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I. ~TIONS AND SJM.1ARY 

A. Recammendations 

It is rec:x::mrended that UmID/DjiOOuti be allotted $4,000,000 to 
undertake a five-year energy initiatives project, begi.nning in July, 
1981, in oollal:oration with DjiOOuti' s National Bigher Institute of 
Ecientific and Techn::>lo:Jical Research (ISERSl'). Allotment is reqtEsted 
in tw::> tranches: a $2,000,000 grant in fiscal year 1981 and a 
second grant for $2,000,000 in fiscal year 1982, subject to the 
foll<::MirJj waivers: 

- s::mrce/origin \'.aiver for four project vehicles and spare parts 
parts valued at $80,000~ 

- nationality waiver to include Geo;rapti.c COde 935 and Djilx>uti 
for the $820.,000. construction a:mp:>nent:~ 

- source/origin waiver for oonstruction materials for the sane 
oonstruction oontract. 

The GROD camterpart financ~ will arrount to tie Djibouti franc 
equivalent of $1,350,000. 

B. 9.mmary of Project 

The DjiOOuti eneJ:gy initiatives project aims at assisting GroD 
to reduce part of its balance of payrrents disequilibria caused by 
the :i.rrq;:ortation of fossil fuels by introducing a solar and wind 
energy ana. energy oonservation capability. The project simultaneously 
endeavors to strengthen tie critical link l:ebween eooranic develq;>
ment plannin:J and requisite awlied :researdl and studies by streng
tl'leni.rg OJ iOOuti 's single scientific and techn:>lo:Jical research 
institute. 

. ~cifically, tie project will assist in establishing the insti-
tutional capability within Dji.OOuti's Scientific and Tec:hrx>lo:Jical 
Research Institution, to plan, execute and evaluate alternative energy 
develq;nent and oonservation programs. 

The pw:pose will be accanplished by means of tw:> essential thrusts 
of tie project. Firstly, tie project will unClertake the ilmediate 
gI"OUIldw;:>rk re:,ruired for an eventual national oonservation effort and a 
national energy sector strategy; and seoondly, project will develop a 
capacity for develOJ;lIEIlt and evaluation of tb::>se al temate energy 
tecln:>logies which have rot yet been oonsidered :in Djilx>uti' s energy 
strategy. 
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The project strategy is to address the general constraints of 
ISER:iT to perfonn the role of assisting in the developrent of sound 
national energy options through its researdl and developrent activities, 
particularly in the areas of solar and wind alternative energy. 
'.Ibese CXlrlStraints are: (1) severe lack of infonnation and data 
base necessary for analyzing both the production and use sid=s of 
the energy sectori (2) lack of trained personnel to assess the energy 
sector i. e., to collate and disseminate infonnation for energy planning, 
identify solar and wind energy technologies appropriate to Dj ibouti 
and train subsequent staff to design, fabricate, install, maintain, 
and evaluate dem.Jnstrations of sudl tedmologiesi and (3) the lack 
of physical facilities to ascertain availabilities of solar and wind 
energy :resources and to fabricate or asserrble altemative solar 
and wind energy devices. 

The project will accarrplish this purpose by providing: 

1. Infomation and Analytical Base. To address the critical 
constraint to deve.loprent of a renewable eIle.L-gy program in 
Djibouti, the project will d=velop a sufficient data base 
on both the socio-ecananic aspect of Djibouti's energy needs 
and potential uses as well as the tedmical data to detennine 
precise information an wind and solar energy p:n:ential. 

2. Prototype Use for Pilot Interventions. '!be project end=avors 
to provide ISERST with experience in developing altemati ve 
energy by neans of ISERST' s full pari:..:.cipation in inplem:m
tatian of a series of pilot interventions using wind and solar 
prototypes. Once the required data base is established, !SEESI' 
personnel will plan, asserrble, install, maintain and evaluate 
the prototypes. Su pilot interventions/prototypes have been 
identified by the project as a function of the highest prior
ities already established by the GIDD as well as of the solar 
and wind p:n:ential recognized by the project analysis team: 

- windmill water Pllll'PS 
- electrical wind generator 
- solar distillation 
- solar fish-dIying 
- solar fish-SITOking 
- photovol taic water punping 

The technical and needs data collection, nentioned above, 
will confinn these interventions, d=tenn:i.ne sites for the 
prototypes in collaboration with other interested GRJD 
agencies, detennine appropriate size and specifications for 
the prototypes, and identify possible addi tienal prototypes 
whidl would contribute to achievenent of the project purpose. 
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3. Assessrrent and Dissendnation of :R:seardl Fesults. Ctlce the 
prototypes have Eeeri instilled and fUrictiOIUng, the project 
will provide for teclmological assessrrents of the delronstrmal 
prototype~. These assessrrents will then serve as the basis 
for deteImining what prototypes are suitable for ccrmerciali
zation or widespread use and tmder what cirC\.llTStances. Once 
these assessrrents have been ma.ae, the p:r.oject will provide for 
dissemination of the results to assure eventual adoption by 
govenment and private entel:prises. 

4. Energy Conservation ~ent. Fecognizing that only about 
one half of the a:lllntl:yS present oil-b~ consurrption is 
substitutable by other forms of energy, the project pro'fX)ses 
an energy a:mservatian canponent. This nodest intervention 
is seen as an initial first step in introducing and sensi
tivizing Djiboutians to the need for, and rrethodology of, 
a nore significant OJl1Servation effort at a later date. '!his 
conservation canpanent will ronsist of small scale surveys 
of representative energy users; initial proposals for feasible 
nodifications of present and future facilities in order to 
reduce energy OJl1Surrption i and support in local building 
materials research to identify energy-saving building designs 
and materials. An :i.rtportant elercent of the conservation 
corrpJnent will also be the design of tl'~ project-ftmded 
Earth Sciences building. This building will be designed to 
be a denonstration m:::x:lel of energy conservation. 

5. Final Feport to Goverrurent. '!he project will also result in 
a final retx'rt to GOOD 'fX)licy makers. It will be one of the 
inportant bases an whidl the tcr-be-established National 
Energy carmission develops its national energy strategy. It 
will assist, inter alia, in developing 'fX)licies to coordinate 
wind and solar energy matters with the geot:heJ:mal. activities of 
ISER3T; national potential for nore efficient use of all 
types of energy; and guidance on energy inplicaticns of 
possible pcblic investrrents. 

'lb accc:nplish the above outputs, the project will provide: 

(a) 58.5 PM of Technical Assistance, ($780,000) in the fOIlIl of a 
long tel'ln rrechanical/electrical engineer (4 PY) i and short
tem experts in energy needs assessrrent and a::mservation; 

(b) Omtodities ($862,000) such as solar and wind prototypes 
($490,00.0. ), laboratory, office, and workshop equiprent as 
well as certain supplies ($37-2 ,000 )i 

(c) O::mstructian of the Earth Sciences Division of ISEPST 
($900,000), of which $80.000 has been budgeted for A and E 
services to provide designs and plans for the Earth Sciences 
Building, envisaged to be a rrodel for future energy cxmseIVing 
buildings; 



(d) Other costs ($480,000), which .include major maintenance of 
vehicles, rental of temporazy office space; 

c. Surtmal}' F.indings 

The project analyses f.ind that the project is consistent with 
AID policy and program objectives. The project is also ccnsistent 
with Djibouti I s developrent objectives and strategies. 'n1e project 
will also yield positive eronanic benefits by reducing oil :inports 
and by reducing cost of, or providing access to, energy sources for 
rencte and/or poor households and profitable srrall-scale entexprises. 
An inportant sp.in-off will be the re.inforcerrent of the process of 
us.ing studies and applied researdl in support of socio-eoonanic 
planning, thereby assisting .in added efficiency i:o use of scarce in
vesbrent funds. The project analyses also find the project to be 
socially and environrrentally sound. 

Irrplerrentation arrangenents have been received and found to be 
adequate and appropriate to the project. '!be project takes into 
account that both the Pepublic of Djibouti and ISERST are new; that 
there is currently no energy policy or plan; that ISER3T is under
staffed and .inexperienced; that other ministries and agencies as 
well as other cbnors have on-going op:rations in energy; and that 
inter-agency and .inter-donor cc::m;:eti tion is strong. '!he project 
a:rrplerrents otiEr agencys I and donors' activities and uses the 
capabilities of other GOClD ministries by providing precisely the 
ccordinating rrechanism necessary for present and future .interventions 
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.in fossil :ftEl energy replacercent. The project has also taken .into 
account the significant tine and ~r constraints of USAID/Djiliouti. 

Finally, the project neets all statutory and legal criteria in
cluding fulfillnent of FAA 611 (a) requirenents and 611 (e) certifi
cation. 

D. Project Issues 

1. Is tEAID/Djibouti capable of m::nitor.ing and managing the 
project to the extent required for successful project 
inplf. 'l1el1.tation? 

'!he current project will virtually represent a doubling of the size 
of the tEAID/Djibouti project portfolio. The fact that the Djibouti 
Mission runs with a high degree of efficiency and effectiveness .in its 
relations with GroD with only cne usm and two national direct hire 
hide the fact that the Mission is stretched to its limits. 



Further, the institution-building nature of the project and its 
diverse CCIYTfX>IleIlts, require cx:msiderable noni toring and backstopping. 
'!his need for direct AID involverrent is further necesscu:y because of 
the difficulties .in coordination 00th within GIDD and between AID 
and GroD. 

I/S 

Thus AID/W'S ccmni:t:nent to this project IIUlSt be p..!rallel to, and 
evidenced by, providing a second highly qualified usm to :1I3AID/Dj:ihouti 
imtedi.ately. '!his lEI:H should have strang skills in projec managenent 
and noni toring. 



II. ProJEcr DESCRIPl'ICN 

A. Introduction 

Djibouti is a snall countty st:rategi-cally -located a:t :;the rrou:th oof 
the Red Sea. Its area is alx>ut 23,200 square kilareters or al::x:mt the 
sarre as Massachusetts. The generally-agreed upon population figure 
for Djibouti is approximately 300,000 penranent residents. '!be great 
bulk of that populatiem (65%) lives in the capital city. The remaining 
rural segm::mt consists of poor narads and approximately 25,000 refugees. 
'!he hinterland represents an extensiem of the desert of Ethiopia and 
Somalia, is semi-arid to arid with average rainfall of 100 rnn and average 
tetperatures of 96°F. Top:>graphy varies fran steppe to desert. 

The resourCE base O:F the countty is neager. Soils are poor. There 
are few identified mineral resources and no surface water. H~ver, it 
has been a::>nfinred that there are anple, though only partially exploited, 
reserves of tmc1erground water originating from the Ethiopian plateau. Lack 
of economic development has prevented exploitation of any sizeable activity 
in the pr.imaJ:y sector. Nevertheless, preliminary studies have identified 
scree potential for marine fishing, salt, cerrent and for geothennal energy. 

The ecanany of Djibouti is service-oriented. 'lllis tertiary sector ac
a::>lmted for 80% of GDP in 1980. 'Ibe prinary sector of exploited natural 
resOurCES accounts for only 3% of production. Industrial activity is em
bIYOIlic and aca::>tmts for 17% of GDP. A ntitlber of light industries have 
been set up, including bottling oxygen, acelytane, tiles, paints, joinery, 
dairy products. Plans for cerent, tannery and brick production are being 
revi~. H~ver, the major rontributors. to gross dcreestic product are 
serviCES rendered by the exCEllent port, railway, airport, and by a large 
expatriate military, technical assistance and camercial population. 

Such a tertiary type of econany based em Dj ibouti 's role as a strategic 
transit center for trades is inport-intensive. The 1980 trade balanCE 
showed a deficit of approximately $159,000,000. In recent years exports 
have covered a range between 28% to 11% of inports for 1970-1978. This 
large negative :i.rrbalanCE is financed by a system of budget support and 
developrent assistance fran abroad. Trade deficits are largely financed 
by expatriate and extraterritorial paynents. For exarrple, out of the 
1980 trade deficit figure of $159,000,000, almost 75% is financed by ser
viCES considered to be rendered outside the countty; another 15% cares fran 
direc'c assistanCE fran France; and the remaining 10% is financed by other 
foreign assistance. The entire investrrent budget is financed by foreign 
donors. Finally, the sourCES of supply for nost of the :inports have be-
ccrre increasingly distant because of political problems in the .i.rmEdiate region. 

a:msistent with the aOOve pattern, up to 98% of Djibouti' inanimate 
energy resources have to be imported. Pre!?~t statistic::~_do I:1ot OIqpeI"_-__ 

ly quantify-the proportion of energy inp<:>~_ :t:C? th~. total ~rt.o Q~~l L ___ _ 

because the bulk of iripJrts and-~rts °of the a::>lmtry are d:minated by 
transfer flows to extraterritorial users whose impact on the econany of 
the a::>lmtty is difficult to analyze using the canventional national 
aca::>unting rrethods. 
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In 1979, Djibouti had to finanoo rrore than $10 million for energy 
in;lorts, while its total export earnings were slightly rrore than $11. 5 
million. 

Electricity generation accounts for ~ single greatest oonsurrer 
of :iIrp:>rted fuels. Installed capacity for theJJnal electricity in the 
capital is 30.7 M\I. By May 1982 this capacity will be increased by 
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4.3 M\I. By 1985, additional 10.6 M\I is projected to support a planned 
cerrent factol:}", dai.ty, tannery and a middle incorre housing project of 
5,000 new units. The projecr--ed increased supply will be net by largely 
foreign donor procurerrent of 3 additional generators for tiE central 
power staticn. Electricity authorities reI=Ort that 51% of the local 
prioo per kilCMatt hour represents fuel oosts. Quantity of fuel used 
has jUll'ped significantly in the two years 1979-1980, that the city power 
plant has had to double its fuel load. 

Djib:mti I S entire energy sector is characterized by the current 
dependency on only one type of energy source, emaustible fossil fuels. 
Even rrost ax>king, including sene of that done by refugee families in 
the caItpS, is done with kerosene. '!bat I=Ortion of the rural area 
which uses firewcod or charcoal inported fran Ethiopia is insignificant. 
'lhus, Djibouti is exposed to the high risk of future trends of rises 
in oil prices and requi.reIrents to invest further large capital sums 
in fossil-fuel-using oonversion technologies. It is apparent that 
covering the ever-increasing oil in;lort bill will divert invest:rrent 
funds for eoonanic develOflYEIlt. 

A look at the nature of Dj ibouti I s fuel inports, however, indicates 
a potential for diversification and substitution. It has been esti
mated that up to 51% of current inports may be substitutable. And of 
the reriainiilg: 49%, significant reductions in fossil fuel use may be 
obtamecf b~rrelati vely sinple canservaticn nethods. 

B. AID Objectives, Sector Strategy and o:mstraints 

No J:'eveloprent Plan as such currently exists for Djibouti. The 
Govemrrent of Djibouti has articulated its developrent objectives 
on several occasions, rrost recently at the UNIl?-sponsored International 
Conors I lbundtable on Dj i.l:x:luti held in February, 1981. '!be govenment 
has stressed that its ecananic developrent strategy is one of iITport
substitution led grcMth, both in agriculture and industries. To the 
extent possible, GRJD claims that this strategy at the sane tine aims 
at the developrent of smaller scale enterprises to absorb currently 
abundant labJr supply and to develop the oountl:}"side in an effort to 
simultaneously stem the migration trend to tiE capital. 

Though no canprehensi ve energy I=Olicy as such yet exists in 
Djibouti, the govemnent has begml addressing the energy question with 
a two-prcnged approadl: 



en one hand, GroD aims to develop its significant indigenous 
geothermal potential to replace that portion of fossil fuels used to 
generate electricity (30 M'Jh naxinn.Jm capacity in 1980). 

en the other, GroD proposes to develop a renewable energy prcr 
ducticn base to neet specific agricultural, p:lssible industrial, and 
human needs of rural areas which will not have access to the electri
city grid which will be eventually provided by geothemal energy. 

Efforts by a rm.l1.tl:1:uJe of nerrbers of the intemational donor 
cc:mrn.mi ty and various executing agencies wi thin the GroD are currently 
teing undertaken to support this GroD approach in virtually all areas 
of developrent of non-fossil fuel energy production: geothelJTlal, s:-1.ar 
and wind. 

'llie :ilmediate need in developing OJ ibouti I s energy production ooten
tial is to centralize, coordinate and reinforce energy IeSe3JTlti1anci" 
develoI;XtEnt within one reSFOl1Sible agency. 

In additicn to the coordination of research results, a second 
iIrportant gap in the developteIlt of a carprehensive national energy 
approach concerns current neglect of the cansurrption/conservation aspect 
of an energy strategy. As rrentioned above, developrent of geothelJTlal 
energy is the major thrust of Djibouti I S energy irrp::>rt substitution 
program. Yet estimates regarding the percentage of electricity con
surption of the total iIrForted fossil fuels bill is only about 43%. 
This derronstrates that a prudent govermrental energy research capacity 
ItUlSt be directed not only to the developrent and coordination of prcr 
duction-related information, but also to the dernand/consurtption side 
of the equation, particularly the conservation aspect. Yet because the 
conservation aspect is new to GroD, the introduction of conservation 
studies and plans will require cauticn. 

Section II F and G details those specific GroD and AID progranming 
objectives that this project addresses. 
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In general, USAID/Oj ibouti I s prograrmring awroach is to seek wi thin 
the Govenment I s planned programs, projects which neet basic human needs. 
Highest priority is given to fish culture and provision of water supply 
for human consumption. 

'!his project contributes towards this approach by helping to prcr 
vide, in the :ilmediate future, the basis for a long-tenn developrent 
capacity to assess and provide for basic needs such as potable water, 
and preventive health, and for developrent of smaller-scale entel:prises. 



Sector Goal 

The project's goal is to reduce the adverse inpact of fossil 
fuel inports on OJ i1x>uti 's balance of payrrents thereby freeing up 
scarce resources for investment in OJ i1x>uti 's economic and social 
developrent. '!he subgoal is to assist the GRJO in providing high 
quail ty applied research capability in support of the social and 
econanic objectives of the country. '!he linkage between a strong 
practical orientation to researdl and developrent, national planning 
and naticnal social and econcmic :t!eveloptent is a critical one for 
the IEpublic of Dji1x>uti. Djibouti's natural resource base, including 
water and soils, is a rreager one. 'Ihose ff!M natural resources whim 
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are ~loi table Im..lSt be well understood, as well as the fragile en
vironnent in which t:pey exist. Applied research, whim examines the 
social and environrrental consequences of :i.np:>rtant develq:rcental inter
ventionsJlItUlSt accanpany the econcmic and financial studies which are 
undertaken. The project will thus resp::lnd to Dji1x>uti' s articulated 
developrent objectives both in general and in the energy area in specific. 

c. Project Pw::pose 

The purpose of the project is to assist the GroD in establishing 
the institutional capc:::.city to oollect and organize basic energy i..l1..fOr
rnation, to direct testing of various al ternati ve energy technologies 
and to assist in developing policy options concerning energy produc
tion, consumption and conservation. 

'Ihe purpose will be aco:rnplished by rreans of ~ essential thrusts 
of the project. Firstly, the project will undertake the imrediate 
groundwork required for an eventual national oonservation efiort and a 
national energy sector strategy; and secondly, project will develop a 
capacity for developrent and evaluation of those alternate energy 
technologies whim have not yet been considered in Djibouti'!'; energy 
strategy. 

Strategy 

'!he project strategy is to address the general constraints of ISERST 
to p:!rfonn the role of assisting in the develq:ment of sOl1nd national 
energy options through its research and developrent activ.i.ties, parti
cularly in the areas of solar and wind alternative energy. These oon
straints are: (1) se'vere lack of information and data base necessary 
for analyzing both the production and use sides of the energy sector; 
(2) lack of trained t:ersonnel to assess the energy sector, i. e. to 
collate and disseminate info:rmation for energy planning, identify solar 
and wind energy technologies appropriate to Dj i1x>uti and train subsequent 
staff to design, fabricate, install, maintain and evaluate demonstrations 
of such technologies; and (3) the lack of physical facilities to ascer-
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tain availabilities of solar and wind energy resources and to fabricate 
or asserrble al temati ve solar and wind energy devices. 

The strategy of the project could then be described as follCMS: 
- Establish the requisite data and analysis base conceming 

general energy utilization in the country as ~ll as potential 
future utilization. 

- Establish the requisite data and analysis base concerning fac
tors affecting technical and econanic favorabilityof specified 
altemative energy technologies. 

- Provide neressary training in nethodology, data collection and 
analysis within lSERST to assist in acquiring the necessary data 
and analysis bases nentioned above and to continlE to do so. 
resign, assenble and test prototype solar and wind equiprent in 
a:::x:Jperaticn with p:>tential future user agencies and enterprises, 
and further develop prototype renewable energy m::::rlels in sectors 
wheJ:e general end use has been established as premising fran an 
econanical and technical standpoint. 
Provide equiprent to aca::nplish initial aspect of above. 
Train local staff in the design, assetbling, on-site installa
tion and maintenance of above prot~. 

- Use infonnation gleaned fran the collected econanic data, 
resourre data, perfonnance and maintenance data on the pilot 
project prototypes to provide input into GROD energy policy 
options in the areas of productioo and ccnservation. 
Establish an infonnation disseminatioo nechanism within lSERST 
to assure tha-c all available info:r:mation on altemati ve energy 
use and conservation is available to potential users as ~ll 
as the general public. . 

- To establish an evaluation capacity within lSERST and evaluate 
the prototypes, against conservation campaign and program goals. 

End of Project Status COOPS) 

By project year 5, lSER5T will have a fully ftmctioning Energy Sec
tion within the Earth Sciences Division, consisting of a host-country 
chief, a host-country assistant, and over 5 trained counterpart staff 
rrembers. '!his unit will be able to provide, 'Nith limited or no expa
triate assistance, GRaD decision makers with reliable and t.:irrely infor
mation on trends of energy consurrption and production, and :reccmnenda
tions for further conservation efforts. Further, the divisiCl1 will be 
able to autonam::>usly plan, execute, maintain and evaluate experiIrents 

IllS 

in the field of renewable energy I and be able to make sound reo::mren
elations to interested governrrental and non-govemrrental agencies con
ceming viable alternative energy technologies to accarplish required 
tasks. Linkages will be established or reinforced with (a) other national 
or intemational organizations interested in altemative energy re
search; and (b) inplercenting agencies and developrent agencies in 
DjiOOuti. 



By end of project, ISERST will be issuing "five year projects" 
or "plans" on its own altematiw energy research and dewlopnent 
programs. 
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Finally, lSERST will haw developed experience in inplenenting an 
applied research project, fran its planning r;i1ase through its evalua
tion phase. This irTplerrentatioo will include experience in intemational 
contracting procedures, in o:mrodity procu.renent, as well as planning, 
rronitoring, evaluating and rep:>rting to govenment an applied research 
projects. 

'lb accarplish the project purpose, isix ~ inportant assurrptions 
haw been made: 

- '!hat GOOD will increasingly appreciate the critical role of 
applied research in attaining national, social and econanic 
goals in light of Djibouti I s limited resources and fragile 
eCX)logy. 
Dewlopment of renewable energy will remain a priority of the 
govemrrent; 
GOOD will reinforce its stated ccmni tment to its rural develop
nent and snall scale enterprise developrent objectiws by 
aligning those policies influence such developrent.. 
GOOD has nechanism, in addition to its pricing p:>licies, to 
prarote eventual wide-spread use of successful wind and solar 
energy prototypes. 
GOOD and Intematianal donor pressure for visible and/or 
glarcorous interventions prior to proper feasibility studies 
abates. 

- AID will provide to USAID/Dj ibouti as planned the second usm 
with strong skills in project rranagerrent and backstopping. 

D. Project Qltputs and Inputs 

1. Output No.1: Informational and Analytical Base 

Lack of econanic and technical data is one of the greatest con
straints to developrent and inplerrentation of projects in Djibouti. 
'!bus, as an initial output, the project prop:>ses to develop a suffi
cient data base on both general energy needs and alternative energy 
potential to allCM further work in a CCI11?rehensi ve energy program. 
Chce the basic data are collected, selection of sites can be made 
and specificatiCl'lS for the prototypes can be drawn up. Concurrently, 
ISEFST will also be in the process of dew loping the institutional 
capacity to autanarously carry out such research in the future. 

Specifically, the data bases will consist of: 
(a) Collecting data on quantities of energy soorces in Djibouti. 

'!be project will CX)llect data on wind velocity and pressure 
and on solar radiation. 



(b) Identifying appropriate conversion tecimologies fran energy 
sources into energy fo:rms, e. g. kilowatt oours of electricity, 
or calories of air heat per Cllbic rreter per second. 

(c) I:etermining socio-econanic needs and corresponding quantities 
of energy needed to rreet such needs, e.g. liters of wat,e]: and 
kilograms of fish to be preserved for prolonged storage. 

(d) Identifying appropriate energy end use technologies in tenns 
of their efficiency in rreeting the established needs e.g. most 
efficient purrping, distribution, air heating/drying, refrig
eration and lighting. 

Data for (c) above will be accarplished by rreans of a one IIDIlth 
energy needs assessrrent, which will be carried out in cooperation 
with ISERST's Social Sciences Division. Aspects (a), (b) and (d) 
alx>ve will be addressed by provision of engineering analysis of 
technical data obtained through the above studies. 

The end result by Project Year 3 will be a set of docurrents issued 
by ISER3T on identified needs for, and sources of, renewable energy 
which will then serve, inter alia, as the basis of selection of sites 
for the project' 5 major renewable energy prototypes: for drawing up 
of prototype specifications; and for identification of possible 
additional prototypes. * 

In order to achieve the data base output, the project will provide: 
a long tenn (4 PY) engineer who will serve as proj ect chief of party 
during entire project and who will, inter alia, provide the engineering 
and teclmical input into the (."Ollection oftFie' baseline data as 
needed; and short tenn technic;:al assistance (3.5 pn) of a specialist 
in energy assessrrent to undertake the one-nonth needs survey. A 
detailed description of the duties required for 0 both the°-electrical/ 
rrechanical engineer to acccnplish the baseline data output and the 
short tenn energy assessrrent specialistoO~~: ~cf~~ ~ ~ex ~. 

In addition to the TAo assistance, the project will provide can
rrodity and operational 0 support for carrying out needed surveys. 
camodities will include wind and solar testing equiprent, t.enp:>raryo 
office space and supplies, calculators, vehicles, and extraordinary 
operation expenses for surveying, enuneration and coding. A short 
training t=eriod for survey execution is also foreseen. 

* Solar prototypes will be introduced prior to cc:r£I)letion of base 
studies given that engineer has detennined fish fuying using solar 
technology low risk, hi-impact intervention. 
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The Govemrtent of OJ ibouti will provide counterpart supervision 
from within ISERST's Division of Social Sciences as well as personnel 
for surveying, enl.lIl'eration and cxxiing. 

We assurre that I in order to achieve the baseline data base: 
(a) ISERST will receive necessazy authorization to can}' out 

surveys and neasurerrents ~ 
(b) other agencies such as the M:!teorology I:epartItent will 

cooperate with ISER3T ~ I 
(c) 'fuat limited but qualified Djiboutian personnel can be 

obtained fran wi thin and outside ISER5T to work as statis
ticians, surveyors, enl.lIl'erators, etc. 2 

2. Pilot Interventions/prototype Iesearch 

This project endeavors to establish ISERST knCM-how and exper
ience in developing alternative energy al temati ves. Once the 
required data are in place the project will develop this knCM-how 
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and ~rience by rreans of a series of prototypes installed and running 
on sites chosen for their usefulness in derronstration and repli
cability. six pilot interventions using prototypes have already 
been identified as a function of the GFOD priority on providing water 
and support to rural p.JpUlatians. It is anticipated that other 
smaller-scale interventions which are equally appropriate but not 
yet identified will also be provided under the project. 

Windmill water punps will be provided and installed at a site 
or sites where the previous data collection effort has ascertained 
the presence of water and a serious drinking water shortage. '!be 
total water production capacity of the windmill intervention will 
be approximately SI2m 3/day. The size of the windmill water pro
duction pilot intervention is a function of Dj ibouti 's irmense 
imrediate and predicted water needs I the variety of dem:::>graphic 
and topographic features in the Iepublic of Djibouti, and the signi
ficant indigenous energy potential that wind presents for Djibouti. 
I5ER3T will provide installed windmill water purrps to the Rural 
Engineering Office I Genie Rural, which is the agency responsible 
for providing rural wateJ:points. 

Electrical wind generator and refrigeration equip;ent with 
controls. rrhese devices will be installed by ISERST l.Il collaboration 
with the Ministry of Agriculture's Fisheries Service, at a renote 
coastal area or areas where fisherrren can store and freeze their 

I The M=ter and GerU.e Rural are providing similar assistance in 
support of the Gel::man Govel.llITeIlt' s water resource inventory. 

2 Needs survey is scheduled for surmer nonths when ISERST tradi
tionally brings on high school students to assist it in archaeology 
digs, studies, etc. 



catch for ~ or tlu:Ee days before the cooperative pick-up boat 
arrives to transport to market. 'Ibtal capacity for this pilot 
intervention will ~ ~~xi.rriatelY three . tons J?er-aay. -: Daiiy pick-
up would not be econcxni.cal. . 

Solar stills. Ole or tw:> sinple solar panels will be installed 
in rerote regions of DjiOOuti where wind generated water is not 
eoonanically or technically feasilile. An illustrative exarrple of 
such areas is the Island of lolascale where people are currently 
harvesting red algae, ··Euchema Spinosum," fran which a jelling 
agent is extracted. Another exarrple are the renote fishing carrps 
along Djil:x:mti I s coast. Provision of water stills for drinking 
purposes at such will avoid the disruptive inconvenience and signi
ficant expense and loss of productivity in having to make frequent 
t.rips to t.~ mainland for drinking water. 

Photovoltaic water pumping. A station of rredium capacity of 
up to 1.5 kilavatts will be installed by lSERST in collaboration 
with Genie Rural at a location that is easily accessilile and where 
there is a serious shortage of drinking water for human consunption 
only. 'nle needs assessnent will deteDnine the cost-effectiveness 
of this intervention. In addition to residential water users, the 
trainees, intems and staff of ISERST will learn hCM solar elec
trici ty can be exploited for water pumping. 

Solar tmits. 'lWo rrodest intervo...ntions will be 'lmdertaken ':=0:; 

soon as possible after the beginning of the project because of 
their inportance to other ongoing projects. Solar fish-dIying and 
solar fish-smoking. 

inq. One or tw:> flat 
pane""s~~o~r~so~ar~~a;;;':J r~:-;;;e~a~tin~g~CD~of-:e~ct~o':':=rs~Wl.~~- installed for the 
Ministry of Agriculture I s Fisheries Service as well as support 
equil=fCEIlt such as a drying to'tEr. 'lbe benefit of this process 
will be to prolong storage tine for fish, not only for later pick
up; but also, for later wholesale and retail sale. 

Solar panels with controls for fish srnoking. One or tw::) flat 
panel solar air heating collectors will be installed again for 
the Fisheries Service. A STOke tower needs to be built, onto 
which a flat type solar panel that is heating it will be connected. 
The hot air by oonvection will rise through the snoke tower, and 
will accelerate the process of fish smoking. A snoke producing 
device will be built and will be connected to the smoke tower, as 
well as to the water supply. '!he snoke tower will be rranually 
controlled for ~rature, srnoke intensity and humidity. '!his 
SItOking t~ will help the fishenten to better preserve their 
products and will facilitate easier access to the consumer market. * 

* Initial market will be refugees. CR;, other donors will procure 
dried fish as part of relief program to refugees/drought victims. 
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In order that the prototypes run and benefit users, a nl.1ll'ber of 
prior and concurrent support activities will take place; including, 
design, fabrication, testing and installation. 

Upon recruitIrent, a training program within lSEIel' will be es
tablished fqr workshop personnel to develop basic skills in reading 
drawings and transfoDning such drawings into functioning equiprent. 

Prototype designs will then be drawn up by ~ shop perscm
nel indicating the sizes of all the cc:rrponerlts of each device, as 
\\ell as the appearance of each item. Specifications will detail 
all materials and equi:prent \:lSed for fabrication. 

In the workshop, the designs w,;.].l then be transfoIm::d into p~ 
totypes by the processes of cutting, \\elding, bending, filing, 
threading, snoldering and assembling. 

Laboratory tests will then be perfo:t:IreCi. For exanple, solar 
air heaters will be tested for heat transfer, air velocity, air 
p:ressure drop and air tenperature rise. 

'!he laboratory-tested prototypes are then transported to the 
field installatial site, where installaticn will take place on a 
prefabricated or field-fabricated base. 

After installation, pennanent testing and rronitoring will cc:mrence. 
For solar panels, solar radiaticn needs to be recorded. Panels for 
heating air will be checked for gravity air flCM and air terrpera
ture rise. Solar water still panels will be checked for water 
leaks and condensation rates. For windmills the wind velocity will 
have been recorded as stated in Output 1. Windmill water punps 
will be ncnitored for propeller rotations per second. '!he purrp 
will be checked for purtping capacity in liters per second. Windmill 
electric generators will be checked for propeller rotations per 
minutes or seconds. 

Generators will be noni tored for ~r output. Photovoltaic 
water ptmping requires testing for solar rodiation. The ~ 
output for the panels will be rceasured and all controls will be 
checked. 'nle ptmp will be neasured for ptmping capacity in liters 
per second. 

In order to insure that such support activities yield the in
tended :results, the project proposes the providing of four input 
CXllifXJIlents: technical assistance, 2 pick-up trucks, wind and solar 
workshop and laboratory and office equiprent, and a small level of 
outside training, as well as materials for the in-house training 
program. 
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A final aspect of this project output is to identify further 
appropriate interventions which rreet this OUtput' s objective of 
developing SIllall-scale wind and solar devices which in tum rreet 
the basic needs of the rural, li'lbor abtmdant, poor CXl'Ill1lmities. 
'lb this end, the project will provide a small fund of $2O,(XX) to 
cover costs of additional CXIlttOdity costs for experinents and 
prototype develcprent. 

'lb provide a program of pilot projects using altemative energy 
prototypes, the project proposes wi thin ISEPST's Earth Sciences 
t!ivisian c:>nstruction of a wind and solar workshop, and laboratoI}' 
facilities which will be added to ISEmT's building plan and be 
constructed by AID financing in concert with the construction input 
described below and detailed in Annex G. 

'!be project also propcses to equip this workshop and laboratoI}' 
with AID financing. Annex F provides a detailed list, and Section 
IV.a oosting-out of the equiprent prqx>Sed for the workshop. 

'lWo pick-up trucks will also be provided for purposes of in
stallation and maintenance of the prototype equiprent. 

'I11e M:chanical/Electrical Engineer nentioned mlder Output #1 
of this project will, with his newly assigned Djil:x:>utian oounter
part, head this workshop. Together, they will be responsible for 
developing an in-house training program for all workshop personnel, 
planning, design, fabricatic:n and maintenance schedules, and super
vising inplerrentation of the prototype Ctillfx:ment. 

Output #3: Assessnent and Dissemination of lEsearch lEsults 

Q1ce the prototypes have been installed and functioning, the 
project will provide for technological assessrrents of the dertcn
stration prototypes. 'lhese assessnents will then serve as the base 
for detennining what prototypes are sui table for c:amercialization 
or wide-spread use and under what circumstances. '!be assessnent will 
describe and evaluate physical properties and perfonnance of the 
prototypes in teJ:Irs of install~t~O!1L ~a!:i_~_~c;1_ ~~~~ ___ _ 
requirenents fran a technical, economic and social point of Vl.ew. 
'lbese assessrrents will then serve -as the base --for subsequei1tprO- .-
ductic:n and cc:rmercialization of the prototypes used mlder this 
project. 
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Assessnents will be analyzed fran the standpoint of the following: 
- Analysis of appropriateness of technologies chosen to con-

vert energy sources to end uses in ecancmi.c, social and tech
nical tenns: 
Envirannental and extemal factors affecting perfOIltlance of 
prototypes ; 
Social and cultural factors affecting potential adoption of 
prototypes ; 
Econcmic and financial feasibility for subsequent production 
and cornrercialization. 



'!he project manager engineer will provide the technical data 
collection and will be assisted by the short teIlTl energy assess
nent consultant for two person nontl'ls. 

Olce the assessrrents have been cxrcpleted, the Pl.oject will 
assure dissemination of the results to potential private and 
governmant users, goveIl'U'leIlt decisial makers, the general public and 
intematianal research organizaticns. ISER:)T cun:ently has no 
formal nechanism to disseminate :research results. 

As a newly established research institute, ISER;T has not yet 
a"fully developed rcechanism for providing the linkages ~ 
researdl results and potential users and other mtematic:nal re
search organizations. Because of the size of Djilx>uti and lSERST, 
the dissemination effort must be rrodest but effective. Cc:nventional 
approaches such as seminar.i and conferences organized by ISERST 
are envisaged. HoweverJ several possibilities sum as lSER5T pro
vidIDg short tel:m consultancy to users mterested in applying the 
tedmologies or mtemships at lSER3T by users' enployees could be . 
considered. '!he outc:are of the dissemination carp:::i1ent will not only 
help to assure eventual wide-spread use of the projects successful 
prototypes, but also possibly provide ISERST with a general approach 
to disseminating its research results. 

__ ~~Jec~fWiir E~V:Lde a ~ anY?unt of ~ty suppo~.L.--_ 
the services of an energy assessnent specialist for two persal 
rronths, to examine with ISERST possible techniques for disseminailig 
the research results under the project. 'lhe Irnplerrentation Plan, 
outlined in Sectim V, establishes that the choice of contractor 
will depend inter alia on the proposal' s responsiveness to accan
plishing the dissemination goal within the ccnstraints of ISEPST's 
limited facilities and Djibouti's small size. 

To accxrcplish this assessrcent and dissemination output, we 
asstrCe that: 

- GroD and ISERST will accept an active, if quite nodest, 
role for lSER3T m disseminating results of its research; 

- Scree, if not all of the prototypes will have been successful 
and \'lill be practical for Djibouti; 

- Other GroD agencies responsible for publicity and infor
mation will cooperate and interface with lSERST's dissem
ination arrangenents; 

- '!hat public and private users of energy will be innovative 
and flexible enough to adopt proven cost-effective approaches 
to fulfilling their energy needs. 
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4. Output No.4: Energy CbnservatiCXl Practices 

'lhe project proposes as an output the :researdl, consultancy, 
training and professional diffusic:n of technical studies and an
site dem:::nstratian processes CXl how to save energy for space 
cooling, industrial and rural develOJ;lte.I1t processes and end uses. 

Diffusial and cx:rmercializatial of :renewable energy teclmologies 
cannot alCl'le lessen Djibouti's total dependence upon fossil fuel 
:ircports. Wy a.bcut half of the oountl:y's present oil-based ccn
surt;>tian is substitutable by other fonns of energy - electricity 
and diesel currently used for heating, (X)Oling, ptmping and other 
shaft ~r energy worktasks. However,the other half of the fossil 
fuel consurrptic:n balance sheet - gasoline, diesel and kerosene for 
transport, natural gas, petrodlemicals and lubricants cannot be 
substituted with renewable energy fontS at present. Hov.ever for Sl.lCt 
energy cc:msurrption pattems there is a partial solution - adherence 
to energy conservation practices ~ i. e., making certain processes 
and energy worktasks IlDre efficient and thus save on nechanical and 
electrical ~. 

In cooperation with other agencies of the GOOD, ISERST~and the 
AID oontractor will select specific locations to study, install and 
datDnstrate certain initial energy oonservation techniques. While 
undertaking this activity ISERST will be further strengthened in 
its future institutional develq;m=nt. 

In close coordination with the activities an oollectiCXl and 
analysis of infolJtlation and analytical base for :renewable energy 
(see Output No.1), ISER:iT will need to address itself to the 
following FOints in undertaking its oonservatiCXl subproject: 

- Percentage of the energy oontent of the particular energy 
source offered cx:rrpared to actual delivexy in the fom of 
requjxed end-use work. 

- Percentage of additional required end-use work obtained if 
efficiencies are increrrentally inproved, involving even a 
net increase of energy. 

- Techniques affecting these irrprovenents feas:ihle to be out 
into cErronstration in the short (one year), nedium (three 
year) and lang term (five year). 

- FtEls that can be substituted even arrong fossils, or can be 
CXllpl..irrentary to alter a single fuel or fuel mix. 

- 'll1e extent to which such in;>roved process changes or fuel 
substitutions affect new production rates and overall energy 
cansUITPtion pattems. 
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- '!he financial and eCCl'lanic costs and benefits to the :respec-
ti ve individual investor and to society at large, for carrying 
out such irrproved processes to produce the sane good or service. 

These points need to be taken up in a nt1l'1"ber of conservation 
targets: building design mxlificai ton (e. g., doubled-walled/ ceiling 
air shafts), inproved insulatioo naterials, better ventilation 
(e.g., emaust fans), and controls and usage rrethods in industrial 
processes. 

rata for the above will be accatplished by a nmber of energy 
audits, short-teII11, on-site training sessions, installatioo of a 
few fossil-flEl-saving prototypes, and technical publicaticns. 

'!be end result of this effort will be a set of docurIl:mts issued 
by ISERST on the ex-ante and ex-post processes of energy inputs, 
throughputs and outputs processes; a nurri:ler of nodel sites established 
for derronstration of energy saving technologies with installation 
of a few protot:yt;es installed; a number of foIIral short-teDn 
training courses for selected nerrbers of a nurri:ler of industries; a 
set of cEsigns, the energy staff of ISERST trained; and, a contribu
tory dlapter for the national Clevelo};ll'SIlt plan consisting of a num
ber of final recc:rmendatiC!1S for increased efficiency of both existing 
processes to achieve energy worktasks and inversely a number of 
ilrproved energy worktasks requiring nore efficient processes. 
Efficiencies dealing with existing fossil fuel uses should be finally 
assessed by the end of Project Year 2. A nurrber of deIronstration 
sites with appropriate protot:yt;es installed will be cc:nplete by the 
end of Project Year 3. Final recatm:ndatians including the conser
vation irrplicatians of renewable energy will be prepared by the end 
of Project Year 5. 

In order to achieve this output the project will provide the 
long-teDn (4.5 FY) engineer previously rrenticned; and short-teII11 
technical assistance in the fom of an architectural can.sultant to 
assist in energy conservation in civil construction (-::2. p. m. ) • A 
cEtailed description of a u.s. A and E fi.trn will be dlosen to design 
and draw up plans for a nodel energy-saving building for OJ iliouti. 
A Cletailed description of the duties required to aca::rtplish this 
output are included in .Annex E. 

In addition to technical assistance, the project will provide 
lirni ted a::mrodity and operational support for carrying out needeq 
energy atrlits to include anpreters, voltrreters, tachareters, thermo
neters and velareters. Prototypes for dem:mstratian can include a 
nt1l'1"ber of energy CCI'ltrols for electrical power usage and heat recovery 
devices for industrial waste. In addition to on-the-job training 
provided by the engineer and the architect, a OI1e-ronth study tour 
should be undertaken by the lSER3T chief of energy section to a number 
of countries having a proven track record in energy conservation. 



We assurre that, in order to adti.eve this output that: 

(a) The GROD carmit itself to deteIInine in the lang tenn a 
quantitatiw target (percentage) of desired reductiCD of 
net energy fossil fuel inports affected by conservation 
practices. 

(b) 'Ihe Natimal Energy o::mni.ssioo (proposed within GroD to 
be fomed) will be established and the Directorate of 
Planning provide limited recunent budgetaJ:y support for 
ISER3T to m1dert:ake energy audits and· to set up denonstra
tion sites. 
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(c) Other agencies such as the Ministries of Industries, Q::rmerc:e, 
l\griculture and Rural rEvelc:prent and Public W:>rks.l provide 
sufficient guidance for facilitating ISElSr's energy audits 
in the public and private sector, as well as agreenent to 
fund trainees for ISEPST short tenn training programs. 

(d) '!he GIDD provide ISER3T with a skilled OJ iboutian ned1anic 
for ·at least three years to assist the project engineer 
and ardti. tectural consultant in taking energy audit 
neasu.rem=>..nts; and, who afte:r:ward will be able to assune 
teclmical responsibilities to can:y on energy conservatim 
practices. 

Output No.5: Policy and Planning R=camendaticn ,to Govemnent 

'!he fifth output of this project will be a final report or 
series of reports C1tl the renewable energy activities of ISER3T. 
'Ibis report will provide in addition to review of IBER5T activities, 
policy and planning recamendations to the GROD and its National 
Energy O:mn:i.ssion. 

Such an analysis will assist govenment planners and policy 
makers in the following: 

- Cl:xJrdinate wind and solar energy matters with the geothermal 
activities of ISER3T, as well as with fossil fuel SUWliers 
and ~ electricity board. 

- rEtennine future demands and ~ts. 
- Max.irrnJm present and potential uses of wind and solar energy. 
- M:>st feasible future energy ccnversian investnent strategies. 
- Potential for lTOre efficient use of energy (Le., conservation). 
- Possibilities for switching between wind and solar or using one 

as back-up system for the other for the sane uses. 
- Irrpacts CD prices, erploynent and the enviromrent. 
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A final macro ec:x:manic and energy "anaJ.ys"is is ·"iiij)Ortarit iii -order 
to put in decisicm-rnaking perspective the role of- solar and wind 
energy sources and end-use tedmologies. Data oollected have to be 
analyzed into neaningful non-technical infonnation for requisite 
follow-up financial , administrative and political decisions. Sub
sequent govemnent bud9=ts will be affected an future plans for 
research and technology and educaticn as well as for planning service 
deli vexy econanic activities. Djibouti's future financial and eoo
nanic resource base will be affect.ed by what ISER3T recc:mtends in 
the way of future energy activities/invest:rrents in the wind and 
solar fields. 

AID proposes three o:mtributicns to this effort, keeping in 
mind that its assistance in itself will not infltEIlce the GroD 
decision or policy-making process, but rather will facilitate the 
rrethodological tJ:eatrrent of eo:manic and energy analyses. 

Technical assistance will be provided again by an assessrrent 
specialist (for 2 p. m. ), who will: 

- Assist in undertaking an energy analysis fixed by physical 
laws: potential physical quantities of wind and solar 
energy regardless of market and social utility; positicning 
of energy inputs and outputs limited by econanic potential 
and energy oosts of production and distribution. 

- Assist in undertaking an eo:manic analysis fUred by social 
behavior: regulatory and incentive :i.nplicat.ions and responses 
of short tel:rn demand changes caused by people's preferences. 

In support of preparaticn of the final policy reccmrendations, 
the project will fund the two high-level GroD personnel to participate 
in observaticmal training tours focussing on energy planning and 
policy foDll1llaticm in other developing oountries. Countries with 
sonewhat similar ecananies to that of Djibouti oould be visited; 
e.g., Singapore, Hang Kong and Lebanon. Enp..rgy planning rrechaniSllS 
oould be studierl in India, Philippines, Tunisia and Kenya where 
experience has already been gained on c::atprehensi ve national and 
sectoral energy assessrrents. 

Training will also be provide1 on-the-job by the assessrrent 
specialist to ISERST staff on energetics and ecananic analysis, 
macro and micro. 

E. SUMMARY OF promer lNPtJI'S 

1. tEG/AID 
a. Technical Assistance ($780,OOO) 

In order to achieve the project purpose 58. 5 person IlDnths of 
ted'mical assistance required. 
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~c:hanical/Electrical Engineer: ($630,000) 
'!his individual will serve for 4 person years as the USAID project 

chief-of-party subject also to the general supervision for the 
Director of ISER;T. '!be counterpart will be head of the section on 
Earth Sciences. 

Specifically the engineer will supervise buildings construction 
and laborato:ry and workshop operation. He/she will also be expected 
to provide thorough on-the-job training and supervision to workshop 
apprentices in translating drawings and specification into the 
final product, in fabricating and asserrbly operation in ~rfomri.ng 
tests, maintenance and repair, in field installation and in estinating 
costs and proving materials. '!be engineer will be assisted by the 
assessrrent specialist and lSER5T staff in undertaking technical 
energy data collecting and processing and in prototype assessments. 
He/she will have the equivalent experience/training of FSR-3. 

Assessment Specialist: ($90,000) 
In collabOration with the section on Earth Sciences and under 

the joint supervision of the director of ISERST and the USAID project 
rranager, the ~cialist or specialists will through the short teJ:rn 
assignnents for a total of 7.5 pn undertake the follCMing duties: 

- Assist the lSERST in collection of physical wind and solar 
energy data. 

- Act as designer and rrethcds consultant to the socio-econanic 
needs survey. 

- Unc1ertak.e base-line data and supervise subsequent dem:mstration 
pericrl teclmological assessments .'Jf the prototyp:!s. 

- Assist lSER3T staff in energy and ecananic analysis of all 
renewable energy data and inforrnaticn collected during life 
of Dro;ect._in_~he form of policy and planning recommendations 
to government. 

Archi tect-En=r/Ccrlservation Sped.alist: ($24,000) 
Tv.u J:ITl of cons tant seIVices of an ard'ii tect/engineer will be 

provideG to assist the Project OUef-of-Party in examining energy 
cxmservation in civil construction in collaboration with lSEPST'S 
local building materials research program. 

Other Short Te.nn Technical Assistance: ($36 ,000) 
'!he Project also provides for one person nonth of short-teJ:m 

contract backstopping in the areas of project planning or policy 
calSultants • 

b. o:mrodities ($862,000) 
USAID Will finance several categories of CX01lucx1ities, in
cluding solar and wind rreasuring instrurrents ($115,000) 
laborato:ry, workshop equiprent, and office equiptent and 
nechanical and electric tools (see Annex F) , ( $1~5, 000) , 
prototypes ($490,000) office supplies and publication ($62,000) 
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and f~ vehicles and spare parts ($~.eo,OOO). 'n1ese vehicles, 
two 10 passenger four-wheel drive, and two four-wheel drive 
pickup trucks and tbe required 935 waivers are being sutmitted. 
An additional $20,000 is provided for small prototypes yet to 
be identified and miscellaneous Sl1,iprent. Household furnish
ings for tbe contractor will also be provided outside tbe 
technical oontract. 

c. <bservatian Tour and Participant Training ($35,000) 
l5AID prop:>ses to finance two person nonths for observation 
tour training in other African and third world ootmtries with 
successful altemati ve energy program for two tedmicians 
fran ISER3T and two GroD decisicn makers interested in energy 
planning. (he ISERST technician will also be sent for parti
cipant training for a ane-nonth seminar in third countl:y for 
developrent of specific project-related skills as detelJnined 
necesscu:y. 

d. Other Cbsts ($409,000) 
AID, through the project, will provide aco:t[ucx1ations, offiCe 

-spaCE and supplies, insurance, and vehicle --q;:erat1an and 
-maintenance support. 

e. Cbnstruction ($900,000) 
'!he project will provide construction support to ISERST' s 
Earth Sciences Division Q~ .. ?pprox:ilrately 800 m 2 ($~_20,OCO) 
~ith $80,000 going for A and E services. This 
will catplerrent GROD' s proposed construction of ISEPST's 
other divisions and administrative units of $8~0,090. 
'Ihis additicnal support to a pe.nnanent ISEPST building will 
have the advantage of reinforcing GroD's camri.tnent to 
developing and maintaining its CMI1 applied research capa
bility in support of its ecananic developrent objectives. 
It will have the specific advantage of assuring a viable and 
functioning OOtmterpart unit, the Earth Sciences Division. 

The need to support ISER3T' s nove into permanent facilities 
is clear-cut. !BERST is currently housed in dilapidated 
t.e.np::>rary structures. Division heads have small offices and 
no meeting facilities. There is absolutely no space ~or 
the nrultitudes of visiting specialists who are frequently 
providing consulting services. For exanple, this year there 
have been nore than 50 such specialists visiting ISERST. In 
addition, there is no central library. At present, all re
search acCllI1Ul.lated in Dj ibouti is stored in scattered offices, 
on shelves or on top of file drawers. A separate building 
serves as a terrporcu:y laboratoIY for research in geq::hysics 
and ch.emistIY. In such physical oonditions, scientific in
quil:y is difficult and causes severe limitations on ISER3T's 



teclmological effectiveness. To neet the increasing require
rrents inposed an ISER:3T not only by the GOOD's interest in 
J:eneWable energy but also in geothennal research, an inportant 
reinforCSIent of the Earth Sciences Division is critical. 

Specificallr this project will provide calstruction for 
approximately 800 m 2 of space: 300 m 2 of offices, con
ference roan and library; 150 m 2 of workshop; 100 m2 of 
storage; and 250 m 2 of laboratory space. Annex G details 
the canstructicn and inplerentaticn arrangenents. 

-GoVe---mrrentof -DJibOuti -
a. Personnel ($16~,000) 

In addi ticn to the services of the director who will spend 
up to 10% of his working tine m:mitoring this project and 
parallel energy projects, and the Earth Sciences Di visicn 
chief, who will spend up to 25% of his t.ine. 

The GroD will provide the services of a full-tine professional 
project COLmtel:part, two technicians and additional personnel 
such as drivers, guardians, etc. '!he cooperating GroD agencies 
will also provide small artOLmt of support and counsel=~ :-0'idI:=l:' 
to maximize coordination of their agencies with lSER;'!' and 
the GroD's national socio-econanic objectives. GIDD public 
works will also provide occasional advice on building regula
tions, codes, etc. 

b. Land/land Preparation ($4 00, 000)-
Git5D will provide an appropriate site located within or near 
the city of Djibouti. The site proposed will have approxi
mately 7,500 m 2 of enclosed space. GRJD will clear and 
prepare land for construction, and provide infrastructural 
linkages such as stonn water drainage, sani taJ:y sewerage, 
potable water and electricity hook-up. 

c. Construction ( $ 4 2 5 , 0 a 0 ) 
GOOD will provide construction of the main building, currently 
estimated at approxjmately 1000 m 2, at a total cost, in
cluding architectural and engineering designs of $880,000. 
Sarewhat less than half of the proposed building will support 
either directly or indirectly the Earth Sciences and EnerCJY 
Division. 

d. Cc:mrodi.ties ($50,000) 
GOOD Will provide ccmrodity support to lSERST and its Earth 
Sciences Energy Division in the form of office supplies and 
equiprent, lamratory equitm=nt and vehicle. 



e. Other Costs ($75,000) 
GRaD will provide through ISERST and cooperating agencies 
rrodest assistance in additional maintenance and repair of 
the prototype equiprent, vehicles, etc. Further, up to 
$20,000 will be provided to assure building maintenance 
and utilities. 'nle GOOD contribution estimate does not 
include the estimated $200,000 of foregone custans, road 
tax and ina:ne tax revenues incurred by duty free inport 
of u. S • project cornrodi ties. 

F. PIDJEcr BENEFICIARIES 

1. PriIrary Beneficiaries 
The purpose of the project is to develop the institutional capa

city of ISERST to collect and organize energy data, to test renewable 
energy technologies, and to develop energy policy options. Since 
this institutional capacity will be reflected in large degree by the 
people trained to perform these functions, they will be arrong the 
primary beneficiaries. '!hey will inclli<E the managerrent and personnel 
of the ISERST Earth Sciences Unit who will develop or improve skills 
on how to carry out statistical and other research in the energy 
sector, to assess the resulting data, and draw up reccmrendations of 
alternative energy policy options. 

Additional primary beneficiaries in ISERST will be managerrent 
and staff the new energy tmit, who will learn how to identify, design, 
fabricate, install, maintain and evaluate cJerty)nstration applications 
of renewable energy technologies. 

The project has identified, inter alia, six initial demonstration 
applications of renewable energy. 'IheSeWi.ll be water purping (using 
wind energy), water distillation, fish drying, fish srroking and wind 
generated electricity for refrigeration. 

Primary beneficiaries fran the wind-generated water production 
activities will be the approximately 11,000 people who have for the 
first tirre, close access to drinking water. 

'Ihe initial water distillation intervention will provide produc
tion of drinking water on a rerrote research site where presently such 
drinking water has had to be brought by boat over a fairly large dis
tance. Approximately 10-20 people who previously had to bring their 
own water will be primary project beneficiaries. The potential for 
this type of device should ultimately benefit many rrore people than 
this. 

Il/19 
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PrirnaIy l:eneficiaries of t.~e fish drying and fish srroking 
projects will be the 11 fishenren presently rrembers of the cooper
ati ves, who will profit from an enlarged market for their catch, 
the 40 sellers who belong to the cooperative who will be able to 
provide quality productS in quantity to growing dried and srccked 
fish rrarkets, and the buying public W"lO will again have access to a 
leM OJst, high protein products for t.\-}eir diets. 

'!he wind-~ refri~ration project~ to be established en the 
lEd Sea OJast north of the Gulf of Tadjourah,would benefit directly 
up to about 100 fishenren who OJuld have access for the first time 
to these excellent fishing waters. The fishemen are presently 
irrpeded fran using them because the are too far fran ctxx:k, pl-esently 
the closest cold storage facility. 

2. Secrnd Beneficiaries 
Seconaary beneficJ.aries are rrore irnt:ortant in detennining success 

or failure of investrrent in research. They will be firstly, those 
rural populations, who have p::rrranent access to potable water for 
human OJnsurrption and p:rsonal hygiene; who ~loi t marginal pasture 
and agricultural land using financial resources freed fran energy 
provision for other investrrents aimed at improving quality and yield 
of the land; those enterprel1eurs who e~loit newly accessible energy 
sources for local productive interventions such as fish preparation 
and preservaticn, as ~ll as the ccnsurrers who benefit both by 
quality of fish supplied and reduction of costs due to increased 
marketing; and all electricity consurrers who benefit from the minimal 
electricity OJsts peIlYlitted by a national effort to reduce energy 
wastage. 

G. REIATICNSHIP OF pIDJECI' 'ID ruIBCXJl'I IEVEIDPMENr STRATEGY AND cr:sS 

1. Djibouti Devel~nt Strategy 
No aevelopment~an as suCh currently exists for Djibouti and 

thus, no canprehensive energy policy or program within a developrent 
plan exists. Indeed, one of the outputs of this project is to estab
lish the infonnational base by which the GIDD may proceed to elaborate 
an Energy Sector Plan. 

'!he working Cbcurrents prepared by the Directorate of Planning 
within the Presidency for the International ronors I Conference on 
Djibouti held from February 22 through February 27, 1981 establishes 
to sane d:!gree the basic development strategy for OJ ibouti in general, 
and in the energy sector in specific. 'Ihe objectives outlined therein 
are as follCMS: 
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The Govenment' s econcmic developrent strategy is to increasingly 
substitute inports by using indigenous resources. Since potential 
energy resources in geothermal, solar and wind-qenerated enerqy con
stitute one of the greatest natural resow;ces in the coun."t!Y, iIJport 
subStitution of llrrported fossii fuels constitutes one of the highest 
priorities in the country. 

Although the GROD will rely heavily on its geothermal resource, 
it realizes its limitations in import substitution of fossil fuels. 
'!he GOOD sees solar and wind energy developrent as both an llmediate 
step in its invest:Irent program and as a logical energy source for 
specific industrial and agricultural activities which would other
wise be precluded due to isolation fran the major electricity net
\t.Ork. 

'!he Djibouti energy initiatives project contributes to the 
achievenent of these objectives by providing assistance to the 
national researm and developrrent institute, ISER5T, to develop the 
informational and analytical base for develq:rrent of future GOOD 
energy policies and conservation programs as well as the capability 
to develop a ccmplerrentaxy program in solar and wind developrent. 

The project also supports Djibouti's efforts to integrate rural 
and poorer segrrents of the population into the mainstream of 
Dj ibouti 's econanic developrrent because there will be an energy 
developrent capacity whim addresses the rerrote areas and the 
labor-absorbing smaller scale industries whim would otheoose not 
have access to energy needed for their develq:mmt objectives. 

2. AID/CI:SS 
'Itle DjibOuti FY 82 cr:ss cites the lack of precise information 

on Dj ibouti 's potential natural and human resource base as the single 
ItOst hindranCE to the developrent, either within Djibouti or AID, 
of a lang-te:rm Djibouti developrent strategy. Thus, it provides as 
its first priority a short-term strategy to, inter alia, analyze the 
natural and human resource' potential in order to asSl.st the GOOD in 
articulating a long-term developrent policy (p. 34). Also a flmda
rrental constraint to lang-term develq::rcent of Djibouti is hunan re
sources developrent and enphasis is placed on the need for training 
and education to be iImediately relevant to specific Djiboutian 
programs (p. 39). Finally, the CDSS makes a strong case for 
assistance to Djibouti to coordinate international donor efforts 
and to address the international donors' a:mrnmity 1..U1conscious 
(or conscious) tendency to avoid o::ming to grips with institutionali
zation within project activities (pp. 27-29). '!be FY 82 ems lists 
alternative energy initiatives as one of the GOOD develqxrent 
priori ties ofeIl to AID. '!he CDSS further stresses that an agressi ve 
energy strategy will becorre increasingly essential in Djibouti (p. 45). 



The project proposed will develop ~,e institutional capacity 
wi thin the GRJD to collect basic data for the energy sector, to 
direLt testing of energy production, consUTption and conservation. 
'!hus, the project fulfills the COSS outline that providing basic 
infonnation on natural resources and training a local capability 
to continue to do so be the forenost objective of any intervention. 
The project will train Dj ilioutians to develop a capacity to establish 
and follow a frarrework on intemational donor ex>ordination in the 
field of energy developteIlt and conserv..!tion. These objectives will 
be achieved by neans of a project directed at one of the greatest 
ilmediate needs of DjiOOuti I s econcrnic develqxtent: reduction of 
its dependency on extemal fossil fuels. 

H. REUlTI<l'JSHIP OF ProJECI' 'IO USG/GroD PIDJECI'S AND 0l'HER IXNOR 
Pro:iEcrs 

II/22 

1. USG/GROD proaiects 
AID Eilater ana other projects related to the Energy Init.iatives 

Project include: 
(1) Participant to IEnewable Energy Program. Fran July 14 

through 1\ugust 13, 1980, USlCA sponsored one participant 
fran the Djib:mti Electric Conpany to a seminar organized 
by the Intemational Institute of Education on renewable 
and altemative energy for experts fran Francophone Africa. 

(2) AID Fisheries n=velqxrent Project. '!he objectives of the 
AID Fisheries Project is to increase the ntlY1ber of fishe:rrren 
in the comtry, increase the total catch by 100 percent 
and thereby increase the real incare of the fishenren. 
Processing and distribution of the fish for market require 
ch:ying. At present, the project is ch:ying sardines in the 
sm. The project will examine solar ch:ying tmits as a 
rreans of correcting disadvantages posed by the currently 
used rrethcx1s. * 

(3) AID Soils and Water Pesources Analysis. The AID Soils P~iect 
will enhance the GROD car,aci ty to provide recamendations 
on land and water use vis-a-vis diversification. I'he 
Energy Initiatives Project CCltplerrents the Soils project in 
that once viable soil and water rP.sources are identified, 
an indigenous capacity to provide nore cost-effective ways 
of providing needed energy will be the thrust of a follow-on 
project. 

* Marketing thrust is through establishing viable cold-chain; 
ha...ever, to reach additional rerrote/poorer groups such as refugees 
and narads, dried fish is seen as the only altemative. 



(4) CBS Integrated Rural r.eveloprent project (Im'). catholic 
~lief Services are currently examinmg the possibilities 
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of developing an OPG which will address the need to develop 
the agriculture sector by constructing darrs and water sources 
in an effort to prcm:>te indigenous garden agriculture. 

2. Other D:mor Activities in the Energy IElated Field 

a. Conventional Ener9Y 

(1) Expansion of fossil fuel burning electrical generating 
.£apacJ~: for DJ iEOull Cl. ty, saUdi Ai"abl.a mIl proVl.de 
4 million to expand the city of Djibouti's current electri
city generating capacity by 12 MWH or 33% by 1982. 

(3) Technical Assistance to Electricite de Djibouti (EDD), the 
state electric canpany. The French Governnent through its 
Cooperation Assistance Fund (FAC) provides - tedmical experts 
in administration and engineering to the EDD. 

b. Geothermal 

(1) Testing geothermal sites: In 1970 prior to Djibouti's 
indepenaence the Frencli Govemrrent undertook th:! drilling 
of two experinental boreholes near Lake Assal, in the center 
of the country. Assal II, as it was referred to, was dry, 
produced no vapor, and was useless for experi.rrentation. The 
project was abandoned by the French in 19750 In 1979, the 
UNDP took up the project again in collaboration with the new 
Djibouti Govemrrent for approximately $!. 5 million under a 
contract to the Franch OJrrpany (Bureau de Geologie at 
~cherches Minieres) (BGR-1) • 

(2) Geothermal Studies. '!be French Govemlh=nt, again under 
contract WJ.th BIG1, Js undertaking a study of the geophy
sical zone around Lake Assal to determine degree of salt
intrusion in the area. 'nle study is exp:cted to be canpleted 
and the report finalized by ~r 198!. 

(3) Geothermal Studies. '!he Italian Governnent is also currently 
financing a two pronged technical feasibility study in ge0-
thermal energy. 'nle first study calls for a geothermal 
inventory of all the hot springs in the country in an effort 
to identify the best possible sites for in-depth studies. 
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The seoond study will then be a detailed survey of the Hanle 
Plain in the center of tl-)e country. The results of these 
studies, expected by July 1981, will enable the GOOD to 
detennine, fran a technical perspective the ITDst favorable 
geothemal spot. 

(4) Technico-Eoonanic Studies. Once the ITDst favorable geo
thermal spots have been determined fran the technical p:>int 
of view, econanic studies evaluating the sites fran the point 
of view of energy uses will be undertaken in rnid-1981. 'Ibe 
Italian Governrrent will provide one short tenn expert to 
undertake these studies. The French GoveInITerlt has also 
expressed an interest in assisting in this econanic study. 

{S} Technical Assistance to ISERST. The French Govenment through 
its Cboperation Assistance Funds (FAC) currently provides 
one advisor to the Director of ISER5T, the Research Organi
zation, and three scientists, two to the Earth Sciences 
Division and one to the Life Sciences Division. 

{6} Tr~. The governm:nt of France is currently supporting 
10 DJ utian geologists in long tenn training. 

c. IEnewable Energy 

(I) Technical Assistance and Ccmrodity S~rt to Solar Energy 
utilization for AgriCUlture. The F:ren GoveInITerlt is 
currently supplying the project manager for one-half a 
hectare pilot agriculture project to produce salt··resistant 
crops via intensive drip irrigation in Attar. Photovoltaic pumping 
provided by the EEC's European I:'eveloprent Fund, will be 
used to transport and distribute water from the reservoir 
to the crops. 

(2) Technical Assistance to the Rural Engineering I:'epart:rrent in 
Alternative Energy Applications. '!he French Gove:rnrrent is 
providing one project backstop position wi thin the Rural 
Engineering I:'epart::Irent (Genie Rural). Part of the respon
sibill ties of this position will be to backstop the Attar 
project and other altemati ve energy projects which will be 
eventually used by Genie Rural. 

(3) Windmill/Wind generating equiprent: '!he Federal Iepublic 
of Germany will oonduct a feasibility study to dete~e 
whether it will provide up to 50 windmills to PUlTp \-later 
for aariC'ul tural nilnt act; vi t- ; P<::-
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(4) Solar Q:)okers: UNICEF is currently investigating the possi
bl.lity of providing $50, 000 worth of solar cooking units for 
use in the refugee centers, and possible intervention in 
windmills for agriculture producticn. 

(5) Solar Cookers: Em:rgency ~lief Foundation (USA) is al' 
explonng possibilities of introducing solar cookers in ) 
refugee centers. 

'!he description of the above assistance derronstrates the lack of 
integration of a:mrodities with trained OJ iboutian personnel. 

I. Conditions Precedent to Disbursenent and Special Covenents 

In addition to standard cooditions precedent to disbursenerit of 
funds, {J"SAID is proposing two additional Cp I S in order to assure proper 
Project irrplerrentation: 

(1) GOOD will identify and have procurred the site of tre GroD
financed and AID-financed ISER5T building; 

(2) GOOD will have identified by narre and given evidence of funds 
available for hiring (or secunding fran another GOOD agency) , 
a qualified Ojiboutian counterpart to the AID-financed o:mtract 
engineer who will be acceptable to AID and available for the 
life of the project. 



III. p~ SPECIFIC ANALYSES 

A. :EXXNCMIC ANALYSIS St.M-1ARY 

'lhel:e are two major thrusts to this project. '!he first is 
institutioo building with ISEPST to Cl:eate an ability within the 
organization to define energy policy and to coordinate and apply 
alternative energy technologies. '!his policy and coordination effort 
will be achieved through applied research and it should feed into the 
overall eccnanic planning ability of the gove:tnrrent and i.rcprove 
the linkages between research and eronanics developrent. 'lhe training 
cullfOllents of the institution building effort will allOW' ISERST and the 
GOOD to make use of the "apprc:priate tecimologies" which are being 
delivered by other donors without the accmpanying technical back
stopping which would make these technologies useful to OJ ibouti. 
'lhus, while other donors are actiVe in the alternative energy deliveries 
to OJ ibouti, such assistance has often anounted to little rcore than a 
a,Ollllf:xlity drop. '!he USAID institution building effort will pennit 
the GROD to naximize these other inputs as ~ll as develop futUl:e 
energy policies. 

'!he second thrust of the project will establish a unit 
within ISERST which will evaluate and adapt alternative energy tech
nologies to the Dj iboutian environrrent. '!his will be achieved through 
derronstration of pilot projects in which technologies will be imported 
and set up at appropriate sites. Again the major purpose of this thrust 
will be institution building and education. What is iroportant for an 
ea:manic analysis at this stage is to shOW' that technologies exist 
today which can ha\1e econanic application to Djibouti. l-1ithout the 
assurance that technologies exist which will be eronanically viable 
for OJ ibouti, there would be no justification for institutioo building 
purpose of this project. 

Studies in Dj ibouti have identified the follOW'ing uses for 
solar and wind energy: 

1) Solar dehydration of fish 

2) Solar srrokers for fish processing 

3) Solar stills for the desalination of brackish or 
saline waters 

4) Solar cookers 

5) Solar food wanrers 

6) Small solar refrigeration units 



7) Photovoltaic cells for punping water and small 
electric needs 

8) Wind energy for punp.i."1g water 

9) Small wind electric generator to prOvide electricity 
to isolated rural areas. 

An in-depth analysis sha-dng eoonanic applications of solar 
dl:ying, solar still, windmills and photovoltaic cells is included in 
Annex B. 'Ihese analyses show that there are ecananic applications for 
renewable solar and wind tecimologies in Dj ibouti. 'Ihese analyses 
justify proceeding with this institution building/pilot derralstraticn 
project 

B. TEX:HNICAL ANALYSIS StJM.1ARY 

'Ihe project analysis team in its technical analysis has found 
the Energy Initiatives Project to be technically sound and appropriate 
to Djibouti I s objectives and oonstraints. 
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Discussion of the various tedmologies and oonservaticn nethc:ds 
to serve as project interventions is based on a five step process. 

'Ihe govenment has asked USAID to undertake a project to include 
renewable energy and energy oonservaticn. Of the cptions for renewable 
energy, geothe.nnal was discarded for the present. '!he ~ for 
a cx:nprehensi ve research and developrent program would exceed boogetaIy 
limitaticns for this project. In ac:1diticn, other dooors are quite 
active already in preparing resource inventories and drilling test
bores. 'Ihe bianass and hydro options were discarded because of lack of 
appropriate resources in the COlmtl:y. Solar and wind energy options 
were thus chosen for interventions. Similarly, in regard to energy 
oonservation, the priority is to find ways to lessen the anount of 
:i.rrported fossil fuels. 

'Ihe next step therefore was to look at socio-econanic needs 
in the oountl:y that could be addressed without the requirenent for 
an initial household survey. Since the oountl:y lacked sufficient surface 
water for irrigated agriculture this need was oonsidered but rejected 
because of the present high state of capital-intensivity and limited 
soil resources. en the sane hand, cooking was rejected as a solar 
energy option because of the poorly developed state-of-the-art at 
this tine, as well as cultural and social problerrs in oonsUl'ler 
acceptance. (eg. rrost of the population including refugees uses 
governm:nt subsidized .kerosene) 'IWo irrportant needs were then found 



appropriate for project intervention: drinking water (purtping and 
distillation) and presexving fish (freezing, dJ:ying and snoJdng) , 
along with energy cxmservatioo practices. 

'!he Rural Engineering Service of the Gc>verrlI!Ent is already 
involved in a well drilling program for provisioo of drinking water. 
However, they have beo:::ma overly dependent upon diesel for operation 
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of the water pumps. Due to the nature of their renote locaticns for 
well drilling it is not always possible to connect their water pumps 
with electricity. Similarly there are rerrote locaticns with available 
surface water that is saline, but where no water wells are cxmterrplated. 
A neans has to be found to prOvide potable surface water without 
the need for punping. 'lhis pr6vides one of the potential uses 
for solar stills. 

Food preservation was another easily-identified need par
ticularly in regard to preservation of fish. 'Ihe Fish Cooperative 
is severely. ha!l1?&ed in extensicn of its fish catdment areas without 
provision of chilling points to store the fish before pick up. Another 
farm to preserve fish without refrigeraticn is fish chying which will 
allow the Fish Cocperative to extend a great deal of its narketing 
thrusts. An adde::i feature would be fish snoking (alcng with dl:ying) 
"that could develop new ccnstmer preference narket. All these needs 
could be rret with renewable energy devices develq?ed and installed 
by ISERST. 

Nevertheless depe.11.dency upon fossil fuels will have to 
.continue in a large vein, at least for about 50% for uses for which 
renewable energy cannot substitute (fuel for transport, lubricants, 
etc.). In this sector it is inportant to consider heM existing 
processes using fossil fuels can be nade Irore efficient, hence, 
energy conservaticn. Similarly for those worktasks for which one 
can develop entirely new processes even substituting for fossil 
fuels, another fonn of energy conservation can be practiced. ISERST 
could take the lead in rreeting this need. 

For renewable en~ in wirrl and solar, six specific energy 
prodtx:ing technologies were chosen for prototype asserrbly /fabrication, 
testing and installation. 

'Ihe solar still can convert hot saline water into steam 
through evaporation arrl then into drinking water through condensation 
with direct solar radiation. It will cost between $400 to $600 
per installaticn to preXiuce up to nine liters per seven to eight 
hour day with an estimate::i life of 20 years. 'Ihe windmill water 
pt..IIlp can direct nechanical shaft power for purrpin9" and will cost 
about $60,000 and will yield up to 80 cubic neters of sub-surface 



water per day. 'lbe photovoltaic water purtp can provide direct current 
electricity with rrotor for mechanical shaft power for pcrr;>ing up 
to tl-}e sane anomt of water per day, and costing about $80,000 to 
install. wind energy can be used to provide an electrical wind 
generator and refrigeratien unit with centrols and standby system. 
'Ibis electricity pGler will energize ccr.pressor and fans for freezing. 
It will cost $85,000 to install and will yield 2,500 watts 
of cooled air Pf"X hour. Solar panels with controls can be installed 
for fish <:hying through provisien of hot air. 'Ihis device will 
cost $600 and will yield up to 0.8m3/sec of hot air per hour. Finally, 
the fish srroking device as a wocd burning fireplace carbines SItDke 
with the solar-heated hot air to prOvide a new taste for fish. '!his 
device will cost $150 to produce high intensity and volurce of SItDke 
using a maximum of enly a few kilograms of wood oer day. 

'Ihere are four specific strategies that will be tmc1ertaken 
in naxllnizing fossil fuel saving energy conservation practices: 

FiIst, improving ccnservatian planning by instituting 
energy audits with collectien of base-line data 
in buildings and industrial processes. Second, 
is the reductien of solar radiation inside buildings 
by studies en mproverrent of building design, less 
heat-absorbing materials and improved ventilation. 
'Ihird, stu:lies will be made on irmrovina control and 
usage nethods in industrial proceSses. -last is the 
long term en-going program of ISERST in research and 
developrent of fuel altemati ves for new energy. 

C. SOCIAL ANlilllSIS 

1. Social-cul tural Context 

OJ ibouti 's derography is characterized by three predaninant 
elanents: (1) population distribution which is up to 75% urban, 
rraking Djibouti a virtual "city-state", (2) presence of 30,000 
displaced persons, either drought victims or political refugees 
living in centers outside the capital city and whose future 
!;X)litical and econanic status is highly tmcertain: and (3) 
a smaller rural population which is prim3rily subsistance nanadic. 

'Ihe Republic of Dj ibouti is three years old. All areas of 
political, econanic and social life reflect this fact. Even basic 
statistics on dE!lIDgI'aphy such as population size, distributien both 
across age groups, regions and inCClle groups are collection and 
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analysis of such data currently non-existant: is subject to poli
tical sensi ti vi ty • Further, f€!il statistics en the natural or 
econanic resource base exist. '!he COtmtry currently has no social 
ecooanic developnent plan. '!hese features nake identificatien of 
target groups and analysis of the social .inpact of any project or 
program difficult. 

'!he Djibouti Energy Initiatives project has been designed 
keeping in mind both the currently scarce social, econanic and 
technical data base and the fragile socio-econanic and enviI'Ol'lI!El1tal 
ccntext of Djibouti. '!he project thrust includes the collection of 
socio-econanic and technical data basic to prc:rrotion of energy 
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research and develcptEnt in OJ ibouti, while reinforcing an insti tutiooal 
capacity within GRCD to ccntinue to collect such infonnation. 'Ibis 
will be ac:x::atplished by ~cution of socio-ecC11anic and t.echnical 
stu:lies on energy needs and wind and solar potential; use of 
prototypes and pilot interventioos developed fran the studies which 
will be mcni tared for tedmical perfomance and socio-ecooanic 
and inpact and replicabili ty; and then, assessrrent of wide-spread 
adaption of successful energy substituting and ccnserving techniques. 

2. Beneficiaries 

AI though secondary or indirect beneficiaries are the rrore 
important indicator of success of a research and development project, 
the proposed project does have a nunber of primary beneficiaries 
resulting fran the pilot interventions. '!hey are: 

-- approximately 11,000 people who will for the first 
tine have access to drinking water provided by 
the wind-generated water pumps. 

-- approximately 20 persons livinq or working in rerrot.e 
areas who will have on-site drinking water by means 
of the project's water distillation devices: 

-- approxirrately 11 fishenren and 40 sellers who wilt 
directly benefit f:rc:m installation of fish .dJ:ying 
and fish-srroking facilities as well as an tmidentified 
but significant nurcber of the consuming public i 

- approxinately 100 fishenren, who will for the first 
tine have access to the excellent fishing waters of 
the Red Sea coast north of Djibouti City. 

'!he indirect beneficiaries will be detennined by the outc:x:.rre 
of the socio-econanic and technical studies and the perforrrance 
m::nitoring of the prototypes. '!hey will be: 1) rerrote rural p0pu
lations who ,,;ill have close perrranent access to [X>table water for 
human cons1..lTption and personal hygiene; 2) those enterpreneurs 
who exploit newly accessible energy sources for local prcductive 



interventions such as fish preparatioo and preservaticn; 3) the 
cxmsum:i.ng public who benefit both by inprovenent in quality provided 
and by l:eduction in costs and energy; and 4) all electricity coo
suners who benefit fran a natienal effort to reduCE energy wastage. 

'!he project analysis team has identified no groups likely to 
be adversely affected by this project. Waren will benefit as 
providers and CCI1SUItErS of water, as pr:iJTe users of energy for hare 
consurrption, and as persQ'lS gaining anployrrent created by inproved 
availability of energy. 

3. Participation and Socio-Cultural Feasibility. 
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Although the need for substitution of fossil fuels is pressing, 
little is known about the social and technical context in which this 
goal is to be ac:hleved. '!he project thus addresses this lack of 
infonnatioo through the use of prototypes and pilot interventicns. 
'!he purpose of this approach is to identify, prior to widespread 
intro1uction of equiprent in Dj ibouti, the sui tabili ty of the 
devices given the administrati \Ie, organizational, technical and 
ecooanic and cultural context of the beneficiaxy population. '!hus , 
the project has proposed that onC"~ the photot¥Pes have been in 
place for a year, a fonnal assessrrent will be tmdertaken to ascer-
tain likelihocx::l of success in widespread use. 'lhis assessrrent, like 
the initial energy needs assessrrent, will be carried out. in can
jtmction with ISERST's Social Sciences Division. Indeed, one of 
the project's spin-offs is expected to be the gradual integration 
of the social sciences mit into technical feasability studies in 
preparation for invest:rrent decisicns. 'lhis approach is currently 
neither used in Djibouti nor tmderstood, which explains both the 
limited resources and absorptive capacity of the Social Sciences 
Division and the need to proceed with a m:::x3est sociological input 
at t.his t.i.m=. 

4. Irrpact 

As a research and develor;rrent project, inpact, particularly 
en indirect beneficiaries, depe."lds on the results of the project and 
cannot be detenni.ned a priori. By inoorporating the assessrrent 
carpcnent, the project has been designed to optimize the possibility 
of spread effects and replicability. 



5. Issues 

Djibouti's officials are tx'ignantly aware of many of their 
current and potential social problems, particularly those related 
to widespread unenployment, rural-urban migraticn and ethnic 
differences. '!he decisicn-making process, hatJever, has little 
experience in fonnally incol:pOrating ITOst of these concems into 
decisions concerning project and program investIrents. 

'!hus, the issue remains whether the GRCD will incol:pOrate 
the findings of the socio-econanic studies into decisions cooceming 
investrrent in the energy sector. 

D. ArMrNISTRATIVE FEASIBILITY ANALYSIS 

1. GovenurP..nt of Djibouti 

'!he GOOD i.nplerrenting agency for this project will be the 
National Higher Institute of Scientific and Technological Research 
(ISEPST) • 

lSERST, established in 1978, has been mandated by the 
goverrurent to direct and coordinate all scientific and technical . 
research in Djibouti. Although its original thrust was "pure 
research," the inportance of Dj ibouti 's geotheImal energy potential 
.and the corresp:mding need for geothennal related research and 
developrent activities, have had considerable inpact on steering 
the institute towards an applied research orientaticn. 'rhus, 
perhaps ITOre than sare other similar organizaticns, ISERST' s research 
and studies are oriented toward practical application in suptx'rt of 
the social and econanic goals of the country. 

Furthermore, ISERST's position within the President's 
Office, alongside the National Directorate of Planning, assures 
an irtportant role for the Institute in influencing and rationalizing 
national social and econanic planning. '!his relationship between 
a well-developed research and studies entity and national econanic 
planning is critical to Djibouti in light of its marginal resource 
base and fragile ecology. Historically, ISERST has also had a close 
relationship with the Ministry of National Education and thus 
influences scientific and technical training in the country. 

'!he Institute is divided into four divisions (services), 
each under the direction of a di visicn chief: Earth Sciences and 
Energy; Humanities and Social Sciences; Life Sciences; and 
Technology • 
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'!he Earth Sciences Di visicn overseas exploration, cataloging 
and research of the oountryls natural resources. '!he divisioo IS 

current activities include exploratioo and research of national 
minerals, hydrology, soils, geothennal and under this project wind 
and solar resources. Geothennal research currently constitutes by 
far the division I s and ISERST I S largest activity. '!he di visioo has 
also envisaged conducting research on develq:m:mt of local building 
materials. '!here are currently ten professionals assigned to the 
Earth Sciences Di visicn, of which two are expatriate. 

'!he smaller Life Sciences Division aims at understanding 
and exploiting no:1em technology in the prarotion of health, 
housing and general enviraurent. '!his division has currently three 
professionals of which the fish expert is expatriate. 

'!he Humanities and Social Sciences Division is cx::mprised 
of five professionals. '!he division is mandated tCMard research 
ained at assisting natiooal integration and preservation of the 
various cultural heritages within Djibouti. Its current thrust: is 
primarily archaeology and linguistics. HCMever, it will be 
responsible for car1:Ying out, with AID assistance, the energy 
assessrrent. 

'!he institute is administered by two a:mnittees. Scientific 
and technical programs and policies are to be detennined and 
reviewed by a Scientific Council. '!hough this council has not 
yet been established, it is anticipated that its rrernbership will 
include scientists of intemational repute fran within and 
outside Djibouti. All administrative questions and policies 
including budget, are directed by an Adrninistrati ve Council. '!he 
Administrative Council is carposed of nine OJ iboutian rrerrl.Jers of 
various ministries of the govememnt. 

ISERST' s scope of operation is limited, both in tenns of 
budget and in tenns of personnel. t-1anPJWer is already i.!1adequ..1.te 
to carry out the array of assignrrents GIm envisages for ISERST. 
Further, ISERST has had little experience in iIrplerrenting projects 
of any size. '!he one possible exception is the geothennal research 
activities. However, there is little evidence that assistance in 
this area has allred at strengthening ISERST ' s ability to carry out 
similar projects in the future. And finally, financial and logistic 
support for the ICMer level workship personnel required for projects 
such as this one poses a problem for ISERST, not ooly fran a booget~ 
point of view, but frc.m. a hiring "ceiling" perspective. 

ISERST ' s limitations reflect the realities of the Djiboutian 
Republic rather than the goveD1IlEl1t IS cc:mnitIYent to research and 
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developtent or to the energy project. More indicative of GOOD's 
carmit:rrent to ISERST is the high percentage of qualified, though 
sacewhat inexperienced, natiooal staff. GROD has proposed to 
breach the !;lrofessional man~ gap by seClmding to ISERST a 
qualified Djiboutian OOtmterpart fran another agency. '!he aad
itional two to three permanent oounte:rparts will have to be 
recruited once the project is tmdernay. 

'!he project proposes by means of technical assistance to 
assigned oounterparts and the testing, project inplerrentation, 
nonitoring and evaluation elerrents, to reduce the in~ience of 
ISERST persormel in further tmdertaking projects sudl as these. 

'!he limitation inposed C!'l workshcp manpcMer still pose a 
};Otential problem. '!he project proposes to fund these perscnnel 
during life-of-project with the rationale that they are specifically 
project-related and not part of the ongoing ISERST operation. 
'!here is no doubt that, in light of the skills these trainees will 
have developed and the ecx:mcxcw' s needs-both already existing and 
those created by the project--these trainees will be absorbed by 
the private and public sector. It is envisaged that ISERST will 
maintain those needed to support further renewable energy research 
after project termination, with the remainder being absorbed by those 
public and private enterprises adopting the renewable energy tedl
nologies. 

Since GOOD has limited contracting experience and capability, 
the F:uject is proposing a direct AID contract. 

Similarly, GROO has virtually no capability in US procurertent 
procedures. 'rhus, project oonm:xlity procurercent will be inoor
porated into the project's CC!'ltract. 

Ministry of Agriculttlr': 

'!he MinistJ:y is a:mp:>sed of three departIrents (services) -
'!hese are the Rural Fngineering SeJ:vice (Genie7 RUrill);- Agi:ioi1ture 
and Forest Service, and the Fish and Livestock Service. '!he Oem
cnstration intc.rventicns planned tmder the project will be carried 
out in collaboration with the Rural Engineering Office and the Fish 
and Li vestcx::k Service. 

Rural Engineering Office (Genie Rural) 

Genie Rural is responsible for drilling wells and establishing 
water points; it will be the ooordinating agency with ISERST for the 
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windmill PUITping intervention. Since its creation, after independence 
in 1977, it has established 17 such water pOints each of which serves 
1000 to 1500 people. '!he water points are equipped with diesel 
powered purrps, reservoirs for holding water, taps for users and 
watering troughs for an:i.rrals. A OJ iboutian rredlanic is 00 pezmanent 
duty at each of them to operate and maintain the equiptEnt. '!he 
~lls vary in depth fran 40 to about 150 rreters. Finances for the 
program have been provided, up to nCM, by the GROD blrlget and donor 
assistance fran Saudi Arabia. 

Genie Rural has two French and cne Gennan dr~.lling rig - two 
are capable of drilling to 500 rreters; these were. gift-..s fran FAC 
and Salrli Arabia. A fourth rig is capable of drilling to 1000 rreters 
and was recently given by Libya. '!he drilling program has recently 
been placed in the hands of aU. S. expat±iate funded by UNICEF. 

Genie Rural is headed by a OJ iboutian geologist who is vel.Y 
enthusiastic about collaborating with this project. He is assisted 
by 3 French, 3 Gennan and 2 Alrerican advisors and technicians. 
'!here are 200 Ojiboutians erployed by this service. 

'lWo major stlrlies are being carried out for the service. One 
of these is AnErican AID financed and constitutes a C01.mtl:y-wide 
Soils sw:vey. '!he other is West Gennan f1.mded and is a co1.mtl:y-wide 
survey of water resources including both surface and groond water. 
Findings fran these survexy/studies will provide the basis (if any) 
for GIm, other donor investrrEnt in pursuit of agricultural di ver
sification schemes. 

Regarding wind and photovoltaic water purrping derronstratioos 
planned for this project, Genie Rural would be tasked to drill the 
wells and put in place the associated infrastructure at its expense 
for the purrps and other camodities supplied 1.mder the project. 

Fish and Livestock Service 

'!he fish drying, srroking and refrigeraticn c1em:nstrations 
planned would be carried out in collaboration with the Marine 
Fisheries Cooperative Associatiun. '!he coope rat i ve is 1.mder the 
aegis of the Fish Service whose director is also the director of 
the cooperative. It was officially organized in J1.me 1980. It has 
200 IOC,.mbers, all rren, of which 115 are private fishenren and the 
others are fish sellers. 

'!he cooperative is the main beneficiary of a USAID project 
with the Fish Service, which started early in 1980. 'nlis project 



provides the ServiCES of a full tine fisheries advisor, the part
tirre ServiCES of a naster fishennan. and a nurrber of CXlluLXlities 
incllXling a 30 ft. fishing boat, 16 outboard notors, nets, hooks and 
other fishing gear. 

SinCE the beginning of March the oooperative entered into the 
business of retail and wholesale trading of fish and appears to be 
doing qui te ~ll. Its Iterrbers bring in fresh fish daily. 'nlese 
are sold an a cash basis to retail custarers and there are sub
oontracts with the Anny to supply large a:IT01.ID.ts 00 a wholesale 
basis. '!he present turnover rate is about 700 kilograms a day and 
this figure is increasing rapidly. 

'!he catholic Pelief Services he?";; a program in Djibouti for 
feeding sate of the many refugees4.n the COLmtry. '!hey recently 
approached the oooperative with a:l offer to help them try drying 
sardines/sharks as a part of the program for feeding refugees. 
'lllis experinent, based al dIying in arrbient air, has proceeded 
rather ~ll. Under the present project solar dIyers will be added 
to the installation to inp:rove and speed up the precess, as well as 
to enlarge it to incltXle fish snoking. 

Administrative Issue: '!he Energy Initiatives project requires 
an irrportant art'OlIDt of coordination am::ng the various GroD ministries 
charged \.n.th supplying the services indicated as objectives for energy 
substitution and ISERST. For exanple, the Rural Engineering OffiCE 
will be drilling the water points for two of the pilot interventions 
.and Fisheries ServiCE will be setting up the fish dr:ying and snoking 
rrechanisms • 
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During project design discussions anong the various GRCD ministrie~ 
involved in the project, the problem of inte.Iministerial coordination 
was brought up on several occasions. It presents a risk to success-
ful project implerrentation. During these meetings a de facto inter
ministerial a::mnittee has been fomed for pUI'pJses of arriving at 
final COIYpCrlents of the project. At the request of ISERST and lIDder 
the Directorate of Planning, this sane forum can be a::mvened when 
irrportant coordination questions occur. '!he project has also stressed 
that the ancillary GROD agencies involved in this project are to 
incur minimal responsibilities tCMard the altemative energy projects 
lIDtil that tine when they becone proven practical. 

'!he projec.t also stresses that the selection of sites and pro
totoype sizes nrust be made in strict collaboration with the agencies 
involved. In practiCE this will rrean that the choice of sites and 
prototypes will be made within the contest of the work plans already 
decided on by those agencies involved and by the Directorate of 
Planning. 



2. u.s. Govenurent/AID 

We propose that CUlp:::titive procurenent be used to select 
a CXJ1PE!tent private u.s. engineering finn with roth architectural 
and engineering experience in designing energy conserving buildings 
and energy devel~t and research. '1l1e RF'lT will stress that a 
major basis for awarding the cx:mtract will be the w~ the offeror 
proposes to make optimal. use of limited Dj ibouti persormel and 
resources in achieving the project outputs and purposes. 

'1l1e USAID/Djibouti Missicn, which will consist of two llSD 
and two FNDH, also has limitations in exercising its nonitorinc;r and 
managerrent role in project inplerrentation. '1l1e project sy;ecifies 
that REDSO/EA will provide technical backstopping particularly the 
architectural and engineering and legal affairs. '1l1e project also 
places oonsiderable inportance in the administrative and managerial 
skills of the contract chief-of-party. In reCX'9l1ition of this 
additional managerial requirerrent to an individual with already 
strong technical skills and experience, the project is proposing 
that the salaJ:y scale be based at an FSR-3 level. 

Finally, requireItEl'lts for issuance of the PIO/'I' and subsequent 
RFrP surpass the limitations of persarmel and ti.rce available to 
USAID/Djibouti and REDSO/EA. '!hus, respcnsibility fot" final PIO/'I' 
and RFI'P issuance will be with an already burdened AID/W. To help 
alleviate that burden, the draft PIO/T and RFTP will be drawn up 
by the project team and USAID with assistance fran REDSO/EA. 
~e Draft docurcents will then be fOlWclrded to AID/N for finalization. 

'1l1e project analysis team has examined the availability of 
all catm:Xtities to be supplied under the project, incltXling 
windmills. '!he windmills envisaged by the project have cnly been 
supplied by u.s. fiIms to other oountries in Africa. 

'llle OJ ibouti Energy Ini tiati ves Project will have a min.imal 
inpact en the envirC!'llreI'lt. '!he proj ect endeavors to identify ways 
to substitute rrore econanical and practical energy sources for 
other developrent activities already in existence. An Initial 
Envi.rc:n1zrental Examination is included as Annex C. 
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rv. FINANCIAL PLt\N 

A. Project COst SUn!naJ:y 

'!he total cost of this project to AID is $5,350,000 of which 
'.:S3l00 ,000 in foreign or local currencies will be financed by 
USAID and the GIm. 

TABLE I 

Project COst Sumr.a;y (000) 

Descripticn 

Calstructian 

!and prCCUI'e!tent/ 
preparaticn 

Ccmrodities 

Technical Assistance/ 
Persame1 

other COsts 

Training 

Evaluation 

Contingency and Inflaticn 

'!OrAL 

B. AID 

USAID 

900 

862 

780 

409 

35 

35 

979 

4,000 

GRJD 

425 

400 

50 

160 

75 

5 

235 

1,350 

1,325 

400 

912 

940 

484 

35 

40 

1,214 

5,350 

1. Architectural and Engineerin'1 ~ ($80,000~: AID will 
contract for ard'iitecturaI ana: engineerll1g serv:Lces, to prepare 
necessary drawings and doc::unents emphasizing energy for oonservation in 
construction. 



2. Building Ca'lstructicn ~820 ,000 ) 

a. 'nle building will ccnsist of offices, laboratories, 
storage. toilets and workshop for Earth Sciences Division of lSER5T. 

b. Directorate and CXllilUl areas, consisting of offices, 
cxmference rcx::rn, library, garage/shops, toilets and storage roc:m. 
'nle building will be designed and built to optimize energy eff
iciency and serve as a de.1'011Straticn for such. In general the 
buildings will have a steel or reinforced concrete frarte with 
concrete block walls, offices and laboratories. In additim to 
concrete blocks, walls will have face bricks for optimal insul
atim. 'nle cffices and roans with sensi.tive equiprent will be 
air conditimed. 

3. Technical Assistance ($780,000) 

USAID will provide tedmical assistance: 45 person 
llDlths for an engineer and 7.5 person nonths for the energy assess
rrent specialist, 2 person l1D1ths for a oonservaticn specialist; 
and I person l1D1th miscellaneow:. Cost estimates for technical 
assistance incl1.rle intemational and in-oountIy travel, benefits, 
allowances, salaries and lcgistical support and per diem for 
short tel:m specialist. All sudl services will be procured by 
a:npet.i. ti ve bidding fran u. S • cx:npanies. 

a. A Meclmanical/Electrical Fngineer ($630,000): 

See Armex E for job description and technical quali
fications. Experience is required in fabrication of solar devices 
and asserrbling windmills, estimating, managing, oollecting and 
processing solar and wind data, energy conservaticn and install
ation of prototypes. 'Ihis person ImlSt have extensive experience 
in building oonstructicn in order to assurre supervisory respan
sibill ties. 

b. 'nle Energy Assessment Specialist ($90,000): 

(For Tedlnical qualificaticn reference see Annex E) 
'!his specialist shall have field experience in developing countries 
in micro and macro eccnanic analysis and in social science research 
rrethoo.olcgies. He will be expected to design and supervise socio.. 
econanic energy needs survey. '!he social science aspects of the 
particular prototype assessments and render micro energy planning 
and pollcy foIImllation. . 
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c. Additional Short '!'em Consultant Services ($60,000): 

Funding is provided for 6 perscn rn:::nths of short teIl!\ 
cxmsultants in the follCMing areas: architectural and engineering 
backstcpping for building construction; initial inplerrentation 
planning for windmill water pumping, windmill electric generator 
to provide power for refrigeraticn equiprent for rold fish storage, 
photovoltaic water pumping, distillation still system, flat solar 
air heaters for fish drying and SITOking; wind and solar rreasuring 
equiprent site selection and installation; and ronservation· 
consultant (2 pn of an architect) for energy audit. 

4. COmmodities and Supplies ($862,000) 

a. General ($272,000) 

USAID will provide the following to support its technical 
assistance services: books, pericrlicals ,curricular materials on 
renewable energy especially regarding windmill, solar panels and 
photovoltaic systems. Purchase of five vehicles. Materials for 
construction of prototypes. Miscellaneous m::mitoring and testing 

"equiprent for the laboratory. 

Equiprent for rreasuring and processing data on wind 
and solar energy. Five vehicles: three four-wheel drive pickup 
tnlCks, and two ten passenger four-wheel dri \Ie carry-all vehicle. 

Office and laboratory equiprent and stationary, workshop 
equiprent and tools., and training rraterials for the on-the-job 
training culp::m.ent. 

b. P~ototype Oammodities ($590,000) 

USAID will provide ftmding for six prototypes installation. 
USAID will provide equiprent, rraterials and man~ to make oom
plete installation of solar air heatE'.rs for fish d:tying and srroking, 
water-still system, windmill generator, and electric generator 
with internal c"Jni::ustion engine for back-up windmill generator, 
'trindmill purtp as ~ll as photovoltaic arrCJ:j and pump, all those 
systems will be supplied fran u.s. suppliers. The windmill gener
ator with refrigeration unit and back-up systems, will be installed 
for fish cold storage for the fish rooperati ve, as ~ll as solar 
air heaters for drying and smoting fish. The fish cooperative will 
build the cold storage, drying and srroking tCMerS. 
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5. ClJsenration '!bur Training and Participant Training ($35, 000) 

'nle project provides for financial support for two perscn 
rronths of -'1servaticn tour training in third countries, primarily 
to c:bserve research in renewable energy and current work in 
oonstructicn and applicaticn of solar and wind-pcMered devices. 
Also provided is cne pP-Iscn rronth seminar of techIti.cal training 
in a country for the Djiboutian countel:part. 

6. other Support ($409, 000) 

'nle AID financed contracts will provide tatp:)ra.ty office 
with all necessaIy fumishings, a:mmmicatioos system and secre
tarial services, for the engjneer supervisor during the building 
construction, and other tedmical assistance. AID ~ .. ·ill also 
provide financial support for operating expenses for testing, 
inst..ruIrentaticn and fabricaticn of prototypes for project pro
rcoticn and insurance, and extra expenses for the apprentice 
training program including stipends during their apprenticeship. 

7. l-bnitoring and Evaluaticn ($35,000) 

AID will provide total three persoo rronths for an econanist, 
an engineer for an end-of-project evaluaticn. 'nle team will 
rep::>rt on the i.npact of the project in achieving project pw:pose, 
-and recx:mrendation to the ISERST as to the p::>licies on renewable 
energy usage and coose:rvation of energy. 

8. Contingency and Inflaticn ($979, 000) 

Contingency is calculated at ten percent sub-totaled 
Pl'Oject costs. Inflaticn is calculated against that sane sub-total 
at 15 percent per annum CCIl'pJunded annually. 

1. Perscnnel ($160, 000) • In addi tim to the services of the 
director who will spend up to 20% of his work t.i.ne nonitoring this 
project and parallel energy projects, and the Farth Sciences Division 
chief, who will spend up to 50% of his t.i.ne, the GOOD will provide 
the services of a full-tirre professional project counterpart, two 
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technicians and aCkli. tional persarmel such as drivers, guardians, 
etc. '!he coo~rating GRCD agencies will also provide snall artDl.mt 
of support and cmmsel .in order to maximize CXlOrdination of their 
agencies with lSERST and the GRCD's national socio-eoonamic object
ti \leS. GroD public works will also provide occassianal advice on 
building regulations, ccxleS, etc. 

2. Land/Iand Preparation ($400,000). GIDD will provide 
an appropriate site located within or near the city of Djibouti 
'Ihe site prop::>sed will have appraxi.nately 7,500 m2 of enclosed 
space. GOOD will clear and prepare land for construction, and 
provide .infrastructural linkages stx::h as stom water drainage, 
sanita.l:y sc-Nerage, potable water and electricity hook-up. 

3. Construction ($425,000). GROD will provide construction 
of the main building, currently estimated at approximately 1000 
m2, at a total cost including architectural and engineer.ing designs 
of $880,000. ScrIEwhat less than half of the proposed building 
will support either directly or indirectly the Earth Sciences and 
Energy Division. 

4. CcmtDcli ties ($50,000). GOOD will provide romnli ty support 
to the Earth Sciences Energy Division .in the foon of office 
supplies and equiprent, laboratOl:Y equiprent and vehicles. 

5. Other Costs ($75,000). GOOD will provide through 
ISERST and cooperating agencies assistance in additional maint
enance and repair of the prot~ equiprent, vehicles, etc. 

6. Inflation/Contingency. Contingency for project oosts 
was calculated at ten ~cent of sub-total project oosts. 
Inflation was calculated at 15 ~ent ~ annum callfOt.n1ded annually. 
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TABLE II 

PRlJECl'ICN CF AID EXPENDITlJRES BY FISCAL YEAR 

FY 82 83 84 85 86 '!UrAL 

T.EI:HNICAL ASSIS'lruCE 

IJ;J. TeIm: Mach/El Engr (4.5 py) 70 140 140 140 140 630 
She '!'em: Conserv (2pn) 24 24 
She Te:an: AssesSltEl'lt Spec. (7. 5pn) 42 24 24 90 
Sh. Te:an: Misc. Baskst. (3pn) 12 12 12 36 

'1U1'AL TEOlNICAL ASSIS~ 124 152 164 164 176 780 
(58.5pn) 

roMDITIES 

Project Vehicles 40 20 20 80 
Lab Equiprent 35 35 
Workshcp fl1uiprent 45 45 
Office Equipment 35 35 
Wind/Solar Maasuring Equipment liS 115 
Prototype Equiprent 

Windmill Punp .'0 300 
Wind Generator & Arlcil 80 80 
Photovo1 taic 85 85 
Distillatian/Fishdrying 5 5 
Unidentified Prototypes 20 20 

CFFICE SUPPLIES 14 6 16 8 8 52 
PUBLICATI<NJ 3 3 2 1 1 10 

'rorAL CClvMDITIES 292 29 523 9 9 862 

CCNSTRUCI'ICN 
Drawings/Designs 80 80 
Canstructioo 820 820 

'!UrAL CCNSTRUCTICN 900 900 

TPAlNING 
Short TeJ::m Training 10 10 
<bservaticnal. Tours 10 15 25 

'1U1'AL~ 10 10 15 35 

OIHER CC6TS 
o and M for Vehicles 5 5 5 5 5 25 
Tenp Perscnne1 (local} 30 30 30 90 
Project Diffusicn;'PrarotiO'l 1 3 3 3 3 13 
Ccmn.micaticnjExtensicn 

Research/Prototype O&M Research 3 16 29 29 29 106 
DBA 2 2 2 2 2 10 
Office Rental 20 20 40 
Contractor Housing (AID) 25 25 25 25 25 125 

'IUI'AL OIHER CC6TS 56 71 94 94 94 409 

EWillJATlm 15 20 35 

SUB'rorAL 1382 262 796 267 314 3021 

Contingency (10%) 138 26 80 27 32 303 

Inf1atioo (15% p.a. a:Itp01.IIlded) 0 39 257 139 241 676 

1520 327 1133 433 587 4000 
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TABLE III 

a:GT P~ICNS BY promer CD1J?CNENI' 

(SOOO) 

pROJECl' INPU'IS Pmm::'!' OOl'PUTS 

&II 
~ 

~I I d 
~ h ~g 

I~ ~~ 
~ U) ~~ 9 ~~ ~ p..p.. ~ 

AID 
Energy Assess:rrent Specialist 45 25 20 90 
Elect~ Engineer 55 485 20 70 630 
Conservation Specialist 20 4 24 
Short tel:m support 5 16 10 5 36 

'lUI'AL TEDiNICAL ASSIS'rAOCE 105 501 -55 95 24 780 

a::M>1<DITIFS 

Vehicles 30 50 80 
Lab equiprent 35 35 
WOrkshop equiprent 45 45 
Offia:! equiprent 10 10 5 5 5 35 
Offia:! supplies 12 10 10 10 10 52 
Publications 7 1 2 10 
Wind/SOlar Measuring ll5 115 
Prototype equiprent 490 490 

'!UrAL CClMDI'I'IES 174 641 15 17 15 862 

CXNSTRIJCl'ICN 

ME 10 10 30 20 10 80 
COnstructicn llO 330 180 120 80 820 

'!UrAL cc:tmRIJCl'ICN 120 340 210 140 90 900 

'l'RAININ3 
Short tel:m prof tmg 10 5 15 
Cbserv tour training 20 20 

'lUI'AL TRAIND(; 10 5 20 35 

0l'HER CCSTS 15 220 90 68 16 409 

Pmm::'!' EVAWATICN 20 15 35 

SUB 'IUI'AL AID 414 1712 395 320 180 3021 

INFIATICN & c::oNrIN:;ENC{ 134 555 128 104 58 979 
'!UrAL AID PARTICIPATICN m mt m~ ~ 40'00 

GRD 
Land procurarent/clearing 75 50 200 50 25 400 
COnstruction 85 60 205 50 25 425 
catm:x:li. ties 10 10 10 15 5 50 
Personnel 20 80 20 20 20 161 
Other COsts 20 30 10 10 10 75 
Inflation & contingency 31 134 31 23 16 239 

TOl'AL GroD PARTIcn'ATICN 241 364 476 168 101 1350 
----



TABLE IV 

PRlJEX:TICN OF GROO EXPEmI'IURES BY GR)[) FISCAL YFAR 
(SOOO) 

FY 82 83 84 

PERSONNEL 

Director (10%) 2 1 1 
Divisioo Olief (20%) 3 2 2 
Energy Counterpart 8 11 11 
Technician 7 
Support Personnel 14 14 14 

'!UrAL PERSONNEL 27 28 35 

CCMmITTIS 

Office Fumishings/Calf 20 
Office Spplies 2 2 2 
Ancillary E:}uiprent for neasurerrents/ 

Prototypes (other GRCD agencies) 2 2 2 
Energy lab E:}uiprent 2 2 
PublicatiCl'1S 1 1 2 

'!UrAL a::t-MDITIES 28 7 6 

CCNSTRUCI'ION 

ME 25 
Coostructioo (40%) entire 
GroD constr. effort 200 200 

!and prep/clearance 400 
'1UI'AL CXNSTRUCl'ICN 625 200 

OIHER cnsrs 
Vehicle O&M 2 2 2 
Maintenance for Prototypes 2 2 2 
~gMainamanoe~tilities 10 10 10 
Ccmmmications SUpport 1 1 1 

'IUl'AL OIHER COSTS 15 15 15 

SUB '!OrAL 695 250 56 

Ca'ltingency 70 26 6 
Inflr:tioo 38 16 

-----
'!OrAL GOOD CONl'RIBUl'ION 765 315 78 

85 86 'lUI'AL 

1 1 6 
2 3 12 

11 11 52 
7 7 21 

14 14 70 

35 36 161 

20 
2 2 10 

1 8 
4 

2 2 8 

5 4 50 

25 

400 
400 

825 

2 2 10 
2 2 10 

10 10 50 
1 1 5 

15 15 75 

55 55 1111 

6 6 114 
27 38 125 

88 99 1350 



TABLE V 

St.M-Wti <nST ESTIMATE lIND FINANCIAL PLAN 

($000) 

AID 

FX Ie FX 

Technical. Assistance 780 

Ccmrodi ties 685 177 

Constructicn 80 820 

Participant Training 35 

Other Costs 409 

Evaluaticn 35 

COntingency 159 144 

Inflation 353 323 

Ie 

161 

50 

825 

75 

114 

125 

2092 1908 1350 

( V/9 

941 

912 

1725 

35 

484. 

35 

417 

801 

5350 



TABLE VI 

~D m:::RFASE IN ANNtru. RECURRlNG cosr s 
(US. $) 

PER roNNEL ISERSI' 

Director's Ti.ne (1,222)1 
Chief of Earth 8:ience Division (2,3l9)i 
Rene\oable Energy Counterpart (10,370) 
lab Technician 6,822 
lab Technician 6,822 
WJrk.sh:lp Techs (5) 
Driver 7,000 

'lUmL FERSJNNEL 20,644 

BUIIDlNG MAlNl'ENAOCE 

Maintenance, Protection, utilities 8,000 

VEfJCLE MA.lNTEUANCE & R:EPIJI.CEMENl' 11,000 

Lab equiprent/other Costs 6,000 

Publications 3,000 

48,644 

Other ~ 

30, ;002 

30,700 

Annual recurring costs to HERsr will haw increased by $48,644 by 
end of project. This sum repregmts an increa~ of approximately 
8.5 percmt. Tre total recurring oosts to GlO) are estimated at 
$79,344, Wrlch represents 5.9 r:er cent of total (;roD project costs. 

1. (Non-additve) 

2. Tre:~rksrop labor will be dispersed throughout GOOD and private 
firms at end-of-project. 

[ VllO 

'lbtal 

6,822 
6,822 

30,700 
7,000 

51,344 

8,000 

11,000 

6,000 _.' 

3,000 

79,344' 

3. Includes depreciation which is rot a cash eJq:en9:!, but must be budgeted to 
pt'OITide for replac9llent of vehicles. 



v. IMPLEMENI'ATION PU\N 

A. Contractor: TAlA and E 

We are proposing that cx:I'Ip3titi ve procurerrent be used to select 
a ~tent private u.s. (COde' 000) engineering finn with stl:alg 
c:x:Jll?entencies in both energy :research and develcptent and in 
architectural and engineering design and planning of energy-a:m
serving buildings. 

Upon signature of the Project Agreerrent, AID/W will issue a 
PlaIT and RF!'P for both the tecimical assistance cx:rrpanent and the 
architecture and engineering services carp:ment. Fil:ms will be free 
to cx:nbine in joint ventures to sul:mi.t proposals. 

'Ibe RFTP will stress '.:hat evaluation and selection of 
proposals will place great importance in: (1) the contract-fim's 
qualifications for and past experience in inplerrenting similar 
energy and institutioo-building projects; (2) the contractor's past 
experience in providing A and E services for energy cx:mserving 
buildings; (3 ) innovative and insightful approaches by the proposal 
to accx:rrplishing the project outputs and purpose gi veIl the part
icular constraints and limitations found in Djibouti; and (4) the 
quality of the persarmel proposed, specifically, the long-tem 
chief-of-party. 

Selection of the TAlA and E contractor will be made in 
.~.ID/W. Q1e nerrber of GOOD will participate in Contral:~tor selection. 
Q1ce the contract h2S bef':. signed by SER/CM, we are proposing that 
the Contracting officer, SER/G1 delegate to the AAO/USAID/Djibouti 
authority to administer the contract fran OJ ibouti, with REDSO/FA 
assistance. 'Ibis redelegatim will include authority to arrend the 
cxmtract. 

'Ibe contractor (A and E segrrent) will be responsibl.e for es
tablishing a \\Urking relationship with a local (Code 941) A and E 
finn and in a coordinated fashion develop plans for construction 
of the ISERST building. 

In carrying out its A and E preparations for cx:mstructim of 
the ISERST building, the contractor will examine avenues open to AID 
on inplenentation of the construction ccmponent. '!he oontractor will 
then make recx:.mrendations on the optimal IlEthods of executing the 
projects construction phase. SFecifically, the contractor will advise 
CI'l whether a direct AID contract, a subcontract through a US A and 
E finn, or a Host Country oontract \\UUld be nost in the interest 
of good project managenent. 



B. Contractor: Construction 

For oonstructicn services, USAID and REDSO have detenn:i.ned that 
the value is too ICM to attract finns other than local fil:ms. Accord
ingly, GroD is requesting that pUblicaticn in the Ccrmerce Business 
Daily be waived. '!he principal construction finns active in Djibouti 
are AID Geographic Code 935 CMIlership, although there are a feN 
Djiboutian finns. In order to assure oorrpetition, the project is 
recx:mrending that a waiver be sought for Code 935 (Europe plus 
Dj ibouti) for oonstructian seroces. 

c. AID 

USAID/Dj ibouti 

USAID/Djibouti's role will be that of rronitor and evaluator. 
USAID will approve annual work plans. USAID will also have respons
ibility, with the help of REDSO/EA, for contract administration. 
'!his incltrles authority to amend the contract. USAID will isslE the 
camodi ty procursrent dOCU[tEIlts which will be prepared by the 
contract chief-of-party. 

REDSOjE.l\ 

REDSO/EA will have, in addition to their nOrmll backstopping 
for Djibouti, resp:msibility for oontracting the oonstruction 
seroces. REDSO/EA will also provide architectural and engin~ing 
backstopping during the cxmstruction phase. Specifically. this will 
require at least three visits to Djibouti. '!he first will be for 
approval of the final A&E drawings for the building; the second 
for approval of oonstructicn oontractor; and the third for final 
inspection of the canpleted building. 

Regional legal affairs backstopping will be provided for 
Project Agreerrent, approval of bid docuIrents and approval of the 
selected construction sub-ca1tractor. 

'!he REnSO/EA Social Analyst will provide support as needed 
to the needs assessrrent and other social aspects of the project. 

AID/W 

AID/W will issue the PIO/T and RFTP and be responsible for 
selection and negotiation of the direct AID contractor. 
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C. C~lENI' OF IlJIBOOTI 

'n1e Naticnal Institute of Sttrlies and Pesearm (ISERST) has 
been naned by GROO as its inplenenting agency. ISERST directs and 
coordinates all scientific and technical research in Djibouti. 
Within ISERST, the project will be situated within the Division of 
Farth Sciences and Energy, whose Division Chief will take direct 
:respcl'lSiliility for the project. 

GROD will, as a a::mdi tion precedent to disbursenent of ftmds, 
provide one qualified counterpart to the AID contractor electrical/ 
nechanica1 engineer. Both will report directly to the Earth Sciences 
Division Chief. 

GOOD will also provide, after project start-up, other agreed 
upon persormel in a tircely fashiC!'1. GroD will be responsilile for 
vehicle and building maintenano::, and participate in a::mtractor 
selection and carm:xii.ty procurenent. 

GRCD MinisUy of Foreign Affairs will assure appropriate 
duty-free clearance through custcns of all project CUllltxlities 
as \tAell as assure liaison between AID and ISERST. 

'!he Directorate of Planning, wi thin the Office of the Pre
sident, will assure all necesscn:y inter-ministerial coordination 
requ.ired by the project. 

D. PRX"UREMENT PLAN 

USAID and REDSO/FA have detenni.ned that GROO does not 
have sufficient capability to can:y out COlllo:llty procurem:nt fran 
US sources effectively. '!bus, the project is reccrcm:mding that a 
Prcx::urerrent Services Agent sum as Milford Intematicnal be 
o:mtracted with as Authorized Agent for GROD. 

With the excepticn of vehicles and office equiprent, whim 
need local maintenance, all project ocrmodities will be of u.s. 
source and origin (Code 000). Waivers to pennit local procurenent of 
office furniture ($20,000) and project vehicles ($80,000) fram 
Geographic Code 935 are ~lng submitted with this project. 

waivers are also being sul::mi tted to procure construction 
services and materials for a total value of awroximately $820,000 
fran Geographic Code 935. 

All PIO/C' swill enphasize the need for particular attenticn 
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to packing requirenents for rreasuring and laboratory equipnent for 
export in light of its vulnerability to danage. All electrical 
equiptent will specify 220 V an:l 50 cycles. 

catalogues have been checked to assure availability i..'1 the 
US of the CXlIUali ties. A highly detailed equiptent list containing 
specifications is included as Annex F. 
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Project Inplenentation 

(SUrrm3l:y Narrative for accc:npanying chart) 

1. Pro h;J Signed 

2. Contract Awarded 

3. L-T Contract Technician r-t:>bilized - lSERST Assigns Comltel:part 
Engineer to se:z:ve as alief of Falewable Energy Sectioo 

4. Prelim'" Designs a:nplete for Construction 

5. Final Bid n:x::uIrents a:nplete/IFB Published 

6. Energy Needs Assessnent Corplete (done by Contract S-T Fl:ooanist 
and:-IsrnsrSocial Science Section) 

7. SOlar Proto-type equiprent 

8. Cl::>servaticna1 training tour conpleted for CDmltel:part engineer 

9. Wind/SOlar measuring equip arrives (Wind Proto-types Iab, Office 
equip ordered) ISERST assigns data CDllection; Wind/SOlar 
rreasuring equiprent insta1led/neasuring begins 

io. Construction Sub-COntract awarded, construction begins 

11. Solar proto-types installed (testing begins) with assistance of 
Fisheries Service 

12. S-T specialized training carpleted in Rwanda 

13. Data Base Established: Technical wind/solar rreasuring stOOies 
cc:rcpleted 

14. Office, lab, workshop equip and wind proto-type arrive 

15. Conservation policies reccmtE!lded 

16. ISERST Earth Science Section finished (additional staff assigned) 

17. Proto-type sites selected, asserrbly, installation, testing begins 
(in CDOperation with Rural Eng. Service and Districts) 

18. Assembly, mrintenance QJT begins re proto-types 

19. All proto-types installed 



20. t\'brkshop has initiated analysis of various local materials for use 
in construction 

21. Protcrtype assessrrents CCJlilleted: Includes tech and econanic 
analysis of inpact. 

22. M::XIels for appropriate energy oonservi.ng oonstructiCl'l designs 
carpleted 

23. Additional protcrtypes fabricated 

24. IEnewable energy developrent plan finalized for sutanission to 
GroD for review: Includes accamodaticns concerning fossil 
fuel conservatioo, appropriate building designs, awmpriate 
local materials to be used in construction, econanic efficiency, 
of protcrtypes tested, new suggested technologies for roo, 
policy for into diffussian and CCI11lEricialization of proven 
technologies 

25. Familiarizatioo training program cx:rrpleted: Included 1.5 rrcnth 
program for public and private sector personnel who will 
receive training in asserrbly, maintenance, of solar/wind 
equipment and appreciation for benefits of these technologies. 

OOPS 

I. Ca'clrercialization of proven protcrtype technologies so as to 
efficiently exploit water and land for principally domestic 
uses, secondarily for potential food and small industri'es as 
evidenced by: 

a. IDeal Entrepreneurs inporting technologies 
b. Other Donor use 
c. GroD use: District, Genie~'~al 

II. Long-teDn Renewable Energy Econ I:evelopment Plan based upon 
a. data base 
b. tedmology assessrrents 
c. conservation procedures to include bldg designs, use of 

local materials 

III. Additirnal Proto-type technologies fabricated/installed, tested 
and results disseminated 

rv. Functiming Energy Section wi thin lSERST to achieve CCI11?lerrent 



above on continuing basis as evidenced by: 
- Persamel assigned (6 full tirre) 
- Lab to test tedmologies, materials 
- Workshop to fabricate and maintain new proto-types 

developed 
- Analysis/data collectiCl'l to continue, disseminate info, 

and provide planning guidance 
- Operating procedures for each section established, adequate 

bu::l.get provided, as well as tum-over policy wherein otl'ier 
GroD entities assune responsibility for assuming proto-type 
operations follCMing ISERST testing/assessrcent. 
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A. June 15 
B. Jul 1 
1. Jul 15 

2. _JUl 25 
3. Jul 25 

4. Aug 1 
5. Aug 15 

6. o::t 15 

7. Nov 15 
S. Nov 15 
9. ~c 15 

10. ~c 15 
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11. Feb 1 
12. Feb 1 
13. Feb 1 
14. Feb 1 
15. Feb 1 
16. Feb 10 

17. Feb 15 
IS. Feb 15 
19. Feb 15 

DETAILED Pro:rECr IMPLEMENTATION srnEDULE 

(see aCCC!'!paIlying chart) 

1CI'IOO 

PP Approved 
Al10tIrent Provided 
Grant Agreercent signed 

(Draft Attached Annex ) 
a. English draft into FrenCh 6/15 
b. GROD review 6/30 

CP: ~tennines site for ISERST 
CP: carmi ts itself to oounterpart 

identifies by nane and assures booget 
timeliness of assignment 

H.H. Furnishings ordered via P.O. 
RFl'P for TA 

(Based upon PIO/I'-attached Annex 
Testing equiptEnt and solar prototypes---: 

ordered (PSA Milford Int '1) see 
Annex F for equiprEIlt to be procured 
via PIO/c 

Contractor selected 
ArrendrtEnt to grant signed 
Contract signed 
Identify contractor's house, tenp. office 

vehicles (PIO/C prepared for two 
vehicles 

ISERST counterpart assigned 
Contractor's House rented 
H. H. Furnishings arri ve/instal1ed 
'I'eItp)rary office rented 
Contract begins - contractor rrd:>i1ized 
Contractor arrives 

Proj MJr (Mech/Elec Enginet.:r) 
Vehicles procured (2) 
Local secretary hired 
Furnishings for tenTfXJrary off ice procured! 
installed (typewriters, calculator, 
furniture locally via P.O.) 

AIDf\'7 (AFR/DR) 
AID/W (AFR/DP) 

GROO 

USAID-AID/W (SER/COM) 
AID/W (AFR/DR&SER/CM) 

USAID 

AID/W (AFR/D~,SER/CM) 
USAID -GOOD 
AID/W (SER/(l.1/FR/ROD) 

USAID 

GRCO 
USAID 
USAID 
USAID 
COntractor 

USAID 
COntractor 

USAID-Contractor 
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20. Mar 1 

21. Apr 20 

22. Apr 30 

23. May 15 

24. Jun 1 

25. Jun 1 

26. Jun 15 

27. Jun 15 

28. Jul 1 

29. Jul 15 
30. Jul 20 

31. Aug 1 
32. Aug 15 

33. Aug 30 

34 Sep 15 

35 Sep 15 

36 Sep 30 

37 Oct 1 

ACTIOO 

Assess ISERST Earth Sec. IEquirenents and 
enter into cx:mtract for local architect 
to do prelimi.naty designs (see recx:mrended 
layout Annex ) 

Preliminary designs CXIrq?leted REDSO/EA 
reviews, approved 

Preliminary designs fo:rwarded 
for GIDD review 

IDeal A&E selected/begins final ISERST 
bldg designs/preparation bid dOCLm"eI'lts 

ISERST recruits enunerators for 

AGENT 

Contractor, GRCD 

Contractor, GROD 
REnSO/EA 
Contractor, USAID, 

GOOD 

Contractor, GIDD 

energy needs baseline study GROO 
Econc:mist arrives for energy needs assessrrent 

(2.5 rcos); ISERST assigns (inclucles 
rontractor) 

Testing & solar prototype equiprent arrives 
(stored at Embassy warehouse) 

Cbservational (tour) training begins for 
roun.terpart 

Prepare drawings for solar prototype 
installation (coordinate with fishers 
service) 

ISERST counterpart engineer retums 
Begin installation solar equiprent proto

types (Fisheries service designates 
two of its people for QJT in maintenance) 
a. distillators 8/1 
b. solar driers 8/15 
c. solar smokers 8/30 

Prequalifying for bldg construction 
Socio-ecx:m data base canplete; analyst 

departs 
Final drawings & bid dOCLm"eI'lts cx:mpleted. 

Civil Engineer, REDSO/EA engineer and 
lawyer arrive to review docurcents, approve 
(1 wk) 

GRDD reviews, approves designs, bldg pennit 
obtained 

Identify wind/solar testing (neasuring) 
sites (procure addi tiooal all terrain 
\/-ehicle PIa/C) 

IFB for construction published (local only
period 60 days) 

ISERST assigns data collection technician 
plus driver . 

Contractor, GOOD 

P.S.C. Milford 
GOOD 
USAID, Contractor 

Contractor, GOOD 

Contractor, GROO 

Contractor 

Contractor, REDSO 

Contractor, GRCO 
USAID 

COntractor 

GRaD 
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38. Q::t 15 

39. Nov 1 

40. Nov 30 
41. ~ 1 
42. ~ 15 
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43. Jan 31 
44. Feb 

45. Jun 

46. Sep 

47. Q::t 

48. Q::t 

49. Nov 

50. Nov 

51. Nov 

52. Nov 
53. Nov 

54. r:ec 
55. r:ec 

56. r:ec 

AcrION 

Wind testing equi~t installation 
(CCt, Nov) testing begins (Nov-D:!c) 

Office, lab workshop equiprent ordered 
PIO/C) 

Prototype equitJYel'lt ordered (PIO/C) 
Bids opened/reviewed REDSO/engineer (1 wk.) 
Sub-oontract awarded for construction 

Construction begins 
Energy conservation rrethcx:1s assessed 

(continues for one year) 
Training - S-T third cx>untl:y (francophone) 

one rronth 
Office, labor, workshop equiprent arrives/ 

inventoried 
Supplerrental fumishings, office equiprent 

procured locally by contractor for 
lSERST I S energy section 

First in-hare PES perfoI"IIed (18 rro. fran 
contract rrobilization) 

lSERST Earth Sciences Section canpleted. 
Civil eng., REDSO/Eng arrive to review 
final construction 

ISERST assigns aCklitional staff: lab 
tecimician, (2) workshcp engineer 

et.m?TJ1' #1: T.EDi SWDIES: (solar-wind 
rreasuring cc:npleted) report containing 
results/rec:x:mrendations re prototype 
site selection 

Prototypes arrive/inventoried 
r-bve frc:an temporary office to lSERST 

(relinquish office rental) 
Office, lab, workshop equip installed 
Vehicles (replacerrents procured-2) 

by PIO/C 
OJT of lab tech and rrechanics in asserrbl y / 

maintenance (rrock trial erection/repair) 

Contractor, GROD 

Contractor, USAID 
USAID, COntractor 
COntractor, REDSO 
COntractor 

Cbntractor 

Contractor, GOOD 

COntractor, GOOD 

COntractor , USAIO 

COntractor, USAID 

USAID 

COntractor, REOSO, 
GRCD 

GROD, COntractor 

Contractor 

Contractor, GOOD 
Contractor , GOOD 

USAID, Contractor 

Contractor, GOOD 
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55. Dec 

56. Dec 

84 

57. Jan 

58. Jan 

59. Feb 

60. Feb 

61. Jun 

62. Jun 

63. Jul 
64. fep 
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65. Jan 

66. Jun 
67. Jul 
68. Jul 

PCTION 

Vehicles (replacements procured - 2) 
by pro/c 
QJT of lab tech and rrechanics in 
assanbly /maintenance (mock trial erection/ 
repair) 

Energy en;rineer consultant arrives (2 mes) 
to assist in final site selection, prototype 
testin:J procedures, installation of initial 

AGENT 

UEAID, Contractor 

Contractor, GOCD 

prototypes Contractor 
Prototype sites selected Contractor, GROD 

UStLID 
Assembly/installation (8) prototypes 
(average tvo/l1'O x 4) test.in:J begins 
imrediately follCMl..n:J installation Contractor, GROD 
OUT starts in workshop re assembly/fabrication/ 
mtce (5 technicians secunded for 4 mos) 

I fran each district = 4 
I fran Genie Rural 
I to be deteDllined Contractor, GOCD 

aJTPUT #2: ALL PROIOI'YFES installed 
testing, maintenance on-goiDj Contractor, GRaD 
Contract rep::>rt, to specifically include 
recammendations on info dissemination Contractor 
rane Leave Contractor 
Eegin lab analysis of conservation through 
local materials utilization in construction 
and improved bldg designs Contractor 

Technological assessrrent of prototypes begin. 
Infonnation dissemination concurrent with 
results forth-cx:ming fran each prototype III 

assessment Contractor, GROD 
R & R 
Additional Prototypes cc:mpleted GOOD, Contractor 
.Ergineer arrives to assist in glcbal 
assessment all prototypes, develcp re-:onnend-
ations for subFeqUent coI11lercial end-use 
evaluate p::>tential for additional prototypes, 
lSERsr capability to locally fabricate/ 
maintain Contractor 
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70. Jul Assessrcent of potential for utilization of 
local materials in CQ'lstruction as well 
as iIrproved energy conserving designs COntractor 

71. Aug Synthesis of above into rec:.x:mrendatialS 
for future renewable energy, policy 
in third plan including fossil fuel 
oonservation, renewable energy technology 
substitution Contractor 

72. Aug OOTPtn'S # 3 & 4: PROIUrYPE ASSESSMENTS 
carpletes; appropriate building design 
materials iden:ified 

73. Sep Project r.Enager develops tm:nover procedures COntractor, GR<D 
74. Oct All lab, workshop operations continue with 

minimal overview of project manager 
75. Oct Final training workshop held (2 lIDS) in 

renewable energy technology: fabrication, 
asserrbly, etc. (private & public sector) COntractor, GRCD 

76. Nov Additional prototypes installed tested GOOD 
77. Nov Transfer of prototype maintenance to 

appropriate private, public sector entity Contractor, GROD 
78. Dec CXJTPUT #5: FINALIZATICN OF renewable energy 

plan 
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79. Jan Project r.Enager provides advisol:Y, noni-
toring support Contractor 

80. Mar GRCD reviews renewable energy plan GRCD 
8l. May Evaluaticn: Final special end-of-project USAID 
82. Jun Project Manager departs USAID, COntractor 



t--~------~--__ --________ -+ ____ __ 
"-...._-- --_. - .. -.- . -

/ 
/ 



I 
- "'av- -t- ~~C. __ .:r4'" 

i 
I 

i 
! 
i 

1='j ~LI 

:r'!~~~'}--s:p -_Oc-t _____ ~D~-.:Lu.. _ _f'e."_J!lA_L_~P_L.-W ... ~-J .. \I -~~j:J- -

---'11-#& .fJj------------------~,4----..II 
I 

---___ -I __ _ 
! 

I 

--- -,/0 -- ; 
I 

~q -1--_________________ -+..L ____ --'\"-__________________________ _ 

L- ______ • __ ~ ___________ ~- ________ _ 

,-

II 

-f-I --------,.~ 
I 
I 
I 

_ .... __ ._-- ---.-- -----' - - -- ... -'. - --- 1/11 ----

,--______ '1-42....-( • .3-

----'----

, 
-- ----.- --------- ------ ------- ------,-



:. . f"j \?$ 

~_A.~,, __ ~~~i~.~1 ~a~~~~~~' ~~~~p~~~~~~Jj~~uH~:~ft~.~b~~~~~~r~A~f~Lr~M~·~A7y~Jr.~~~N~~JG~·~~~~~A~v,~~~~~L-~~~~--~~~~~~~~ 
! 

.. _ .. _- ___ -!. __ I-_________ -J._ 

I i I t 1 • • , , 

.--~---""'~G;'I+-""""'-.i.--!------ ---t--L-~~.-,-----~----.. -
I! 

·~--~----4-~~~--~--------451 i "~d~---tJ .~' .. ~. :::.:~=1~1'~--.. 

, 
_~~--~--~------__ -----.• ~---T-__ ~--~--~--~----~--.4----------------~.-----------~--~--------________ +-______ ~~~ 

,_. 



'- __ A. f.r-_~M~_.:t~"'iolt!l.+---i-~~-L------.!-1---~ ______ -.-;._:--_-r-__ --;------"'----::--~ ___________ _ 
I 

t • 

I 
i· 

t 

I' : !: 
: I '> \ ICO.-.l .. ,e~"" \ ''l.Ai+ 1 0"" --- --Wt 'li , , 

c-L . 9~~ 2. -T PLo\N: . I --, i : 
I 

---s. .. _ I 
T~ 

I 

I ; 

3. A.a ... -t .... o\ ~r6".-"Yf.~' 
i J: 

-

--.-------.~--~--~ 

.\ 



CO"" 0--0 d , + I e S 

; . 

I 
I 

~ .P~ o;r E§.I l"m.p \c~~N;t411 o !:;I, <54 t!!LQ! ;.~J 
. I ' . , Fy ~I . , : 

: FY g2. 
, 

--_._ ..... '-" ---------- _. --. ---._-. ---_. -
.) I: I ! 

C. T rOI ~ I .... ,~_.-"-- . r--, 

D. 
~. 
F. 
G 

j;:y. \.VCl+I_foJ 
.(;':a~7·~~9~~.r /Iu.''k :ho-¥ 

7-·07-/l/.. 
1:3 ~ ,(I () '0 

I S (l. th 0 () 0 

1. 

i' 
, 
1 
I· 

II 

I 
I 
I : 
, I .. 

. . 

;.5, ') 0.(1;0 
2;:1 9 (lOQ 

I: I 
,~ 

~ 

l.-:-~. i' ~ n ~ 
. ~ I 

\. 
i ~ 

I' 

l' t 
I . . i , . 

I l 
I. ! ! Ji 

II 

:1 I... , 
.~-. 
I 

:t 

! I .. ~ 

i I. 
1 : .. 

. ~. . . 
.. \ 

i'! . 1 



0' ~ • ,.~ •• , .& ... ..... :-

'. 

I ; 

: Et,P$ 

, 
I . , . I , 

C 0 -~N: 1A.,laA-tION 
I 

.i 
~11~~--~ __ .w __ ~"' __ ~I~~'A5 ____ ~"~"""~ .. , , 

.. :_: ~3 ~~~~ ('I 1!Lf) ,.0 .2 __ J~) ,. 
t I I I, • • 

7000 9.o_Q.9 
'I i : 
+---~.- ._ .. --! 1/.,slO;Q:O 

-'. '.. 

f. 3 0 00 0 ---'~""1~1 ' ,.,.,. 

"" _.:1. __ 1._2,0 0,.0 
~._~~.S-, Q~.o ~~ 

... _____ ,.:.9,CLo <:) <?Q. 
,!l'I,O.O,O ,'109 o __ Q_~ 9 JI 0 ,0 0 

; • I °i '! 
,..3 ~. 0 0 0 : 3:.::f..Q._~.Q, 

2 ~ goo C ,~_---::9~S~9~" _()_O_C~ 
;3 9S0 (1 C1 <" r. I' ";I 

~ ) l ('. () (1 r' 

. , 

,. L ,. 

I 
I 

.j' '1 

< I 
! " 

., 

. 

.. 

" 

r 
~ 

, , ,. 

'.' ~~.: L . 
'0" '.; ~." 

. ' ... 

, . 

, 
• , 
• :c"-" . 



VI Evaluation Plan 

A. Annual Evaluations 

'!he first routine evaluation, PES I and II, will be undertaken 
in July 1982. 'I1le evaluation surrmary will be based in the con
tractor's quarterly and annual repJrts, other contractor, USAID 
and GOOD docurrentation and a site visit. rrhe purpose of the 
evaluation will be to detennine h~l ~ll the project is keeping 
its schedule. It will also identify current and pJtential im
plementation problems and suggest solutions. PES I and II are 
then scheduled every 15-18 rronths. AID contract personnel, GOOD 
officials, USAID and REI:SO/EA will participate in these evaluations. 

B. In-depth Evaluation 

In addition to the routine evaluations, the project propJses 
two in-depth project evaluations. The first evaluation will 
take place in November, 1983, upon catpletion of the needs assess
ment and technical data collection. Evaluation will focus on the 
quality, quantity and appropriateness of the data collected, as 
well as its interpretation. The evaluation should also include 
propJsals for rrodifying the nature of the prototype interventions. 
'!he evaluation will also analyze the effectiveness of the project 
in contributing to ~ sector goal and sub-goal. 

The final in-depth evaluation, to take place in June, 1986, 
~uld analyze the quality of the prototype program, its sucess 
in achieving the project purpose and contributing to the project 
goal and sub-goal. It would also address applicability and repli
cability of the project approach: (a) to other sectors of research 
and developrent within ISEFST; and (b) to other countries with 
similar constraints and resources. The major thrust of the final 
in-depth evaluation, however, will be to make detailed recamendations 
for further assistance in the energy field, either in an expanded 
solar,' wind or conservation program or in geothennal. 

USAID, REI:SO/EA, GOOD and ~ contractor will participate in these 
in-depth evaluations. Further, the project has budgeted for two 
outside consultants, an engineer and an econanist, to particpate 
in the first in-depth evaluation for three weeks in Py 3 and four 
weeks at end of project. 

The evaluation team will be ~cted to visit sites of prototypes as 
well as sites for future projects proposed by GROD officials. 



ANNEX A 

Technical Analysis 

Matching needs with technologies 

Initial discussions with Govemrrent planners, cooperating sponsor 
authorities (ISERST) , experts in executing agencies and with USAID 
OJ ibouti eventually yielded siC{ separate prototypes for develOt;:ment 
and dem:lnstration. 'll1e chart attached sumnarizes the process through 
a series of steps for final selection of prototypes. 

Step I 

El~GY 
OPTICNS 

geothennal 

bianass & 
hydro 

solar & 
wind 

fa;sil 

Technology selection process 

Step 2 Step 3 Step 4 Step 5 

NEEDS -- EXE:i:lJ"TIN; AGEN:Y ENERGY PRCl:XX:- IDENl':r:E'Y']N; 
'I!ffiOUGH ISERST m:; T.Ex::ENOIffiY ENERGY CCNSER

VA'I'ICN PRACTICES 

(not con- (not calSidered) (not ccnsidered) 
sidered) 

" " " " " " 

Provision of Rural Engineering Windmill water 
drinking Service PtmlP, photovol-
~'/ater taic water pI.lI1'p 

fish refri
geration 

Fishing cooper
ative 
Fishing Cocper
ative 

fish drying Fishing Cooper
(and snddng) ative 

provision of 
irrigation 
water 

cooking 

(not considered) 

" " 

ccnservaticn ISEPSl' 

solar still 

electrical wind 
generator and :re
frigeration equip
nent with controls 

solar panels with 
controls 

(not ccnsidered) 

" " 
energy atXiits 
buildings, :industrial 
processes R&D: sub
stitute more efficient 
conversation and end 
use technologies 
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Wind records in Dj:i.balti are neither catplete nor sufficiently 
detailed throughoot the COtmtry, nor are they catpletely intel:preted, 
as neasurem=nts are only taken at three or foor specific times during 
the day. But it is well knC7Nl1 that there are apparently sane reascnably 
windy areas in the country. '!hey are apparently directional, depending 

A/4 

m the clirratic caxliticns existing at the tine. While the recorded 
windspeeds on the coastal areas are sporadic and relatively lCM, averaging 
four to six neters per second, in certain other specific areas, wind 
energy has been fotmd to be profitably exploitable, from experience 
gained in instailatim of windmills already. 'lhe map of Dj ibouti shCMing 
proposed sites for wind neasurerrents is attached on the next page. 

It has been found evident that Djibouti received adequate solar 
radiation. Results cbtained in the city of Djibouti are not representa
tive as cx:mditions prevailing in the hinterland. In the interior the 
humidity and haze are less with better radiation levels during the 
chy season. EKisting data shew that the dailv averages for different 
I1'DI1ths, Januru:y to Decerti:>e.r, 1973-l977, per calJries per square centiners 
per day, range between 338 to 576 (uncorrected far tenperatures) . 

'lhe last energy option, fossil fuels, was chosen for project inter
ventims. 'lhe case has been made elsewhere that Dj ibouti requires sub
sti tutable farms of energy other than fossil fuels. Hcwever, as noted 
in the introductien (Section ILA ), up to 49% of current fossil fuel 
uses cannot be substituted because of the inccrrplete state-of-the-art 
teclmologies using fossil fuels (transport, lubricants, etc.). In 
order to make a useful positive irrpact en this percentage in Djibouti's 
energy future, wa::J~ need to be found to make either the types of fossil 
fuels (gasoline, diesel, kerosene) or machanical end uses (s~1aft, rotive: 
paver nore efficient, through ccnservatial. 

Step 1: Energy optialS 

ISERST has a mandate in energy to undertake research, develcprent 
and dem:rlstratim m geothell'Oal, wind, solar and other available re
newable energy as well as m conservatim practices to save fossil fuels. 

Project interventicns in geotheJ:mal were investigated, and were 
regected m two grounds. Firstly, the expense and risk of research and 
develcprent is beyCl1d USAID' s bu:1getary capacity. Test-bores are 
essential for neaningful resource inventory data; and, each bore would 
cost in the neighbarhocrl of $1.5 millime Furthenrore, such a capital-
intensive activity dcx •. ~t fit within USAID Djibouti's progranming 
priorities set forth i.r .s camtry devt!loprent strategy staterrent. 
Secoodly, the other dell\.. s are quite active in this field. '!he Italians 
are undertaking a naticnwi.de geothermal resource survey. '!hey, along 



with the Fro...nch, the European Economic Camumi ty and the United States 
are undertaking a3di tiooal stu:lies and test-borings. 

q;n:ions for bianass and mini-or micro-hydro were rejected sinq)ly 
CJl the basis of no such resources existing in sufficient abundance. 

Solar and wind energy developrent was finally chosen on the basis 
that the country has sufficient resources and that the state-of-the-art 
for appropriate end-use tecimologies was sufficiently ceveloped in the 
United States in order to facilitate useful tecimological transfer and 
training. 

Step 2: Needs 

A/5 

'!he uses of wind and solar energy in developing a ' ; mi ted agricul
tural base do not apFEar vexy pranising at prese.'1t. Til~ .t?resent strategy 
for vegetable and fruit production is currently based on high rates of 
investnent in irrigation equiprent, fertilizer, and technical manpcMer. 
Without an adequate inventoxy of resources and indigenous manpaver, 
future investIrent is a high-risk venture. '!he applicatioo of solar and 
wind paver to purcp irrigatioo water would exacerbate the high capital
intensity of Djiboutian agriculture. At the sarre t.lrtE, deep-bored 
irrigation water SCIYEtiIres contains a high enough salinity (three to 
five grarrs of salt FEr liter) to be counterprcxiuctive to proper managenent 
of plant-soil-water-n~~ent relationships. 

Similarly, for oooking, all possible technologies for this need 
were rejected on a number of grounds. Solar cookers (parabolic reflec
tors, coocentrating oollectors or photovolatic panels with batteries) 
can be used only outdoors in intense stmlight. '!be cooker has to be 
adjusted evexy ff?N minutes to track the sun. '!be capital costs are 
IIDderate to high. Many traditicnal focrls cannot be cooked on such 
devices. In addition, IlEnY vexy CUlture-bound activities involved in 
focrl preparation, serving tine and place, focrl flavor and cooking par
ticipants present such a host of potential trait-changing requirercents 
to rreet solar cooking technological demands. In any case OJ ibouti 
lacks such an extensive extension network to affect such changes if 
desired. Even for nanads in the country who do cook during the hot tine 
of the day would have to ccnstantly assanble and dismantle such stoves 
in theL: frequent ncves; let alone, carry the heavy financial burden 
individually or through society through subsidies. Finally, USAID 
Djibouti does not oonteItplate any capital-support assistance to its 
refugee carrp feeding prograrrs. If USAID did so plan, large solar stoves 
in central kitchens preparing neals or ready-to-eat snacks fran PIr480 
focrl ccmrodities might be found later to be feasible technically. 



'Ihree needs were famd sufficiently feasible to explore further 
possibilities for technological interventions: 

• provision of drinking water 
supply of preserved fish 

. energy conservation 

First need: Drinking water 
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i'later resources in Djibouti are CXJnfined principally to underground 
acquifers. Surface run-off fran heavy rains and subsurface flow is 
weak and of a quantity that satisfies only limited consU1'tl'tion on an 
irregular basis. Chly deep wells seem to possess sufficient quantity 
and recharge (in excess of 80 .ceters) . 

Rainfall is irregular, with the nurrber of rainy days in a year 
averaging only about 10. In the plains rainfall ranges 110 to 150 
millirreters per year, but the arrount gces up to 400 millimeters in 
selected high altitooe spots. Havever such- averages disguise wide tine
variations. In one year there may be a yield of 20 mill.i.neters; in the 
following year it can increase to 450 !'llillimeters. EvatX>ration ranges 
fran 0.8 up to 1.5 ceatimeters per day due to the intense heat. 

M:Jst of the developrent projects in Dj ibouti are affected by water 
shortages. The recent drought has severely affected the econanic livli
hoods of many people. During the sane ti.ne, 30 to 60% of the 100-or-so 
trcrlitional anU. about 60 rrcdem water wells dried up. At present water 
is rationed in two outlying towns to less that 30 liters per perscn per 
day, because of high refugee population increases. Cne of the tCM'l'S 
current water supply suffers fran a particularly weak recharge rate. 

Djibouti's demand for water is alrecrly e.xceedi.ng supply: an average 
daily need ranging seascnally fran 26,000 to 32,000 cubic m:ters exceeding 
present daily yields of only 2~, 000 cubic rreters. Ceeper resez:ves are 
nCM yielding a greater water salinity. By 1986, given an estirrated 
denand increase of 10% per year, the supply of water has to double with 
an actli tional 26,000 cubic rceters per day. Even the proposed cerrent 
factory alone will require rrore than 300 cubic rceters per day. 

Second Need: Preserved fish 

In Djibouti the fishing sector is na::le up of the follOWing parties: 
AOOut 115 full-tine and 50 part-tine artisinal fishenren. 
M:Jre than about 80% of these people fish off the city of 
Djibouti with 10% each represented in the ta-ms of Cbock 
and Tadjoura respectively. 
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• About 10 entrepreneurs and a n\.lIl'Der of small scale vendors. 
. About 50 persons engaged in rraintaining aoout 60 boats 

and supply of equiprent and gear. 

Fishing takes place in local territorial waters off Djibouti. 
'!here is no significant Djiboutian open-sea fishing fleet. 

Djiboutian fishermen harvest approximately 350 metric tons per 
year, supplerrented by about 200 rretric tons of sardines caught by 
Yerreni fishermen along the semi deserted north aJast of the country. 
(he htmdred tons of the total c&tch are consUIIEd by the fishenren or 
sold or bartered informally. '!he remainder - about 250 rretric tons 
are marketed in the Central Market of the City of Dj ibouti and in the 
Cooperative retail outlet or in local public markets in Obock and Tadjoura. 

Present consumption of fish averages a scale of 800-900 kilograms 
daily, rrostly by the expatriate population. M:Js·: fish is sold in small 
pieces of 250 gram lots, outside of institutional demands. r-bst Djibou
tians will ackl. these pieces to the family stew-pot. '!he price is cur-
rentlv cheaper than qoat or teef. 

Given the intense heat during ruch of the year, spoilage is a 
particularly serious problem. '!he spread of secondary markets is 
severely hampered because un-iced fish has to be landed, transported, 
sold and even consUIIEd wi thin a matter of hours fran night-tirre to 
early rnc:n:ning. Even local rrethods of Stm-dJ:ying, such as practiced by 
the Yerreni fisherm=n in harvesting their sardinella are rather primitive. 

Providing rrort~ preserved fish available in markets and areas not 
nCM served appears to offer the best opporttmi ty to maximize fish can
sunption for c:bvious nutritional benefits to the population. Assured 
preservation, as me elem:Y.lt in roncert with greater availability, 
market prarotion and favorable aJst, will help to lead to greater 
acceptance • 

Q1e ronstraint that has been initially raised was the fear that 
ciried or srroked fish may not gain very quickly a wide market in Djibouti. 
'!his rx>int havever is nooted by the present USAID fisheries project 
manager, who is prepared to undertake a comrercial venture for dried 
and srroked fish, in collaboration with lSERST and USAID in provision 
of solar panels. In additicn there is a large captive audience of 
IrDre that 20, 000 refugees and disaster victirrs who are curr.=ntly being 
provided fcxx1 call1olities in carrp-feeding programs. 'Itle Director of 
catholic Relief Services maintains that such a target troup will accept 
dried fi sh. As a captive audience it forms the bottan line in any test 
of acceptability. 
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secondly, in accountin<?, tent'S, represents to the planner a no-cost 
equivalent of an addi t~cnal energy purchase, applicable for higher 
priority uses later. In any case conservation in energy-poor OJ ibouti 
does not have to !lean that individual people I s psychological dorrestic 
habits have to be changed to stop squandering energy, as what has to 
happen in other societies where the appetite for oil is reaching crisis 
proportions. 

In Dj ibouti there is scope for energy conservation in building 
design and construction materials. If buildings were differently 
designed; if IOClre heat resistant materials were used; then, less 
electrical energy would have to be supplied for cooling. Similarly, if 
worker productivity were to increase by optimizing an ideal carbination 
of terrperature and humidity ("human cx:mfort zone") then human energy 
would be conserved; Le., rnade IOClre efficient to do either the sarre 
or rore work. 

In a rracro-energy and econanic sense I there is also scope for 
ir~rmrem:nt of industrial energy efficiencies in OJ ibouti. Soft drink 
and ice factories and cold storage have been established along with 
a mineral water processing ana. bottling plant, which may later produce 
p:>lethylene bottles using irrported plastic c::arpotmds. Construction 
industries incltrle a nurrber of production units related to floor and 
waste'°ma.terills I cerrent I carpentry I plllr'N:l:LT'lg and electrical-connection 
items. Industries in the process of being established include welding 
gas, fumi ture manufacture, insulating plastic rnaterials, paint, tiles, 
ice cream and other dairy products and a tannery. 

All of these industries have assuredly been established en 
econanic or financial grotmds (cheaper, inport-substi tution, e.'<POrt
pratOtion). But in energy tenns these industries providing energy 
work are not crnpatible <"vith the tmexploited, but currently rreager, 
darestic energy resource base. '!hat of course is a factor beyond 
human control tmtil geothennal, wind and solar technologies l::egin to 
take over a partial substitution or ccrnplerrentarity of imported fossil 
fuels. Ha.1ever, what is within human capacity to arreliorate is the 
present reality that many of these industries are energy-intensi ve , 
due to the existing state-of-the-art of their processes using elect
ricity, hot air and steam. For exanple, IOClSt of the industries cited 
above are in the c:xJl'1struction materials industrj sub-sector (cerrent, 
bricks, glass, tiles). To give an idea hCM energy intensive these 
industries can be strictly en rnacro-eccnanic grounds, cne can refer 
to the situation in Tunisia, where this sub-sector cx:msurtES 29% of 
all available energy reserved for industry I but contributes slightly 
ever five percent to the total industry proportion of the gross 
darestic prcx:luct. In order to make energy and econanics more ccrrpatible 
with one another, it is irrq;::ortant to lessen this spread with energy 
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oonservatian practices. 

Similarly in a micro energy and econanic sense there is scope for 
energy conservation. In industries, again, one has observed that cer
tain prr..cesses consurre too nruch energy to produce too little work, be
cause the technologies are over-designed on the asst.IITpticn that there 
is plenty of cheap fossil fuel available. 

'!he problem ::hen is intuitively easy to perceive. However, the 
possible solutions are far rrore difficult to obtain, because of several 
counter-intuitive aspects in resolving finally serre painful trade-off 
decisions. In order to clarify this point, consider the exanple whera 
the electric utility in Djibouti is presented with the following pos
sibilities: 

diesel engine powering a generator to produce electricity. 

the sane di esel engine that oould supply dit'ect shaft 
pc::Mer for driving other rredlanical eauiJ:I[EI1t. 

alternatively, an internal carbustion gasoline engine 
used for either generating electricity or supplying 
direct shaft power. 

altenlatively, an oil burning boiler producing steam to 
drive a turbine which could in tum generate electricity 
or direct shaft poNer. 

In these cases, where do THe begin to undertake energy conservation? 
Holding constant our needs for both energy end-uses (electricity and 
direct shaft paver), should we StiI3Stitute one fossil fuel for another; 
or, should we rrake the existing fossil fuel being used rrore efficient? 
en the other hand, if we decide to hold constant cne or a nurrber of 
presently-used fossil fuels, should THe discard electricity and go in 
totally for direct shaft pa.Jer, or vice versa? For exanple, fran an 
energy viewpoint, direct shaft pc:1Ner is rrore efficient than electricity 
because there are less proportionate losses between input and output. 
But fran an econanic viewpoint, electricity is rrore cost-effective than 
direct shaft p:lWer because econanies of scale take over with centralized 
electricity grids. We neM have to juggle with five pararreters(fossil 
fuel, electricity, direct shaft pcMer, energy and econanics) . 

In order to gain a clearer understanding heM THe can resoive the 
above questions, THe need b..1 digress briefly and define rrore precisely 
what we rrean exactly by the word, efficiency. '!here are two basic 
types of efficiencies to consider in seeking potential improverrents in 
the way machines and equiprent use energy to deliver work. 



'!he first tYF€, called first law efficiency means that ~ can 
tighten up present technologies and designs by considering first the 
Erocesses that convert energy to ~fo:rm worktasks. VoTe can insulate 

Uildirigs better to make the existing processes of electrical energy 
ITOre efficient. We can seal up leaky industrial steam lines to get 
ITOre heat fran existing energy sources. For exarrple, by first-law 
efficiency standards, using electricity to heat air to dry fish is 
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ITOre efficient a process than using solar collectors. Much less 
electrical current is lost in this !=rocess proportionate to the greater 
losses suffered by capturing ooly about 30% of total solar radiation 
available and only 80% heat fran the collector. 'Ihus if we had only 
electricity and solar for heating air, ~ should choose electricity 
over solar. Of course our decision rests strictly <n energy, not 
ecooanic grotmds. Ni th solar radiation being a free good and electricity 
generated from a scarce exhaustible gcod, the final decision would be 
sirrply in fa'.,;or of solar. 

'!he second tYF€, called secood-law efficiency, means that we look 
first at end-use worktasks that have to be carried out (heating, purrp
ing, etc), and then consider what is a perfect process to heat, purrp, 
etc. Again, with reference to the above exarrple on drying fish, when 
high quality energy such as fossil- fueled electricity is used for a 
lCM-quality job of providing rroaerately-hot air to dry fish, the 
electricity option is inefficient by second-law standards because the 
worktask of drying fish does not require all the possible ene:.cgy that 
electrici ty can provide, carpared with solar radiation that does not 
have to be created. Even if both electricity and solar radiation ~re 
ecananic free goods, we would still choose solar radiation in this case. 
In the sarre manner, if it were found that the "perfect" system to pro
vide hot air is not even electricity nor solar radiation; but instead, 
~ find that direct inflarred radiation cc::iTES closest of the three, then 
conceivable ~ shauld scrap both electricity generators and solar col
lectors and go in for a new wcod-burning device or biogas plant, again 
assuming that biomass is as available as electricity or solar radiation. 

Havever, decisions mad.e strictly on the basis of second-law effi
ciencies would be facile if ~ did not take into consideration ~ 
caveats. Firstly, in energy tenns, whatever new energy conversicns 
and end-use technologies are ~1ired to optimize second-law efficiencies 
can still diminish net energy saving, because of the iIroedded arrotmt 
of energy that went into original manufacture of the energy using tech
nology. For exanple, the aITOmt of energy needed to manufacture building 
insulation material may cancel out whatever saving is yielded by 
lessening electrical energy to cool down a building interior; the walls 
of which have I::een insulated. Secondly, in econanic::: tenns, the required 
investItent capital for research and developrent and a:::mrercialization 
is cbvisiously going to be greatly increased, if Djibouti is persuaded to 



go in for entirely nE!W energy conversion and end-use technologies. 
Again we have to balance energy with econanics: if the stock of finan
cial capital is cheaper than the stock of physical energy, we might 
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still go for the decision based on seoond-Iaw efficiency. Such analysis 
is relatively new: yet, one study has already proven that energy saving 
in tenns of calories can be four ti.rres greater practicing second-law 
efficiency than practicing first-law efficiency. (Le., rrerely inproving 
existing rraclUnery) . 

with the al:ove discussion in mind, the entire DjibJuti energy 
Initiatives Project can ronceivably be ronsidered as a total energy 
ronsex:vation project. By starting with end-use ~rktasks (drinking 
water pumping, fish drying and freezing) instead of energy ~rk process 
efficiencies, we are making sare cut into resolving second-law effi
ciencies by developrent and installation of six wind and solar techno
logies. (Le. ,the second project CUtput). t'le have chosen this path, 
even recognizing that wind and solar devices waste rrore available wind 
and solar radiatioo ~ se carrpared with what lesser percentage of 
energy would be lost with electricit:', or direct fossil-fuel shaft 
power. In a word, DjibJuti has relatively rrore wind and solar radia
tion to waste than it has fossil fuels to conserve. en the other hand, 
we are not ignoring first-law efficiencies when we propose elsewhere a 
discrete project elem:nt by inproving eY.isting industrial processes 
and building design. (Le., the fourth project OUtput). Finally, 
energy conservation trade-off decisions between first and serond-Iaw 
efficiencies have to be analyzed for ISERST I s final report to Govemrrent 
on planning and policy rea:mrendations (Le., the fifth project OUtput) . 

Step 3: Executing agencies through ISERST 

In order to translate the identified needs into viable teclmologi
cal solutions to Dj ibJuti I S energy problems, \'v'e have to assure that 
sufficient institutional ITEChanisms exist to deliver the energy ~rk
tasks for human benefit. 

First Need: Drinking water 

Supply of drinking water to the public is carried out by four 
bodies in Djibouti: 

An inteDIrinisterial roordinating cx:mnittee (~vater Resources 
Camlission) resolves policy questions in regard to water 
utilization; such as, legislation, roordination of research 
studies and water exploitation and conservation. 

~vi thin the Ministry of hjricul ture and Rural ~veloprent, 
the Rural Engineering Service is responsible for all as-



peets of water production and end-use delivery in rural 
areas outside the five district-headquarters towns of. 

A/12 

the countzy. In acJdi tien this Service naintains all sources 
of supply fed to the se towns. It provides civil construc
tion for other rural facilities, including even electricity 
to secondary towns. '!he OJ ilxmtian staff of about 45 
is carplem:nted by seven French, German and Arrerican techni
cians. For installation of wind and solar purtps, this 
Service will act as the principal executing agency with 
ISER3T. 

'!he Water Supply Board, attached to the Ministry of Public 
Sector Industrial Enterprises, is a camercial parastatial 
organization supplying p;:.ped water to the five district
headquarters tavns. 

Second Need: Preserved fish 

'!he Ministzy of Agriculture and Rural Developrent maintains a 
Fisheries and Livestock Service, part of which is nade up of the Fisheries 
Division. '!his Division has sp::nsored, with financial contribution fran 
USAID Djil::xJuti, the establishrrent of the Cooperative Association for 
Marine Fisheries of OJ ibouti . '!his O::loperati ve was established in 
late 1980 with approval of its by-laws. It currently has al:out ISO IIEm
hers and is administerE"rl by a carmtittee chaired by the ClUef of the 
Fisheries Division, with the Director of the Livestock and Fisheries 
Service reserving veto rights. '!he ccmnittee rrembers are elected on 
the basis of denographic data and proportionate representation of the 
total fishing pJpUlation. '!he cooperative rraintains its own fiscal 
accotmt and uses a revolving fund initially set up by USAID Djibouti to 
procure additional cann::xlities as well as wholesale purchase of fish fran 
producer-natt>ers. In its marketing functions the Cooperative naintains 
a 24-hr o-.a day freezing reception r;.oint for landings and operates a 
retail outlet. '!his organization will act as the principal e.'CeCUting 
agency with ISERST in the installation of the solar stills, w.i.n9 electrical 
generator for fish freezing and the solar hot-air collector for drying 
(and srroking) fish. 

'Ihird Need: Energy conservation 

Since ISERST is not supplying tangible hardware to potential users 
as it will eventually be supplying to the Rural Engineering Service 
and the Fishing Cooperative, ISERST should maintain a looser institutional 
relationship with end-users. In close cooperation with the Directorate 
of Planning, ISERST can establish relationships with the Ministzy of 
Public WJrks and the Ministries of Industries in order to influence 
private as well as public sector adoption of energy conservation 



practices. Rather than acting in a hardware supply m:x:1e ISERST will 
disseminate its sttrlies on energy atrli ts to end users. 

Step 4: ldentifyi..'1g energy prcrlucting technologies 

For the two identified needs - drinking water and fish preservation
using wind and solar energy only, six end-use prototypes have been 
selected. Before they are examined in detail by each prototype, the 
table below sunmarizes for each prototype irrpJrtant characteristics 
about the work that these prototypes will perfonn. 

AlB 



aracter1zatlon 
criterja/devices 

PREVIOUS PAGE BLANK A-18 

fish smoking 

--t -- ------ -t--- ----

I 
windmill photovol tile r-CIectrical-wli1(f'""-- ,-- -

solar still water pump water pump generator and solar panels 
• r~frigeration with with controls 

~ =-==-=±:--==-====-c4===-====~==~==== ..con t 1'0 1 sand s t and_b_y for f_i_s h_l_l ~yi~ ____ _ 

I Form 0 f Ene rgy Convert hot IDirect mccha- Direct current ~lectrici ty powers IOOtor Flat plate collec- Wood burning 
tha t can sat is fy saline water nical shaft electricity hit) :Which in turn pOlvers ccm- or to provide hot fireplace pro-I demand into steam power. motor for mecha pressor and fans with intel air. ducing smoke is 

thru evapora- nical s)illft ral combustion engine and installed in I tion & then J power. ~Iectric generator as stand drying tOlver 
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direct solar 
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Level of heat to per:- ~~{ar ev~pora-
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98-99°C. 

Not 
Applicable 

Not 
Applicable 

Not 
Aoolicahle 45-75° C. Varies 

----------+------~--------t__-------_+.---.--------.----I------------4--------

Time of day when I Thiytime only IZ4-hrs. a 
Energy is requi red I day 

IOytime only 24-hours a day DaytilOO roly Daytime only 

to Perform task 

Duration of Time 
Per Day Required 
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SOCIAL 

CffiT AND OlIfPlJI' 

-----1------- ------------ -f- ----------- r.---------
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taste. er acceptance 

ture. and smoked fish may affect consumer 
acceptance. 
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Between $400-
$600 for 6-9 
1/ day during 
7-8 hours of 
operation. 

$60,000 per $80,000 per 80 
80 m3/day. m3/ day. 

$85,000 per max. 23,40r 
watts cooled air/hour. 

$600 2050 watts 
hot air/hour. 
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intensity and 
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photovo 1 talc leTectrical--wl~--' -----------. -r---- -----
water pump generator and solar panels fish smoking 

~--= -- ._-
• refrigeration with with controls 

rontrols and standby for fish drying 
-+---------- ------

IForm of Energy 
that can satisfy I demand 

Convert .hot IDirect mecha
saline water nical shaft 
llltO steam power. 
thru evapora-

Direct current Electricity powers motor Flat plate collec-
electri city wi tl ~Iich in tum pOl\'ers COOl- .. or to provide hot 
motor for mecha pressor and fans \vi th inter air. 
nical shaft hal combustion engine and 

Nood burning 
fi replace pro
ducing smoke is 
installed in 
drying to\ver 
that is coupled 
w/hot air comiII1 
from solar panel 

I 
I 
I 

tion & then 
into drinking 
jWater thru con 
densation w/ 
direct solar 
Iradiation. 

--+-
Level of heat to per:- ~~\:ar ev~pora-
form required work tt10n p01flt: 

Not 
Applicable 

power. ~lectric generator as stand 

Not 
Applicable 

~y. 

Not 
Aoolicahle 45-75° C. Varies 

_______ 198-99°C. 
-------~-------------+.------.------------.---~-----------------+-------------

Time of day when I U1ytime only 
Energy is required 
to Perform task 

124-hrs. a 
I day 

IBytime only 24-hours a day Daytime cnly Daytime only 

--+------ -_.---- - ---- - - -- ------------- f----------
Duration of Time 
Per Day Required 
to Perform Task 

7-8 hours 0-24 hours 7-8 hours 0- 24 hours 7-8 hours 7-8 hours 

--_._-----+------ ---------+-----------.--------------f--------------'I----------
SOCIAL Taste of dis-I ~erated & maJntained by go- -' No methods of cooling fish May compete w/tradi ional fish dry

tilled water vernmcnt provlder w/probable may be preferred because ing methods with no perceived addi
may differ I minimal cOIlDnl~ity involvement. of enhanced flavor or tex- tional advantage. raste of dried 
frOOl custo- Such sub surf4ce wells may ture. and smoked fish may affect consumer 
mary non-sal-Ialter work & ~ocial patterns acceptance. 
ty water taka10f women & chlldren who fetch 
elsewhere; water frOOl le~s accessible 
thus influen- places. Tast~ of water may be 
cing consuner different, in~luencing consum-
taste. er acceptance 

-------.---------+- --------I---------t----------+----------- --------'1------------- f-----------
CffiT AND OlffiJur Between $400-

$600 for 6-9 
1/ day during 
7-8 hours of 
operation. 

$60,000 per $80,000 per 80 
80 m3/clay. m3/ day. 

$85 ,000 per max. 23.40r 
watts cooled air/hour. 

$600 2050 watts 
hot air/hour. 

$150 for high 
intensity and 
voltme of smoke 
using max. a fo\
kg. of wood per 
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I Form of Energy Convert _hot IDirect mecha-
. that can satisfy saline water nica! shaft I demand into steam rower. 
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------- -----
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- .----------.-------- ----,---------- r---------
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may differ I minimal comm~i ty involvement. of enhanced flavor or tex- tional advantage. aste of dried 
fran custo- Such sub surf,*ce wells may ture. and smoked fish may affect consumer 
mary non-sal- alter work & ~ocial patterns acceptance. 
ty water talm of women & chlldren who fetch 
elsewhere; water from leis accessible 
thus influen- places. Tast of water may be 
cing consumer different, in luencing consum-
taste. er acceptance 

Between $400-
$600 for 6-9 
l/ day during 
7-8 hours of 
operation. 

$60,000 per $80,000 per 80 
80m3/ da y . 103/ day. 

------~-------------- ~----------

$85,000 per max. 23~llOr 
watts cooled air/hour. 

$600 2050 watts 
hot air/hour. 

$150 for high 
intensity and 
vo ltmlC of smoke 
lIsing max. a fO\ 
kg. of wood per 
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Technology 1: Solar Still 

It is oonternplated that solar stills should be built for pro
vision of drinking water for those currently harvesting red algae on 
the rerote island of M:>ucha, and for fishenren in similar and other 
renote locations. Such water distillation stills are practical for 
those who have access to surface saline or brackish water. 
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'!here are several ways a technologist can convert saline water 
into pure water. Q1e is by electrolysis, by which salt is separated 
fran water by electrical charge. Another way is to use fossil fuels 
directly or electricity to evaporate water through heat, and then 
oondense through aJOling. In both cases one has to borrc:M expensive 
energy. Instead of making fossil fuel or electricity processes IlDre 
efficient in themselves to distill water ( i.e., first-law efficiency) 
it would be wiser to look at the end-work first and consider an alter
native ~ source - solar. '!his energy form may be less efficient 
fran first-law standards, but, because of its free abundance, it is 
IlDre efficient according to serond-law standards. ~ver one ITUlSt 
note that water output is limited, as the practical camercial mini
ITIl.Im prototype creates cnly six to nine liters of pure water for seven 
to eight hours of intense sunlight. But the cost is relatively cheap -
between $400 to $600 to install. 

HCM solar· stills work is as follCMS: solar radiation heats the 
bottcin surface of a water rontainer. Glass acts as a good pass-through 
for solar radiation, and yet is a bad conductor for heat transfer. At 
the sane tiIre glass keeps the heat generated fran radiation enclosed. 
As the water inside becates heated to the point of evaporation - close 
to 100·C., it becares vapor and rises to the top and hits the glass 
surface, while leaving salty rratter at the bottan of the water container. 
'!he vapor hitting a aJOler surface of glass then is tumed into a 
large nuni::ler of droplets, which after IlDre cooling, agglutinate into 
fluid again and slide along the glass onto an outside trough receptacle. 
'!he sketch attached portrays the processes described above. 

In order to fabricate such a a:vice it is necessary to cut the frane 
to the size required to support the entire structure, and to tie other 
rrercbers to the frane to form a retaining basin. '!he entire structure 
needs to be insulated so that heat will not dissipate fran inside. '!he 
final inside layer has to be blackened with paint or black material 
such as plastic. In order to make the structure leak proof, it will be 
necessary either to solder rretal or caulk wood. Troughs will have to 
be installed and glass asserrbled over the frarre in order to prevent 
vaporized water to escape. 
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'!he basin has to be periodically enptied of irt;mrities and the 
device has to be checked for leaks. '!he black surface will have to 
be either re-painted or the plastic re-surfaced, due to possibilities 
of later cracking fran the intense heat generated inside. Such main
tenance functions need to be perfonred weekly. 

All supplies for solar stills can be obtained locally: glass or 
translucent plastic material; rretal or wood frarres; rretal or wood 
trougl:s i black paint or plastic; styrofoam or fiberglass for insulation 
and other appropriate rraterial to resist wind and sto:r:m prp' :sures. 

Skilled labor will be required to produce drawings and to fabri
cate the basin and the frarres. Unskilled labor can help in rough work 
and in hauling materials. 

Purified water for drinking can also be used for washing or clean
ing if found necessary. 'Ihis operation is relatively labor-intensive 
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and maximizes the use of local materials at a cheap enough mst to 
faciliatate its later diffusion elsewhere in the CX"'UI1tty. However, note 
should be taken that the taste of distilled water may differ fran cus
tatm:y non-salty undistilled water; th!JS, influencing consurrer acceptance. 

Technology 2: ~vindmill water pt.mp 

When there is no PJtential for geothemal. electricity; or, where 
the o::>st of e.."ttension of existing fossil-fuel-fed electricity lines is 
prohibitively high, wind rradrines can serve as a useful altemative, 
given adequate supply. 

Wind provides direct rrechanical shaft power. Wind pressure is 
put on the propeller, which in turn powers a gear box that will turn cam 
and activate a vertical rod. By the rod's up and cbYn rrotion, CCI'!1?res
siOrr· and suction in the purrp is created. A foot valve allows water 
to run in one direction. '!hus water is ~ up through a pipe and 
discharged into a storage tank. It is iITportant to insure that non
saline water be purrped so as not to daIrage the punp. See attached 
sketch. 

'!he windmill will care disasse.nDled in individual boxes. It 
should be re-assenbled at the ISERST workshop before being sent to 
the field for installatiCl'l. '!he perfOIITEnce of the propeller, gear 
box and punp will be tested. '!he ptmp can be connected to a ba.'""I'e1 of 
water. Fran gauging the pressure, one can find out how deep it will 
be PJssible to punp water. Field installation will be supervised by 
the engineer on site. 
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Manufacturer I s instructions need to be follCMed closely. During 
the test asserrbly at ISERST in OJ ibouti city, the engineer will point 
out what has to be maintained. In the field the gear box has to be 
greased every two to three Ira'lths. 

M:lst of the parts need to be specifically procured fran outside; 
supporting frarres, windmill ITEChanisrn including propeller, vertical 
rod, punp, foot valve and well pipe. tVhat is available locally are 
discharge pipes, concrete for the fOl.mdation and storage tanks. 

other than the need for a skilled rrechanic to asserrble the gear 
box asserrbly, other workers can be unskilled. 

A realistic scale unit will cost about $60, 000 to yield :up to 
80 cubic rreters of water per 24-hour day, assuming rnaxi.nn.Jrn wind. 

Technology 3: Photovol taic water punp 

'!his device is largely justified for training and derronstration 
purposes. '!he potential for camrercializatian in Djibouti ItUlSt await 
tmtil l~ costs per peak watt hour becare materialized about five 
years fran the present tine. In the future photovoltaics will be~ 
econanically and financially a::xtt=etitive with other systems. '!he 
enphasis on training will include how to install the photovoltatc 
panels and the ronplete water pumping set, and haY to maintain the 
equiprent. Such pumps can be used again where existing electricity 

AIlS 

or future geothennal electricity is not available. Again it is 
important to avoid saline water in order to avoid damage to the punp. 
We will have to know the depth for the already-dug well before ordering 
the photovoltaic arrCl'js and ptmp. 

'!he technology prOvides direct current electricity to energize a 
notor providing rrechanical shaft ~ to punp water. Solar rays 
hit a photovoltaic panel and create electricity. A sufficient nt.IIrber 
of t.'1ese panels creates adequate ~ conveyed to outgoing cable into 
a m:nitoring device, which then allocates electricity for turning the 
notor. '!his in tum will activate a purrp which brings water up fran 
the well and discharges into a pipe and then into a storage tank. 
see attached sketch. 

'!he nanufacturer of the photovoltaic system will have to prOvide 
the engineer with a sketch of the frane support for the arrays. '!hen 
the workshop in Djibouti will have to fabricate these frarres. Cnce 
the imported panels fit inside the frane, then the photovoltaic cells 
will be tested outside the workshop in order to check the electrical 
~ output. '!he engineer needs to be assured that there is suff:i.cient 
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power for the electrical rrotnr and purrp and to check also if 
there are any problems in operating by letting the rrotor nm for a 
short ti.rre. '!hen the system will be de-assembled with disconnection 
of all wiring, as well as the support frarre and each one of the photo
voltaic panels put again into boxes and carried to the site for insta
lation with steel or plastic water pipes. It will be the resp::lnsibility 
of the Rural Engineering Service to provide the well, concrete base 
and water retaining tank. 

Maintenance procedures need to follow closely rranufacturer I s 
instructions. At least once - a year the rrotor and pump have to be 
cleaned and lubricated for all accessible rrechanical CXllip:)1lents. '!he 
r=notoVoltaic arrays have to be cleaned quite often because of dust. 
'!he panels can resist usual climatic disturbances except for heavy 
sand stO:rm3. 

Except for cerrent and water storage tank, all other parts have 
to be especially procured fran outside, even the electrical rrotor which 
is designed for only photovoltaic power. 

~stly skilled artisans will be required for the frartl2WOrk con
struction and for the installation. Unskilled labor can be used for 
unpacking and for hauling. 

'!his device can also be used to provide electric lighting and even 
to do milling and grinding, if institutionally feasible. '!here is 
anticipated to be little inccme and spread effects for this device until 
well after c::atpletion of the project when the system becates cost
ccnpetitive. Its benefit at present is for training. 

'!his device will cost about $80, 000 to install, yielding about 
80 cubic IlEters of water for seven to eight hours of intense sunlight. 

Both the windmill and photovoltaic purrps will be operated and 
maintained by a govenurent provider with probably minimal camu.mity 
involverrent. SUch sub-surface wells nay alter work and social pattems 
of waren and children who collect water fran less accessible places. 
Again the taste of deep sul;)-surface water may be different fran what 
people are accustareCl, hence, will influence consurrer acceptance. 

Technology 4: Electricity wind generator and controls with 
refrigeration with standby system 

Electricity };XJWers a rrotor which in turn powers CClTpressor and 
fans, with an internal cc:rrbustion engine and conventional electric 
generator as standby equiprent. An electrical generator powered by 



wind will replace the gear box provided for water ptll'Iping. otherwise 
the frarrework structure is the sane for both the punp and for the 
generator. See attached sketch. 

As distinct fran the wind water punp, electricians will have to 
maintain wiring and connec.tions for the electric gener..;l.tor. A local 
outside rrechanic will have to install the refrigeraticn system. 

All parts for this deviCE have to be especially imported for 
this project. '!he Fishing Cooperative will have to build the foundation 
'!he Cboperative will supply the cold storage roam. 

Although capital costs for wind electricity generation may be 
higher than for the same for fossil fuel generated electricity for 
the a::nparati ve scale, recu....-ring costs for wind ele.."trici ty will be 
down, while those costs for conventional energy will go up. Fran an 
econc:rnic viewpoint, society should bear the heavy capital cost and 
let the individual investor-user bear the rroderate recurrent costs, 
rather than vice versa. 

'!he entire system will cost approximately $85,000 to yield a 
maxirrnJm of 23400 watts of cooled air per hour. 

N:)te needs to be taken that uncooled fish may be preferred by 
sare because such rrethods, rather than freezing, will enhanCE the 
flavor and texture of the fish. 

Technology 5: Solar panels with controls for fish drying 

'!here are a nurrber of technological alternatives to dry fish. 
'!he traditional rrethod of laying on the sand is not sanital:y with 
high insect infestation, and takes a long tirre to dry; with required 
surveillance to prevent rot setting in. Another way would be to put 
fish on a rack alone or on one with legs; the latter facilitating 
better circulation in order to accelerate drying. Another way is to 
use a solar cabinet dryer, but there is poor ccntrol of tenperature 
to maximize drying. Another p:Jssibility is a flow-through cabinet 
using a flat plate collector to provide hot air produced fran solar 
radiation, rather than with butane gas, ~ or electricity. 'lhese 
are ~ additional advantages: this flow-through deviCE has the sane 
Ckivantages of the other solar cabinet dryer, but there is provision 
here for better 1:eIq?erature controls. In addition, this deviCE allows 
air to flow around the fish, not just on one side, as ~d prevail 
with the other tyt:e of solar cabinet dryer. 

A/2l 
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'lhe fish are brought to the dl:ying t~ on trays and installed 
inside on different levels. '!he tower is then sealed. 'lbe duct con
necting the collector to the dl:ying tCMer is equipped with a rranual 
carrper. By opening or closing the daI'l'per, the arrotmt of air to the 
dl:ying tCMer and the te.nt:erature (4S·-7S·C) in the tower is controlled. 

Hot air perfonns its jab in dl:ying by lessening the humidy fran 
fish tiSSlE. '!here is a thenrareter located in the dl:ying t~r to 
guide the operator in opening and closing the danper. See attached 
sketch. 

'lbe solar panel can be made of wood or netal or bricks in a five
walled box, with wrap-around insulation. '!he box surface needs to be 
painted black or surfaced with black materials in oIder to max:i..rnize 
absorption of heat. An opening is provided on one side at the botton 
of the collector and on the opposite side on the top for the hot-air 
outlet. 'lbe top is of glass or transparent plastic. 

'lhe tower can be built with any local materials, including insula
tion. Trays could be made out of wood and wire or rretal. 

In order to operate the fish dl:yer an individual will have to control 
the danper, and check the thenn::m:ter. Haintenance needs to focus on 
cleaning the glass and black surfaces often and to insure that the 
collector and tower remain air-tight to prevent insect infestation and 
loss of heat. 

All supplies for the fish dl:yer can be obtained locally - wood, 
insulation, glass, sheet and angle-iron netal, bricks and concrete 
blocks. 

'!here is need for at least one skilled laborer capable of doing 
all rreasuring and cutting of prirraIy materials. '!he rest of the 
workers can be tmSkilled. 

'lhe fish dl:yer has a great poter.tial for :replication because all 
naterials are available easily; the PloceSS for construction is not 
sophisticated and is labor-intensive. Skills l:eC.iuired in manufacture 
are easily cx::rrpatible with other carpentry and rretal work errployrrent 
possibilities in the COtmtry. 

'lhe fish dryer prototype will cost about $600, and will yield 
20S0 watts of hot air per hour for seven to eight hours of inten-~ 
stmlight per day. Note should be taken that this in'proved type of fish 
drying CCIl'f€tes with present traditicnal nethods that the Yerninis use 
to dry their sardinella. 
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Tedmology 6: Fish SITDker attached to dryer 

Srroking fish is desirable as a new' taste to develop a new COI'l.St1I1Er 
market. Such a precess can be installed within the fish dIyer. A 
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rretallic oone covering a wood fireplace with a darrp:!r can be built to insure 
that oxygen is minimized in order to get as I!1.1ch srroke as possible. 
All materials are available in Dj ibouti . See attached sketch. 

For operation, three factors need to be a:)ntrolled: First, 
the daIrper to regulate tenperature, with help c= a thenn:rreter; second, 
humidity with the water poured into the air discharge fran a bucket 
or pipe, with also help of a hllTlidstat; ana, third, a danper for 
regulating SITDke, errploying visual obsexvaticn of intensity and volurTE of 
SItCke. 

This device can OJst about $150 and needs to use only a few kilo
grams of wood a day. Note should be taken that the taste of fish 
resulting f:ran dIying and SITDking may affect consurter acceptance.' 
Havever initial distributicn will be made in the refugee carp feeding 
p:r:o:JLdllL in order to tmderstand OJnSurter reacticn better. 

Step 5. Identifying Energy Conservation Processes 

'!here are four specific strategies to undertake in irrproving Q'l 

first and second-law efficiencies: 

irtproving ronservation planning by instituting energy 
atrlits 

• reduce transfer of solar radiaticn inside buildings 

inprove controls and usage rrethods in industrial processes 

achieve a lcng tenn research and developtEIlt p:r:o:JLaru in 
maximizing second-law efficiencies. 

Energy audits 

Data need to be collected to get better control over present p-o
cesses to larger term actions by replac::ercent of obsolete equiprent by 
new designs using m:dem technologies. t'1e have to look into a nUti:ler 
of factors: conversion processes, proper tmits of rreasure, types of 
fuels, fuel analysis, instJ:'IJrrentation, analysis of data, capacity, 
utilizaticn effects, quality of heat, system botmdaries, use of scrap 
materials and recycling. It is possible to use text:bcxJk values to 
calculate m.i.nirn..Irn atrOtmt of energy which ITD.lSt be used to perfOIItl any 
task, since a great deal ITOre than the minimum arrount of energy is 



./ 

/' 
".-

,/ .-.-
~ -l ", 

"-
" .. 

....... 

, I 

I 
r 

I~ing ~~r PrOvided by 
! ' Fishing Coc:::!Jerati ve 
I 

..... I 
.... @ ~~ _1..---'IheJ:::m::r.eter 

I 
............ ®~distat 

I 



always consurred. 'Ihus by catparing actual oonsunption to rn:inirnum 
required oonsurrption, opportunities for system iIrprovenents can be 
identified. 

For first-law efficiencies, the follCMing questions need to be 
answered: 

• what percentage of the energy oontent of the particular 
energy source offered is actually delivered to do the 
required end-use MJrk. 

identify prex:=ess dlanges that MJuld increase or decrease 
energy consunpticn 

identify fuel substitution opporttmities to alter a fuel 
mix 

• ITeasure energy inpact of these process changes or fuel 
substitutioos on production rates and overall energy 
consunpticn 

cx:npare energy costs of altemati ves for proC1ucing the 
sarre camodi.ty, using the payback period ITethod of finan
cial analysis. 

Reducing transfer of solar radiation inside buildings 

With the above data base we can nCM apply practices to three 
fields: buildings (better materials, inproved design and rrore natural 
ventilaticn); industrial processes; and, inproved tecimologies. 

For inproved materials we need ncn-irrported concrete blocks and 
bricks. IDeal lava material would be ideal for lighweight insulaticn, 
to prevent solar heat penetraticn. tve also need to add insulation 
above the ceiling. Tar paper is used to prevent rain fran caning into 
the house and gravel is used to protect the tar pap:r. 'Ihese two heat
absorbing materials will becare much hotter than outside arrbient tenp
erature to prevent radiation of heat inside the building cne IlUlSt add 
insulation belCM the roof. 

'!he designs of buildings oould be rrodified to provide natural 
drafts between double walls and the ceiling. '!he double wall principle 
calls for air c:i.rculatioo between two walls and exhausted through the 
roof by natural or ItEChanical ~. t-lhat occurs is that the outer 
wall heated by solar radiation will radiate heat to the inner wall. '!he 
cxmsequent heated air between the two walls rises by convectioo and goes 
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out thJ:ough the gravity or pcwer ventilator. Similarly an air space can be 
made between the roof and ceiling for air drafts to escape through 
a ventilator. With such doubling of walls and attics we can cxmserve 
alx>ut 40% of electrical energy used for cooling. 'Ihis rrethod is 
ruch cheaper than even using a good insulation material such as 
styrofoam. See attached sketch. 

Much better ventilation can be assw:ed for factories, offices,. 
shops and residences. When rranual workers in a facto:ry are not 
exposed to an optimal oorrbination of t:ercperature and humidity, t.'1eir 
productivity and efficiency suffer. Positive air flCM ventilation 
will increase such efficiency through natural drafts or rrechanical 
oooling. Just opening winckws and doors does not always assure 
optimal ventilatic:n. Exhaust fans should be considered. 'rhus we 
are making an energy conservation decision whether the increase in 
worker productivity (hUITEn energy) will offset the required increase in 
m:chanical energy to achieve such YA:Jrker efficiency. 

Inprove controls and usage rrethcds 

Properly designed ITechanical devices and controls in the area 
where there is usage of energy would be reo::mrended. If electrical 
~r is used we need to confiIm that the end-use technologies are 
not over-designed, using too ruch energy for too little required 
benefit. Useful horse~ and driving horsepower should be the 
Sarte. 

Resource reCC>Vel:Y should be cxmsidered if steam is used for prcr 
cessing. '!he resultant cxmdensaticn or heat fran industrial waste 
or industrial hot water should be recovered for addi tiooal energy uses. 
Similarly steam or hot water devices need to be checked for C01SUItp
tion flaYS against minimal requj.renl:mts, necessitating perhaps nore 
controls. 

Achieving a long term researdl and develOptEnt ~roy:r:aIU 

ISEPST should consider t\«) illp:>rtant projects for looking into 
seccnd-law efficiency practices. First by camercialization and dif
fusion of infonnation a1. similar uses elsewhere for solar and wind
p:JWered water punping and food preservation, such end-use energy 
worktasks can be enhanced. Second, ISERST can beneficially expand 
00 new energy end-uses for renewable energy - when irrigation using 
renewable energy becares practical; when central cooking using solar 
stoves is feasible; and when geothennal electricity can be plugged 
into the existing national grid. 



A/29 

.... ____ Wind Driven Convection 
~I T'T'T'l"TTTT~. Type or Electricallv Driven 

Tar paper~ Exhaust Fan. - -
Insulatiol1, ~ 

Attic --~ '-.......-

<.:.eiling I~--Air Space 

~--uu·ter Hall 

SECI'ION 



Annex B 

Economic Analysis 

An in-depth analysis showmg econanic applications of several 
of the altexnative technologies follows: 

Solar Drying 

With Djibouti's limited agricultural production, major application 
of solar ch:ying techniques will be in the fishing sector. At present, 
the USAID fisheries project , with assistance fron CRS, is ch:ying 
sardines in the sm. Sun dl:ying is practical but it has the follow
ing disadvantages which solar ch:ying units can correct: 

a) the traditional process is uncontrollabie~ as:'.it 
is at the mercy of the elements 

b) good quality of the product cannot be guaranteed 
c) a large area is needed for ch:ying purposes 
d) sanitation cannot be controlled, as the food can 

often be contaminated by dust, insects, birds and 
rodents 

3) sm ch:ying is tine consuming 

The existing Djiboutian technique for sm ch:ying of sardines uses 
wire racks which are one meter by two meters which can ch:y 100 kilos 
of wet sardines per week. Each rack is separate (Le. they do not 
stack on top of the other) and they cost about $600 each, carplete 
wi th necessary screening. Current demand for dried is 156,000 kilos/ 
year for refugees and 200,000 kilos/year to be exported to Yerren 
(fresh sardines lose one half of their weight when dried.) Using 
the existing Djiboutian ch:ying techniques, one hundred and seven 
trays ~uld be needed to handle this volt.lIte resulting in a capital cost 
of $64,200. 

'The sardine could be dried in a solar ta-.e.r containing a stack of 
14 trays, each 4 feet by 4 feet with ventilation between trays. 
Drying tine for each tray ~uld be reduced to boo days. Each t~r 
~uld use two solar panels (at $450 each). Total cost of the ~r 
using local material is estimated at $3500; four tCMerS v.ould be 
needed to process the 356,000 kilos/year as presently demanded for a 
total cost of $14,000. 'rhus, based on invest:rrent costs alone, ch:ying 
of the fish using appropriate solar technology will save $50,000 for 
356,000 processed kilos/yc:!ar. It is estimated that total sustained 
yield of sardines fran Djiboutian waters could be as high as 9,000 
tons per year. If markets can be developed, the sardine dl:ying indus
try in Djibouti could increase tenfold. Not only would this be a 
viable use of solar technology, it would also employ vastly rrore 
fishenmen and processors. 



Possibilities also exist for drying of shark meat (estinklted yield 
of 2 to 3,000 tons per year) and for srroking of fish using solar 
techniqu:s. The solar panels could be asserrbled in the workshop set 
up under this project which would further reduce costs. 

Solar Stills 

Though there are n1..llrerous designs, a solar still generally consists 
of a black oottorred tray filled with brackish water and covered by a 
slopping roof of galss or plastic sheet. Sunlight evaporates the water I 
which condenses on the underside of the transparent cover and trickles 
dcM1 into a trough running along the bottom edge of the cover. Such 
stills can yield five liters of fresh water per square meter of collec
tor each day. Lifetirres of stills have exceeded 20-30 years with the 
maintenance and operating costs that are generally very low, depending 
upon the design and materials used. Potential problems invol vB re
n'Oving the dehydrated residue of the feed water, the durability of the 
clear cover I corrosion aJ?d sitting. 

Solar distillation units can reportedly be built for between 
$15-$30 per square meter, which with a capital recovery rate of 10-20 
percent annually irrplies capital costs of $1 to $4 per cubic meter 
(thousand liters) of water distilled. 

Solar stills could have a wide application in OJ ibouti. Fishing 
carrps along th:! coast and the islands are constrained due to lack of 
fresh water. At present, small fishing carrps have to be serviced by 
}:cats which bring in fresh water. Solar stills would decrease the 
need for such trips. For example, a small project has been set up 
on Island of Muscale in the Gulf of Tadjourah for ~)loitation of a 
red algae fran which a jelling agent is extracted. '.!.he project has 
to be serviced with water Pvery o:-",3r day fran Djil:cuti. ~ round
trip is arout 20 kilareter.::i and ll. . . 10 liters of fuel priced at 
$.74 per liter. In addition, at least tv.u people have to make each 
trip. The USAID fishing advisor feels that with a solar still, trips 
to the project would be cut back to arout once a week. Thus, a solar 
still would save this project two roundtrips to the island a week as 
well as the boatmen's laror. Similar application could be made for 
trips to other outlying fishing villages. 

Photovoltaics 

Today's rrost widely used solar or photovoltaic cells are IlEde of 
silicon which produce electricity when exposed to the SlID. The cells 
are arranged in arrays and encapsulated for protection. Photovoltaic 
devices can be extrerrely rugged and require very little maintenance. 
The voltage produced is relatively constant while the amperage increases 
directly with increasing solar insulatirn. 
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Applications of solar cells in Djibouti could include ptmping 
water and po.vering cold stores for the fishing industry in rur~. areas. 

Due to advances in technology and specialty markets, prices of 
solar cells have fallen fran $300 - 5,000/peak watt ~!Pk) in the 
early 1970's to $15 Wpk. The u.s. cepartrrent of Energy has estimated 
that the cost of photovoltaic cells will drop to $9.50 per peak watt 
by 1985. So-called "balance of system" costs including structural 
supports, electrical circuitry, batteries and installation presently 
cost about $15/Wpk for many applications, however, and there is no 
irmediate prospect that the cost of these car.1pOnents will be reduced 
as rapidly as that of the cells. As the cost of rells declines, the 
numl:::er and variety of econanic uses will increase. '!he cost decrease 
~-rill be especially linpJrtant to uses which require lower than average 
"balance of system" costs. This would include cases such as water 
purtping where battery storage and much of the electrical equiprent 
can be dispensed with and in cases in which structural support can be 
integrated into a building or other uses. * 

In an October 1980 decurrent, the U.S. D:!pa.rt:nent of Cbrrrrerce 
states "photovoltaic" power systems are currently market ready for 
many uses where m::x:lerate arrounts of electric power are needed in 
rural or rerrote regions. While research and developrent efforts are 
a:mtinuing in order to further reduce costs and increase efficiency, 
it is not yet widely understood that photovoltaic systems are now 
carpetitive with ItEny smaller conventional system, especially overseas, 
and are rapidly becaning serious contenders in new market areas. 
Prices will rontinue to decrease as sales volurre uses. Consequently, 
substantial expansion of photovol taic system use may be expected in 
the next 2-3 years when they are expected to be widely carpetitive with 
diesel and gas generators at world oil prices. * 

Since the derronstrations of altemate energy technologies will 
not take place until year three of this project, it is entirely 
possible that photovoltaic cells will be economically viable at the 
point in ti.rre. If so, derronstration of such devices will be included 
in the project. 

*Source: Prospects for Traditional and Non-conventional Energy 
Sources in ceveloping Countries, World Bank Staff Vk:lrking Paper 346, 
July 1979. 

*Source: Photovol taic Industry Profile, U. S. repa.rt:nent of Q:mrerce, 
October 1980. 
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Windmills 

The prmcipal use foreseen for wmdmills in Djilxmti will be for 
the provision of water to isolated small villages. The economic 
feasibility of winCipaver is particularly sensitive to the scale of 
operations required. Assuming adequate wind regj..Ires and other appro
priate site conditions, win~r beccmes increasingly attractive as 
the scale of operations declines. MJst derrands in rural OJ ilxmti 
will be to serve small FOPulation groups of less than 2000 people. 
iVhile no site specific analysis has been prepared for Djibouti, the 
following Kenya analysis is presented for illustrative (applications 
of the technology will be very similar in both Kenya and Djibouti) 
purposes. In addition, Kenya will be an eligible supplier to Djibouti 
and for these reasons it is felt that the Kenya analysis bears 
application to Djibouti. 

It should be noted that the price of diesel fuel in Djibouti 
is lower than that in Kenya. Djibouti has received assistance in 
subsidized oil fran its Arab brothers but there is no guarantee' that 
this assistance will carry on in the future. For the purposes of an 
econanic analysis, the ~rld price of diesel should be used. Thus 
the fact that the price of diesel is less in Djibouti than in Kenya 
does not effect the conclusion of the Kenya example, i.e., that wind
power is economically viable. 

Kenya Windmill Analysis 

Installed costs of windmills vary widely depending UJ:X)n the make 
and rrodel, desired storage capacity, etc. Prices for three roughly 
similar windmills are provided in Table 1. Total water pumping systems 
costs could be 2-2.5 tines this figure. For instance, in a current 
project in Tanzania using U. s. CeIrpster Windmills, the total system 
cost including v.ell, water storage tank, piping, etc. is slightly 
rrore than twice the cost of the windmHl alone. 

TABLE 1 
o::MPARATIVE CAPITAL cns'IS 

FDR THREE wnn:MrLI.S 

Dempster - 12 foot (U.S.) 
Kijito - 12 foot 
12 PU 500 (Kenya) 

1. KSh 35,000 
2. KSh 28,500 

Celivered Cost (00$) 

$2,500 
$4,861 1 
$3,958 2 



Of the two locally rcanufactured windmill types, the Kijito mill 
is by far the best knavn and has been used in this analysis. The 
twenty-foot Kijito mill is carpared with a Lister LTI, one of the 
smallest diesel ptJrll:lsets used in Kenya. Both systems are assurred 
to serve a water system of 20,000 gallons, which could provide 90 
liters of water per day to a population of 1000 people. 

Table 2 highlights the fact that capital costs of the Kijito 
ptJrll:ling system are alrrost three t.i.rres those of the diesel unit. 
H~ver, the higher recurrent costs of the diesel unit -- fuel, oper
ating labor, and maintenance - result in l~r total system life
ti.ne costs for the wind unit. '!he costs of both systems rreet in the 
sixth year of operation and thereafter the wind unit is significantly 
less expensive. Investors typically look for a shorter payback period 
than eight years. HCMever, while the payback period is long and the 
discounted return for the increrrental investnent is low, al temati ve 
assumptions regarding fuel price escalation, diesel downtime, etc., 
could make the windmill appear to be an attractive investrrent. 

Canparison of a windmill and diesel unit providing only 4000 
gallons per day or (90 liters per day) to 200 people - make the 
windmill look much better. The cost of the smaller Kijito system is 
only 1. 22 times that of the diesel unit, since this size is belaN 
the limits at whidl diesel units can be scaled down easily. Windmill 
recurrent costs again are much l~r than for the diesel unit, and 
the windmill pays for itself within two years of installation. 

This analysis illustrates that the economic feasibility of wind
~r is particularly sensitive to the scale of operation required. 
Assuming adequate wind regirres and other appropriate site conditions, 
windpower will be increasingly attractive as the scale of operation 
declines. At the sane time, since rrost of the remaining unserved 
rural population is scattered, it is likely that the typical scale 
of requirerrent will decline over t.i.rre. 
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It should be noted that the Kijito mill is relatively new, and 
there are qu:stions regarding its long-tem maintenance requirerrents, 
useful life, etc. At the sane tine, for many rrodels it currently is 
less expensive to inport a well-known windmill rrodel of proven reli
ability fran the U.S., Australia, or Argentina. It also is possible, 
as in Cape Verde, to produce such standard windmill designs in small 
shops at approximately half the cost of the Kijito or inported windmill 
It thus appears that there is scope for production of windmills with
in Kenya which would be canpeti ti ve with diesel pumpsets over at 
least the low end of the system capacity range. 



(1) 
(2) 

(3) 

(4) 

Windmill 

TABLE 2 

Estimated Capital and O{:erating Costs 
of Small Water Supply Scherre 

(20,000 gallons per day) 

Wind powered 

Kshs. 70,000* 

Diesel powered 

Diesel engine Kshs. 13,880* 
Base and pulleys 6,500 
Punp 15,900 
Purrp House 1,500 
Pir;es 10,000 10,000 
Storage tank 45,000 6,200 
Concrete foundation 500 
Installation 7,500 500 
Transportation 3,000 200 

Total 135,500 55,180 

* Prices are inclusive of 15 percent sales tax 
(1) Kijito windmill, 20 ft. rotor, Standard 30 ft. t~r, MA. 

4HP output 
(2) Lister LTl, air cooled engine, 2.5-7.0 BHP 
(3) Southern Cross, 12" Stroke, HD-F 
(4) :Recarmended storage capacity for a windpunping systei'ii is 

three t.iIres daily requireIrent. In this case it is asS\..ureO. 
to be 20,000 gallons per day 
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II. Essential Iecurrent Costs (Kshs. per year) 

Wind~d Diesel powered 

Fuel Kshs. 8,256 
c:p:ration and 
Maintenance Kshs. 2,080 (2) 8,277 (3) 
D:preciation 7,033 (4) 5,518 

Total 9,113 22,051 

(1) At 1500 RPM fuel cansumption is .87 liters per hour. The 
diesel engine is assurred to run 8 hours per day ~ 365 days 
per year. The present cost of diesel fuel in Nairobi. is 
Kshs 3.25 per liter. 

(2) Estimated at 2 percent of capital costs per year. 
(3) Estimated at 15 percent of capital costs per year. 
(4) Based on a linear write off of 15 years. 
(5) Based on a linear write off of 10 years. 
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ANNEX C 

Threshold Decision based on Initial Environmental Examination 

Project Location: 

Project Title: 

Project Number: 

Funding: 

Life of Project: 

IEE Prepared by: 

IEE Revised by: 

Environmental Action Recommended: 

Action Requested by: 

Djibouti 

Djibouti Energy 

603-0013 

$4.0 Million ESF 

Fy'81-Fy'85 

D.E. Dibble 

Dr. J. Gaudet, Regional Environmental 
Officer, REDSO/EA 

Negative Determination 

E.M. Amundson, AID Affairs Officer 

Sheldon Cole, for 
E.M. Amundson 

Bureau Environmental Officer's Concurrence: "//~ • 

A1'PrOVedLJm.u~ ~ 
Disapproved: ---------------------------
Date: g..? ga.y' 198/ 

T' 
Clearance: GC/AFR: ~ 



Initial Environrrental Examinatioo 

I. Project Description 

'!he Djibouti RErrewable Energy Project will consist of a 
five-year effort to inprove the institutional capabilities of ISERST 
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to perfonn research in the energy sector, to carry out several denonstra
tions of renewable energy applications, and on the basis of the results 
thereof, develop national energy plans and options for presentation 
to the GroD. 

II. Project Cl:Jnponents and Discussion of EnvixOIlIl'EIltal Inpacts 

A. Construction 

'!he rrost inportant physical ~ent of the project will be 
the coostruction of a building for the Earth Sciences Section of ISERST 
'!his building will be a typical Dj iboutian structure but incorporating 
design features for rnaxirrnJm energy conservation. care will be taken 
to assure that it will be environrrentally sound. It will be located 
00 vacant gromld within the city high enough to assure run-off of 
water in case of sto:rms and will have its own stOITn sewerage system. 
It will also be equipped with normal sanitation facilities such as 
running water and toilets. 'Ihe prospective site location will not 
disPlace or infringe upon any human habitation nor fCXJd production 
activities. 

No significant environnental inpacts are foreseen as a resUlt 
of project building oonstruction. 

B. Cerronstrations of Solar and Wind Energy 

'!he Project will inclme six small renewable energy dem:>nstra
tialS using wind and direct solar en(,ll"gy. 

1. FISH DRYm3 AND SMClKll'l; (2 demJnstrations) 

~ denonstrations will involve dJ:ying and srroking of fish. 
'!hese will rrerely introduce the use of solar energy to a fish dJ:ying 
experinent that has already been started by the fishing cooperative 
with the assistance fran catholic Relief Services. . 

CRS is using the product of this initiative to supplenent 
its present PL-480 refugee feeding program. '!he fishing cooperative 
is already the beneficicu:y of another USAID-funded project allred at 
inproving the welfare of local fishemen by providing them IOOre 
appropriate equiprent to augrrent their catch and a marketing outlet 



for its saleoi 'nlere is a full tine u.s. advisor on this project 
who has designed a technically and environmentally sotmd device for 
fish drying. It is not cxmtenplated , given the current situation, 
that the addition of a fish srroking wlIfX"llent and the use of solar 
energy to the process will result in significant enviroIlIlEIltal 
effects. If anything, the process due to the inherent control 
standards required will mitigate against the less sanitary 
(traditional) rcethcrls presently being employed. 

2. SOlAR STILL (1 de.constration) 

A small project tmder the auspicies of ISERST has been 
in place for SatE tirce tmder whidl red algae is oollected on a 
full-tirce basis en the island of M:rucha where no p:;table water 
exists. '!here are four persons in pe.trnanent residence at the 
site. Drinking water is presently carried to the island from Djibouti 
on a regular basis by boat. Under this project a solar still would 
.be built and installed on the island. A small dem:nstratien still 
will be rrore than adequate to rreet p:;t:able water requirerrents. 

'nle only adverse effect this actions might have on the 
envirOl'lllEnt is that the availability of water might attract rrore 
people (Le., tourists) to the island. '!his is not expected to occur, 
because the production capacity of the still will be closely geared 
to the needs of the four r;:eople oollecting red algae, and any other 
opporttmi ties for econanic activities are a.llrost non-existent. 

3. WIND-P<M:RED REFRIGERATION ( 1 deIronstration) 

'!his dem::mstration ~d sURXOJrt the establis.tment on 
the Red Sea coast (north of the Gulf of Tadjoura) ... a base with a oold 
store for the fisheries COQ'J&ative. '!he small oold store would be 
provided with electrical ~ by a wind generator. 'Ihe base would 
make it possible to exploit the excellent adjacent fishing grotmds, 
which to date has proven difficult for traditional fishenren. 

Fish nrust be refrigerated in this hot climate inrcediately 
upon being caught and fishenren must carry with them large quantities 
of ice for this purpose. A new base near the area in questien would 
penni t the fishemen to sell their fish soon after being caught 
and to take on new supplies of ice. Also the t.irre lost in traveling 
back to Cbock or Djibouti would be saved. 

'Ihe contenplated derronstraticn would be sited at an existing 
settlerrent. It could result in SatE small inpact on the area 
since fishenren would care to it to sell their catch and take en ice. 
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Due to the nature of its size, it is not anticipated that this action 
will have any deleterious inpact on the environnent. 

4. SOIJ\R AND WIND-PGmRED PUMPTh[; DEMCmTRATIOO (2 derronstrations) 

'lhese denDnstrations will be carried out in oollaboration with 
Rural Public t·lorks, Le. Genie Rural of the Ministzy of Agriculture. 
Genie Rural's role in the OOlmtzy' s develq;m:nt is the drilling of 
wells and establishing of water FOints throughout the COtmtzy. Genie 
Rural develops annual work plans for water exploi tatian, i. e. ftmds, 
equiprent, and rranpaye.r, in order to bring into production neu water 
FOints each year. All of the planning and design ~rk is done by 
Genie Rural in crlvance of the installation ~rk. '!he wells are 
noIInally ~ed by diesel electric purrping tmits. 

'!he Renewable Energy Project will provide a photovolaic 
and a w:ind-powered purrp as derronstrations for ~ wells for the 
production of drinking water. '!he use of solar and wind-pcMered punps 
will ooviously have a FOsitive inpact an the environrrent, b~gh . 
d:im:inished noise and air FOllution. 

A feasibility study will be carried out prior to locatiilg 
the well sites and due consideration will be given to local environ
rcental effect:s. '!he design of the wellhead will be such as to prevent 
local transmission of water-botmle diseases, thus little of no 
secondal:y impacts are expected. 

III. SUbprojects 

Several smaller subprojects may be identified after project 
inplerrentation. In each case an environnental review will be ma:le 
in writing by or for the ~ional Environrrental Officer prior to 
authorization and inplerrentation of a"1y individual subproject, in 
ccrtpliance with Regulation 16, Section 216.3 (A) (7). 

rv . M:Jnitoring and Review 

Pericx:lic inspection of the project's 6 derronstratian sites and 
any new subprojects will be made by the ~ianal Environnental 
Officer who will review and reFOrt on any adverse effects to the 
Bureau Environrrental Officer. '!he pericx:lic review will also be passed 
along to ISERST, because one of the stated goals of the project is to 
establish an evaluation capacity wi thin ISEPST to evaluate the 
prototypes. 
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v. Recam'endation 

A negative detennination is recamended for the project. 



IMPACT IDENTIFICATION AND EVALUATION FORM 

Impact Areas and Sub-areas 

A. LAND USE 
1. Changing the character of the land through: 

a. Increasing the population 
b. Extracting natural resources 
c. Land clearing 
d. Changing soil character 

2. Altering natural defenses 
3. Foreclosing important uses 
4. Jeopardizing man or his works 

B. WATER QUALITY 
1. Physical state of water 
2. Chemical and biological states 
3. Ecological balance 

C. ATMOSPHERIC 
1. Air additives 
2. Air pollution 
3. Noise pollution 

D. NATURAL RESOURCES 
1. Diversion, altered use of water 
2. Irreversible, inefficient commitments 

E. CULTURAL 
1. Altering physical symbols 
2. Dilution of cultural traditions 

F. SOCIO-ECONOMIC 
1. Changes in economic/employment patterns 
2. Changes in population 
3. Changes in cultural patterns 

G. HEALTIl 
1. Changing a natural environment 
2. Eliminating an ecosystem element 
3. Other factors: 

Spread of Disease Vectors 

H. GENERAL 
1. International impacts 
2. Controversial impacts 
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N 

1/ ~ - ~o environmental impact H - High environmental impact 
L - Little environmental impact U - Unknown environmental impact 
M - ~Ioderate environmental impact 



Project: Energy Initiatives 

Project Number: 803-0013 

NARRATIVE SUMMARY 

Program or Sector Goal: 'Ib assist 
the GROD to reduce that part of 
the B of P disequilibria caused 
by the ir:;-ortition of fossil 
fuels as Diibouti's sole enerqy 
source. 

Sub-goal: '1'0 assist the GRJD in 
-- providing high quality applied 

research capability in support 
ot; the social and ecenanic . 
ob;ectives of the country. 

Project !'urfOse: To assist GR:lD 
in establishing the institu-
tienill capacity to collect and 
orgnnize basic energy infonnation 
to direct Lesting of various 
energy technologies and to 
assist in developping policy 
options concerning proouctien, 
consUlTptiorl and comrervatien. 

J\NNEX D 

LOGICAL FRAMEWORK MATRIX 

OBJECTIVELY VERIFIABLE INDICATORS 

L. ~ to 50% r"~uctien of fossil flEl 
inports in real tenns by- 1999. (constant 
1985 prices, GOP and pop growth rate.) 

2. Signfficant increases in Natienal 
Invest:rrent Budget. 

1. significant increases in nl.lllber and 
size of research programs. 

2. Inproved and closer linkages between 
ISERST and Directorate of Planning. 

I. Increased nl.lllber of studies supporting 
prcposeci GROO invest:rrents. 

1. system set up for reporting to govern-! 
rrent decisien makers en energy supply, 
demand and conservatien q:ltions. 

2. System set up and flIDctiening for 
contributing inplts to GovemIrent en 
investJrent and policy options for 
solar and wirrl energy. 

MEANS OF VERIFICATION 

1. N ctienal statistical Bulletin 

2. Annual National Budget 

3. Ministry records and 
Balance of Paynents records. 

1. Research Institution reports. 

2. GRJD records. 

3. GRJD project doc.unents 

1. ISEPSI' annual reports to 
mOD 

2. ISERST social/econanic 
data surmaries 

3. ISERST technological assess-
rrents 

. Da te: 22 M:lr 1981 

IMPORTANT ASSUMPTIONS 

1. Governrrent remains ccmrt 
mitted to active progr
am of substitution of 
falsi! fuels 

2. Fossil oil prices continue 
to rise at pr~sent rate 
or faster. 

1. That adequate hlUTBIl and 
financial resources can 
be provided to applied 
research. 

2. That other donors provi de 
suffieient assistanoe to 
other areas of applied 
researc!). 

1. ISERST has the capacity to 
coordinate solar and w ind 
R and D with its geothP. rnl 
effort. 

2. Government reinforces a nd 
supports i.nportant rold 
for ISER5T in pre-inves tJtI 
studies. 

~ 
'! 



Project: Energy Initiatives 

Project Number: 803-0013 

NARRATIVE SUMMARY 

Project Purpose (cent'd) 

LOGICAL FRAMEWORK MATRIX 

OBJECTIVELY VERIFIABLE INDICATORS 

s. System set up and flIDctiooning for 
planning research and develCfllCIlt 
activities over leng-tenn. 

4. ISF..RST will have drafted a pibanning 
document for future solar and wind 
Rand D activities by 19B6. 

5. System set up and functienning for 
disserninatien of ISER;T Rand D 
activities. 

6. Significant increase in the nl.lllber 
of potential user agel~ies receiving 
information on ISER;T discoveries. 

7. Significantly increased nUJ!ber of 
linkages between ISER;T and other 
international research organisms, 
especially in field of energy 
alternatives. 

B. Capability within ISER;T, especially 
in field of solar and wind energy, 
to serve as ccnsultants to GRCD 
executing aCJCllcies. 

9. Increased bilateral and multi-donor 
participation and flIDding of energy 
substituting programs and projects. 

MEANS OF VERIFICATION 

3. Iesults of Project Evaluatior 13 

4. AID Project evaluatioo 
slJ11llClri es • 

5. Ccntractor's periodic 
reports. 

6. GIro planning doc:ments. 

7. GOO[) annual btrlget subrnissior 

B. other bilateral and multi
lateral evaluation and 
reporting dQClITellts (e.g. 
mIP, World Bank, IMF) 

Da te: 22 Mar 81 

IMPORTANT ASSlIMP,.IONS 

3. GRCD continues to place 
inportant Emphasis en 
fossil fool energy 
substi tution. 

4. !ntemational pricing 
envircrurent concerning 
fossil fuels caltinues 
to encourage substitutmi<ll 

5. GRCD has rrechanism, in 
additien to pricing polid 
es, to foster cooperation 
be~n ISERIT and other 
GRJD agencies. 

6. GRCD has rrechanism, in 
addition to pricing pol-
icies, to hold out prani~ 
of eventual commercial-
izatien of prototypes 
which are successful. 

7. GR..D and international 
donor pressure for visibb 
interventiens prior to 
proper studies, abates. 

8. GRJD will remain carrnittm 
to its rural developrrent 
and slTBll-scale enterpri~ ~ 
strategies • 



Project: Energy Initiatives 

Project Number: 803-0013 

NARRATIVE SUMMARY 

Project Outputs: 

A. Informational arrl analytical 
Duta Base. 

Teehn j ca 1 ra ta Base on 
\'lind vel, t!ec arrl Radiatien 

Sa;.i ()-("'COnartic needs 
aSSCS5l'ent. 

Survey of' GR('D planning 
priorities 

B. P i~ ot Inter\lentiens/ 
Prototype Research 

Whrl pro: t.o}.ype 
Solar prototypes 

LOGICAL FRAMEWORK MATRIX 

OBJECTIVELY VERIFIABLE INDICATORS 

1. Data surrrnaries on liters of water 
needed, fi:';h to be dried, snoked , 
etc. 

MEANS OF VERIFICATION 

1. Data sunmary sheets of 
ISERST Earth Sciences and 
Energy Section. 

2. Data sheets on \'lind velocity, pressure 2. 
arrl duration. 

Scc-~ o-ea::nani c data Sll~ ,.~, 
) eports. 

3. Data sheets on solar radiatien, 
variance ane! duration. 

4. Duta sunmari es on kilCMatts of 
electricity to be generated, c:110ries 
of heat per cubi neter persecr.xx:l, etc 

5. rata sunmaries on liters of water 
per secend and :u ters of "'later 
per day which caI1 be punped and 
distrihuted. 

1. Windmill water pumps with 
water production capacity 
of upt to 512 m 2/day by PY 4. 

2. Electric Wind-powered generator 
with total refrigeration capac
ity of up to 3 tons/year. 

3. Solar stills (four - five) 

4. Photovoltaic water pumpl"g 
with capacity of 1.5 kw. 

Date: 22 Mar 81 

IMPORTANT ASSUMPTIONS 

1. Tine I!, <.\,.;:i val of neasure
nent equiprent. 

2. ISERST wiU n'C f·h. 
llECe',lsaqr authorized: en 
to ·.:arry out surve}'s 
arrl Ile3.surerrents. 

3. D::her ag€ncies "".i.' 1 (V fe1'
ate. 

4. 'l1ult qualified Djiboutiaro 
per~:.onnel eill' be· cbtainro 
fran "".: thin anc outside
ISER3T to car.-~ lo\.lt 

survey and d,.t a procl'ssing. 

l. Timely and safe arr ivaI 
of equipment 

2. prerequisite tests 
completed on schedu Ie. 

3. Counterparts traine d 
on schedule. 

4. Cooperating GROD ag encies 
make their own plan ning 
schedules available anu 
actively support ef fort. 

--------------~--------------------~--------__________ i_ ____________ __ 

p 
..... w 



Project: Energy Initiatives 

Project Number: 803-0013 

NARRATIVE SUMMARY 

Outputs (cont'd) 

C. Assessment and Dissemi
nation of Research 
Results. 

D. Energy Conservation 
Practices. 

E. Policy and Planning 
Recommendations to 
Government 

LOGICAL FRAMEWORK MATRIX ---------

OBJECTIVELY VERIFIABLE INDICATORS 

5. Solar panels for fish-drying. 

6. Solar panels for fish-smoking. 
with Smoke twwer 

7. Additional appropriate prote
types to be identified by the 
project technicians. 

Technical, economic, financial 
and social assessment studies 
completed by PY 2. 

1. Initial studies on possible 
conservation practices by 
PY 4. 

2. Functionning Local Building 
materials research capability 
which has component for 
energy conserving materials 
for construction. 

Final Report to GROD on ISERST' 
activities, and policy and 
planning recommendations by 
end of 1986 

MEANS OF VERIFICATION 

1. Contractor's progress 
reports. 

2. USAID Evaluations. 

3. USAID's reports 

4. ISERST's reports to 
the Presidency. 

Da te: 22 Mar 1981 

IMPORTANT ASSUMPTIONS 

5. Unforeseen damage 
does not occur to 
prototypes. 



Project: Energy Initiatives Date: 17 Apr 81 
LOGICAL FRAHEWORK I-IATRIX 

Proj ect Numher: 803-0013 

------
NARRATIVE SUHNARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSlMPTIONS 

FY (000) 

INPUTS: 82 83 84 85 86 

lIlD 1. Project agreement. Project authorized. 

Technical assistance (780) 124 152 164 164 176 
2. Request for Technical 

I~ng term (4.5 py) 
Short term (13.5 pm) proposal and contracts. 

Commoditl.es (862) 292 29 523 9 9 3. Bid documents. 

Project vehicles 
4. Plans and specifications. Lah/workshop equipment 

Office equip./supp1./pub1. 
Wind/solar measurements 
Prototype equipment 

Construction (820) 820 

Training US) 10 10 15 

Other costs (409) 56 71 94 94 94 
ObM for vehicles 
Temporary personnel (local) 
Miscellaneous 

Evaluation (35) 15 20 

Contingency and inflation 138 65 337 166 273 
(655) 

1:1 
Total (4000) 1506 289 1235 378 542 

....... 
VI 



Project: Energy Initiatives 
LOGICAL FRAMEWORK MATRIX 

Date: 17 Apr 81 

Project Number: 803-0013 

NARRATIVE SUHHARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIfICATION I~WORTANT ASSUMPTIONS 
FY (000) 

INPUTS: (continued) 82 83 84 85 86 

GROD 

Land procurement/clearing 400 
(400) 

ConstructIon (425) 425 

Commodities (SO) 28 7 6 5 4 

Persunnel (160) 27 28 35 35 36 

Other costs (80) IS 15 15 15 15 

Inf la t ion and contingency 31 134 31 23 16 
(235) 

Total (1350) 

Total Project CJst (5300) 



ANNEX E 

DRAFT SCOPE OF WORK FOR TECENICAL ASSISTANCE 

A. Scope of Work 

The overall objective towards whim the Technical Service 
cx:mtribute is: 

To develop a Djibouti institutional capacity to (a) collect 
and organize basic energy infonnation (b) direct testing of various 
alternative energy tedmologies, (c) assist in developing policy 
options concerning energy production, consurcption and conservation 
and (d) facilities transmission of the research results to potential 
public and private users. rescription: 

The project will be implemented within the National Institute of 
Scientific and '.rechnological I€search (ISEPST) locateEl within the 
Office of the Presidency. Within ISER3T, the project will be assigned 
to the Division of Earth Sciences and Energy. 

The project will have two thrusts. Firstly, the project will 
assist the GroD, rrost likely through a to-be-established National 
Energy Ccmnission, to mdertake in collaboration with ISER3T, basic 
stu::lies to develop data upon which to develop anational program of 
energy production, consunption patterns, and conservation; secondly, 
the developrent and evaluation of alternative energy technologies to 
figure in the fonmulatian of priorities concerning a national energy 
plan. In light of the organizational problems involved and the lack 
of backgromd in energy planning in Djibouti, the initial studies/ 
planning phase of the project will require important and innovative, 
limited technical assistance. The major thrust of the technical assis
tance CClllpOI1ent will be concentrated on the ensuing applied research 
CCITq?OIlent in-solar and w:nd developrent and, to a lesser degree, ron
servation. 

The project concentrates on the developrent of suitable prototypes 
of renewable energy devices mder a variety of circumstances to be 
fomd in Dj ibouti. It involves an operational research approach for 
the integration of the technologies developea .L:1to the systems of needs, 
uses and prac'..:ices of the target populations. This involves testing 
the prototype in the field, rronitoring their perfonnance, and 
evaluating them in light of their cost effectiveness as a neans of 
replacing any alternative energy sources. This implies careful eva
luation of maintenance requirerrents in view of the rerroteness of possible 
sites, and the general lack of skilled or trainable manpower, and budget 
constraints . 



A carpanent of the technical assistance will be the Architectural 
Engineering design, and preparation of plans for an 800 m2 wing of 
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the Earth Sciences Division of Djibouti National Institute of Pesearch. 
The importance of these designs is that they will be arrong the first 
buildings in Djibouti to l::e constructed with significant energy con
servation in mind. 

The contractor's duties (working with their Djibouti COtmterparts) 
include: 

1. Plan and implerrent a data collection program addressing general 
energy needs and alternative energy potentials to allaN further work 
in a conprehensi ve energy problem. 

a. Plan and implement a data collection program on quantities 
of energy resources in Dj ibJuti; 

b. Plan and implerrent a program identifying appropriate conver
sion technologies for energy resoUFces into usable energy foDTlS; 

c. Plan and implerrent a program for determining socio-econanic 
energy needs and corresponding quanti ties of energy needed 
to rceet such needs; 

d. Plan and implerrent a program for identifying appropriate 
energy end use technologies in teDTlS of their efficiency in 
rceeting the established needs rrost efficient pumping, distri
bution, etc. 

2. Peview the project's currently proposed prototype interventions 
and propose any rrodifications and changes appropriate to the objectives 
of the project. 

3. Peview the project's currently proposed implerrentation tilTetable, 
advise on possibilities for any acceleration and identify possible 
nore imrediate prototype introduction. 

4. Plan and implerrent a program of prototype use for pilot interven
tions. 

a. Plan and execute a training program within ISER3T for all 
workshop personnel to develop basic skills in reading drawings 
and transforming such drawings into functioning equiprenti 

b. Plan and implerrent a program for designing, fabricating I and 
assembling prototypes; 

c. Plan and implerrent a cost-effective program of nonitoring 
and maintaining prototype equiprent using available Dj iboutian 
personnel; 



d. Identify, design and install additional alternative energy 
prototypes which present potential for further wide-spread 
use within Djibouti. 
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5. Plan and inplerrent a program of continuing assessrrent of the 
prototype use program which will serve as the basis for detennining 
which devices are suitable for c:amercialization or wide-spread use 
within Djibouti. This will be done from both a technical, and socio
economic point of view. 

6. Plan and inplerrent an introductory program of energy conservation 
in OJ ibouti aiming at saving energy inter alia in space cooling, pre
sent and future industrial and rural developrent practices, and building 
design and construction. This will include support to the newly 
created local building ITE.terials research. program. 

7. Prepare a final report to the Governrrent of OJ ibouti, which can 
serve as a basis for a national energy program and which will describe 
the complementary role of Djibouti's newly established solar and wind 
capability vis-a-vis thennal and geothennal energy as well as possible 
direction to follow on a national energy conservation strategy. 

8. Undertake all requirerrents for the design of, and preparation of 
plans for an energy-conserving 800 m2 building for the National IEsearch 
Institute, the s};€cifications of which are included as anne.xes. To 
achieve energy conservation in this new building, one I1U.lSt canbine 
architectural designs with solar protection, insulation, ventilation. 
and space cooling requirerrents with consideration to local building 
materials and building skills. In selecting proper building materials, 
HVAC systems, and lighting it shall be assured that all openings and 
passages for air, as well as lighting and controls for HVAC are well 
designed and properly located. 



JOB DESCRIPrICN OF 'I'EQ1NICAL ASSISTANCE a:MPCNENl' (EXCLUDING A AND E 
SERVICES) MEdiANICAt/ELECTRICAL ENGINEER 

1. Subject to the general supt::!rvision of the Director of ISEFST, 
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and in collaboration with his Ojiboutian counterpart, this person will 
serve as the chief of project during implerrentation of the entire project. 

2. For the constructic:n of the ISEFST building, he will assist the 
AlE and AID engineers, in reviewing the architectural, structural, 
rrechanical, electrical drawings, and specifications, preparation and 
release of biddinS docurrents, review of sul:rnittals and selection of 
contractor, and verify that materials used and work quality are in 
accordance with specifications and drawings. 

3. He will establish a \\Ork plan together with his Ojiboutian counter
part, for wind and solar rreasuring equiprent installation, collecting 
and processing solar and wind data: and procedures for testing of 
building materials in the lal:oratory. Also he will provide plans for 
prototype fabrication and installation, :nergy assessrrent, energy 
conservation, work with short tenn-technician and socio-econanist 
in preparing policy recamendations to the gove:rnrrent, on energy 
utilization and conservation. 

4. As project manager, he will be responsible for providing all neces
sary support to short tenn technical assistance. This includes logistics, 
reviewing scope of work, \\Ork plans, etc, listing ccrrm:xlities, be 
res!X>nsible for drafting final equiprent lists for the lal:oratory 
and schedule the budget for purchase of materials for the prototypes. 
Assist in designing and installation of cold storage roan with wind 
generator, stand-by generator and refrigeration unit, fish drying and 
srcoking tcwer with solar panels. List and procure books and magazines 
on renewable energy for the ISERST library. 

5. The engineer will also present to USAID a detailed program of 
activities in the physical laboratory and in the workshop. The pro
gram will include detailed sequence of all testing and recording 
procedures. 

6. Organize the exdlange of research results with other OJ iboutian, 
African and international organizations involved in agriculture and 
rural developrent. 

7. Play role in task of transfonning the research results into recan
nendation for use of prototyy;:es in camercial and industrial applica
tion. Serve as consultant for energy CQIlSe.l:Vation. 

8. Support and devise new protot~'tJes, along lines which address needs 
of local requirerrents, encourage rrore efficient building design, and 
recognize local materials with good thermal insulation property and 
strength for building construction. 



QUALIFICATICNS 

Education: 

(a) Advanced degree in rcechnical engineering 
(b) Mvancea degree or equivalent in electrical engineering 

Experience : 

Minurrn.m\ seven years in rrechanical engineering, particularly in 
design and manufacturing of sheet rce tal COIrf?Onents. 

'Ihe candidate shall have background in the follc:w.ing areas: 

(a) Good knowledge in physics 
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(b) Specifying and installing equiprent for institutional sheet rretal 
fabrication shop. 

(c) 'Iheoretical knowledge and ext:erience in maintenance for diesel
p::lW:!red and intemal canbustion electric generator and purrps. 

(d) Maintenance, installation and repair of winarniJ 1 electric 
generator and refrigeration unit, and winarnill P'l.lP.l? 

(e) Professional familiarity with wir,d, photovoltaic, solar 
collectors and practical application of renewable energy devices. 

(f) Writing preventive maintenance manuals. 
(g) Theoretical knowledge in geothennal energy. 
(h) Preparing curriculun for on the job training. 
(i) General knowledge in HVAC operation and electrical control 

system. 
(j) Must have knowledge of French at FSE R-3 and S-3 level. 

JCB l:ESCRIPTICN Socro-EaNCMIST 

1. 'Ihe econanist will be subject to the supervision of the Chief 
of Project and will collaborate with ISEPST counterpart. 

2. Will plan the rrethodology for the socio-economic energy needs 
survey to include utilization of ISERST staff to: 

design of survey ptJrl=X)ses and study objectives 
provisiun for pre-survey docurrentary researdl 
detennination of study hypothesis later to be proved design of 
questionnaire/code book. 
sanpling frarre and size procedures and units of an.:" rsis 
q1.Estionnaire pre-testing 
Enurrerator and supervisor training on proper procedures for 
data collection and transcription 
logistics, .:ield s\~sicll1 and administration procedures 
data proce~;sing procedures (hardware and software) 
analytical frarrework for final report 



3. Will undertake analysis and report on socio-econanic data findings, 
in close cooperation with ISERST staff. 

4. Will assist the Fngineer/O'lief of Project on physical wind and solar 
data collection by providing advice on data format and prOCPssing 
procedures. 

5. Cbtain base line technical and socio-econanic data relevant to 
installation of prototypes on site. 

6. resign inst.rurrents such as questionnaires and observation forms and 
diary entries that will be filled out during the period of demJnstration 
on appropriate data. 

7. In close ccx:>peration with ISER5T counte:rpart, subject to final 
review fran Engineer/O'lief of Project, prepare final prototype derron
stration assessments. 

8. Assist Fngineer/O'lief of Project in design of data collection and 
observation instrurrents" for energy audits of buildings and industrial 
processes for the energy Cf'll1Servation elerrent of the project. 

9. Assist ISEPST in preparation of final energy planning and policy 
reCCl'lllEndations to Goverrurent for their economic developrent plan. 
Such a report will include a micro and rracro energy /econanic analysis 
of renewable energy needs, uses and resources, technology assessrrents, 
proposed conservation rreasures and finally projections for future demand 
supply. 

Education: 

Masters degree in econanics with emphasis on natural resource 
policy analysis and social science research rrethodology. 

ExFerience: 

Mininu.ml of three years in undertaking energy sw:vey, inventories and 
assessrrents and in rracro-economic planning. 

Mini.nrum of two years experience of previous ~rk in developing 
countries, preferably Africa. 

S-3, R-3 PSI level in French. 

JOB DESCRIPl'ICN 

1. Subject to the general supervision of the Director of ISERST and 
the Engineer/Olief of Project and in collaboration with the Economist, 
the architect will contribute to policy recormendations to the Govem
rrent on building design for energy conservation and canfort of the using 
p:ople. 
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2. '!he architect will study foms and materials of existing buildings 
in undertaking energy audits in buildings. 
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3. With the Director of ISEBST and the Oti.ef of Project, the architect 
will investigate possibilities of using local materials in building 
ronstruction, and propose possible rrodifications to existing buildings. 
In addition this specialist will propose typical gearetrical foms, 
using local materials, for new building construction in order to achieve 
better living canfort and conservation of energy. 

Education 

Graduate architectural degree and professionally licensed. 

Experience 

To have at least 10 years experience in residential ,carrrercial 
and industrial building design, preferably with experience and/or 
education in tropical-desert architecture. 



Annex F 

DETAILED LIST OF MEASURING EQUIPMENT FOR WIND, 

SOLAR RADIATION, TEMPERATURE AND PRECIPITATION 

Electrical Characteristics: 

For Main Station (in Djibouti) 220V 50HZ and solar photovoltaic panel 
For Remote Stations l2V DC and Solar Photovo1taic Panel 
All Equipment should be in Metric System 

Suggested Vendors: 

C1imatronics Corporation 
140 Wilbur Place 
Bohemia, New York 11716 

Campbell Scientific, Inc. 
P.O. Box 551 
Logan, Utah 84321 

All Equipment Listed from C1imatronics Corporation 
Catalogue is to Indicate Type Desired and should De 
Procured on a "Or Equal Basis". 
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MAIN WEATHER STATION (DJIBOUTI CITY) 

Vendor: Climatronics 

Part - Unit- Total 
Item No. Description Quantity Price Price 

l. PIN 100108 Wind Mark III (WM-III) Wind speed and direction one 475 475 
sensors, includes crossarm, stainless steel cups 
and vane. 

Wind Speed: 

Accuracy .11 m/s <5 m/s ~ 1.5% 
2.5 cm/s 

Range .25 - .51 m/s .35 to 45 m/s 
Distance Constant 2.5 m 
Threshold .35 m/s 

Wind Direction: 

Accuracy ~ 3% 
Range o - 5400 
Distance Constant max. 2.5 m 
Damping Ratio 0.4 - 0.6 
Threshold max. .35 m/s 

2. PIN 100161 WM-III Wind speed (0-25 m/s) and Direction one 325 325 
(0-5400 ) Translator 

3. PIN 100586 Multiplex pressure type strip chart recorder with one 750 750 
environmental case, completely solid state, 
crystal controlled chart drive, chart operation 
25.4 cm/hour, (12.7 cm and 6.35 cm/hour gears 
operation) • 

4. PIN 101009 lMp-803 microprocessor based cassette system. one 4,500 4,500 
Programmable Cassette data, 16 input channels 
scan/averaging interval (10-3600 sec.) with 
memory, keyboard and environmental case. 



Annex F 
Page 2 

Part Unit Total 
Item No. Description Quantity Price Price 

5. PIN 100243 Environmental case assembly. including. but not one 1.500 1.500 
limited to; internal wiring. interface electronics, 
AC/OC converter. space for strip recorder and bat-
teries storage, and necessary cables. 

6. PIN 100255 Sensors carrying case. one 125 125 

7. C-33 10 meter free standing tower, of entruded one 350 350 
aluminum with protective coating, triangular 
design with hinged base. 

8. PIN 100928 Full height grounding, c~nsisting of lightning one 125 125 
rod, copper cable and ground rod. 

9. PIN 100800-2 Solar photovoltaic panel, with solid state one 500 500 
controls and rechargeable batteries. The 
system shall be capable to maintain the 
station in operation for at least eight days 
without solar radiation. 

10. PIN 100675 Tower mount of aluminum construction. one 50 50 

ll. PIN 100093 Temperature Sensor (dual element thermistor) one 85 85 
for measuring ambient and differential 
temperatures. When used with aspirated 
shield, its accuracy is ± 0.20C. Range 
-300 to +500C; time constant 10 second~. 

12. PIN 100552 Naturally Aspirated Temperature Shield one 75 75 

13. PIN 100098 Relative Humidity Sensor, Strain Gauge one 440 440 

14. PIN 100507 Solar Radiation Sensor. Photovoltaic one 250 250 
Pyranometer - silicon photo cell as 
sensing element measuring total radiation. 
accuracy ~ 5%; linearity :5%, 0-2 langley; 
respond tlme 3 seconds. 
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Part Unit Total 
Item No. Description Quantity Price Price 

15. PIN 100508 Precipitation Gage, .15m collection diameter with one 225 225 
heater; accuracy ±l%; range up to 75 mm/hour; 
resolution .25 mn event. 

16. PIN 100087 Temperature Translator, to be used with Part one 250 250 
No. 100093 Temperature Sensor series, range 
-30 to +50oC. 

17. PIN 100224 Relative Humidity Translator (0-100%) one 250 250 

18. PIN 100144 Solar Radiation Translator (0-2 langleys), to one 275 275 
be used with Part No. 100507 Photovoltaic 
pyranometer 

19. PIN 100747 Precipitation Integerating Translator (0-25mm), one 275 275 
to be used with Part No. 100508 Precipitation 
Gage. 

20. PIN 100247 Wind Speed Translator anej; pr;ce ;ncluded 

2l. P/N 100248 Wind Direction Translator one in PIN 100161 

22. PIN 100081 Mainframe Assembly, rack mountable one 300 300 
(5~ - by 19-inch), houses up to six 
translators and power supply. 

23. PIN 100074-2 Power Supply, ±12VDC (220V, 50 Hz AC Input) one 350 350 

24. PIN 100958 Calibration Oscillator one 50 50 

25. PIN 8-24 AC Surge Protection one 175 175 

26. PIN M-120 Signal Line Surge Protection one 300 300 

Sub Total $12,000 
Reserve 
Total 
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REMOTE WEATHER STATION 

Vendor: Climatronics 

Part Unit Total 
Item No. Description Quantity Price Price 

l. PIN 100108 Wind Mark III (WM-III) Wind speed and direction one 475 475 
sensors, includes crossarm, stainless steel cups 
and vane. 

Wind Spee~: 

Accuracy .11 m/s <5 m/s ! 1.5% 
2.5 cm/3 

Range .25 - .51 m/s .35 to 45 m/s 
Distance Constant 2.5 m 
Threshold .35 m/s 

Wind Direction: 

Accuracy ~3% 
Range o - 5400 
Distance Constant max. 2.5 m 
Damping Ratio 0.4 - 0.6 
Threshold max. .35 m/s 

2. PIN 100586 Multiplex pressure type strip chart recorder one 750 750 
with environmental case, completely solid 
state, crystal controlled chart drive. chart 
operation 25,4 em/hour, (12.7 em and 6.35 . 
em/hour gears operation). 

3. PIN 101009 IMP-803 microprocessor based cassette system. one 4.500 4,500 
Programmable Cassette data, 16 input channels 
scan/averaging interval (10-3600 sec.) with 
memory. keyboard and environmental case. 

4. PIN 100851 Soiar radiation translator one 125 125 
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Part Unit Total 
Item No. Description Quantity Price Price 

5. PIN 100243 Envi ronmenta 1 case assembly, including, but not one 1,500 1,500 
limited to; internal wiring, interface electronics, 
AC/DC converter, space for strip recorder and 
batteries storage, and necessary cables. 

6. PIN 100255 Sensors carrying case. one 125 125 

7. C-33 10 meter free standing tower, of entruded aluminum one 350 350 
with protective coating, triangular design with 
hinged base. 

8. PIN 100928 Full height grounding, consisting of lightning one 125 125 
rod, copper cable and ground rod. 

9. PIN 100800-2 Solar photovoltaic panel, with solid state one 500 500 
controls and rechargeable batteries. The system 
shall be capable to maintain the station in 
operation for at least eight days without solar 
radiation. 

10. PIN 100093 Temperature Sensor (dual element thermistor) for one 85 85 
measuring ambient and differential temperatures. 
When used with aspirated shield, its accuracy 
is to.2oC. Range -300 to +500 C; time constant 
10 seconds. 

ll. PIN 100552 Naturally Aspirated Temperature Shield one 75 75 

12. PIN 100507 Solar Radiation Sensor, Photovoltaic Pyranometer - one 250 250 
silicon photo cell as sensing element measuring 
total radiation, accuracy t5%; linearity t5%, 
0-2 langley; respond time 3 seconds. 

13. PIN 100247 Wind Speed Translator one 125 125 

14. PIN 100248 Wind Direction Translator one 125 125 

15. PIN B-24 AC Surge Protection one 175 175 

Sub Total $ 9,160 
Reserve 
Total 
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Main Weather Station 
Remote Weather Stations $9,160 x 3 

Sub Total 
Reserve 

TOTAL 

$12,000 
27,480 

$39,480 
15,520 

$55,000 
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Annex F 

DETAILED LIST OF LABORATORY 

EQUIPMENT FOR PHYSICAL LABORATORY 

Electrical Characteristics: 

All measuring devices and scales should be in metric system. 

Suggested Vendors: 

Brodhead-Garrett 
4560 East 71st Street 
Cleveland, OH 44105 

American Scientific Products 
3201 E. Royalton Road 
Broadview Heights, Ohio 44147 

All equipment and instruments from Brodhead-Garrett and American 
Scientific Products catalogues are to indicate type desired and 
should be procured on a "Or Equal Basis". 
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PHYSICAL LABORATORY - EQUIPMENT LIST 

Suggested Vendor: Brodhead-Garrett Catalogue: 
4560 East 71st Street 50th Edition 
Cleveland, Ohio 44105 November 19, 1979 

Unit Total 
Item Page Cat. No. Description Quanti ty Price Price 

l. 524 179242 Universal Testing Machine with accessories, one 2,695.00 2,695.00 
model UTM-3Bl includes universal testing 
machine, model UTM-2Bl & UTM-BA Basic 
Assessories package. 

2. 829 180160 Portable Concrete Testing Machine, Model one 5,700.00 5,700.00 
C-CP-250-B9-BA-G2 (bottom acting) --
dual range 0-30,000 lbs., and V-250,000 lbs., 
two adjustable dial hydraulic gages,manual. 

3. 829 Concrete Testing Accessories for the above one 3,000.00 3,000.00 
machine: includes upper and lower platens. 
fixtures for cubes, compression & rup-
ture of brick, platen assembly for cubes, 
cardboard cylinder molds, permanent 
cylinder molds, and masonry saws. 

4. 383 204487 Electric furnace chamber, dimension 24 cm x one 980.00 980.00 
34 cm top loader balance 

5. 657 400830 Extra heavy, rugged mechanism precision 
calibrated spring and dial 

one· 31.00 31.00 

6. Miscellaneous banches and cabinets 
including fumehood 8,500.00 

Sub Total $20,906.00 

http:20,906.00
http:8,500.00
http:3,000.00
http:3,000.00
http:5,700.00
http:5,700.00
http:2,695.00
http:2,695.00
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PHYSICAL LABORATORY - EQUIPMENT LIST 

Vendor: American Scientific Products 
3201 E. Royalton Road 
Broadview Heights, Ohio 44147 

Item Page Cat. No. 

1. 903 S6011-1 

2. 389 04800-4 

3. 849 R4040-2 

4. 538 H5792-1A 

Description Quantity 

Spectrophotometer, 20, voltage regulated. one 
Wavelengh Range - 340 to 950 nm 
Bandwidth - 20 nm 
Wavelength - accuracy better than 2.5 nm, 
readability 1 nm 
Photometric accuracy - better than 2% T 
Dimensions - 16~ W. 8!4 h, 13 11d 
Complete with accessory output to external 
readout, twelve !au test tubes, ~II adapter, 
reference manual, dust cover. 

Water still. Mega pure. provides high one 
quality water from an all glass and teflon 
distillation systen;non-automatic. Output 
to 3.4 litres per hour. 
Dimensions 23 uL x 12110 x 45 11 H 

Laboratory Refrigerator,· model 812 VC. 
precision, includes freezer 
capacity = .18 cu. meter 
weight = 55 kg. 

PH Meter. model 601A 
Digital meter 1.5 cm high. 7 - segment 
LED display. Steel case. Complete with 
H5820-4 Lab. grade combination PH 
electrode & instruction, manual. 
Dimension: 33W x 180 x 9 cm H 

one 

one 

Page 2 

Catalogue: 1981-1982 

Unit -- Total 
Price Price 

744.00 744.00 

1.186.00 1,186.00 

671.00 671.00 

761.00 761.00 
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Unit Total 
Item Page Cat. No. Des.cri pti on Quantity Price Price 

5. 352 C8670 Wiley Laboratory Mill, intermetiate one 750.00 750.00 
continuous duty ~ HP motor on substan-
tial cast iron base with rubber feet. 
Complete with stainless steel hopper 
with cover, wooden plunger, 3 delivery 
tubes with monel metal sieve tops of 
20, 40 and 60 mesh, and other tools 
and accessories. Polished chamber 
40 mm dia x 22 mm deep; rotor with 
4 cutting edges. 

6. 333 C6540 Universal Electric Timer, 60 minutes one 54.00 54.00 
timer, incremented in minutes with 
indication of seconds, 20 cm diameter 
scale. 

7. 65 B2045-15 Weight Boat Container, large liquid one 40.00 40.00 
liquid capacity 250 ml. pkg. 
For liquid and solid balance samples. (500) 

8. 69 B2650-50 Griffin Beaker, graduated, Pyrex one 14.00 14.00 
Brand. pkg. 

(l2) 
Capaci ty 50 ml; range 10-40 ml 

9. II B2650-150 Same -- capacity 150 ml one 14.00 14.00 
pkg 

10. II B2650-250 Same -- capacity 250 ml 
(12) 
one 14.00 14.00 
pkg 

ll. .. (12) 
B2650-600 Same -- capacity 600 m. one pkg 10.00 10.00 

(6) 
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Cat. Unit Total 
Item Page No. Description. Quantity Price Price 

12. 72 B2730-50 Griffin Plastic Beaker. capaci ty 50 ml one pkg. (12) 5.00 5.00 

72 B2730-150 - Same - capacity 150 ml one pkg. (12 ) 7.00 7.00 

72 B2730-250 - Same - capacity 250 ml one pkg. (6) 7.00 7.00 

72 B2730-600 - Same - capacity 600 ml one pkg. (4) 10.00 10.00 

13. 212 B7556-5X Plastic Bottle~ carboy, capacity 20 1 itres one 26.00 26.00 

14. 224 B7893-250 Plastic Wide Mouth Wash Bottle - one pkg. (6) 8.00 8.00 
capacity 250 ml 

B7893-500 -Same- capacity 500 ml one pkg. (6) 10.00 10.00 

15. 227 B8600 Brush. Beaker. double Tufted end two 3.00 6.00 

16. 228 B8690-2 Brush volumetric Flask, Flask capacity 500 ml one 3.00 3.00 
brush length 10 cm 

17. 325 C6286-1 SIP Laboratory Detergent phosphate free one 11.00 11 .00 

18. 329 C6405-5 Towels, disposable, kaydry virtually 4 pkg. 3.64 15.00 
lint-free, nonscratching wipers for 
scienfitic and electronic equipment 

19. 359 C9040-100 Cylinder, graduated, single scale 1 pkg. (2) 20.00 20.00 
capacity - 100 ml; subdivision 1 ml 
height 255 ITITl 

20. 359 C9040-500 - Same - capacity 500 ml 1 pkg. (1) 12.00 12.00 
subdivision 5 ml; height 375 ITITl 

2l. 359 C9040-1L - Same - capacity 1000 ml 1 pkg. (1) 17.00 17.00 
subdivision 10 ml; height 460 mm 
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22. 366 01425-1 Desiccator, solid cover, Pyrex brand, 1 case (1) 83.00 83.00 
Corning Manufacturers No. 3080200; size 
large; inside dia flange 200 rnm; height 
300 rnm 

23. 412 08156 Drying agent, indicating, impregnated with- 5 lbs. 18.00 18.00 
C.P. cobalt chloride; natural blue color 
turns rose-red to show moisture absorption 

24. 422 F2410 Filter paper, Whatman #1 suffix No. 55; 10 pkg. 1.10 11.00 
size 5.5 cm, for general laboratory (100 per pkg.) 
filtrations and qualitative analysis 

25. 462 F4250-125 Flask, Erlenmeyer, narrow mouth, gradudted, 1 pkg.(12) 15.00 15.00 
Pyrex brand, capacity 125 ml; stopper No.5 

26. 467 F4646-100A Volumetric flask; capacity 100 ml limit of 
error !0.16 m.; stopper size 13 

1 pkg. ~6) 48.00 48.00 

27. 467 F4646-1l Volumetric flask; capacity 1000 ml 
limit of error iO.60 ml; stopper size 22 

1 pkg. (1) 16.00 16.00 

28. 473 F7200-2 Funnel, short stem dia 45 rnm; stem 1 pkg. (6) 12.00 12.00 
length 50 mm 

29. 507 G7221-5 Gloves, mfr. No. 8851 • medium size 1 pkg. (50) 6.00 6.00 

30. 507 G7221-6 Gloves. mfr. No. 8852, large size 1 pkg. (50) 6.00 6.00 

3l. 773 P4140-5 Pipet, volumetric, capacity 5 ml 1 case ( 12) 27.00 27.00 
limit of error!0.020 ml; white coding band 

32. 773 P4140-25 Pipet; capacity 25 ml, limit of error 1 case (12) 40.00 40.00 
!0.060 ml; blue coding band 

33. 773 P4140-50 Pipet; capacity 50 ml, limit of error 1 case (12) 43.00 43.00 
!0.100 ml; red coding band 

Sub Total $4740.00 
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Brodhead-Garrett Sub Total: 
American Scientific Product Sub Total: 

Sub Total: 
Reserve: 

TOTAL 
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$20,906.00 
4,740.00 

$25,646.00 
8,854.00 

$34,500.00 
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DETAILED LIST OF DRAFTING TOOLS AND WORKSHOP EQUIPMENT 

Electrical Characteristics: 

All electrical components should be 220V, 50 Hz 

All measuring devices and scales should be in metric system 

Suggested Vendor: 

Brodhead-Garrett 
4560 East 7lst Street 
Cleveland, Ohio 44105 

All Equipment listed from Brodhead-Garrett catalogue is to indicate 
type desired and should be procured on a "Or Equal Basis". 
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WORKSHOP EQUIPMENT LIST 

Suggested Vendor: Brodhead-Garrett Catalogue: 
4560 East 71st Street 50th Edition 
Cleveland, Ohio 44105 November 19, 1979 

Unit Total 
Item Page Cat. No. Description Quantity Price Price 

1. 100 46604l Worker Drafting Table, Model WD200-RA, size two 359.00 718.00 
48" W x 14" D includes Fiberesin top 13/16" 
thick, 1 bookshelf, 1 student shelf 

2. 126 468756 Adjustable chair for high or low work levels two 93.00 186.00 
Model 4D61; top of seat adjustment 20"-28"; 
top of footring above floor 6~" 

3. 910 451550 Draftsman I Kit carries drafting tools one 62.00 62.00 
beyond customary drawing instruments 

4. 910 451052 Draftsman II Kit includes rapidograph pen, one 86.00 86.00 
black ink, rapidograph adapter, b1utex, 
vellum pad, etc. 

5. 116 465473 Blueprint and Paper Cabinet Model one 656.00 656.00 
BC-170 MT, offers 7 large pullout 
shelves; size 47" wide x 34 3/4" high x 
29" deep~ Top 1~" thick plywood 
overall bench height 36~" 

6. 933 455305 Print Reproduction Machine, one 775.00 775.00 
Model 1K42 42" white printer 

7. 949 123518 ABC of Drafting - Transparencies one 175.00 175.00 
complete series of 36 multicolored 
Transparencies with 20 overlays 
and instructor's Guide 

8. 914 486987 VEMCO Standard Drafting Machine one 139.00 139.00 
22" arm; board coverage 38" x 50" 
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Unit Total 
Item Page Cat. No. GENERAL WORKSHOP Quantity Price Price 

9. 344 437162 Foot Squaring Shear, PEXTO Model 137; one 1,836.00 1,836.00 
cutting length 36"; length 45", height 
40 11 , width F-B less gauges 27", and 
with gauges 76". 

10. 344 437224 Box and Pan Brake with one 2,331.00 2,331.00 
stand 
Model Px-36; bending length 36"; 
length 48", height 14", width F-B 29", 
stand height 2811 , stand top 16" x 49". 

ll. 29 457556 Sheet Metal Bench one 975.00 975.00 
Model SM-89-S with 1 stake plate 
si ze: 96" long, 40" deep, 33!4" hi gh 

12. 348 Steel Stakes - PEXTO 
197696 Beakhorn, 38", Part No. 901 one 373.00 373.00 

13. 197714 Grooving stake 19", Part No. 922 one 136.00 136.00 

14. 348 197619 Cast Stake, Hollow Mandrel one 320.00 320.00 
40", Part No. 910 

15. 349 349809 671105 Ball Head Stake 3" dia. one 88.00 88.00 

16. 350325 671141 Square Head 2" x 2" one 31 .00 31.00 

17. 350855 671143 Saddle Head 3 1/811 x 2" one 31.00 31.00 

18. 352225 671149 Deep Round Head, 2" dia. one 31.00 31.00 

19. 352258 671450 Blowhorn Stake 19~" long. one 160.00 160.00 

20. 344 437385 Adjustable Bar Folder with Stand one 1,500.00 1,500.00 
PEXTO, Model 63, Folding length 30", 
length 4211, height 7", width 26"; 
stand length 39", stand height 32", 
stand width 14". 
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Unit Total 
Item Page Cat. No. GENERJlL WORKSHOP Quantity Price Price 

2l. 345 197240 Combination Rotary Machine one 592.00 592.00 
PEXTO Model 622, capacity crimping 
only 26", depth of throat to frame 
7", distance between shaft centers 2" 

22. 355 199446 Universal Bender, No. 1 Package one 836.00 836.00 
includes Hossfeld pipe & bar bender, 
Bulldozer type die, angle iron 
attachment, wrap around tube die set, 
scroll die, edgebend die, and cabinet 
stand with five storage shelves. 

23. 356 457925 No. 5172 Combination Vise and Stand one 92.00 92.00 

24. 362 201306 Journeyman Welding Outfit, includes one 373.00 373.00 
welding torch, nozzles, cutting 
attachment, hose, goggles and lighter. 

25. 371 158722 AC/DC Arc Welder one 699.00 699.00 
Model 901-564, dialare 250 AC/DC, 
rated welding current 250 Amps, 30 
volts, 11.8 KWi 200 amps, 28 volts. 
8.2 KW. 

26. 371 161160 Accessory kit for Welders No. 004-042 one 98.00 98.00 
No. 2-CWA, includes 35 ft. of No.2 
electrode cable with insulated 
electrode holder, 30 ft. of ~c. 2 ground 
cable, ground clamp, welding helmet, wire 
scratch brush, etc. 

27. 377 484791 Tweco Tongs, Model A-732, 300 amps one 12.00 12.00 

28. 378 261740 Welder's Cup Goggles with blue or one 4.00 4.00 
gold coated shade #5. 

29. 376 202990 Harper Cylinder Truck Front and Back one 83.00 83.00 
Load. Truck No. 810-60, 1011 x 1.7511 
semi-pneumatic ti res " width 16~"·. 
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Item Page Cat. No. GENERAL lrJORKSHOP 

30. 815 434025 Glass Cutter - straight end No. 01 
3l. 434036 Glass Cutter - ball end No. 02 
32. 434047 Replacement Wheel for Cutters above 
33. 434070 Circle Cutter No. 42 
34. 434080 Replacement wheel for above 
35. 434131 Glass Pliers No. 78 

36. 257063 
Flaring jaw, 7/8" wide 
Putty Knife - elastic blade, No. 2-E 

37. 218323 Glass drill, spear point 1904, 
Joi" dia. 

38, 72 451304 Tool Storage Cabinet for wood, 
metal, electricity and power 
technology, model TS-400-TM, 
Tools & Cabinet 

39. 5 452055 All Purpose Bench, model ML4-~V, 
bench with 4 vises 

40. 228 110323 Complete 12" Radial Saw Bench, model 
with motor and controls, factory 
mounted and wired. 
Single phase l~ H.P., 115/230 volts, 
60 Hz, on-off key-lock switch and 
overload protection, No. 33-790 

41. 777 198538 Block Plane, screw adjustment, 
fully adjustable, length 6" cutter 
width 1 5/8". 

42. 243 013762 17" Drill Press, single phase, 
115V or 230V 

43, 718 443336 Belt Sander, model 362, type H-D, 
motor amps 10.5, belt size 4x24 
inches, No.10ad speed 1500 SFM, 
belt and gear drive, weight 15.25 1bs. 

Quantity 

one 
one 
two 
one 
one 
one 

one 

one 

one 

one 

one 

one 

one 

one 

Unit 
Price 

2.00 
2.00 
2.00 

21.00 
2.00 

33.00 

3.00 

16.00 

3,816.00 

989.00 

748.00 

16.00 

1,985.00 

255.00 
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Total 
Price 

2.00 
2.00 
4.00 

21.00 
2.00 

33.00 

3.00 

16.00 

3,816.00 

989.00 

748.00 

16.00 

1,985.00 

255.00 
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Unit Total 
Item Page Cat. No. GENERAL WORKSHOP Quantity Price Price 

44. 715 199468 Portable Electric Band Saws, includes basic one 289.00 289.00 
m:lchine, blade, blade wax, and an operating 
manual. 
Mode 1 7721, 21!;!1I, 4.5-6.5 amps, 195-245 
S.F.M.P. speed; stock capacities, 
recto 3!;!"X 4!;!", round 3!;!1I dia. 

45. 716 438640 Portable Electric Drill, model 632, one 150.00 150.00 
type HD, capacity steel !211, and wood 1!2", 
motor amps 6, chuck size !;!", speed 600 RPM, 
wt. 7 1bs. 

46 733 478277 Dial caliper one 95.00 95.00 

47. 752 579457 Stanley tape rule one 13.00 13.00 

48. 750 428823 Stanley level one 7.00 7.00 

49. 751 133178 Stanley square one 9.00 9.00 

50. 749 200285 Pipe and duct snips one 12.00 12.00 

51. 511 483291 !;!II drive metric set, with 15 sockets, one 100.00 100.00 
ratchet and extension 

Sub Total $21,965.00 
Reserve 8,035.00 
Total 30,000.00 



ANNEX G 

EN:;INEERIN:; ANALYSIS 

The project includes the development of facilities for the 
National Institute of Research and Scientific Studies (IsmSI'). 
This Institute is in the early days of deve10Prent of· its prograrrl 
and the projection of physical facilities is in response to its 
responsibilities in the following areas: 

A. Earth and Energy Science 

(Including min.in:;J, rnawin:J, geophysics, geochemistry, hydrology: 
solar) 

B. Life Science 

(In::1udin:J marine and terrestia1 biology, agronCl11.Y, 
tropical animal husbandry, soils). 

c. Human Sciences 

(Inc1udin:J linguistics, rnul ti -lingual edocation, and 
archeology) 

The Institute, in late 1979, prepared a general plan of its 
space requiranents which are to be reflected in a new building which 
is to be sited arrl builtin the capital city. 

This ISERST plan irrlicates the follCMin:J space allocations: 

A. Earth Science arrl Energy 

B. Life Science 

C . H.m\an Science 

D. Directo.cate 

1334 rn2 

324 m2 

480 rn2 

2454 m2 

The AID Proje::t Analysis team has proposed an additional 
150 rn2 of v.orkshop, 70 rn2 of storage and 70 m2 of offices for 
solar arrl wind studies and research in the Energy Wing. Analysis 
of the above 1979 plan as presented by IsmSI' indicates probable 
OITeral1ocation of space to the Directorate arrl probable benefits 
obtainable by combining the several library facilities into one 
unit. The present Directorate will continue to ftmction over 
the near tenn in its present location, while v.orking out the 



construction of the new facilities. A revision of costs indicates 
that the GROD estimate of 1979 is understated for the now projected 
construction schedule. 

To proceed with these new facilities, short tenn services of 
leaders in the respective scientific disciplines should be engaged 
to provide lists of scientific equipment and to define functional 
space reqqirernents. The GROO would then contract with aU. s. AlE 
firm (with local associate) to design the facility, phasing its 
actual construction to accord with priorities and available funding. 

The Gov'errment of Djil::outi has initiated the design and 
construc.tion of its administrative directorate building for construction 
of its administrative directorate building for ISERSI' with its own 
furrling. The AID project will focus en the planning of the Earth 
Science and Energy v.'iI'B, Ni th the innovative energy conserving design 
and constroction of a builcli..rB to provide the 300 m2 area for solar 
and wind purposes and approximately 500 m2 of the area projected for the 
earth science program. The builcli..rB will be Clone primarily to house 
the AID funded technical effort in solar and wino';, with a naninal 
response to earth science space needs in order to meld the two 
scientific interests within ISERSI'. If bid prices p=nnit, additional 
areas of equipnent for the planned earth science wing may be 
included within the AID financed structure. 

The architect will be required to work closely with the energy 
TA tean in designing the energy saving aspects of the building such as 
orientation, insulation, shading, other theIItlal protection, and 
space cooling of offices and of lab areas with delicate equipnent. 
Ii:! should eng-age the services of a local associate architect who 
is fully conversant with local materials and practices. In con
sideration of the need to break new ground in the energy conservation 
aspects of the design, the AlE fiIm should be a u.s. fiJ:rn with a 
proven track record il'1 this design area. 

The local associate will be ,1 Code 935 firm and will perfonn 
inspection of the actual construction. 

The AlE will visit the area, familiarize itself with local 
corrlitions and materials, generally plan the Earth Science and 
Energy Wing, design the project building, prepare an invitation 
for bid, evaluate bids, and supervise construction. The TIA team 
will provide short tenn expert counsel to ISERST to detennine space 
requirenents for this entire Wing and will so advise the archi teet. 

Too actual construction contract will be signed either 
l:etw:en the Goverrrnent of Djibouti or AID and the co~truction 
Contractor. The Authorization of the grant should provide 
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authorization for REDs)/AID~jibouti to sign such a contract, and 
to administer/arrend the T/A-A/E contracts follONing its (their) 
signature. 

Ccx:ie 935 plus Djibouti will be required for construction 
materials, and equiprent. For construction services, the value 
is too law to attract Code 941 fiIITlS fran any further than Kenya 
and Sudan. Accordingly, publication in the Ccmneroo Business 
Daily Should be waived. The principal construction firms active 
in Djibouti are Code 935 ownership although there are a few 
Dj il:::xJutian firms. In oreEr to assure canr:eti tion it is rea:mmended 
that a waiver be given for Code 941 plus 935 and Djibouti on 
construction services and for AlE services to support the US 
A/E finn. 

Tre site will be selected in the capital city area and 
provided by the GReD. The site will be above stonn water levels 
(filled in where necessary) and provided with stonn water 
drainage. The GROO w"ill provide required utility services to the 
si te such as electricity, };X)table water, and sanitary sew:rage. 

The buildings will be steel or reinforced concrete frarre 
with concrete block walls. Offices and laboratories with delicate 
equiprent will be air conditioned. Flooring will be concrete, with 
tile surface except for w::>rkshop areas. The architect will pay 
particular attention to energy conserving solutions to the 
severely hot climate of Dj il:::xJuti, to the periodic sandstorms, 
ara to teJ:mite infestation. 

ESl'IMATE 

650 m of offices, library, & 
laboratories at 130,000 DF •...••••..•.•.. 84,500,000 

150 m of w::>rkshop, storage, and 
toilets at 100,000 DF .••••....•.......... 15,000,000 

Construction Direct Cost .......•••.••..... 99,500,000 D.F 
Design Consultant on Earth Ecience 
\'\"ing •••••••••••.•••••••••••••••.••••••••• 1,165,000 
AlE Services .............................. 17,600 ,000 
15 % Escalation on Construction •.......... 15,000,000 
19% OVerall Contingency ........••..•....•• 25,135,000 

'lorAL ESI'IMATE ••••••••••••••.•••.•••••••• 158,400,000 D.F 

mJIV'~ U.5.$ ............................ 900,000 

$1 = 176 DF 
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ANNEX H 

A. 1.D . PROJECT srA'lVIORY CHEx::KLIST 

1. Country Clecklist 

The Country checklist is attached, see follONing page. 

2. Standard Item Clecklist 

There are no items in the Standard Item C1ecklist that 
require or warrant special treatrrent or ooncem. Pursuant to 
AID procedures (HB 3, App. SC, P SC-l), this checklist has not 
l:een included in this Project Peper. 

3. Project Checklist 

The Proj ect Checklist is attached, see follC1Ning page. 

H/l 
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5C (1) - <XXJNlRY CHECKLIST 

Listed bela.-/ are, first, statutory criteria applicable generally to 
FAA f1..n1ds, and then criteria applicable to individual ftmd sources; 
Develcpnent Assistance and 1:ecurity Supp::>rting Assistance ftmds. 

A. GENERAL CRITERIA FOR CDUNl'RY 

1. FAA E.ec. 116. Can it be derronstrated 
that contemplated assistance will 
directly l:s.;::~fi t: the needy? If not, 
has the Departrrent of State detenni.ned 
that this governrrent has engaged 
in consistent pattern or gross 
violations of internationally 
recogr~zed human rights? 

2. FAA Eec. 481. Has it been deter
mi.n=d that the goverrm:mt of 
recipient country has failed to 
take adequate steps to prevent 
narcotics drugs and other 
controlled substances (as 
eefired by the Conprehensive 
Dru:J Abuse Prevention and Control 
Act of 1970) produced or pro
cessed, in wh:Jle or in part, in 
such country, or transp:>rted 
through such COtmtry, fran being 
sold illegally wi thin the 
jurisdiction of such count.ry 
to u. S. Government personnel or 
their eependents, or fran entering 
the U. S. unlawfully? 

3. FM 1:ec. 620 (b~. If assistance 
is to a government, has the 5:c
retary of state eeteD11ined that 
it is oot controlled by the 
international Canrnunist rroverrent? 

4. ~ 1:ec. 620 (c). If assistance 
is to govenurent, is the govern
rrent liable as debtor or uncon
di tional guarantor on any debt 
to a u.s. citizen for goods or 
SErvices furnished 0r orde..:-ed 
Y.here (a) such citizen has ex
hausted available lSJ al rerredies 
and (b) debt is not denied or 
contested by such government? 

Yes. If project interventions 
such as prototypes prove feas
ible they will have direct im
pact on quality of life of ma
jority of populace. 

N::> • 

Yes. 

N::> • 



5. FAA Eec. 620 (e) (1). If assistance 
is to a goverrment, has it (includ.:ln;J 
government agencies or sub
divisions) taken any action which 
has the effect of nationalizing, 
expropriating, or otherwise 
seizing ownership or a:mtrol of 
property of u.s. citizens or 
entities beneficially owned by them 
without taking steps to discharge 
its obligations toward such citizens 
or entities? 

6. FAA Sec. 620 (a), 620 (f) 

Ape. Sec. 107, 114. Is recipient 
country a a:mnunist OOtmtry? Will 
assistance be provided to the 
S::lcialist Republic of Vietnam, 
Cambodia, Laos, Cuba, tJ:Janda, 
Mozambique, or Angola? 

No. 

No. 

7. FAA Sec. 620 (i). Is recipient No • 
country in any way involved in 
(a) subversion of, or military 
aggression against, the United 
Etates or any country recei vi..ng 
u.s. assistance, or (b) the 
planning of such subversion or 
agression? 

8. FAA Eec. 620 (j). Has the OOtmtzy No. 
pemitted. or failed to take 
adequate rreasures to prevent, 
the damage or destruction, by rrom 
action, of U. S. property? 

9. FM Sec. 620 (1). If the OOtmtl:y No. 
has failed to institute the invest-
ment guaranty program for the 
specific risks of expropriation, 
inoonvertibility or oonfiscation, has 
the AID Administrator wi thin the past 
year oonsidered denying assistance 
to such goverrrnent for this rearon? 

10. ~ Sec. 620 (0); Fishenmen's Pro
tective Act, fec. 5. If OOtmtry 
has seized, or ~sed any penalty 
or sanction ~ainst, rJ.J.J.Y U. s. fishing 
activities in international waters, 

It has not. 
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a. has any cEduction required by 
Fishenten's Protective Act been macE? 

b. has o::xnplete denial of assistance 
been considered by AID Administrator? 

11. FAA Sec. 620 (9); Ape. Sec. 503. a) Is 
the government of tre recipient 
country :in default on interest or 
principal of any AID loan to the 
country? b) Is country :in defalut 
exceec:lin:J one year on interest or ""
priilcipaI On U. E. loan" under program 
for v.hich App. Act appropriates funds, 
unless cEbt was earlier disputed, or 
appropriate steps taken to cure default? 

12. FAA Sec. 620 (s). "If oontenplated 
assistance is developrrent loan (:in
culdin:J Alliance loan) or security 
supp:>rting assistance, has the 
Administrator taken :into account 
tIE p:!rcentage of t.l-e oountry' s 
budget which is for military expend-
i tures, the arrount of foreign exchange 
spent on military equiprrent and the 
arrount spent for the purchase of 
5Oti1isticated weaPJns systems?" (an 
affinnative answ:r nay refer to the 
record of the takin:J into account, 
e.g., "Yes as rep:>rted in annual 
rep:>rt on implerr.=ntation of fec. 
620 (s)". This rep:>rt is prepared 
at the time of approval by the 
Administrator of the Operational 
Year Bu&;et. 

Upvlard changes in the Sec. 620 (s) 
factors occuri.n:J in the oourse of 
the year, of sufficient significance 
to indicate that an affirmative 
answ=r might need review, should 
still be rep:>rted, but the statutory 
checklist will not rorrrally be the 
preferred vehicle to cb so). 
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No. 

No. 

To t re extent Dj i.l::cuti has 
defense outlays, they are al
most entirely a function of 
French assistance to Dji.l::cuti. 

13. FM Sec. 620 (t). Has the oountry No. 
severed diplomatic relations with 
the United Etate s? If 50, have they 
00:11 resurred and have new bilateral 
assistance agreements been negotiated 
and entered into since such resumpticm? 



14. FAA fec. 620 (u). vhat is the pay
ment status of the oountry' s U.N. 
obligations? If the cx)tmtry 1s in 
arrears, were such arrearcges taken 
into account by the AID Admini stra
tian Operational rear Budget? 

15. FAA fec. 620 A. Has the oountry 
granted sanctuary fran prosecution 
to any individual or group whim 
has ccmnitted an act of international 
terrorism? 

16. FAA fec. 666. Coes the oountry 
object, on basis of race, religion, 
national origin or sex, to the 
presence of any officer or employee 
of the U. s. there to carry out 
eoonanic develq:rrent program under 
FAA? 

17. FAA Sec. 669, 670. Has the oountry, 
after August 3, 1977, delivered or 
received nuclear enrichment or re
processing eqtllprrent, materials, 
or techrology, without specified 
arrangements or safeguards? l1.as it 
detonated a nuclear device after 
AlJ3Ust 3, 1977 alth:mgh not a 
"nuclear weapon State II under the 
non-proliferation treaty? 

18. FAA Sec. 901. Has the oountry denied 
its citizens the right or opp:>rt\.mity 
to emigrate? 

B. FUNDING CRITERIA FOR COUNlRY 

B/5 

There are :.\0 outstanding 
obligations to U.N. 

!-b. 

No. 

1. Oevelcprent Assistance CO\.mtry Criteria !-bt applicable. 

a. FAA Sec. 102 (c), (d). Have 
criteria been established, and taJlEn 
:into account to aS9:SS ccmnitrrent and 
progress of oountry in effectively 
involving the poor in developnent, on 
such indexes as: 
1) small-farm labor intensive agriculture, 
2) reduced infant rrortality, 



3) IX'pulation growth 
4) equality of incx:me distribution and 
5) unemployment. 

b. FAA Sec. 104 (d) (1). If appropriate, 
is this develor:;rrent (incluc1.in:J sahel) 
activity desj.gned to build rrotivation 
for snaller families in programs 
such as education in and out of 
sch::>ol, nutiition, disease oontrol, 
maternal and child health services, 
agricultural production, rural develop
ment, and assistance to urban Foor? 

c. FAA Sec 201 (b) (5), (7)and (8) 
Sec. 211 (a) (4) and (7). Describe 
extent to which oountry is: 

(1) Making appropriate efforts to 
increase food production and inprove 
rreans for food storage and distribution. 

(2) Creating a favorable climate for 
foreign and dorrestic private enter
prise and investrrent. 

( 3 ) Increasim th:! publ ic J s ro le in 
the developnental process. 

(4) (a) Allocating available budgetary 
resources to develq:ment. 

(b) Diverting such resources for 
unnecessary military exp:mditure and 
intervention in affairs of other free 
and independant nations. 

( 5) Making eooncmic, social, and 
IX'litical reforns such as tax collection 
improverrents and changes in land tenure 
arrarij,enents, and rraking progress 
toward respect for the rule of law, 
freedom of e~ression and of the press, 
and reco:JI1izing tre imI=ortance of 
individual freedom and private 
ente:rpirse . 

(G) Otherwise reSJ;XJnding to the vital 
EOJnomic, p:Jlitical, and SJcial ooncems 

fiG 



of its F€Ople, and cErronstrating a 
clear detennination to take effective 
self-relp ne.,~:ures. 

(a) FRR Sec. 210 (b), 211 (a). 
Is the CDlIDtry aITOIl3' the 20 CDuntries in 
mich developnent as sistance loan s may 
be mace in this f ioca1- year, or amoIl3' 
the 40 in "",mch cEvelc:pnent assist-
ance grants (otrer than for self-help 
projects) may be mace? 

(b) FAA S:c. 115. Will COlIDtry be 
furnished, in same fiscal year, either 
security suppJrting assiStance, or 
Middle East reace funds? If SJ, has 
Congress specifically authorized such 
use of funds, or is assistan~ for 
pqpulation programs, humanitarian aid 
throuqh international organizations I 
or regicnal programs? 

2. Eecurity SUpporting Assistance 
COtmtry Criteria. 

a. FAA Eec. 502B. Has the CDlIDtry 
eIl3'aged in a consistent pattern of 
gros s violat:ions or internationally 
recx:grlized human rights? Is Program 
in accordance with policy of this 
S3ction? 

b. FAA S3c 531. Is the Assistance to be 
furnished to a friendly OOlIDtry, 
organizat:ion, or l:ody eligible to 
receive assistance? 

c. FAA Sec. 533 (c) (2). Will 
assistance lIDder tre E'outrern African 
~c ial Requirements flIDd be provicEd 
to MJzcmbique, Angola, Tanzania or 
zanzibar? If SJ, has President 
cEtennined (and rep::>rted to the 
Congress) that such as; istanee} wi.. 11 
furtrer u.s . foreign p::>licy interests? 
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tb. 

Yes. 

Yes. 

Not Applicable 



d. FAA £ec. 609. If COItllY.)dities are 
to be granted so that sale proceeds 
will accrue to the recipient country 
have fpecial Account, (counterpart) 
arraI13'errents been made? 

e. Ape. fec. 113. Will security 
assistance be provided for the purpose 
of aiding directly the efforts of the 
govemrrent of 9.lch country to repress 
the lelj"i timate rights of tiE t=Opulation 
of such country contrary to the 
Universal. 

wa 

Not applicable 

N:I. 



5C (2) - ProJECI' ClIECKLIST 

Listed belCM are, first, statutory criteria applicable generally 
to projects with FAA funds, and then project criteria applicable to 
individual fund sources: r:evelq::m=nt .Z\ssistance (with a sub-category 
for criteria applicable only to loans) and Security Supp:>rting Assistance 
Funds. 

CI03S REFERENCES: IS <XXlNTHY ClIEOti.IST UP TO I:ll\TE? IrENTIFY' • HAS 
STANDARD ITEM ClIEa<LIST BEEN REVIEWED FOR '!HIS ProJECl'? 

A. GENERAL CRITERIA FOR PIDJECI'. 

1. App. UnmmDen:ed: FAA Sec. 653 (b); Sec. 671 

Fl9 

a) r:escribe how Q:mn:i.ttees on Appropria
tions of Senate and House have been or will 
be notified concerning the project; 

a) Congressional Notification 
sul:rnitted in November 1980. 

2. 

3. 

4. 

b) is assistance within (<:perational 
Year Budget) country or international orga
nization allocation rep:>rted to Congress 
(or not ITDre than $1 million over that 
figure) . 

FAA Sec. 611 (a) (1). Prior to obligation 
in excess of $100,000 will there be 
a) engineering, financial, and other plans 
necessary to carry out the assistance and 
b) a reasonably finn estimate of the cost 
to the u.s. of the assistance? 

F;\A Sec. 611 (a) (2) . If further legislative 
actl.OI1 is reqw.red within recipient country 
what is basis for reasonable expectatiQn that 
such action will be completed in time to per
mi t orderly acc:x:t!plishrrent 0: purpose of 
the assistance? 

FAA Sec. 6ll(b); ~. Sec. 101. If for 
water or water-re ated land resource 
construction, has project rret the standards 
and criteria as per the Principles and 
Standards for Planning Water and Related 
land Resources dated October 25, 1973? 

b) Yes 

a) Yes 

b) Yes 

None foreseen 

No water related construc
tion activities will be 
directly financed under 
this project. 

5. FAA Sec. 611 (e). If project is capital assistance 
(e.g., canstructicn), and ...ul U.S. assistance 

Not applicable. 

for it will exceed $1 million, has Mission Director 
certified the country's capability effectively 
to maintain and utilize the project? 



Hila 

6. FM Sec. 209, 619. Is project susceptible of No • 
execution as part of regional or mu.l tila-
teral project? If so, why is project not so 
executed. Information and conclusion whether 
assistance will encourage regional development 
programs. If assistance is for newly independ-
ent countIy, is it furnished through nrultilateral 
organizations or plans to the rnax:ilnum extent 
appropriate? 

7. FM Sec. 601 (a); anJ Sec. 201 (f) for 
developrent loans. Information and 
conclusions whether project will encour
age efforts of the countIy to: 
a) increase the flay uf international.. 
trade; (b) foster private initiative 
and c:nrrpetition; (c) encourage develop
rrent and use cooperatives, credit unions, 
and savings and loan associations; (d) 
discourage rronopolistic practices; 
3) improve technical efficiency of 
industIy, agriculture and camerce; 
and (f) strengthen free labor unions. 

8. FAA Sec. 601 (b). Informaticn and 
conclusion an hay project will enoourage 
U. S. private trade and investrrent 
abroad and encourage private U. S. 
participation in foreign assistance 
programs (including use of private 
trade channels and the services of 
U.S. private enterprise. 

9. FAA Sec. 612 (b); Sec. 636 (h) 
Describe steps taJ<en to assure that, 
to the maxilTlum extent possible, the 
country is contributing local curren
cies to rreet the cost of contractual 
and other services, and foreign 
currencies owned by the U.S. are 
utilized to rreet the cost of contrac
tual and other services. 

10. FAA Sec. 612 (d). J):)es the U.S. own 
excess foreign currency and, if so, 
what arrangerrents have been rrade 
for its release? 

Response to "a" through "e" 
is rrost definitely. Do not 
foresee that project will have 
inpact one way or another 
on labor ItOverrent. 

l-1aterial sUWlied under this 
project, if proven socially, 
ecx:manically, and technically 
feasible, will encourage host
camtry to seek out both 
material and technical assi."s
tance from U.S. private 
sector. 

All of Goverment input to 
this project is to rreet local 
currency requirerrents. U. S. 
must also provide significant 
local currency contribution 
due to extremely high operating 
costs in country. 

. No. 



11. ISA 14. Are any FAA funds for IT 78 
being used in this Project to construct 
operate, maintain, or supply fuel for 
cooperation between the United States 
and any other country? 

B. FUNDlNG CRITERIA FOR PIOJEcr 

1. D:veloprrent Assistance Project Criteria 

a. FAA Sec. 102 (CO; Sec. 111; Sec. 281 a 
Extent to Which activity will a) effectively 
invol ve the pc::or in develq::m:nt, by 
extending access to econany at local level, 
increasing labor-intensive production, 
spreading investment out from cities to 
small ta.vns and rural areas, and 
b) help develop cooperatives, especial-
ly by technical assistance, to assist rural 
and urban poor to help thernsel ves tCMard 
better life, and other wise encourage derro
cratic private and local govemrrental insti
tutions? 

b. FAA Sec. 103, lOlA, 104, 105, 106, 107. 
Is assistance being made available: include 
only applicable paragraph - e.g., a, b, etc. 
- which corresponds to source of r.mds used. 
If rrore than one fund source is used for pro
ject, include relevant paragraph for each 
fund source. 

1) -103- for agriculture, rural developrent 
or nutrition; if so, extent to which activi
ties specifically designed to increase pro
ducti vi ty and incare of rural poor. 
-lOlA - if for agricultural research, is 
full account taken of needs of small fa.rners i 

2) -104 - for population planning or health; 
if so, extent to which activity extends low
cost, integrated deli vert systems to provide 
health and family planning services, especial
ly to rural al."eas and poor; 

3) -105- for education, public administration 
or human resources developrrent; if so, extent 
to which activity strengthens nonfonnal edu
cation, makes forrral education rrore relevant, 
especially for rural families and urban poor, 
or strengthens management capability of insti
tutions enabling the poor to participate 
in developrent; 
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No. 

tbt applicable. 



4) -106- for technical assistance, energy, 
research, reconstruction, and selected 
developrent problems; if so, extent activity 
is: 
a) technical OJOperatian and develOI:m=nt, 
especially with u.s. private and voluntary, 
or regional and internaticnal developrrent, 
organizations; 

b) to help alleviate energy problems; 

c) research into, and evaluation of, ecxmo
mic developnent processes and techniques; 

d) reconstruction after natural or manmade 
disaster; 

e) for special developrrent problem, and to 
enable proper utilizaticn of earlier u.s. 
infrastructure, etc., assistance; 

f) for programs of w:ban develo,Prel1t, especial
ly small labor intensive enterprises, rrarketing 
systems, and financial or other institutions 
to help urban pcxJr participate in ecananic and 
social developrent. 

5) -107- by grants for coordinated private 
effort to develop and disseminate inte:mediate 
technologies appropriate for developing coun
tries. 

c. FAA Sec. 110(a); Sec. 208 (e). Is the 
recip~ent country willing to contribute funds 
to th:: project, and in what rranner has or will 
it provide at least 25% of the costs of the 
program, project, or activity with respect to 
which the assistance is to be furnished (or 
has the latter cost-sharing requirezrent been 
waived for a "relatively least-developed 
country")? 

d. FAA Sec. 110 (b). Will grant capital assis
tance be diSbursed for project over rrore than 
3 years? If so, has justification satisfac
tory to Ccngress been rrede, and efforts for 
other financing, or is the recipient oountry 
"relatively least developed"? 
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e. FAA Sec. 207; Sec. 113. Extent to which 
assistance reflects appropriate anphasis on; 
(1) encouraqing developrent of derrocratic, 
econanic, 1.' li tical, and social inti tutions; 
(2) self-help in rreeting the COl.mtry's food 
needs; (3) inproving availability of trained 
worker-power in the country; (4) programs 
designed to rreet the countIY'S health needs; 
(5) other litportant areas of econanic, poli
tical, and scx::ial develOJ;!teI1t, including 
industIY; free labor miens, coope rat i ves , 
and Volumtary Agencies; transportation and 
a::mmmicatirn; plcmning and public adminis
tration; urbandevelq:m:nt, and nodemizaticn 
of existin0 laws; or (6) integrating waren 
into the recipient country's national econany. 

f. FAA Sec. 281 (b). cescribe extent to 
which program recognizes the particular needs, 
d:!sires, and capacities of the people of th: 
COl.mtry; utilizes the country I s intellectual 
resources to encourage institutional develop
rrent; and sUPp:Jrts civic educaticn and train
ing in skills required for effective parti
cipation in governrrental and !=C1itical pro
cesses ~sSE:ntial to self-governrce.l1t. 

g. FAA Sec. 201 (b) (2)-(4) and (8); 
Scc.~ (e); Sec. 211 (a) (])-(3) 
and (8). roes the acti vi ty gi lie 

reasonable praniSf-~ of contributing to 
the Ce'Je!oprent: of ecxlnamc resources, 
or co the increa.sc of productive capaciti~s 
and s:lf-sust.a:.ning economic grcMtl1; 
o~ of educational or other institutions 
. .lirected toward social p"::'CX3'.cess? It is 
related to and crnsistcm: with other 
devel(")prent Clctivities, and will it con
tribubC! to realizablo:! long-range objec
tives? And does project paper provide 
information and conclusion on an activity's 
e'X);lanic and technical soundness? 

h. FAA &~c. 201 (b) (6); Sec. 211 (a) (5) (6). 
D,format~on and conclusion on possib12 
effects of the assistaz.re on u.s. econany 
with snecial refere;1ce to areas of sub
stantiiu labor surplus, anrj extent to which 
u.s. ccmrodit.ies a.,d ~£istance are fur
nishen in a rranner co!1Sistent with ir.pro
-line:: or safeguarding t.l1e u.s. balance-of 
pcymmts position. 

Bl13 
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2. DEVELOPMENI' ASSISTANCE PROJEcr CRITERIA 
(IDans cnly) 

a. FM Sec. 201 (b) (1). InfOl:nation and 
conclusion on availability of financing 
fran other free-\toUrld sources, including 
private sources wi thin U. S. 

b. FAA Sec. 201 (b) (2); 201 (d). Informa
tion and conclusion on (1) capacity of the 
countJ:y to repay the loan, including reason
ableness and legality (under laws of 
countJ:y and U. S.) of lending and relen-
ding tenns of the loan. 

c. FM Sec. 201 (e). If loan is not made 
pursuant to a rilUl ti late ral plan, and the 
arrount of the loan exceeds $100,000 has 
countJ:y sul::rnitted to AID an applicat"Lon 
for such funds together with assurances to 
indicate that funds will be used in an 
eccnarnically and teclmically sound manner? 

N:>t applicable. 

d. FAA Sec. 201 (f). roes project paper 
descri1Je heM proJect will prarote the countJ:y IS 

ecananic developrent taking into account the 
countJ:y I S human and material resources 
requirerrents and relationship between unti
mate objectives of the project and overall 
econanic developrent? 

e. FM Sec. 202 (a). 'Ibtal arrount of noney 
under loan WhiCh is going directly to 
private enterprise, is going to interne
diate credit institution or their bo~~rs 
for use by private enterprise, is 
being used to finance irrports fran pri
vate sources, or is other wise being used 
to finance procurerrents fran private sources? 

f. FAA Sec. 620 (d). If assistance is for 
any producti \Ie enterprise which will can
pete in the U. S. with U. S. enterprise, is 
there an agreerrent by the recipient coun
tJ:y to prevent export to the U. S. of nore 
than 20% of the enterprise I s annual pro
duction during the life of the loan? 

1/14 



3. ProJEcr CRITERIA SOlELY FOR SEaJRITY 
Supporting Assl.stance 

a. FAA Sec. 531. HCM will this assistance 
support prarote econanic or political 
stability? 

b. FAA Sec. 533 (c) (I). Will assistance 
under the Southem African Special ~
rerrents FLmd be used for military, glEr
rilla, or J?aIamilitaJ:y activities? 

4. AOOITIGW. CRITERIA FOR ALLIANCE FOR PRXRESS 

1/15 

Assistance will provide insti
tutional capacity to effect 
national decision4naking vis
a-vis long-tenn energy ron
sumption, at present and for 
foreseeable future a non
stabilizing factor unless 
redressed. 

~. 

(Note: Alliance for Progress projects Not applicable. 
should add the following two items to a pro-
ject checklist). 

a. FAA Sec. 251 (b) (I), (8). Does assis
tance take into acrount principles of the 
Act of Bogota and the Charter of Ptmta del 
Este; and to \\hat extent will the activity rontri
bute to the eronomic or political integration 
of Latin .Arrerica? 

b. FAA Sec. 251 (b}i 251 (h). Fbr loans 
has there been taken into acrount the 
effort made by recipient nation to repa
triate capital invested in other countries 
by their own citizens? Is loan consistent 
with the findings and recamendatians of the 
Inter-.Arrerican o::mnittee for the Alliance 
for progress (now "CE:PCIES"} , the Penrenent 
Executive Ccmn:i ttee of the CAS in its annual 
review of national developrent activities? 
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5C (3) STANDARD ITEM aIEOOJ:ST 

Listed below are statutory items \\hich nonnally will be covered. 
routinely ~ those provisions of an assistance agreenent dealing with 
its inplerrentation, or covered in the agreezrent by exclusion (as where 
certain uses \1f funds are peDnitted but other uses not). 

'1llese items are arranged under the general headings of A) Procurerrent; 
B) Cbnstruction and C) Other aestrictions. 

A. Procurerrent 

1. FM-Sec.602. Are there arrangerrents to 
permit u.s. small business to participate equitably 
in the furnishing of gcx:x:1s and services financed? 

2. FAA Sec. 604 (a). Will all camodity procurerrent 
financed be fran the u.s. except as otherwise 
detennined by the President or under delega-
tion fran him? 

3. FAA Sec. 604 (d). If the cooperating country 
discriminates against u. S. marine insurance caTpanies 
will agreerrent require that marine insurance 
be placed in the u.s. on cx:mrodities financed? 

4. FM Sec.604 (e). If offshore procurenent 
of agricultural carrrodity or product is to be 
financed is there provision against such 
procurenent when the cbrestic price of 
such camodi ty is less than parity? 

5. FM Sec. 608 (a). Will u.s. Govenment excess 
persona! property bE! utilized wherever practicable 
in lieu of the procurerrent of new items? 

6. M1 A Sec. 901 (b) (a). Q:npliance with requi.
rerrent that at least 50 per centum of the gross 
tonnage of commodities (oamputed separately for 
dry bulk carriers, dry cargo liners, and tankers) 
financed shall be transported on pri vatel~' CMIled 
u.s. flag commercial vessels are available at 
fair and reasonable rates. 

7. FAA Sec. 621. If technical assistance is 
financed, Wl.ll such assistance be furnished 
to the fullest extent practicable as goods and 
professional and other services fran private 
enterprise on a contract basis? If the facili
ties of other Federal agencies will be utilized 
are they particularly suitable, not caTpetitive 
with private enterprise; and made available without 
under interference with dcr.estic programs? 

~s. 

Yes. 

It cbes not discriminate. 

Not appl icable. 

Yes, but gi \'en thrust of 
project, Le. to intro
duce appropriate technol
ogies no excess property 
procurerrent is foreseen. 

Yes. 

Yes. 

Yes. 



8. International Air TrLlI1srort. Fair 
~tit1ve Practices Act, 1974 

If alI transportation of p:rsons or property is 
financed on grant basis will provision be made 
that u. s. f1acr carriers will be utilized to the 
extent such serVice is available? 

B. COnstruction 

1. FAA Sec. 601 (d). If a capital (e.g. con
struction) project, are engineering and professional 
services of u.s. finns and their affiliates to 
be used to the maximum extent consistent with 
the national interest? 

2. FM Sec. 611 (c). If contracts for construc
tion are to be fll1anced, will they be let on a 
c::arpetitive basis to rna.x.:irnum extent practicable? 

3. FM Sec. 620 (k). If for construction of 
productive enterprise, \.,.i11 aggregate value of 
assistance to be furnished by the u.s. not 
exceed $100 million? 

c. Other Restrictions 

1. FAA Sec. 201 (d). If deve10prent loan is 
interest rate at least 2% per annum during grace 

·period and at least 3% per annum thereafter? 

2. FAA Sec. 301 (d). If fund is established solely 
by u. S. contriliutl.ons and administered by an 
international organization, does Cc:.roptro11er 
General have audit rights? 

3. FAA Sec. 620 (h). Co arrange:rrents preclude 
prarotl.ng or asS1Stl.ng the foreign aid pro
jects or activities of Ccmnunist-B1oc countries, 
contraxy to the best interests of the U.s.? 

4. FAA Sec. 636 (i). Is financing not p:rmitted 
to be usea, Wl. thout waiver, for purchase, long
tenn lease, or exchange of rrotor vehicle manu
factured outside the u.s. or guaranty of such 
transaction ? 

5. will arrangerrents preclude use of financing: 

a. FAA Sec. 114 to pay for p:rforrnance of 
abortions or to rroti vate or coerce p:rsons 
to practice abortions, to pay for performance 
of invo1urn:ary sterilization, or to coerce 
or provide financial incentive to any person 
to practice sterilization? 
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~s. 

Though not a capital. 
Assistance project ~ ~I 
such U. S. finns will be 
used to maxi.rnum extent 
p:>ssib1e. 

Yes. 

Yes. 

Not applicable. 

Not applicable. 

Yes. 

Yes. 

lese 



b. FM Sec. 620 (g) To a:mpensate C\'mers 
for expropriatea nationalized proFerty? 

c. FM Sec. 660. to finance police trai
ning or other 103\-1 enforc:::enent assistance, 
except for narcotics programs? 

d. FM Sec. 662. For CIA activities? 

e. App. Sec. 103. To pay pensions, etc., 
for military personnnel? 

Yes. 

Yes. 

~s. 

Yes. 

f. App. Sec. 105. To pay U.N. assessnents? Y - es. 

g. Ape. Sec. 106. To carry out provisions 
of FM Sections 209 (d) and 251 (h)? 
(transfer to multilateral organization 
for lending). 

h. App. Sec. 112. To finance the export 
of nuclear equiprent, fuel, or technology 
or to train foeign 'lational in nuclear 
fields? 

i. Ape. Sec. 501. To be used for publicity 
or propaganda purposes wi thin u. S. not 
authorized by a mgress? 

lese 

Yes. 

Yes 
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ANNEX I: GRCD JaWcest for 
AsSl. ce 
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. r'UI 7' V'.J 1-11 - ; ~)\ 
~UBUQUE DE DJ!BOU11 

Uru~ ..;.. EfP"ljl~ - PaiJc 

. . ._ ..... _ .. ......... -.... -..:...-.-.~ ~'.~ 
-. ,-

! .. : rr..ESIDE.."lT DE LA &.rPUBLJQUI 
C!;r:! dQ Cionvaameu& 

i.. oJ :-:: 'i. ·1.9_~" 19" DjibO~tti, le -__ ~I.L.- u-

Mon~ieur l'Ambassadeur, 

Le d~51r que vous avez exprirn6 dans votre lettre 

cn dat~ du 6 Fevricr 1990 d'etre en ~esure d'obtenir 

l'assistance de l'I.S.E.R.S.T. pour l'etude des divel'ses 

sources d'energle explo1t.:l.~les, a fait l'ob.i~t d'instruc

t10ns precises, aupres de ce dernlcr Organis~e afln que 

satldfaction vous suit ac~ord~e·. 

Aussi VOUD serai-jc oblig~ de cons!d6rer que les 

recherches evoquees lors de notre cntretien du 29 Janvier 

1980 doivent ~tre pcursuivies. 

Veui 11 e~ ag!",:.'~f~ r. :·1onsieu!" I' Amb3.ssadcur, les 

assurances de rna haute consideration. 
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ANNEX J 

ACl'ICN MEM)RANIXJM FOR '!HE ASSISTANT ArMlNISTRMOR FOR AFRICA 

FIn1: OJIB(){]rI ENERGY rnITIATIVES ProJECr (603-0013) 

StIBJEcr: VElIIcrE PR:CUREMENI' WAIVER 

PlO3LEM: Your approval is required to pennit procUi:errent of vehicles 

Code 935 (Special Free World) 

a. Cooperating ClJtm"tl:y: 

b. Authorizing Ibcurrent: 

c. Project: 

d. Nature of Funding: 

e. D:!scription of camodities 

f. 1\pproxirnate VallE: 

g. Probable Origin: 

h. Probable Source: 

Djibouti 

Project Authorization 

Energy Initiatives (603-0013) 

Grant 

(a) 'b.u 'lbyota Pickup type,' 
4WD 

(b) two Toyota Landcruiser 
type 

(c) Spare Parts 

$80,000 

Japan 

Djibouti 

Discussion: Section 636 (i) of the Foreign Assistance Act of 1961, 
as arrenaea, prohibits A.I.D. fran purchasing rrotor vehicles unless 
such vehicles are manufactured in the Ulited States. Section 636 (i) 
does provide, h~ver, that " .•. where special circumstances exist, the 
President is authorized to waive the provision of this act in order 
to carry out the purpose of this act." Criteria for such waivers 
are contained in Handbook I, SuppleIIEI1t B which states that vehicles 
procured tmder grants must be u.S. source/oriif.Ll1 tmless waiver is 
obtained. Handbook I, Supplerrent B, Paragraph 4C 2d (1) (b) provide 
that a waiver may be granted when necessary to carry out the purpose 
of the FM and if, inter alia, there is present or projected lack of 
adequate service facilities and supply of spare parts for u.S. manu
factured vehicles. '!be authority to determine that specJ.al (..ir~ 
stances exist for purpose of Section 636 (i) and that there is adequate 
justification for a waiver tm6er Handbook 1, Supplerrent B has been 
delegated to you tmder D:!legation No. 40. 
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'!be G:>verrment of the lEpublic of Djibouti has requested A.I.D. 
assistance in establishing institutional capability within Djibouti IS 

Scientific and Technological lEsearch Institute to plan, eJ<ecute and 
evaluate alternative fonns of energy in order to reduce their dependence 
on inpJrted fossil fuels. The above project vehicles are required to 
provide rrobility for the project technicians who will be required to 
visi t re.'lOte areas throughout Dj ibouti in the collection of energy 
data. These rerrote areas as well as the City of Djibouti do not have 
service facilities or spare parts for u.S. manufactured vehicles. 
Whereas the dealers for foreign man1.1factured vehicles have an adequate 
supply of spare parts and rraintenance facilities. It is our opinion 
that special circumstances exist which justify waiving the source/origin 
requirenents as set forth in AID Handbook 1, Supplerrent B. 

lEccmrendation: For reasons stated above, it is reCOIITlEIlded that 
{I) you conclude that special circumstances exist which justify the 
waiver of the requirerrent of procurerrent of u.S. manufactured vehicles 
under the FAA Section 636 (i), and (2) that you certify that exclusion 
of procurerrent fran Free W:>rld countries other than the cooperating 
countries and countries included in Code 94i would seriously irrpede 
atta.:inrrent of u.S. foreign policy objectives and objectives of the 
foreign assistance programs. 

Approved: ___________ _ 

Disapproved: ___________ _ 

Date: ___________________________ __ 



ANNEX K 

DRAFl' AUl'lDRIZATION PACKll.GE 

ACl'ION MEM)FANDL'1 FOR THE ASSISI'ANl' ADMINISI'RA'lOR FOR AFRICA 

FROO J W KOEHRIN; 

SUBJECT Djibouti Energy Initiatives Project (603-0013) 

Problem: 

Your approval is required to authorize a grant of $2,000,000 from the 
FM fection 106, Special Developrrent Activities (SDA) appropriation 
duri.n3' FY 1981 to the Governnent of Djibouti for the Energy Initiatives 
Project (603-o0l3). Your approval is also required for the proposed 
life of project ftmding of $4,000,000 as well as for source/origin 
waivers. 

Discussion: 

A. Project Description 

The Djibouti energy initiatives project aims at assisting GROD 
to reduce part of its balance of payrcents disequilibria caused by 
the importation of fossil flEls by introduc.ing a solar and wind 
energy and energy conservation capability. The project simultaneously 
endeavors to streI'Bthen tre critical link be~en economic develop
rrent pla.nnin:J and requisite applied research and studies by streng
theIli.nj Dj ibouti 's sinble scientific and technolcgical research 
institute. 

Ep:!cifically, the project will assist in establishing the insti
tutional capability within Djibouti's Scientific and Technolcgical 
Research Institution, to plan, execute and evaluate alternative energy 
daveloprent and conservation programs. The project will accomplish 
this purpose by providing: 

- An Infonnation and Analjtical Base, to address the critical 
constraint to developrrent of a renewable energy program in 
Djibouti 

- Prototype Use for Pilot Interventions, t'o provd.de ISERST with 
experience in daveloping alternative energy by rreans of HERSI" s 
full participation in inplanentation of a series of pilot 
interventions using wind and solar prototypes inclu"'ing: 

- windmill water PllITps 
- electrical wind generator 
- solor distillation 
- solar fish-drying 
- solar fish-smoking 
- photovoltaic water PllITping 



- Assessment and Dissemination of Research Results, to serve 
as the basis for determining what prototypes are suitable 
for carrnercialization or widespread use and under what 
circumstana;s~ Once these assessments have J:een made, the 
project will provide for dissemination of the results to 
assure eventual adoption by government and private enter
prizes. 

- Energy Conservation Canponent, to introduce and sensi ti vize 
Djib:>utians to the need for, and rrethodolOjy of, a rrore 
Significant conservation effort at a later (late. This 
conservation canpJnent will cqnsist of small scale surveys, 
of representative energy users, initial propJsals for 
feasible modifications of present and future facilities 
and supp::>rt in local building materials research. An 
.i.Inp:>rtant elerrent of the ronservation canponent will also 
be the design of the ?roject-funded Earth Sciences 
buildirg. This buildiJB will be designed to be a derron
stration model of energy conservation. 

- Final Report to Governnent, to be one of the important 
bases on which the to-be-established National Energy 
Commission develops its national energy strate~l. 

B. Financial Sumnary 

The total project cost is $5,350,000, makiIl3 AID IS rontribution 
of $4,000,000 74 per cent. The Djibouti contribution is 1,350,000 
or 26 per cent. 

First year and life-of-'project funding is: 
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First Year 
(000) 

Life of Project 
(000) 

Technical Assistance 

Carmodi ties 

Participant Training 

Construction 

Other Costs 

Contirgency 

Inflation 

TOTAL 

554 

292 

10 

900 

106 

138 

2,000 

780 

862 

35 

900 

444 

303 

676 

4,000 



o. SJcio-Econanic, Technical and Envirornnental Considerations 

'!he project review sessions found the project to be socially, 
eoonanically, and teclmically sound. 

The initial enviroI'lJ:'[Ental Examination has reaJrnrended a 
Negative DeteDnination. 

The plans, sp:cifications and cost estimates for the con
struction rreet the re:ruirerrents of Section 611 (a) of the 
Foreign Assistance Act. 

The Christopher Vbrking Group on Human Rights has not .!:'aised any 
issues with respect to the project. 

D. waivers, Conditions Precedent and Covenants 

The Proj ect Authorization contains a Geographic SJurce 
waiver to pennit purchase in Djib:>uti of four four-wheel drive 
vehicles, valued at approxiIrately S/ 80 ,000 from Japan. 

To assure proper and tinely irrplerrentation of the project, 
the Authorization includes b.o special Conditions Precedent. The 
first CP is to insure that the qualified Dj iboutian counte:rpart 
is identified and secunded to lEERSI'. The second CP is to insure 
that the site for construction of the lEERS!' Ea.rt:hi Etience 
BuildiI'B has been identified. 

E. Comnittee Action and Congressional Appriserrent 

The project was reviev.ed by the Project Camtittee on May 
1981. The Project Review Meetin:3' was held on May ,and the 
Africa Bureau Executive Camnittee for Project Review (ECPR) on", 
J\.ll')2 The ECPR, agreeing with the findings of the tWJ 
prior reviews, recarmended that the project be forwarded for 
your authorization. 

F. Tre US1UD/Yaounded Project Officer is ElSw:Jrth Amundson. 
In AER/DR, the Project Officer is Alex Newton. 

Reccmnerrlation: 

That, you sign the attached Project Authorization, thereby 
authorizing the project and approvin; the requested waivers. 

IV3 



PROJECT t\:.THOl'IZATION 

Country: Republic of Djibouti 

Project: Energy Initiatives 

Project Number: 603-·0013 

Pursuant to Section 106 of the Foreign Assistance Act 
of 1961, as amended, (the IfAct lf

), I hereby authorize the 
En~Lgy Initiatives Proj~ct for Djibouti involvine planned 
obligations of not to exceed $4 million in grant funds over 
a five year period [rom date of authorization, subject to the 
availability of funds in accordance with the AID OY~/allotm~nt 
process, to help in financing foreign exchange and local 
currency costs for the project. 

The ?rojcct ccnsists of prcvi~inz assjstence ip order j·u 

strengthen and improve the Djiboucian institutional capacity 
to plan, ~yQcl1te ~nd evalu~te renewahle energy progr&ms and 
projects. The assistance will be in the form of construction 
of the Earth Sciences Division of the National Institute of 
Hi8her Science and Technological RC8earch (ISERST), procurement 
of certain equip~cnt for these facilities, and training TSERST 
per50~nal to enable thorn to develop ener~y research and develop
ment P10je.cts anJ pro):;rams and to dcsign, llsscmble, mo~itor, 

maintain alld assess perfornance of prototype alternative energy 
equ:!.pMp.nt. 

The Project Agreement, which may be negotiated and executed 
by the officer(s) to whom such authority has been delegated in 
accordance with A.I.D. regulations and Delegations of Au~hority, 
shall be subject to the following essential terms and conditions, 
together with such other terms and conditions as A.I.D. may deem 
appropriate: 

A. Source and Origin of Goods and Services. 

Goods and services, except for ocean shipping,. financed by 
A.LD. under the Grant shall' have their source and origin in 
the United States or in the Cooperating Country, except as 
A.I.D. may otherwise agree iw writing. Ocean shipping financed 
under the Grant shall be procured in the United States, except 
as A.I.D. may otherwise agree in writing. 
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B. Conditions Precedent. 

The Project Grant Agreement shall contain conditions 
precedent in substance as follows: 

1. Prior to the first disbursement under the grant, 
the Cooperating Country shall furnish to A.I.D., in form 
and substance satisfactory to A.I.D., the name of the 
qualified official who will serve within ISERST as the 
full-time host country counterpart to the A.I.D. contract 
engineer/chief-of-party, as well as the date on which tIlis 
counterpart is to be assigned to the pToject; 

2. Prior to disbursement under the Grant for construction 
of ISERST facilities, the Cooperating Country sIlall furnish 
to A.I.D., in form and substance satisfactory to A.I.D., 
except as A.I.D. may otherwise agree in writing, evidence 
that the land for construction of the A.I.D.-financed 
Earth Sciences vivision of ISERST has been procured. 

C. Covenants. 

The Project Grant Agreement shall contain a covenant in 
substan~e as follows: 

The Coop8rating Country agrees to provide adequate financing 
to support and maintain A.I.D.-financed equipment, buildings 
and vehicles after the Project has ended. 

D. Waiver 

Notwithstanding paragraph A above and based on the justifi
cation in Annexes G and M of the Project Paper, I hereby approve 
a procurement source/origin waiver from Geographic Code 000 (U.S.) 
to Geographic Code 935 (Free World) for the purchase of four 
four-wheel drive vehicles valued at approximately $80,000, and 
certify that exclusion of procurement from Free World countries 
other than the Cooperating Country and countries included in 
Code 941 would seriously impede the attainment of U.S. foreign 
policy objectives and the objectives of the foreign assistance 
program. 

Signed: ____________________________________ ~-----

Assistant Administrator for Africa 

Date: 




