey;) 0.350 47.380 57.520 7.120 
16 
1'1 

;:>2.000 3.CXiO 25.400 50.400 4000 
4000 

9.7ey;) 
9.7'.XJ 

0.350 
0.350 

47.380 57.520 
10.140 

7.120 
10.140 

18 
19 

4<XX) 
4000 

9.7ey;) 
9· 7'.XJ 

0.350 
0.350 

10.140 
10.140 

10.140 
10.140 

20 4000 9.79J 0.350 10.140 10.140 
;>1 4000 9.7'.XJ 0.350 10.140 10.140 
22 22.000 3.<XX> 25.400 50.400 4000 9· 7'.XJ 0.350 47.380 57.520 7.120 
23 22.000 3.000 25.400 50.400 4000 9.7'.XJ 0.350 47.380 57.520 7.120 
2·1 .,.. 
-.J 
26 

22.0c0 
22.000 
22.000 

3.(XJO 
3.000 
3.COO 

25.400 
25.'100 
25.400 

50.400 
50.400 
50.400 

4000 
4000 
4000 

9.7'.XJ 
9.7ey;) 
9.7'.XJ 

0.350 
0.350 
0.350 

47.380 
47.380 
47.380 

57.520 
57.520 
57.520 

7.120 
7.120 
7.120 

27 4000 9.7'.XJ 0.350 10.140 10.140 
?8 4000 8.930 8.930 8.930 

1UrAJ, COSTS 756.000 'IUI'AL BENEFITS 962.2'.XJ 206.290 

IRR = 84.9 



FINANCIAL ANALY8I8
 

Footnotes (Individual Farner; Agroforestry)
 

1) Fodder: yield calculated at one ton per fedean per year equal to one 
animal unit. Value calculated at L8. 180 per ton x 6% of land used 
for agroforestry = L8. 10.80. Harvesting costs calculated at 5.6 
man days per feddan x L8. 3 'per man day x6% = L8. 1.010 labor costs 
for net value of L8. 9.790. 

2) Charcoal: assurres farrrer will r'eCeive 50% of market price of L8. 3.500 
per bag. Assumes yield of 85 bags ~-r feddan x 6'~ = 5.10 bags ~ 
feddan x L8. 1.750 per bag =L3. 8.930. 

3) Gum arabic: yield is calculated at 19.65 !dlos per feddan x 6% = 1 .18 
kilos. Assurres 50% of ITEI'ket price of L8. o. 600 ~. accrues to fanrer 
or 1.18 x 0.300 = L8. 0.350 per feddan. 

4) Dura: assumes 6% reduction in output. No provision for increased 
yields as result. o£... agroforestry efforts. 
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No. IOI/AII Fore::; ts Ad"Uinistrat1on 
P.O. Bo:t 658Date: 25.II.I982 
I!"JlartOU:l. 

Director 

Subject:- 'Rl3f\l"';es Riiforestation Pro~ 

Ref. COllversation with ~r. Du~m 24t~ Nov. 
This is to confirm that Forestry staff on secondment 
from bo.th central and Reginal :E"Jre:3try will be Eorv
ided to tae Re~ee ReforeGtation Project. 

L~---_--1'-( 
Kamal. IInsf~adi 
Di=ector General 

central Forests Administratio~ 

KhartoLLil. 

.' Jj\ 
r / 



~';I~~I-.:.1I~ 

~,~1 ~b.,....J' ~~j60~ 
••, ,. II I • r. ~nn""!. j ~ I rd 1. U, 

~1 ~Jl.,,1'J 4&.l.JjU o;IjJ 

~j~l~ 

... ..:J.9....I...AI.I..... •~I 

JIr. Stmlle,. Dtmu ,
 
Director ,
 
OJ.D - Sudan D
 

Xb.a:rtoam .. 

Subject: Letter of Intent • 

========~========= 

Dear Mr. Dunu 

Reference recent contacts and correspondence, please 
convey to your organization the concnr=ence of the Governor '0 

EstamRegion to assign Io.ooo feddans for the proposed refugee 
forests • Five thousand fedda.ns are locnted in Showak area; 
another five thousand feddena are in Abu Rakham area • 

We ~ect that project facilitirs and activities will 
be extended, whenver possible , to covel.' adjoining areaa where 
the tree . cover has been completely remQved. Fresent locol funds 
fall short of meeting 5% of tha proposed annual affo~estr~ia.n ~ 

programme • 

2·"1-
S1ncere~, .{\ ·t~ 

Dr. R.A. bian, 
Minister of AgriC ~ 

Eastern Region ;tJ 
I 



Initial Environmental Examination 

Project Location: Gedaref, Sudan
 

Project title: Sudan Eastern Reforestation (650-0064)
 

Funding: $4,5,0,000
 

Life of Project: FY 1983 - 1988
 

rEE Prepared by: Dennis Panther, AFR/TR/SDP
 

Environmental Action Recommended:
 

This project will have a beneficial effect on the environment and therefore a
 
negative determination is recommended along with a model evaluation system as
 
developed for Somalia CDA Forestry Project.
 

Concurrence ADJ/A.FR/PD/EAP
 

Bureau Environmental Officer Action:
 

Disapproved _ 

Date 3-0 [)~C '3' 2.. 

Clearance: 
GC/AFR---_..................------- 



Examination of Nature, Scope, and Magnitude of Environmental Impacts 

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 farming in the past, which depleted the soil of plant 
nutrients and in the process, deforested 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 fuelwood supply, 

b.	 generating income potentials, 

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

d.	 increasing the institutional capacity and quality of the 
Sudanese ?orest service to manage plantations and enable it to 
provide tree and shrub seedlings for windbreaks, shade and 
soil improvement, 

2.	 Actin ties 

Funding will be provided through CARE for three sub-regional nurseries 
to be built. These nurseries ~ill 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 
seedlings, land preparation, and weeding. 

Technical assistance, in addition to principal forestry 
adVisor/project ~anaged and a project silviculturalist, will include: 

a.	 a forestry extension specialist (d nm) to devise an extension 
training program. 

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

c.	 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 Imnacts. 
Tractors '4ill be used for site preparation on five tracts of approximately 
600 ha. each and to form dikes to direct rainfall to the seedlings. All 
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plantation sites have been inspected by AID/V, REDSO/EA and CARE staff. Th~ 
soii is deep sand with sloping of less than 10%. Potential water erosion will 
be checked by the diking system thereby increasing the infiltration rate and 
ground water. 

Building construction will be confined to office/sheds/some housing at each 
nursery. These buildings will be modest in size and not have a significant 
effect on the environ~ent. Fences will be erected around each plantation to 
exclude animals from the young trees. 

The agroforestry activities will have a beneficial effect on farmers fields. 
Native nitrogen-fixing species will be used as wind breaks, fuelwood, and 
animal fodder. They will decrease wind erosion and increase soil fertility 
with decaying leaves and protect the soil against direct sunlight. 

Technical assistance --.ill provide for a better environmental awareness to both 
the farming community and government officials. 

II. Recommendation for Environmental Actions 

The foregoing examination indicates that the long term effects of this project 
will significantly improve the local environment. A negative determination is 
recommended. 

It is also recommended that Evaluations should use system developed for the 
Somalia CDA ~orestry Project (649-0122). 

/ 

/~
 


