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Name of Entities: Central Arinevican Inidustrial Reeac Isiute~~ 

'Name~of'~~'raiona1

Poj~tNameof RegonalIndustrial Enry Efficiency 

Number ofProjcctv' 596-0095 ' 

1. Pusuntto~Section 106 of' the, I'oroign Ass~stince Act of 1961, as amended,,I "~ 

4herebyv authorize the R~egionatl Industrial Energy Efficiency, project, Involving planned
A ,oblig~ations o6f not toexcecd Six :Million United States 'Polars. ($8,000,000)-In zrant ' 

1 funds' for. grants to. the: Central American: ndustriuz1 Research Institute (11ICMITI") and 
~tho General 'Socrotarlat for "Central" Amerlcaj'ntel.ration VSIECA") over a five-ya-
perod~fod'm tiibdate of authorization', subjeottthe availabilit'y[offunds Ini accordance 

he AJ21 ~t/~lorent procest~Aitr helpin' finncing~loreign exchange and local 
ourrency costs- for the >r'Joct. , ~?~-'- -

en y pr 

~2. The project, ("Project"),consists of supporting' a regional effort' witin Central
 
Amierica and Paneina'to Improve energy ;offieioncyljin Industry 'and to reduce Industrial
 
consumption of- Imported~potroleum by Introducing (1)enecrgy audits; (ii)conservation
measures; and' (1ii) ernergy-efficient, machinery. 

- ~he Project Agreements, and executed 

to Whom such'authority is delegated I accordance' with A.I.D. regulations and Delega
~3. T which may bo ,negotiated by the officer 

,tions of Authority, thaUl be subject to the following essential terms and covenants and~ 
-withmnajoronditions, together such other terms 'and coniditions as A.dD.' may doom 

---.--- a.. Source and Origin of-Goods and Serviecs 

I;.-----oods -and-services,' excopt for occanv shipping, financed by A.L.D. under the- --
- ~ts shall have their source" and origin In tho ran United States or In countries 

- that are menmbers of the Central American Common Market and Panama, except 
--- -as A.J.D. may otherwlqo agree In writing. Ocoan shipping financed by A.L.D. 

- under. the Grants, shall, except as A.I.D. may otherwise agree In writing, be 
financed -only on flog voisels of the United States. 

b. Condition Precede~nt to Plrat rNsbursoment 

Prior to any disbursement, or the Issiuance of any commitment documents under 
the Project Agreomonti, Ornntos shall fu nL~rho except as A.J.D. may otherwise 
Miroo In'writing, Inform and substance satisfactory to A.D., a detailed workplan
for the first year of tho Project, 
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C. Condition Precedent to Disbursement for ICATTI Aetivitiv-, with Ind'istric-

Prior to any disbursemmnt, or the issunce of any cornmitmcnt documents under 
the Project Agr6emerits to finance nctivities with industries in any of tho 
countries in Central America or Panama, ICAITI shall furnish, except as A.I.D. 
may otherwise agree in writing, in form and stfistrince snti::f,'ctory to A.I.D., 
executed agreements with a n.itional chamber of industry, or equival-nt organiza
tion, outlininhg the pronotional s;upport to be provided by the c(1al,,-rs of industrv, 
or equivalent organizations, ind for-mally establishing working relationships 
between ICAITI country representatives and such national organizations. 

d. Covenaniits 

The Grantees shall covenant, except as A.I.D. may otherwise agree in writing, 
as follows: 

(I} ICAITI and SIECA, prior to undertnkimn' rinnual project activities, 
will furn;h, in form and substance satisfactory to A.J.I)., a consolidated 
wor! plan and budget for their respective activities for ech such year. 

(2) ICAIII will estbhlish, except as A.I.D. may otherwise agfree in 
writing, a special acceunt for reflows to be comprised of all pnyments 
received from user firn- as a result of pnrticipating in the project, and 
the reflows will be used solely to firnance project cost, mutually agreed 
upon between A.I.D. and ICAITI. 

Otto J. Reich
 
Arsitant Administrator
 

Bureau for Latin America
 
and the Caribbean
 

bDate 

Clearances: / 

GC/LAC:BVerct: / dnte . 

LA .t ?327 2:ohn;on 

GC/LA C.TC ?jtr'y rkl,./1j/, 2:x 2.3272 
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I. 
 PROJECT SUMMARY AND RECOMMENDATIONS
 

A. Recommendations
 

The Project Development Committee recommends that a
$6.0 million grant be authorizc l as follows to implement the
 
Regional Industrial Energy Efficiency Project:
 

ICAITI $5.4 million
 

SIECA $0.6 million
 

Total $6.0 million
 

B. Summary Description
 

1. Goal and Purpose
 

The goal of the project is to reduce the balance
 
of payments deficit of Central America and Panama. 
 The purpose

of the project is to improve energy efficiency in industry and
 to reduce industrial consumption of imported petroleum by

introducing energy audits, conservation measures, and energy

efficient machinery.
 

2. Background and Project Activities
 

Industry demand accounts for approximately one
third of oil imports in Central America. A survey of indus
trial energy use and visits to plants throughout the region
show that imost industries do not have energy conservation pro
grams and are 
unaware of their options. Most industries,

however, indicate a high degree of enthusiasm about partici
pating in .;uch a prog ram, and cited technical assistance,
training, knowledge and financing as the major constraints to
 
taking Act on.
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gram to w;;lit the private industria] tector improv, its 
e le rip, eli I nit.(I 

'1't1r',lo lS1S .Ctoid rarry thiniT f( t.o (it' pi oJ(*c V,'iir,:;,', .,,aJ().lcht £St e~l? ted t o roilpimd to indus-

LiII heed:,t .ii11t will m.ak'. improved o'ii-i'qy officlo,c(2'/ %


rv.ilii;? mc I (i m t 'I.l.gt, !im inlist The prolvct will 11i vide 
ilt'? 1rm)t , t51 1,1 imtra nd (.1110tj see new emll gy,i. on 

elf i ilsacy .111 ltie. .1ulkLIt.Ut. ioll Oppo,€,t nt|ifl,Lien,anid will

train t-nql ne','.i (1CATI stai (' tt fir:t, who will iultim(eu ntiily 

http:1ulkLIt.Ut


-- 

tocryou uis
train~~~~~~~~~~~ otes n dntfveuieet 

-for_~~~~~~~~~~~~~~ wequ p9~t-hne cec9,h-wlll-.~~i-.,l-ierese- 7' 

The~ fiv comonots
prjc-fnne r
 

~traiothrs)-~Enecrgyou Audits a seideify tequicemnt 

digoshofeeg fonuve io capnntanowi bereucedl
 

Fiel andPlot Demontraios
ndr acua
 

eement tninepresentatThis managis then ofd enprsonet
tecousehoft tdrecnto oimete prtuoimpftom indutry 


seiies affrecinrgEonsumpion an serivies fvechil
undersetheergy, 


of energyn consmto 

able includin 
diagnosiibts dspaso tcnb ecedg
 
techoloyudi-ieldmanderilot Dendrationprsntatioal


aiedlat istalulatinsan aenegyoreuteneenmea and
 

eqipen trinn copnn wil9eelph 

tecnialcaactyofXCITSemiar A ferisryo oe tojtw-a

prsttisond to trlansfe thnageet ad engineinalpenel

thoughoupatstherions toeinfr theaiofinuearelaped ia

-~~a niiPtrdc nrm onspton aned ofteseice vail
abieunder theec and comoectt deige to 
address~ of energy conservivs,ngtelcofaebis: pas 


stechnlogeyth fo serias tad prestaton
deadsuJ ate 

off----ied# ant stimulat andsarenes o thuendetk eansheto
 

The traiTieicld
component will develatopsenr
 

conerparits, viouts leonse ofemontraionpannedn inquall
 
sevcsoe nry.fiinyrgas
 



tstdie nfan atesweas
i thejOtpublict~ on~ifonuatobjeavlbe
 
e F and Issues, (SIE... 51I 


For this wil ledehiike 

of impoings the boaii ffoaorkigencouapproiate. 
tpeil deOiimpo energy prdtivil.lAeoasiet o aoal
3.SumrFinanciad Plcnsus SEA
 

~~,infomatd toar hd e atials.em
tecy fcmereial 


be tousr patcual through
iProsgrin serv8es 

mobriing enrg27anin
fo i0etet boh3t7hedoo
 
Ilevl andmothoug the1coSoria ba1ig ye
 

se tpc~Ine
ecrts wit
 
V.~ mprove~ enrgypy~AInanu
ries..Fiumcngt 3 maPliy ia Plan 20 rrelatedecorill 8
 

IX.~~~C~ 000)gnces89 6 

C. SuPriratFiSdctgr
 
~~TeProject Committee hOaP d allC otl
rieAT ranpectos 


prpse eoa 1a78Program afinds.
IndustrilEeg Efceny

that Tiitng cly 27anialy m l an cnoial
 
soundProdotonsitn 1,01hobetieetfrt1n4OA
Wis 

CD8. Dtat gy Anass~Co fon 18h2C
Sase ite fu62e tha 


prjet
respecotineconce t th 86 


http:atials.em


FT44,4 

iv4444444.~~p444' 

D,~~~~~~ Copstino Project4. Deeomn 

ROCAP~ 

f4 4 
4 ', 4 ,Euado chie Accountant.~4Y~ 

Vito 444.4nEngineer4,44 

4.,Clar Joel,44444. Reioa Eoic4 

'4' 44. elly Prjc 'Dvlomn 

4aea Aset Proec 

Edward4444 Nadeau Geea Devlopen 

4444av Ruiz#'4'4' -- Genor" 

Cmite 

44 

Advisor 

Officer,44. ""' 

Devlopen Office 

Officer 

Developmen officer 

4 * 

"'~-

4 

;44'~ 

4 

" 4' 

JustinmP.L±O ofppeDputyChiefmenDiisomniefo Techica 

Cocountntants4 

444alias 

.44 4;444..Rodert 

VFrto arh, Engineer cece Icrprae 

Jeter Waeafietld#ecDevelopment Iorpicrae 
Hil 

Raenolds a evlpmn Ofce 

4~.f~
 



of I or2%n teir rea Grs oeti rdcs

balance of for t IeiitI 	 cnt:ie.q*ad 	 'ent1a erian,---o--h.- .,;-	 n -t *----- - a e t o e - e C r a --- m r c n E o o y 

: ............ etwen 1979 aiindy198athe tld-!otal dgt eicio f teCa t al:, 

?ji:, : :while :the other: countr:ies/ sustained :either:: no, growth~ or!: a deln 

he follow-in t-nabl illusraesCnrlmerc'sq.cl
 

Smore: because o rwn criyad ead hl ol i
 
i!i, :: :prices have :risen shaplys:ince 1!973 iand ihave !had avr des 

1981.Betw n Mi79ians o98 ent f h altCuotlbrgtdfri

i~,::::Central: America":andPanama: has: risgen considerzably in theL past twe n ty ! ?: 

.9..~ ~ ~~ ~ umr~ ~ ~~i 60mllot~ 	 hnduldfo~ ~ Imrcngvrman 
:r::L years and has: drastically ILncreased :in :the!past: ton. years. Izn 1960,pi ::! " th estimamported-$146roil bill for Central 	 of I IAericaOillIortra imp2rsiv(excluding Panm)*annoraswase 	 avrg 


::" ':$ 41 i l iLons ": i n 1971 i t' was8$77?i m llion . :: ::By ::19680, :howeve r, :: ! i : r1: : 4 
: 
:A:: ':'' Central :America paid :$928; million: for Imported oil# and in :1981 the : : i: 

ri.rng 	petroleum t t to 'r imi cost iand $omparson he rin 

ntexporatearningse.rve l u td ot.e.3...lni
 

t ra h1974-e su e ovr te109o1 13 i 

teimporte oilcrdil for Cefnrlemeria (excludnenm) a 

:-:.. C' L:: " *1 7 	 ''L"' " : 1975 295. 30. 0? 10...1 	 !: ,:: 

eaAmicrsanSof1 	re 2% i "Ted I the CenrDomnot P1r979o1980d
 
8 temuhi cosy oenrg m al o thi
rt san 1980-81 mport 9 

"orernaeonalfFinancial statityic nd dead whl XXXworlIdtil
 
nptional aetis ns sne 197 and aveme h Wahr advee
 
i mato teruded on tble ub eet s bause. of i large 

http:merc'sq.cl


exprt (the.region'
a""fr'wexhI and fAnd.cr e e i. Inrtowar the0u the~vreinsipreexotsnt cost of 

. ... .. o i ... .... ...Aer.a'. . 
was ne ded to.ay for. 


of:pamet, siuto: d~i4n.Central Amwheri i i ;,;
,ietrirain balnc 


principa sorc offrinechae ) n, a $1rusro,07enerY, ont h
 
ajo efott
Thereorea
to ri.
wil cotiu
for~a~9a perlu 

pooe
y h'Tagt"prga
etr ssggse
them inutia 


hi
 

to peidaoridstygousi"teUS.rdce
this 

k 
40%. he~mllioebyki _products.7aa:,:17
"e"feen"' ~maanufac0ur ed 

as, they ffe ee greaueh

U.S couter
han
advaced hei 


.a'a epot nt ford tne'rvtofteinsipotdol.-I
 

criis ineddsr habenthe;
th. presnt~9 eonoicp~ sors adaplcain
 
a4q 

~~~~~nimrbllfoe nepyo Balance omritauatoofA ndealdt 

h on Ma r e


saimnts ofthe Cietral Ame ianC o mm ~ in .... ...... o'm th~ue e 

Tal ,e ,indicates tha duin hiorothprid
 

onue
bya197, sindutr wa espnilefr24 ftoaaneg 

a key


If, as eihav
,r~ithe,region.*tlgrat


i
nr
by cosupto seTeipcto ofthv'aris os of mpoe il on te 

exnhange, 



- 3 -

TABLE 2
 

FINAL ENERGY CONSUMPTION BY SECTORS*
 

1970 1978
 
10- TEP 902 TP_%
 

Industry 1,546 19.8 2,624 24.0
 

Transportation 1,235 15.8 2,166 19.8
 

Residential, Com
mercial and Public 4,865 62.2 5,886 53.8
 

Others (mostly
 
Agriculture) 172 2.2 263 2.4
 

Total 7,818 100.0 10,939 100.0
 

TABLE 3
 

PETROLEUM USE BY SECTORS -1978
 

10- TEP %
 

Utilities 1,085 21.7
 

Transport 2,165 43.4
 

Industry 1,218 24.4
 

Residential, Com
mercial and Public 431 8.6
 

Other (mostly
 
Agriculture) 96 1.9 

Tota 1 4,995 100.0 

*Expressed in terms of thousands of Tons Equivalent 
Petroleum (TP) 
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The primary responsibility and the immediate rewards for
 
accomplishing greater efficiency in energy consumption in the in
dustrial sector rests with the individual plants. To act on this
 
responsibility, plant managers and owners need to be aware of the
 
energy problem and acquire the information necessary to implement
 
energy efficiency measures. Appropriate national and reqional
 
institutions need to be prepared to participate in this endeavor,
 
first by promoting the need for action and, subsequently, by
 
serving as a mechanism for assisting industries in adapting ap
propriate measures.
 

C. National Efforts in Energy
 

Table 4 shows that in 1980, in their energy development
 
efforts, the national governments of Central America placed the
 
greatest emphasis on the development of hydroelectricity. This is
 
true of other recent years. For example, of the $249.8 million
 
total in energy projects approved in 1979, $199.8 million (80%) were
 
for hydroelectric projects.
 

TABLE 4
 

New Investments in Central America Energy

Projects Approved in 1980
 

(In Millions of Dollars)
 

G ES If N CR TOTAL
 

Hydroelectric 129.7 81.5 82.0 - 55.0 348.2 
Geothermal 4.1 6.1 0.3 2.6 2.7 25.8 
Thermal Electric 0.4 - 3.6 - - 4.0 
Transmission Lines 3.8 0.8 - 0.5 6.0 11.1 
Hydrocarbons 56.2 - - - 56.2 
Non-Convent ional - - 0.2 - 0.2 

Fue Is 

194.2 88.4 85.9 3.3 63.7 435.5
 

Source: Tenth Report on th, Inventoll lina] Infran trucLural 
Project!n in Central America throuqli D.comber, 198 0, SIECA 
F171NE/E] I i sheTY ibe r 198 
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E. Opportunities for Saving Energy
 

To design a project for the industrial sector which would
 
result in widespread awareness of energy efficiency measures and
 
technologies, define the role to be played by regional institutions,
 
and identify the most appropriate opportunities for energy efficiency
 
activities, ROCAP carried out a survey of industrial energy use and
 
subsequently contracted Development Sciences Inc. (DSI) te assist
 
in analyzing the results of the survey. The activities proposed
 
under this project are based on that analysis and the opportunities
 
for efficiency identified by DSI. The highlights of the survey and
 
the work performed by DSI are summarized below. (See Annex B-1 for
 
a detailed discussion.)
 

1. Survey of Industries and Energy Use
 

A ROCAP contractor with substantial prior experience 
in working with Central American industry developed a questionnaire 
in consultation with Central American engineers, industry experts, 
and ROCAP staff. Of the approximately 1600 questionnaires mailed 
out, a total of over 300 were returned. (This response rate of 19% 
is considered excellent by Central American standards). The analysis 
of the questionnaires returned, including many letters which were 
received, indicates substantial enthus'iasm on the part of the private 
sector for an assistance program in improving energy efficiency. 

Highlights of the survy include: 

- Although the cost of enerqy is very important to 
the industries, little has been done at the plant level to improve 
efficiency. (73% of the re.,;pondents have no energy program.) 

- Major technical factors for absence of efficiency 
activities are a lack of trained staff, inforination, and technical 
assistance. 

- Although financing it- a major prob]em, most in
dustries iire wi l nq to inve.st in energy !;avitnq improvements, if 
the paybiack perio] i.- short:. 

- There ,aire !tubs tantia] oppo
energy at r(l'itiv, ly low cost, particularly 
of elect,'icl e n .-r,ruy iii motors,, in l.veling 
saving ] iquii fuels use;d in boilers. 

rtunities for 
in improving 
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saving 
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2. 	Overview of the Consultants on the Potential
 
Impact of the Proposed Project
 

Four members of Development Sciences Inc. spent ap
proximately 14 person weeks in Guatemala City with brief trips to
 
Panama City, San Jose, and Tegucigalpa. The purpose of this effort
 
was to analyze the results of the survey and other available indus
trial data, including the technical capabilities of selected regional
 
institutions in order to develop a practical approach for the proposed
 
project. To accomplish this work, meetings were held with directors
 
and 	appropriate personnel at a large number of participating insti
tutions: ICAITI, SIECA, FECAICA, national Chambers of Commerce,
 
CABEI, and national banks. In addition, ICAITI field representatives,
 
the industrial consultant who prepared the survey report, and ROCAP
 
personnel were extensively interviewed. As a result of the above
 
activities, the following conclusions were drawn by DSI:
 

- Industry needs and desires an energy efficiency 
program, but does not understand how to organize and implement 
appropriate plant activities. 

- Equipment to solve most of industry's needs is 
readily available. 

- There is presently an extremely small amount of 
financing available to industry due mostly to the present economic 
situation in Central America. 

- A progr-im capable of meeting industry's needs can 
be developed t-) reach a target audience over the planned five year 
time peri)d for the project and then be expanded to reach a still 
larger audience afterwards. 

- ICAITI is capable of implementing such a program, 
but will nt-ed !;peci tic support at the start in promotion activities 
and also technical assistaice in training, data base management, 
and indu.trial activities which make up a well coordinated outreach 
prC)9 	rat. 

- C11;(7A play important Incan an role promoting 
nat i O )n 1oic, .,; which can ht an impa,;..t on industry s' present 
and Iutur,' u,. ')! 11ly ,tild idnt11I 7 i gi i nani c inq ol t ions for 

1)('f11if11t 1 11(1 i(71f1 af fuel 5 ;t t 1on aIt(-rnlt s.C1, 111(1 SU1 i - i 	 i V 

. 1'J i c i d I itet-N l 1)Ia Inr,|lutr'' Chamber:; and 
A.:;sc';( t win: 'in ,.;;~t 'oordiniltinq national efforts with Lio 
ICA I'l I t.;I rvit-t.V i n order to jtubl ici ze and implement
th1u 0, (j( 2fill. 

i 
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- The U.S. and Central American private sectors,
 

including companies manufacturing energy efficiency equipment
 
and consulting firms can play an important implementing role.
 

- If the program develops and expands, the Central
 

American private sector will be a direct beneficiary.
 

- The indirect beneficiary will be the region's
 

economy since a major savings will be possible in the use of
 

imported oil an6 reduced pressure on the balance of payments will
 

help restore economic growth and development.
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ayments 

defici 


ofCen 

tra 
Ameria 


and 
Panama. 

Imlementing..
 

m,0teiem
effec es for tdecreas () o ni - • :
ngthe rio(.n'sg depedence! 

cresigl ,cootlyptoleumimporswl mpexchngei: i
make: foeig 


. cur:i ,aos. . a a-a' .. . .aa-'arentlby reuired to finance petroleum inmportson anori
0vailale 

nesmntToteb eate ficen eergy ue
o ther thaduts 


seva-easre nery.
() enhaa
4 i :i: in , ad t Ef-i:nery sThrespurpoe o th0et proec ihst0oimprve ~h:enr ef

a- it 'rate s a aa th i o u ft
 
maca- e a nd b t uof 
 wt roats tive
na a'
iency in dusjetry ap~end .to.
reduce dustial cnumption of-:
 
importedn epetroleumorbydiptrodeucin henojerg (2 orn-te
a (1 audis,oric nd t he dmst
 
s u c of aea
 
onlsonreducionsby: in eo dircth
aa ..
 drse and
 
effectier eaonsmi f deaing a-yteein' depedncraeponucin

cufentlgy freq uelwo n ~ to 


pents defcit~aogsrtg Centralcosmind America'adPnaasmleetnbeofpetrol. eum 


oetcsucsad do-or
 
ote insumtens
..... o thxentr thImrotn efficencny ue
 
vais achieedchescdmpctiied of Central8
::.::
senergysouces The petny iro~din coptbethu os ihntralsAmSderndin
 

a-~ ah
po epurpsetof the pretiomroeenry.f
 

enegy-:Thbemene O uses~
proje the prvae
h tlize aroeginonaalaeor han aumajore mlproject wil instuan#a

In prjc
me.:nty~a onsameanofP imleenaton.introdenergyaddreducin iendtr' de-~a
effiiency,- the
pe...lnd-ecyeonmoe petrleum 
thpjc seeks to strengthe
 

region.
asg ae i an a- a- t p~de on 

ad aGaland
oua ore Purgpro o r the major 
energyproems 

' 
theof rpo Int t atrdccethebalanemof 



-
CI- -10 

In ROCAP's rural energy program, the most important 
effor to date is the Fuelwood and Alternative Energy Sources
 
project which, since 1979, has financed both research on fast
 
growing trees, fuel efficient stoves, and other alternative
 
-energy-sources-forfuelwood -and-the --search- for -ways- of,-dis 
seminating the technologies developed. 

ROCAP's role in the transportation sector, a sector
 
which receives its direction from national policies, is best
 
limited to the funding of studies which identify alternatives
 
to the heavy petroleum consumption of that sector. For exam
ple, ROCAP has funded an assessment by Solar America which
 
indicated that sorghum or Sudan grass may be grown on marginal
 
pasture lands and still be produced in quantities sufficient
 
to make the production of ethanol economically feasible. Fur
ther research and stueies are needed.
 

This project, directed at and carried out with the
 
participation of the private industrial sector, entails certain
 
economic advantages over ROCAP's efforts in the rural and
 
transportation sectors. The benefit stream is designed to begin
 
in the early years of the project life. Since the project con
sists mostly of the application of known technologies directly
 
to industry, project benefits need not be delayed by a long
 
research period. The dissemination of beneficial technologies
 
will begin immediately and will continue long after the project
 
ends.
 

In terms of the regional economic perspective, the
 
economic analysis assumes an 11% increase in energy efficiency
 
for the industrial sector resulting from the project, and con
servatively projects total annual savings of approximately $79
 
million in petroleum imports. Even under the assumption of
 
modest energy efficiency gains, this project provides an op
portunity to make a favorable and enduring contribution towards
 
resolving the region's balance of payments problem.
 

C. Project Rationale
 

In light of the needs of the industrial sector iden
tified by the industrial energy survey and DSI analysis de
scribed above, the strategy of this project is to create an
 
awareness of the opportunities for greater efficiency in the
 
energy use of the Industrial sector and to provide the means
 
for Identifying and carrying out measures that will reduce
 
energy consumption in that sector.
 

The project will focus on industry and not on other
 
sectors for several reasons. First# the public sector with
 



financing from other donors is appropriately giving priority
 
to developing domestic energy sources, mostly hydropower, to
 
substitute for electricity now being produced by imported 
-ptroleum#---secondly, -. while-transportation- conaumas ..nearly~-_ 
one 	half of imported petroleum, it will also require more time 
and 	research before any cost-effective measures (e.g., alter
native liquid fuels) can be instituted. Thirdly, the resi
dential/commercial sector consumes only 9% of imported petro
leum and, therefore, offers smaller opportunities for energy
 
savings.
 

The project and the profit motive will motivate 
plant owners to initiate conservation measures that will 
reduce the amount of energy used in the production process. 
With costs per unit of output reduced, greater profit margins 
will make more funds available for working capital and invest
ment at a time when funds for these purposes are inadequate 
in the region. 

D. 	Target Industries and Priority Energy Savings
 
measures
 

The project provides an opportunity to work with 
private sector organizations and to reach a large segment of 
industry in the region. There is also a wide range of avail
able technology of varying degrees of sophistication and cost 
to respond to industries' needs. A substantial part of the 
project design was devoted to establishing: (1) the criteria 
for those industries which will constitute the target group 
for the project and (2) the ;riorities for introducing appro
priate energy saving techniques and technologies. This pro
cess will continue under the project as the data base expands 
and feedback is available from case studies and other sources. 

1. 	Target Industries
 

The overall objectives in establishing a group 
of target industries was to make sure that the project would 
be working primarily with industries (1) that consume the most 
energy, (2) that present the best opportunities for replica
tion in terms of plant numbers and the availability of rela
tively low cost technologies, and (3) that could be easily 
serviced by ICAITZ. At the macro level, further concerns were 
the importance of those industries to the national economies 
In terms of value added and their impact on oil imports. The 
following six criteria were used for selection s 

(a) Which Industries are the major users of 
petroleum derivatives and electrical energy? 
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(b) Inwhat processes and operations are these
 
energy forms used and are there applicable and available tech
nologies for energy savings at relatively low cost?
 

category and size?
 

(d) What is the number of plants ineach cate
gory?
 

(e) How much do they contribute to the national
 
economies in terms of value added?
 

(f) Are they candidates for ICAITI services
 
based upon ICAITI's past industrial services?
 

The DSI consulting team analyzed avrailable data 
on 9,000 industries with five or more employees and subjected
them to the above criteria as well as their own experience 
based on their technical background, reviews of the energy
questionnaires and plant visits. A further part of the effort 
was to identity the four largest energy consumers of petroleum
derivatives and electrical energy in each country, This pro
cess resulted in the selection of a target group of over three 
thousand plant sites in the food processing# beverages, textile 
mills and chemical industries. These industries contribute 
57.8 of the value added for the manufacturing sector.
 

The three thousand industries selected for the 
target group are generally small, medium, and medium-large 
industries. Larger industries were excluded because they 
ordtnarily have in-house capability or can obtain assistance 
in energy efficiency matters. Also, they often are of a scale 
or type where it in very difficult to introduce significant 
improvements without major changes in processes or in the plant 
itself. On the other hand, Industries with less than five 
employees were excluded because it was simply not cost
e factive to Include them. Some of the industries In cate
gories not selected for the target group will be candidates for 
inclusion in the future bl ICAZTZ as they continue the program 
after ROCAP funding ends. 

The targeting process is used for planning pur 
poses In designing the various project components and In pro
viding a focus for the overall program. An discussed in more 
detail in the Project Components and other sections, many of 

*For more information on the targeting process and categories 
of industries by energy use and country, see Annex 0-1. 



the activities to be carried out under the project will extend
 
beyond the immediate target group. There will also be a spread

effect, and it is expected that many other industries employing
~

from the project. As indicated in the following section, many

of the steps which can be taken to save energy do not require

direct technical assistance from ICAITI to the industry.
 

2. Priority Energy Saving Measures
 

The above targeting process has also included an
 
identification of specific uses of energy both by process or
 
operation as well as by form. With these known, appropriate
 
energy conserving techniques and technologies which are readily

available have been Identified. Much of this evaluation is
 
discussed in Annex B-1 and also in the Survey of Industrial
 
Energy Use. Table 5, "Industrial Energy Efficiency Techniques

by Priority Based Upon Need and Cost" presents a list of steps

designed to respond to these opportunities for energy conser
vation within the major energy using industries. The steps

start with the simplest and least expensive techniques, In
eluding maintenance and housekeeping, and work up to overall
 
plant energy optimization as appropriate for the specific
 
company.
 

The table outlines an overall framework for the 
types, of energy savings knowledge and technology that the
project will communicate to plant managers and engineers. In
 
general, the table also establishes priorities for many of the
 
activities to be carried out under the project aoponents.

Most of these activities assume a low level of technical
 
sophistication and relatively small investments. The project's
emphasis on the less costly steps indicated on the table in 
appropriate because very little has been done thus far to
improve industrial energy efficiency by the public or private 
sectors, and, therefore, many opportunities exist for energy
savings. 

E. Prolect Components
 

The project Includes fLive components which have been 
o 
 carefully seleted to help achieve greater industrial energy


efficiency in Central America and Panama. The components
represent an integrated approach that will make improved energy

efficiency a realisti goal for most industries, provide infor

* mation to plant managers and engineers on now energy officiency
and fuel substitution opportunLties, and train engineers (ICAITI
staff first, who will subsequently train others) to carry out. 
audits and equipment changes in such a way that they will be 
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TABLE 5 

Industrial Energy Efficiency Taohniuues bX PrioritX
 
5PJ; U 1flN68a and cost 

STEP
 

1, 	PROVIDE MAINTENANCE OR HOUSEKEEPING PROCEDURES FOR ALL
 

ENERGY USING EQUIPMENT
 

a. Combustion Efficiency on Burners 

b, Cleaning of Dolears and Heat Exchanges 

c. 	 Identification of Steam Leaks 

d. 	Optimization of Electrical Units 
* 	 Review of Building for Lighting# Heating, Cooling Changes

* -

ANALYSIS OF ELECTRICAL2.* 	PLAN DATA COLLECTION, TABULATION, AND 
AND 	THERMAL ENERGY USE
 

a. 	 Organization of Records to Encourage Standards of Energy 
Use by Process of Department 

*bo Review of all Metering Equipment of Energy Uses 

c. 	 Development of Energy Plan Including Personnel Program 
and Selection of Energy Coordinator
 

3.* BEGIN TRACING OF THERMAL ENERGY IN PLANT
 
a. Review Possible Changes for Boilers and/or Furnaces: 

Replacement or Modification, Preheat Air# Recover Waste 
Heat, Add insulation, Reuse Condensate* 

b. 	 Evaluate Fuel Substitutions Use of Waste Materials or 
Renewable Alternatives 

4. 	B30GIN TRACING OF ELECTRICAL ENERGY IN PLANT
 

a. 	Review Billing Procedures: Minimize Peak Demands
 

b. Evaluate 8ii and Timing of Unts
 
a, Evaluate Cogeneration
 

5. OPTIMISE ENEMY USE AS APPROPRIATE 

a, Develop Energy Balances to Deteraino Energy Alternatives 

b, Evaluate Plant Processes and Operations to identify 
Potential Chan~ges 

. Evaluate Investments In Energy and Process Changes. 
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will primarily deal with all energy conversion, shortage and transfer syems

such as burners, boilers, tanks, conduits and surfaces, and fuel quality.


::They will also deal-with a'description of energy use by production process,
<'wich-I3&au-,~toto.the pant-.engineerwho a decide-toeffect----."''process changes or to call in a specialist for assistance. Two types of energy audits will be conducted under this activity: 

a) Level 1 - a visual and qualitative diagnosis of energyutilization result1 Wthe identification of immediate opportunities to
improve energy efficency at low cost through such measures as elimination of
obvious wastage, e pnent scheduling, maintenance procedures and general
awareness of practces that needlessly waste energy. Each Level 1 audit willhave the following possible outcomes: (1) changes In maintenance and energymanagement implemented with no capital cost; (2) low cost energy savings
measures are taken; or (3)a
Level 2 audit is contracted. Part of the cost ofLevel1laudits, about $1,500 each, will be financed by fees to be charged
Industry based on a cost sensitivity analysis. 

b) Level 2 - a quantitative _ "sgnosisof energy flows throughthe plant using a basic packago of measuring equIpment In order to document
how energy is used and lost. This includes a technical evaluation oferformance of major energy system such as furnace, burners, boilers, tanks,at transfer surfaces, pumps, motors and other electrical machinery. Thebasic ouput of a Level 2 audit Is a plan or process energy balance andrecommendations on ways to reduce ,Fy coneumption of the major energt en 
systems. The recommendations may also deal ith the economics of fuel
switching and of substituting electricity for liquid or solid fuel whereappropriate. Level 2 audits, which in some cases may be initiated without
preliminary Level 1 audits, will have the following possible outcoawst(1)no further action (unlikely if careful selection has been madej (2):::S:mno
orn.(3
adoption of further energy saving nsoaeres requiring minor irsaallations ... 
or (3) dostin feasibility studies for major inotallations. The cost of aLevel 2audit will be funded partly by the project-and partly by theindustris recivin theau , Of the avrage estimated cost of $4,500 for aLevel 2 audit, theindustry wtiL pay a minimun- $500. Tbis eo is expected toincrease over the life of Lhe project as industry becomes more aware of the
benefits of an audit.

U:
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The data collected from the audits will become part of thy' project's
data base for statistical purposes, but Information relating to iny particular
1lant will be considered strictLy confidential. Each energy audit,(at each
 . level) i.r esult aa-technica l-report-to -theplant manager presentedin-'ast~and'
ie fra 
 Case study reports may result Ifthe audit demonstrates
tehniques or energy savings applicable to numerous other industrial facilities. 

2) Implementation 

The project will begin with a series of "high Impact" Level 1audits In the first year. These will serve to motivate early action, toobtain energy savings, to produce tangible results, and to train ICAITIengineers. Selection will be based primarily on potential visibility tostimulate the demand for energy audits throughout the region. Beyond the
rapid impact audits, the following steps will be follo e in selectingindustries for audits at both levels. Application forms will be distributedand a file of requests developed. The applications will indicate how much the company already knows and what It is doing about its energy situation.
Recumsndations then will be made by the ICAITI field represontatives along

with a local industry committee.
 

In the process of identifying firms for Level I and Level 2audits, information will be obtained in the questionnaire on ?rice sensitivity
so as to establish fees that will be commensurate with ICAITI s outputcapacity and consistant with the overall objectives of the project. Furtheradjustents in fees may be made over the life of the product. 

b. Field and Pilot Demonstrations 

1) Descriptio:
 

Demonstration activities will be used to show that
appropriate meaures, properly Installed and monitored, can result insignificant energy savings for Industries in Central America and Panama. Two
types of demonstrations are planned under this activity: 85 in-plant
demonstrations of actual energy savings using existirg technologies, and two
pilot plant demonstrations using new technologies. 

a) In Plant emonstrations 

These demonstrations will include the following elementszfeasibility study, ergineering design, equipment purchase and installation, 
startup and monitoring and a case study report. 
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A minor demonstration will not require that the first two
 
elements be executed in any detail. Equipment for these simple demonstrations
 
will consist of items such as gauges, meters, low cost controls, and spare
 
parts. These demonstratior,s will generally cost on the order of a few hundred
 
to several thousand dollars (no more than $5,000). The project will finance
 
the complete cost of the 72 minor demonstrations which are planned but will
 
require a commitn-nt from the industry to maintain energy efficiency measures
 
and to allow plant visits by others.
 

A major demonstration will involve substantive performance
of all of the above six elements. These demnonstrations will typically involve 
an overhaul or replacement of the major energy using equipinent of a plant, the 
introduction of improved technologies and/or the iitroduction of new fuels. 
The extensive engineering design and supervisory services for these 
demonstrations will be prov.ded by ICAITI engineers, as will supervisory
services for the start-up and monitoring phases. The project will finance up
to IOU/7 of cost of the 13 planned demonstrations; however, the plants which 
receive financin)g for equlpment will be required to repay to ICAITI a 
depreciated value starting at the end of the demonstration period. 

Rcvr,,,d funds as well as funds received frcn fees for the 
audits and (IMIA)nt rat ions; will be used to finance project costs and should 
result in an increase in interventions. In carrying out feasibility studies 
for the mijor deionstrattons, IC.ITI will specifically address the question of 
the impact of the investix-nt on enj)loyment arnd consider labor intensive 
processes as a result to save energy. 

o) Pilot Plant DLnonirationsr 

While the overall objective of the project Is to promote 
imv diate energ, con,;ervation rn.isure, by indu4t ry , there isalso a need for 
pilot pllrits to ,itmonstrate new technologies which can be feasible in the 
Central &Kerica envirotrient within the five year time frame of the project.
This ,ervo,; to identify and develop thoste energy saving measures which go
bteyond thi iritio,diate pos;sibi lit fes. 'The-mo;t pr(inining pilot plant
appl Icdt i1 iu rel-it e to the use of bi(x.qri rnviterialns which tmay bL wn te 
pr(ILuct., or whi,:h cain be prxluced locally at low cost. The tw) pilot plants
plannf.d urdt-r th,. project will Itr'et the following criteria before being 

- A rt,i ,tnibl. 1h1t1,,f t,,: ctmfi Ultopplirit ion wi thin 
tht t 111tv I%9w ()I t I )v,r.al I jI)[( .ct 

i J c'111ianr Ix) i.deI fuvI I lic '1Japp! k tlo ; 

- 'hw pIlt Ilant dot.i not dupllcite .i ,timil.ir effort in 
the seme counttry, 
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CDO oration of a rivate sector firm inthepilot plant, 

and, ifpossible, contri ing materia support, as well as a site for thepilot plant.
 

Several projects proposed by the ICAITI Applied Research 
-.Divisionaredesribe'inuAnne,Bh44 weix Uid. 
project will be selected frou this list. 

2) Inmlementation 
As with the energy audits, this activity will begin with a 

series of selcted "high impact" act ions focussed on in-plant demonstrations. 
These iill Involve the demonstration of a set of technological features, such 
an boilers and combustion equipenst, which are common In several industries. 
The objective of the Initial demonstrations is to gain early visibility for 
ICAIT as an institutional asset to industry in reucing operating costs 
throheneru efficiency measures. Also, the initial dmonstrations will 
provide furtgr on-the-job training for ICAITI engineers. 

The ICAITI project director and field representatives will 
Organize an industry comittee In each country for selecting the industries to 
participate in the Inplant demonstrations. Tecommittees will Include 
goverment and industry representatives. (See Section lII.E.3.b for more 
detail on these comittees). 

c+it.i , be+, iIn selecting the daonstration projects, the following 
crtei wllb applied: 

-Does tho opportunity oxIls Lo DOW tho planL onorgy und 
to reduce operating coats? 

- What isthe anticipated demonstration effect: will the 
demonstration be highly visible, is the firm one whose actions are noticed by
others? 

-Is the firm willirg to participate actively, Including
contributing to the cost and permitting plant visits by others? 

-Hot the firm expressed a willingness to promote Its 
action In reducing energy consumption, including making presentations at 
seminars and sharing their experience with others? 

4, -. 
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Each seminar Is viewed as an opportunity to

collect additional information about industry. Thus, as part

of-othe_ seminars-1p be -asked-o-f 1-1 ut ques.

tionnaires regarding energy use in their plant. The informa
tion collected will help build the project's data base and
 
will provide a basis for identifying energy saving opportuni
ties. Follow-up will also provide an opportunity to remind
 
potential clients of the technical services available from the
 
project and to see what they have done as a result of the
 
seminar.
 

d. Exhibits
 

This will be the smallest of the four acti
vities in the Industry Program Component. The purpose of the
 
exhibits will be to promote energy efficiency by concrete
 
example. Over the life of the project, exhibits will be pro
duced in the form of actual electrical or mechanical energy

displays, desk-top models, video-cassette, slide and view
graph presentations, and posters. Exhibits will be designed

both for display at ICAITI headquarters and at industry chambers
 
or associations, industrial conferences and trade fairs through
out the region, IZn addition, the exhibits will be designed to
 
support the seminars as modules that can be incorporated into
 
discussions sessions.
 

ICAITI staff wIll design all of the exhibits

and will be responsible for assuring that thoy receive as wide
 
an exposure as possible. The project will finance the cost of
 
preparing the exhibits, whilo ICAITI will be responsible for
 
distributior and dissemination throughout the region.
 

e. Inputs
 

For the activities of this component, the
 
project will finance both long and short-term technical assist
ance, materials and some equipment for audits, so~ected costs
 
associated with minor and major in-plant demonstrations and
 
pilot plant demonstrations, and the cost (including salary,

travol and per diem) of ICAITZ engineers who will be hired for
 
this component. See Section V, Financial Plan, for details on
 
the cost of this component.
 

2. Training Component
 

The training component has two functions: de
veloping the technical capacity of XCAITI staff to carry out
 
project activities, and using 1CAITZ staff to transfer that
 
capacity to national level counterparts.
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To achieve project objectives, ICAITI must have
 
a trained staff capable of providing services from basic "good
housekeeping" measures up to advising on plant process changes.
 

.--,.,--.,-,This,,componant-theref oret.-wilrain-zCAzTI-stAgf tocarry-,-
out audits# implement energy efficient techniques and technolo
gies, and understand plant processes well enough to incorporate
appropriate designs into a comprehensive energy management pro
gram for a,particular company. 

The training program will also be used as a part

of the ICAITI promotion and outreach effort to involve public
and private sector officials in energy efficiency activities. 
For this purpose, the training program is designed so that it 
can be given as short courses at IXCAIT I as well as at seminars 
throughout the region. All materials will be developed in 
Spanish and examples from the Central American Industrial ex
perience will be used extensively. 

a. Description
 

The program is designed to match the various 
skill levels and needs of the trainees, as well as the Indus
trial alternatives available to the energy-using companies of
Central America and Panama., A et of ten topics considered 
most important in meeting the institutional as well as indus
trial requirements of the region have been Identified and will
 
form the nucleus of the traiing program. These topics will
 
be developed as Individual modules capable of standing alone
 
in their 	level of completeness or of being organized in dif
ferent groupings in order to meet specific needs.
 

Table 7 Identifies the ten topics, provides

a brief outline of what each topic will cover# and the Initial
 
ICAITI staff that will participate In the training activities.
 

b. Implementation 

XCAXTI will name a training manager and
 
contract a training consultant to develop the modules and to
 
provide assistance until the XCAZTZ staff Is capable of can
tinuing on its own. The structure of the modules is such
 
that they can be given in different order or In groups to
 
permit maximum utilization. For example, plant visits can be

• 	 scheduled either along with one or more modules as desired to 
illustrate specific topics, or separately to stress audit 
procedures. In addition, outside groups will be encouraged
to participalto In certain parts of the basic course at the 
very beginning. In this way, the Issue of electricity optimL
sation from Module 4, Electricity Generation and Use could 
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include a discussion of rate structures with utility personnel
 
and be used to illustrate load management and power factor 
management. Similarly, banking groups could participate in 

,--appropriate-toModule 8j-Zflergy-Eonfomics-8,a discuss ial'----------- --
Ing procedures.
 

Four levels of training activities are plan
ned (see Table 8 for a summary). The first consists of a two 
week course of instruction that will be tied into the high im
pact activities of the Level I audits and demonstration projects
 
planned for the first year. This will be a one-time training 
initiative and will include on-the-job training for ICAITI 
engineers and field representatives.
 

The second level of training will start 
toward the end of the first project year and will consist of 
the basic ten modules Identified above. The course will be 
taught by the training consultant for XCAZTZ engineers and 
field representatives, 

The. third level will be a follow-on to the 
second, incorporating updates and modifications which result 
from the previous course. In addition, the ICAITI engineers 
will have gained sufficient experience in performing audits 
and designing energy efficiency alternatives so that they will 
be able to assist the consultant In teaching the course. 
Participants at this level will be previously untrained XCAIT 
engineers and national level counterparts.
 

At the fourth level, which will occur in the 
fourth year of the project, ICAITZ engineers will be fully 
capable of providing instruction on any of the modules of 
the total course as a service to Industries in the region as 
well as to financial and other institutions.
 

With this schedule, ICAITIts staff will 
gradually change from the trainees to the teachers, thus 
assuring the continuation and brodadening of the project's 
impact by offering individual modules or the entire course to 
publie and private sector Institutions at the national level. 

C, Inputs
 

The project will finance long and short

term consulting assistance for the preparation of training 
modules and Instruction during the first two years of the 
projact. A total of 12 work months of US consultan' assist
anco is required for the preparation of the basiccourse. 
Updating and follow-on training will require an additional 8 
work months. Outside attendees (non-ICAITZ engineers# 



- 26 -

TABLE 8
 

TRAINING OUTLINE
 

DURATION TIMING
TYPE OF ACTIVITY TRAINERS TRAINEES 


1. High impact U.S. Consulting Selectod ICAITI 2-3 veekm 7th-9th
 

audit course Group engineers wito monlth of first
 
year
indue'.via1 expe-


rience in combus
tion and/or elec
tricity
 

10th month of
2. Basic Indus- U Consulting Selected Staff 0-lO weeks 


trial Energy Group ICAITI Engineers first year first year 
to second and 2nd monthEfficiency 

month of of tv'ond yearCourse 

Necond year
 

8th-12th3. Updated Basic U.S. Consulting Selected Staff (,-10 veku 
muth of
lnduot.rial Group 	 ICAITI engineerh 

plus addit ional 	 third year
Energy Ff i- ICAITI Ensineeri, 
ciency Courne 	 engineers from
 

national Inuti
tutiono
 

4. 	ICAII -tauKht ICAITI As required As required 8th-l2th 
month ofBasic indum- Engineers 

trial E ry autlh ye,,r 
' tic lency aid ter 

Courte 
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industry participants# bankers, eta.) will be expected to pay
 
their own expanses and travel costs. ICAZTI willocharge regis
tration fae for courses' given after the third year. 


3.* Promotion and Field Extension Component 

Tho ROCAP-sponsored Rog nal industrial Energy
 

Efficlancy Baseline Data Survey Stuclyk found a lack of aware
ness of enorgy choices In the Industries of the region.
 
Further, the data show that 731 of the respondents do not have
 

an energy program. The surv results proaly derstate the 
degree of unawareness and lack of action because the survey 
did not Include the smallest industries.
 

A strong promotional effort will be carried out 
in order to overcome this lack of awareness of energy alterna
tives, choices and options and to stimulate the demand for the
 
services, particularly audits and demonstrations, that the
 
project has, to offer. Promotion activities will help Industry
 
progress to being aware of energy efficiency choices and from
 
Interest In consideing an energy program, to decisions and,
 
-1all actions In undertaking an energy maintenance or manage
ment program. To achieve this objective# the Promotion and 
Field Extension component Includes the following activitiess 

- Publications the provision of technical and 
economic Information through newsletters# press Items# brochu
res, pamphlets, and case studIles.
 

- Seminars and Exhlbits.athe field implementa
tion of sominars, worxksopa, and expostions developed under
 
the Industry Program and Training components.
 

- On-site Domonstrations: the arrangement of
 
visits to plant demonstrations zinanced under the Industry 
Program component.
 

- XnquiryiS!!icei the response to private
 
sector inqiuiries lonInfomation and service,
 

These activities will be closely coordinated with
 
the other components of the projeat particularly the demonstra

tion, seminar and exhibit activities of the Industrial program.
 

An Important consequence of a strong promotional
 
effort Is the opportunity it provides to create an outreach
 
mechanism for Indirectly Involving tho smeller Central American
 

SFinal Report, Elias C. Hilli Guatemala City, March, 1912 

I l - I I I I 
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Individually, but w.oh access to adequatetechnical Informa
tion, many will beable to take direct action on their own. 

a. Descrilption 

Csmon to the various activities of this 
component will be (1) the promotion of the concept of energy
efficiency in Industry and its importance to industrial pro
fitability and competitiveness and (2) publicity for th. 
project activities, including audits, audit training opportu,
nities, demonstrations, and 1CAZT's Information and technical 
services, 

Priority will be given to using Industry
promotional channels such as those available through FICAICA 
and the Chamber of idustries in the respective countries. 
8ecific examples includa 'La CdAara Informs", the bulletin 
of the Chamber of Comerce, Industry and Agriculture in Panama, 
and lndustrLa", the official publication of the Guatemalan 
Chamber of Industr, other industry associations or local 
I st roups will also used, as will tho public modia 
wheln dohated space or time is available. 

1) Publications 
Newsletters# bulletins, brochuresp pan

phlots,"etc, will bep by ICAIZ project staf, Includ
ing the national field representatives and ICAITZ's Technical 
Publications Divisiont with assistance from SIA# FMCICA and 
the National Chambers of Industry as appropriate. tnaddition, 
consultant services will be used in the first year to assist 
with wrItLng, design, paste up and printing various publica
tions. Table g provides examples of some of the publications 
to be prepared by this activity. 

Case studies of specific industries In 
the region have the potential of being a powerful promotional
and educational tool. Such studles will represent publications
In their own right as well as serve as industry examples In 
seminars and workshops, and as part of the tra ning program.
ICAI I will develop the case studies as part of the energy 
audit and follow-up system and will be assisted by INCAB 
graduate students and faculty who will concentrate on the 
mangerial, economic and financial Issues associated with the 
intructLon of energy efficient equipment. Individual con-
Snies Iplementing energy programs will be oncouraged to 

velop Mhe own case studies or success stories and to con
tribuate them for wider use. 
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(c) Technical information in technical
 
form, including.ICAITI and TIS technical reports and results 
<from the project data base.. 

m I__men tationa[~~~T 
To undertake the promotion and information
 

dissemination activities of this component, it will be neces
sary to develop a network of participating institutions to 
share information and advice and to act as promotion channels. 
This network will consist of regional and national consulta
tive committees. In addition, the capacity of ICAITI, and 
particularly its field offices, must be strengthened. 

1) Private Sector Energy Consultative
 
Committees 

A regional energy consultative comnittee
 
will bo established to assist the Project Director and tha 
Deputy Project Director for Promotion and Field Extension in 
coordinating the project at the regional level. The committee
 
will assist in making effective use of the promotional an.s 
information dissemination channels of appropriate region'Al

institutions and be asked to provide feedback on the pG form
ance and impact of the project. ICAITI, FECAICA, SIECA, CABEI,
and selected major induttry representatives will serve on the 
committee. In the first year of implementation, as the project

goes through an initial period of rapid evolution o quarterly
 
meetings will be held; subsequently, no more than two meetings
 
a year will be held.
 

In addition, national energy consulta
*tive committees will be established in each participating
 

country to help ICAITI field representatives In coordinating
the project at the national and local level. The national
 
chamber of industry as well as other national institutions,

such as the central bank and national electric utility, major

industrial banks, and selected industry representatives will
 
participate. The same preliminary schedule of meetings as
 
discussed above is planned, although the final schedule will
 
vary with each country's different requirements.
 

2) ICAITI Staff
 

XCAITI will have the Project Director,
 
the Deputy Director for Promotion and Field Extension# and
 

* 	: the field represontative at the national level involved in 
the implementation of this component. (The relationship of 
the consultative team committees to the ICAITZ staff Is shown 
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in,Figure 1). Frequent coordinlationl meetings with the national
 
field representatives are planned, at least bimonthly in the
 

first year of the project, and quarterly tehreafte,
 

The existing ICAITI structure of national
 -*~ 

field representatives developed with the assistance of ROCAP's
 
program of Technology Transfer, will be expanded so that Panama,
 

too, will have a field representative. The field representatives
 
will be responsible for all national activitios undertaken in
 

It is estimated that approximately 50% of the
the project. 

national field representatives time will be spent on this
 

project alone, except for the Panamanian field representative
 

who will be full time.
 

To'assist the field representatives in
 

El Salvador, Honduras, Nicaragua and Costa Rica, ICAITI will
 
These engineers
hire junior engineers for a one year period. 


will be hired from the local utilities, engineering firms or
 

as recent university graduates, and they will receive train-


Ing by working closely with ICAITI engineers and consultants.
 

The one-year period is seen as a type of internship, preparing
 

the junior engineers to continue work in industrial energy
 

when they leave.
 

c. Inputs
 

In addition to the direct project staff, a
 

firm specializing In public relations and promotion and which
 

is familiar with the media in Central America will provide
 

consulting services in the development of the regional and
 

national promotion activities, particularly in the first 
year.
 

This will include assistance in proparing the technical as

pects of early versions of the newsletter, brochures, and
 

case studies.
 

The project will also fund the cost of pro

paring and conducting regional 
and national meetings and
 

seminars. The regional and national private sector consulta

tive committee members, however, will volunteer their 
time as
 

Further dewill participants in all moetings and seminars. 


tails on unit cost for promotional activities can be found 
in
 

Section V, Financial Plan.
 

4. Data Base and Analysis Component
 

In a rapidly growing and changing field such as
 

energy efficiency, it is important to have access to compre

hensive (and periodically updated) information from interna

tional sources in addition to information generated 
by the
 

project.
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devlpsuheabjdatibae andhi component, therefore, is
 
to deeo uhadt aeadto augment the ICAITI library 
and datahandling facilities to manage this additional require
mont. The data-bas- -phase mannerso -----
that project personnel can participate in the collection of 
input materials and, given this familiarity, use the data base 
effectively. 

a. Descrilption
 

butwilThe industrial energy data base will reside
 
at ICAITI but will be a resource shared with all institutions
 
participating in the project. The data base will include both
 
hard copy reference materials, which will not be automated,
 
and project specific Information, which will grow over the
 
life of project activitios to a size where computerized
 
storage and handling will be essential.
 

Expansion of ICAITI's library to provide
 
documentation on energy efficiency and fuel substitution acti
vities taking place in both developed and developing countries
 
is essential because of the need to understand and benefit
 
from actions which have occurred in other locations. There
 
is considerable documentation such as baseline studies pro
duced by the U.S. Department of Energy and the Bureau of
 
Mines on Energy-use patterns by industry that will be helpful.
 
In additions technical journals such as ASHARE, Power Engineer
ing, Plant Energy Management and the various publications or
 
professonal engineering societies contain useful materials on
 
available technologies.
 

For the project specific Information, the
 
data base will initially take the form of nationally avail
able charts and tables of industrial production values, numbers
 
of industries and employsus, and the use of electricity and
 
other energy forms for tho six countrics. Also, data from the
 
initial project design questionnaires will be included. (A
 
brief review of this data is found in Annex 0-l).
 

As project aotivities progress, individual
 
plant data (coded to ensure confidentiality of site-specific
 
industrial data) will be added showing the technique or tech
nology utilized by unit process or operation, the specific
 
form of energy, and the relevant cost data. Gradually, the
 
Information will build to a substantial size and permit
 
analyses at both the macro and micro levels Of energy effi
ciency options and fuel substitution potantial applicable and 
advisable by industry sector and process.
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The development of case studies will be an
 
important element in the expansion of the original data base.
 
Included will be examples of successful audits leading to 
installations which produce energy savings and information 
from-the -most- succe usful-demons tration-proj act n-develop--

Y. /Ing the case studies, attention will be paid to appropriate 
F ,coverage of the most relevant industries and processes in all

of the countries. INCAE is expected to participate in the de
velopment and use of the case studies, through a collaborative 
arrangoment with ICAITI.
 

Along with the case studies, which will be
 
codod by location, typo of industry, process and/or operation,
 
energy form, and applied technology or technique, will be
 
additional data collected on the technical resources of the
 
region. These will be similarly coded and identify technical
 
personnel and consultants who are available within the region

by participating group, local manufacturing capability or
 
experience and general expertise. These individuals and
 
establishments will be Identified by ZCAITI and other parti
cipating in the project to complement the data base and be
 
available for technical assistance as required.
 

In addition to simple coding procedures to
 
permit confidentiality, data collected from project activi
ties will be structured by key-word systems to facilitate
 
searches for appropriate information.
 

b. Implementation
 

ICAITZ's Division of Documentation and In
formation will be responsible for the development and maint
enance of the data base. To handlo tho additional work asso
ciated with this data base, ICAITZ will hire a full-time 
manager (project funded). In addition, a consultant will be 
hired on a short-term basis to help prepare the data base
 
design. The consultant will haveenergy planning experience

in both the public and private sectors which will facilitate
 
the review of available data, the identification of future
 
requirements and the organisation of both hardware and soft
ware raequirements to meet these needs.
 

Given the current state of computer tech
nology, a micro-computer such as an Apple II + will be able
 
to handle the requirements of the project. As the data base
 
grows and the potential for analysis increases, specific

software packages for sub-routines such as equipment Invest
mont decisson analysis, conservation payback, and engineering

analysis and calculations will be needed. Those subroutines
 
will most likely be purchased from software specialty firms 
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in the U.S. so that ICAITI can limit its internal progrumming efforts to date 
retrieval and display programs. As time Permits and to the extent that the 
capacity exists# however, ICAITI's caputer staff will also work on special 
program required- b 

c. Irputs 

In addition to a full time manager for the data base, the 
project will finance approximately eight work months of technical services 
from a U.S. consulting firm to review data needs and to design the data base. 
(C•. ter hardware, software programs, data searches, some translation costs 
and necessary library mterials will also be financed by the project. 
Storage# analysis and dissueination of the data will be performed by ICAITI
 
personnel.
 

5. Financing and Public Policy Issues Contsoent 

Public policy is an important instruent for promoting efficient 
use of energy inindustry through its effect on the stcucture of production 
costs and on invtnt decisions. ibis como*nt will address the policy
framework In the Industrial and other sectors and the need to stimulate public
and private sector support services, particularly financing, to encourage more 
efficient energy use. 

In spite of the importance of energy and particularly the demand 
for petroleun, the Central American countries have not yet developed an 
integrated approach to the macro-economic issues, let alone developed plans
for policies in the industrial sector. Public Investment program in the 
energy seotor have been almost entirely in developing hydroelectric power and 
havebeen largely financed by the I% Is and the Venezuelan and Mexican Oil 
agreements. Private developent banks and cmearlal banks have also done 
very little to provide financing to industry for energy efficient 
investments., Finally, other support services, such as reports on energy
pricing and studies on speific industrial e ergy issues, have received almost 
no attention.
 

This conp nt, therefore, has the following objertivea: 

- to identify public policies hich act as disincentives to 
efficient energy use and to the adoption of alternative energy sourcoss 

- to recomend policy changes and encourage their adoptions and 
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-to promote the development of private and public sector
financial and other support services that will facilitate and encourage the 
adoption by industry of or energy efficient production techniques. 

a. Description 

The above objectives will involve undertaking studies 
of public policy issues that Imact on energy as well as identifying support
services needed from the public and private sector entities concered. BIWA
will use the results of these studies to complement other project components
(particularly the efforts of Promotion and Field Extension to reach plant 
managers and engineers) by providing dowmntation to policy makers, plannerso
bankers# investors# and donor institutions on the inortance of industrial 
energy efficiency from a broader point of view and through this mechanism 
atteapt to bring about better policies and supporting services. 

Other coponents of the project provide an excellent 
framwork for the above effort. Quickly generated results from audits and 
demonstrations will show the iportance of industrialenergy savings to the 
national economies and resolving balanc of payments probles. Feebaock fro 
plant studies and survey. will help make the case for policy changes and a 
higher priority for investment and other support services to spur energy
savings in Industry. 

BIoA has had a long history of involvement in policy
ismues such as developing a co- on external tariff and harmonizing industrial
Incentives within the CM. BIWCA also has substantial experience in 
developing reports and studios on Central American energy probles. BIWA can
thus complement the technical aspects of the project to be carried out by

ICAT and bring the broader Issues to the attention of policy akers in the 
donor comunity and at the national level in both the public and private
sectors. 

SWCA1 will undertake nationalincnunctifon withXCAMTIct ofurret such as thestudies of the micro-sonoi iM11. Ipublic, polliie
existing tax and tariff structure, industrial Incenwtives, and energy pricing
on industrial energy investmontj conversation and otier energy issuoe crosscomarisons among the countries will also be performed In order to identify 



-39

opportunities for appropriate policy transfer among the govern

ments of the region. A number of possible related studies
 

study of energy pricing and tariffs 
policy outside the region and implicatiOns for Central America;

-A 


- A study of worldwide investment incon

tives including tax credits# for encouraging industrial energy 
efficient investmentsi and 

- study of the impact of the tax de

duction of fuels in the industrial sector as a disincentive
 
for energy efficiency investment.
 

2) Encouraging the Financing of energy
 
Saving Investments
 

Investment is likely to become a ke

constraint to improving industrial onorgy efficiency in tno
 

future when the simple low cost steps for savings have boon
 

exhausted and industries must invest in high cost machinery*
 
new processes or, in some cases, new plants to obtain further
 

invostment in alternative energy technologies ,regains. 

sents speocial problems. As a new typo of investment, ty
 

During
are often perceived to carry a higher dogre. ofrisk. 


the life of the project, therefore, 8ZECA wil make a major
 

effort to provide information to the .banking community on
 

saving energy in industry and attempt to mobilize financing
 
for energy investments. Table 10 swumarises the role of
 

rollowing
BIECA and other institutions In this effort. 

ICAITI, FICAICA and the national chambers of
SIECA'Is lead, 


industry will assist in providing relevant energy efficiency
 

information and identifying policy problems which affect in

dustrial energy use in the region.
 

interna-
S19CA will also most with tile 


tional financial institutions and roprosontatives of thu
 

Venesuelan and Mexican Oil Facilities in order to identify
 

potential sources of financing for industrial 
energy effi

incy Investments and to keep them informed of the project
 

and its progress. Zn addition, 8ICA will also explore the
 

export finance programs of industrial countries who produce
 
Special attention will be given
 energy efficiency equipment. 


to CABI, including the possibility of its collaboration in 
approaching donors And its future direct participation in 

the
 
project.
 

Tho reports produced under this activity
 

will contribute to a battor ability of tho banking sector in
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each country to formulate policies that could have a positive

effect towards enoouragins,_industrialonergy .efficiency and-..-.. 

l l idi1ftiiipossibility of Involving other Institutions
 
in energy investments. Possible reports includet
 

annual Status Report on the availability of financing for 
-An 

the industrial sector, examining the

regional and national sources of capital and loans as well
 
as international financial sources. 
 (Both market and sub
sidised loan programs would be included in the report; applicable qualifying conditions would also be identified for each
 
loan or capital source)o
 

- An examination of the use of the national electric utility companies as a mechanism for financ-
Ing or promoting energy investments by industry1 and 

- An examination of using national
petroleum companies as a financing or promotion mechanism for
 
energy efficient investment. (For example, 850 Petroleum is

currently initiating a program to sell boiler audits in
 
Nicaragua and Panama).
 

3) Other Supporting Services and Related
 

To make informed investment decisions,
industry needs more information on the future price and avail
ability of various energy alternatives. Other studies are
also needed for government and industry on energy alternatives

and to consider specific policies. Possible reports and
studies that 8IECA could undertake In response to this require
ment includeo 

- An annual compilation of energy prices
and availability by type of fuel on world wide energy markets

(much of which could be acquired from the multila oral banks
 
for 5ICA use),
 

- An annual study of petroleum refiningin the region or refined products and distribution; 
thema- The substitution of hydro or goo

thermal electricity for direct use by industry instead of
petroleum or its refined products:
 

- The impact f c-goetratLon Ino Industry on tho future capacity roquiroments of the oloL'tric utill
ties In Contrdl Amarfua 
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The feasibility of locating major in
dustries requiring large amounts of process heat in Central
 
*America's geothermal zonesl
 

-The medium and long-term incentives
 
required to encourage production of crops that can be used as 
renewable fuels and to oncourage potential industrial con
sumers to use this source of energy: and 

- The medium and long term incentives 
required to promote alternative energy sources such as solar, 
wind# bio-gas, etc.
 

b. Implementation 

The Department of Physical Integration of 
SIECA Is in charge of the energy sector and for the coordi
nation of those projects that promote the development of the 
infrastructure of energy supply and demand and will be in 
charge of implementing this component. Other departments of 
SIECA which will contribute to these activities inolude. 
Statistics and Calculations# Industrial Department, Economic 
and Social Programming, Fiscal and Tariffs, and the Center 
for Central American Studies of Integration and Development. 

With SIECAs review and analysis of policy

and financial situations regarding energy In the region,
 
ICAZITI and th@ regional and national energy consultative
 
committees will be able to keep the private sector up to date 
on the progress of this project component, and the impact of 
existing incentives and tax structure on ndustry investments 
in energy efficiency. FECAICA will also have an important
supporting role in this activityi, using its Influence in the 
national level chambers of industry to lobby for favorable 
policies, as they are Identified. 

c, Inputs
 

The project will provide funding to 81ECA 
to hire a full-time senior economist and one statistician to 
support the activities outlined in the description. Funding
for producing and distributing some reports and for partici
pation In major meetings is also Included. 

F. End-of-Prolect Status
 

* 	 The major outputs of the project are presented in 
the Logical Framework, Annex A-1. Tho macro-economic results 
of 	the projoct in terms of savings of Imported oil are Included 
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inthe Bconomic Analysts section. The discussion here, there
focuses on what may be expected from the private sector______fore, 

u8CA and national institutions. 

1, Private Sector
 

The various prograus to be carried out under the 
project will reach essentially all 3,000 of tho target indus
tries In varying degrees of intensity, with many more indus
tries being reached at least indirectly. Most target indus
tries will have on-going energy efficiency activities ranging 
in technical sophistication from housekeeping activities to 
changes in their Industrial processes and in the use of al
ternative energy sources. The Industries will have a much 
sharper awareness of the benefits of Increasing energy offi
ciency and much better understanding of where to go for in
formation, technical assistance and financing. Thus# the 
project will net In motion activities which will have a 
certain momentum capable of carrying on the objectives of the 
project well beyond its end. This expectation in based on 
plant visits where it was noted that plants with someone de
signated to be in charge of saving energy* or where an energy 
committee exists, usually undertake a series of measures over 
a period of time that results in energy saving becoming an ac
cepted part of the plant's operation. 

Supporting services will also develop In the 
private sector. Engineering consulting firms and engineer 
Ing dopartments,in universities are expected to start offor-
Ing energy audits and other services to industry. More firms 
will also be selling and manufacturing equipment to Improve 
energy efficiency and offering services in the use of alter
native energy sources, as a result of the demand generated 
by'the project.L The banking comunity is expected to have an 
Increased awareness of the Importance of investing to save 
energy as well as experience in making various ty"os of 
energy loans. The training courses and seminars which XCAITI 
will continue to offer after the project ands will reinforce
 
all of the above.
 

2. ICAITI
 

As a result of this prolect, as well as the 
ruolwood and Altornatve orgy and othor prnjactp, TCAITZ 
will become a leading institution in all aspcts of energy. 
It will be particularly strong In.nduntrial energy as a 
result of having trained porsonneal, experience and an excel
lent datea base. it will not be necessary for ICAII #o 
maintain the high staff lvols provided Iiy this project, 
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because s, many industries will have been reached during the
 
*implementAtion of the project and because of the increasing
availabi 4t-,ot-ass~i~Anc-,atAhe -national,-- r------------lvelf 

private sector, universities* national electric companies#
and others trained in energy efficiency techniques, ICAXI
 

* 	 will, howevor, maintain a top quality core staff in the area
 
of industrial energy efficiency. XCAITI wills
 

- Gradually turn over much of the Level 1 audit
 
business to private sector consultants and possibly national
 
institute engineers ;
 

- Develop course materials from the training
 
component into specific "sales" items for bankers, public
 
officials and plant managers o
 

gxpand energy consulting from Level 2 audits
 
Into the wider field of overall plant optimization engineer-

Ing, new plant design and location$ and opportunities for 
fuel substitutions and cogeneration and 

e Provide project evaluation services stressing 
energy efficiency to engineering companies and consulting

services to banks considering newinvestments which involve
 
energy.
 

3. SIECA
 

While only a relatively small amount of proect

funds 	will go to support the component to be carried out by
SZ1cAt this project will result Inhaving BIWCA give energy
 
a much higher priority In Its activities in,the future. Under
 
the projocto BIWCA will gain a wider audience by developing

links between the private and public sectors. The private

sector,will gain by understanding the'public sector role In
 
financing and by having a morel effective voice in-requesting

policy changes. The public sector will gain by knowing pri
vato sector needs in energy and by understanding changes which
 
affect national planning.
 

4. National Organizations
 
The national chambers and associations of in

dustry will have had the valuable experience of helping carry

out a 	successful energy efficiency effort. For many of these 
institutions, it will be the first time they have had a role
 
in helping resolve a critical national development problem.

It is expected that these institutions will continue to promote
 
energy efficiency In connection with ICAIT's future activities
 
and new energy activities promotee by national level Institu
tions.
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One of the more lasting benefits of the project 
will come from the high level of participation by other na
tional institutions. For example, engineerin; associations, 
research institutes, universities and national electric 
companies are only a few of the national level in!;t itutions 
that will benefit from participation in t:ho pr'oject. Of 
particular value will be the tralinw and£nj ;r'; technical 
materials made available to these natin. urtfl ;.in i.tions. 



IV, PROJECT ANALYSE~S
 

A. Technical Analysis
 

, pThe rationale for the project focussing on the industrial 
------seo boeiSection.IIIX.C. This anais 

reviews the technical factors associated with the design of the 
proposed project and the approach selected for its implementation.
 

The cost of energy, and particularly for imported petrol
eum, is a major factor contributing to the economic crisis in 
Central America. Since the industries of Central America and Pa
nama are relatively intensive users of imported petroleum and 
petroleum derivatives, one result of this increasing cost has
 
been a corresponding increase in the cost of industrial produc
tion. Therefore, the need to reduce petroleum consumption with
out curtailing production s clear.
 

Based on the results of consultations with reqionol and 
national organizations, as well as a survey of Central American in
dustries, ROCAP (inconjunction with ICAITI, SIECA, and FECAICA 
and with,assistance from AID/W and DSI) determined that although 
industry knew that the increases in the cost of energy over the 
past several years had affected the cost of production they were 
not aware of the degree of the affect. Nonetheless, through in
terviews and plant visits conducted as part of the intensive re
veiw, a strong willingness to begin addressing the problem was 
identified. 

Given the existence of technologies which elsewhere have
 
been shown to result in improved energy efficiency, the,design of
 
the project has been limited so as to draw primarily upon this
 
experience aend not to introduce now, or even costly technologies.

In goneral, these tochnoloqios are not complex and are easily
 
understood by apprnpriate industry personnel.
 

The approach selected for the project is to begin with
 
the technologies at the most simplified level and gradually move
 
to more complicated solutions as project personnel are trained
 
and gain sufficient experience in the field. Thus, the industry
 
program starts with rapid impact activities such as Level I audits
 
and minor domonstrations, while the training component draws on
 
those activities to provSde on-tho-job training. In addition,
 
the training component is concerned with he development of a
 
course focussed on the needs and capabilities of the project
 
personnel and which can improve their capacity to provide tech
nical sorvices to the industrial sector.
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The promotion component promotes and maintains interest
 
in project activities, and distributes technical information gen
erated by and for the Industry Program as widely as possible
 
within the industrial sector.
 

. The da"tabaiwil provide-technical-information neces 5- ,7
........ 

sary for up-to-date and effective assistnnce. It will also pro
vide a reference point for other regional or national activities
 
related to industrial energy efficiency. The data base design
 
will be developed with outside assistance, but ICAITI staff has
 
the technical capacity to operate and maintain it.
 

Finally, the energy price, financing and policy studies
 
will provide the analytical basis for programs and measures aimed
 
at alleviating the hindrances to fuel efficient innovations. It
 
is the type of assignment with which SIPCA has considerable expe
rience and capacity to undertake. (See list of SIECA energy stu
dies, Annex A-12).
 

In limiting the project design to these activities,
 
other possible activities such as long-term, degree-oriented
 
training and large scale demonstration projects have been exclud

ed. The high cost and relatively low benefit to industry and to
 

the countries of such activities led to this decision. Similarly,
 
a previously Anticipated loan component was dropped while priori

ty was givent the creation of a framework under which the tech

nical basis and support structure will exist to attract funding
 
from national
from CABEI and multilateral sources as well as 


efforts to extend credits under the Mexican nnd Venezuelan Oil
 

Facilities.
 

As designed, therefore, the project takes into conside
ration the availability or known technologies and socks to im

prove the capacity of project personnel to work with those tech
nologies. Consequently, after reviewin* the'above factors, the
 

projecto committee has determined that:the proposed design is
 

technically responsive to the problem identified and that no
 

technical constraints exist which will impede tho implementation
 
of the project.
 

B. Economic Analysis
 

The data and basic methodology used in this analysis
 

are based on the benefit/cost analysis undertaken for this proj

set by Development Science Incorporatod (see Annex B-5). This
 

section summarizes DS's 4nalysis and carries it further by
 
is over the
projecting both benefits and costs on an annual ba 


ten-year period 1993-92, discountinq the stream ot benefits and
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costs to obtain present value, and adding a sensitivity analysis
 
that assumes that only half the audits and minor and major dem
onstration installations projected by the DSI team will in fact
 
be carried out.
 

l tetbdologv'-Appl Led -a'nd'Assumptio,. i"Made' 

a. Estimation of Investment Outlays and Costs
 

The analysis is based on a total project cost
 
of $8.0 million. ROCAP will contribute $6.0 million to cover
 
the startup costs of the project, including consulting fees,
 
training costs, audits (both Level I and 2), equipment and
 
other fixed as well as operating costs of ICAITI's project staff
 
over the implementation period (1983-87). These costs are ex
pected to decline after 1986. ICAITI, SIECA and national ins
titutions will contribute in-kind services worth about $2.0
 
million over the project implementation period, and cover the
 
full operating costs thereafter. Finnlly, revenues obtained
 
from industrial audits will begin to pay some of the costs even
 
before the end of the project implementation period. The year
to-year projoction of the AID/ROCAP contribution and of the
 
in-kind services to be provided by ICAITI and SIECA appears in
 
Columns (1)and (2)of Table 11.
 

It is expected that most of the economic costs ($24.6 
million - see column 8 of Table 11) incurred on behalf of the 
region's private sector will be covered by the private sector, 
either directly (for improvements and installations effected in 
the manufacturing plants) or as payment of fees for the servi
ces rendered by ICAITI. In the early years, however, the proj
ect will cover a portion of these expenses. 

Although the project will directly finance only a limited
 
number of direct actions (535 audits, demonstrations, pilot
 
plants, seminars and exhibits, see Table 6 in Section III.E),
 
it is assumed that a multiplier effect will indirectly result
 
In a much-larger number of actions actually taking place.
 
This multiplier effect is expected, first, because the project
 
involves training, consulting services and equipment which will
 
enable ICAXTI engineers to advise major energy-using industries
 
on the application of energy-saving technologies and, second,
 
because the seminars and in-plant demonstrations conducted under
 
the project are expected to have a major demonstration effect
 
on energy-using enterprises(including many that will not partic-

Ipate in project activities over its five year life) since the
 
expected benefits are large compared to the relatively minor
 
costs involved. DSI has estimated that, as a result of the 535
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actions directly related to the project, more than 3,000
 
actions will be generated over 1983-1987 and another 4,560.

actions generated over the period 1988-1992, for a total
 

-of-i60')-actions-over"-the-ten-year -period-coveredby this 
analysif. Columns (3) - (6) of Table 11 reflect this as
gumption.
 

Thd total cost projection based on these assumptions

is also presented in Table 11. As can be seen, the analysis

has assigned the cost of all audits, minor and major instal
lations and maintenance to "private sector expenditures"'

though part of the costs entailed by the early audits and
 
pilot demonstrations will be borne by ICAITI and financed
 
under the AID/ROCAP project. Thus, Table 11 reflects total
 
social costs to be incurred not only under the project it
self, but including the secondary actions expected to result
 
from the project on which the projected stream of benefits
 
is based.
 

b. Estimation of Benefits
 

Tables 12 and 13 contain the analysis of the
 
benefits expected as a result of the project. Table 12
 
projects the amount of energy saving that the contractor
 
expects to result from the project in the target year 1992.
 

The detailed year-by-year projection over
 
1983-92 of the total benefits to be expected from the
 
project Is presented In Table 13. This table quantifies two
 
major sources of savings or benefitst (1) savings In direct
 
fossil fuels used by the manufacturing industry, excluding

fuel used In electricity generation which Ls by far the most
 
important source of savingi and (2) savings in the electri
city used by the industrial manufacturing sector.
 

Tho savIng In fossil fuel that can be obtained
 
In the area of electricity generation is shown on line 7.
 
Total saving in fossil fuel, In millions of 1982 dollars, Is
 
shown on line 8. Annual savings In fossil fuel, valued at
 
$35 per barrel, is projected to go up from $4.7 million In
 
1983 to $79 million In 1992.
 

2. Sensitivity Analysis
 

The following sensitivity analysis assumes a more
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Table 12
 

ESTIMATE OF % REGIONAL ENERGY SAVINGS
 
FROM INDUSTRIAL ENERGY CONSERVATION ACTIONS
 

(1) (2) (3) (4)
 
Total % of Energy % of Energy Weighted
 

Actions Use Saved Per Energy
 

by 1992 Addressed Action Savinqs
 
LiC Anaj~is B/C Analysis
 

Level I Audit 5,000 90% 5% 4.5%
 

Level 2 Audit 1,000 35% 5% 1.8%
 

Minor Instal
lations 1,500 40% 8% 3.2%
 

Major Instal
latlons 100 10% 15% 1.5%
 

Total Actions 7,600
 

Annual reduction In energy use by 1992 11.0%
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moderate Increase in fossil fuel saving than that projected in
 
the preceding analysis. This Analysis assumes that only half
 

* of the total number of "Action$" or "Interventions" projected 
- or-the period-l983-92will -in-fact-take-place. As -a result, 

the proportion of energy saving that can be effected by the 
target group in 1992 is projected at 7.2% in lieu of the 11% 
applied in the benefit/cost analysis presented above. The 
difference In basic assumptions between the two alternative 
savings projection is summarized in Table 14. 

The benefits under the sensitivity analysis are presented
 
in Table 15. The projected energy saving (on line 3) starts
 
with only 0.5% in 1983, increases to 1% in 1984 and rises by 1%
 
a year through 1908 when it reaohee St. Zt then increases by
 
only 0.5% a year to reoach a maximum nf 7 in 1992. These lower
 
energy savings are the result of halving the number of actions
 
or Interventions throughout the period, and as a result, the to
tal savings on fossil fuel (or benefits) rise from $2.4 million
 
in 1983 to a maximum of $50 millionn 1992, or 35t below the
 
$79 million level projected above in Table 13.
 

The sensitivity analysis also requires the recaloulation
 
of costs. While the total project investment input by ROCA?,
 
ICAXTI and SIECA is assumed to remain the same, the costs borne
 
by the private sector will decline substantially with the cut
back In the projected number of audits and installations. The
 
total costs consistent with the sensitivity analysis were re
calculated in Table 16.
 

3. Conclusions of the Benefits Cost Analysis
 

The conclusions of the benefit/cost and sensitivity
 
analyses are summarized in Tables 17 and 18, respectively. Note
 
that the analysis in Table 17 discounts benefits and costs at
 
an annual rate of 10%t, while the sonsitivity analysis uses a
 
12% discount rate (in addition to assuming only half the number
 
of actions'projected inthe main B/C analysis). These discount
 
rates are actually on the high side since the who)e analysis is
 
in real terms, I.e.# projects both benefits and costs In constant
 
1982 dollars.
 

The main benefit/cost analysis In Table 17 Indicates a
 
benefit/cost ratio of 9.7 over the ten-year period, while the
 
sensitivity analysis in Table 10 shows a B/C ration only slight
ly lowero The small site of the difference may appear
.e.,S.S. 
surprising since the sensitivity analysis assumed that only half 
of the audits and installations projected by the contractor would 
take place over the projection period. The reasons for the small 
difference in the B/C ratio between the two analysis is the result 
of three factorst 



Level I AudIt 

Level 2 A.dit 

minior Imstalla

..
 

major trmstalts
lic.s 

Total Ac-tions 

'TABLE 1 4 

ESTIMATE OF * REGIONAL EN ERGY SAVINGS
 
FROM INDUSTRIAL ENERGY CONSERVATION ACTIONS
 

(1) 	 (2) (3) (4) (5) 
, of Energy Saved 

of Energy Use by Actions 
Total Actions by 1992 Addressed in Col. (1)
Main B/C Sensitivlty Kain B/C SensitIvity 
An alysis A.aysyis AmaIys k-a Iysis 

5.000 2,500 go% 60% 	 5% 

1.003 500 35% 23% 52 


1i,503 750 4ot 25% 8% 


103 50 10 72 15% 


7,6C0 3.600 

Ann l reduction In emergy use by 1992 

(6) (7)
 

Weighted Energy Savings 
Main B/C Sensitivity 
Analysis Analysis 

(Col. 3x5) (Col. 4x5) 

4.5% 3.00% 

1.8% 1.15% 

3.2% 2.00%
 

1.5% 1.05% 

11.0% 7.20% 



454 

m 54 

-0~ ~ 01~j 4 

it f 

=%s H .-

I 8'al I s 
-0. 1: wiI . 



- 55 -

TABLE 16 

SENSITIVITY ANALYSIS: COST PROJECTION
 
(InNumber of Actions and Thousands of Dollars)
 

USAID/ROCAP 

Year Proqram 

$1,000 

1983 1,000 

1984 1,500 

1985 1,500 

1986 1,250 

1987 750 

1988 -

1989 -

1990 a 

1991 -

1992 -

TOTAL 6,000 

In-Kind 


Services 


$1,000 


400 


400 


400 


400 


400 


400 


400 


400 


400 


400 


4,000 


Private Sector Total Costs 

Expenditures (M)+(2)-(8) 

$ 1,000 $ 1,000 

372 1,772 

689 2,589 

1,015 2,915 

1,375 3,025 

1,479 2,629 

1,479 1,879 

1,479 1,879 

1,479 1,879 

1,479 1,879 

1,479 1,879 

12,325 22,325 
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TABLE 17 

SUMARY TABLE OF BENEFIT/COST PROJECTIONS 
(In millions of constant 1982 dollars) 

Annual Benefits Annual Costs 
Discounted Discounted 

Total!/ at IOLyr. Totl._! at IO/yr. 

1983 0 4.7 4.7 2.1 2.1 

1984 I 9.9 9.0 3.3 3.0 

1985 2 20.9 17.3 3.9 3.2 

1986 3 27.3 20.5 4.4 3.3 

1987 4 34.3 23.4 4.1 2.8 

1988 5 41.9 26.0 3.36 2.1 

1989 6 50.1 28.3 3.36 1.9 

1990 7 59.1 30.3 3.36 1.7 

1991 8 68.7 32.0 3.36 1.6 

1992 9 79.1 33.5 3.36 1.4 

TOTAL 1983-92 396.0 225.1 34.6 23.1 

Smnefit-Cost Ratio: 225.1 MIllion - 9.7
 

I/From Tnble 
T/rrom Tab le 
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TABLE 18 

SUMMARY OF BENEFIT/COST PROJECTIONS
SENSITIVITY ANALYSIS: 

(in millions of constant 1982 dollars)
 

Annul Costs
Annual Benefits 


scountedDi scounted' -

Total2 / at 12/yr.
Total/ at l2?/yr.
Year 


1.8 1.8
2.4 2.4
1983 0 


5.0 4.5 2.6 2.4
1984 1 


2.9 2.3
1985 2 10.5 8.4 


1986 3 16.4 11.7 3.0 2.1 

4 22.9 14.6 2.6 1.7
1987 


1.1
29.9 17.0 1.9
1988 5 


1.9 1.0
1989 6 34.5 17.5 


1.9 .939.5 17.91990 7 

44.6 18.0 1.9 .8
1991 8 


18.2 1.9 .7
1992 9 50.4 


22.3 14.8
TOTAL 1983-92 256.1 130.2 


Benefit/Cost Ratio: 130.2 million - 8.8
 

/from T400P 
T/From, 7ble 



a. When the number of projected actions drops, it cannot 
be assumed that the energy saving will drop proportionately, 
since-it must- be-.assumed that thae largest--userwith-thebiggest . 
potential energy saving are likely to remain among 'the adopters
 
of the improvomentsu thus, while the number of projected actions
 
drops by S0%, we estimated that enerqy savings are likely to
 
drop by only about 35%.
 

b. The reduction in actions, including audits and installa
tions, also results in a reduction in costs. As shown by compar
ison of Tables 11 and 16, total undiscounted costs over the ten
ear period are expected to drop by 36% (or from $34.6 million to
 
22.3 million).
 

c. Finally, raising the discount rate from 10 to 12% does
 
not significantly affect the benefit/cost ratio when the costs
 
are fairly evenly distributed through the projection period (in
stead of being concentrated in the early years). as is the case
 
of this project.
 

The conclusion is that, on the reasonable assumption of a
 
significant spread effect resulting from the seminars, audits
 
and demonstrations undertaken by the project, a substantial ben
efit/cost ratio can be expected. The assumption is considered
 
to be reasonable because the analysis done by DS1 was based on
 
the findings that energy is inefficiently utilized in most in
dustrial plants, and that there areo therefore, opportunities
 
for potential savings. The sensitivity analysis shows-that even
 
a 7% savings rate in energy consumption in the manufacturing sec
tor by 1992 would result in savings equal to 8 to 9 times the
 
total estimated economic costs of achieving them.
 

C. Institutional Analysis
 

A detailed institutional analysis has been included in
 
the paper in Annex B-7. Presented here Is a summary description
 
of the institutions involved in the paper, an analysis of how
 
they will contribute to achieving the project goal and purposes,
 
prior AID involvement with these Institutions, and how Institution
al deficiencies will be resolved.
 

These regional Institutions will participate in the project
 
ICAIT,1 BIECA and flcZCA, At the national level, the six chambers
 
or associations of industry will also participate in the project.
 

, 1, Recional Institutions
 

The thre regional institutions participanting in
 
the project are described belows
 



Background.B
 

............................. pbcs sta ie,and prvi t
o den echnica servi
ce o h rgonsinutal co nd to cnducteappropaedutresa the naioa lvl. The 
 outeac efor the1
of proj
ect estblihe 
 office 
 and4 fiel 
 rersettve"thatoa
 

leve and inomto
an seric 
 to inuty 
 Th fil rereen
 

taie ar4osdIh ainlcabr 
 fIdsr 
 tdhv
 

esalse exeln 
 cotat 
 an wokn relatonshps Wih th
 

privat setr 
 Thm otcswl4epriual 

aubet
 

thej4 pr po e i444.
tehnca researc onesl and:prcese
prdut utliin '1 

ICIT Is 
ra mater-::
 

curnl 
 imlmetn a heFulw
orio o
I als: anaaua eorcs thsbe itn :mpeent Guatemla ::!!Alentv
and Enrg Sore'rjc456-09.TeXA
 

orio of this prjc 
 Inole tehia 
 asitac In' wood 
 444'1failt e, doati ......manandb ofGa:'e kt:as andeutdh o en nnt ealat :urning44 tehnlgis 
 reeac in cooin
woo 
 anaig#tan
 

ICII a evntchiaxdvsons an saff 5 
........... 2aforeICAIT IsOran t. lzat.oaldCa~ree Prfsi nalpersn-i: .:: ! 

n a oved sc ield aon chemlictal inutra444 wll ICAITIsbe bet and ehnia engi-,!trc n ananacr
:: n:era hOnic'dingi,ae aind th er tni aohl ields.:ICAlITI's fai. 

~.................
Ities vaiu laboateres, pio plats n d anupt-dt 

reernc ce r and research sice. ...n ..ndib.. £g :.tani t t a a i
 

ceit IonInd regto: iardahahe hhs n fortheintituion's: 
inart atcn ia capabilties. he OCAheTrnfe f eh
nolgy Pr jthi~ r j .................. en e n 1 8,re u t d i hO .i wh c 


dutiscvrnrwd 
pcrmo n urial sectors t-h. u........ ..
Centra l meca. The proec also...
reule......hncmnto
 



i ' 
2'i 2222~ 2322 , i, -.; 

,2 ,3 .2 ~ 2 2 22Is2 

1)dF gr2.<2. 

.2i,
-- I 2 r; 

.2 .2.. ........ ~2 

) . . . ... ..
 

.2'~ / 

222.2' 2 I ' 2 2 

22.2 

22.2 '.2 '2 
22 2 



1<1

staff of dynamic young engineers who have rapidly acquired energy
skills in solarbiogasandcombustion engineerng.
€ A recent ma
on constructing fuel efficient cooking stoves was very well
 
~~d~rV&dit~tic pr~ s on the' stoves will be underway'in


all six countries of the region in 1982. Many of the skills and
 
experiences acquired under the Fuelwood project can be applied

by ICAITI to industrial energy efficiency, particularly in the 
area of alternative energy technology.
 

3) Institution Deficiencies
 

Despite recent progress, two institu
tional deficiencies persist and will be addressed by the project.

First, outside of Guatemala, ICAITI is perceived to have an in
sufficient presence; its technical reputation is strong, but it
 
is sometimes regarded as a remote and relatively inaccesible or
ganization. Secondly# ICAITI is dependent upon funding sources 
from the industries and institutions of the various countries it 
serves. This funding is not sufficient to support the full range

of activities which ICAITI is capable. As a result of the fund
ing problem, ICAITI has only a limited staff currently on board
 
to provide many of the services which will be rendered under the 
various components of this project. 

The project will be a major factor in remedying these defi
ciencies. It will establish stronger mechanisms for coordination
 
between headquarters and the field representatives. It will also
 
create an aggressive outroach program to the Industries in each
 
country giving a greater sense of "presence". In addition, the

project will finance the hiring of the key technical personnel

needed to deliver services to the plant level.
 

Finally, the project is designed to assist ICAITI in gene
rating funds which can be applied to continuing services be
yond the life of the project. The primary source of funds will
be consulting fees for actual services rendered in conducting 
energy audits and Installing energy saving measures. However, 
as the program proceeds and as a result of the promotional activ
ities, ICAITI should be able to Increase the contributions from 
the governments of the region. Additionally, as a result of the
 
enhanced capabilities of ICAITI demonstrated by the project, it 
will be In n good position to qualify for additional program 
moneys in future years from such organizations as the United Na
tions Development Program, and other international financial Ins
titutions.-


The role of the national field representatives is critical 
to the Ruccons of ICAITI In providing information and technical 
services to industrias In Central America and Panama. In this
 



regard the project will add a new field representative in Panama
 
and will reinforce the representatives in Costa pica, Honduras,
 
El--avador. an -i ar gu -. y-p Qv din -u i- ,_ng nee--g_;Ail-.,--,._ 

ants.

.1) Background 

SIECA's Department of Physical Integration 
serves as an executive secretariat to the Comisi6n Centroamerica
na de Eneria (COMENER). SIECA itself is a 'policy and research 
institute for the integration of Centra] America in areas of 
common economic interest. SIECA has a staff of approximately 150, 
including administration and support personnel. 

The Department of Physical Integration is in charge of the 
energy sector.and the coordination of projects which promote the 
development of infrastructure for the sector, as well as of obtain
ing basic information for preparing the consolidated energy balan
ces and performing supply and demand predictions that allow the 
governments to take the necessary policy measures for the develop
mint of the sector. (See Annex A-12 for a list of energy studies 
carried out by SIECA). 

Other technical divisions in SIECA that will contribute 

to the studies planned under the project include the Department 
of Statistics and Analysis, the Industrial nopartment, the Depart
mint of Economic and Social Praqrwutin, the Department of Fiscal 
Policy and Tariffs, the Department of Science and Technology and 
the Center for Central American Intecration and Development Stu
dies. 

2) Prior AID ExIrience with SIECA 

ROCAP has sponsored several projects with
 
SIECA over the past twenty years. Currently, three projects are
 

* being implemented. The Central American Agricultural Model (OCW)
 
Project (596-0040), a tool to design agricultural policies at na
tional or regional level in Central America, was completed and 
is in the dissemination process. The Ministry of Agriculture in 
El Salvador has installed the model and Inusing It for their
 
programs. Following an expression of interest in the model# ne
gotlation. to install it are taking place between SIECA and the
 
Ministries of Planninq and Agriculture in Guatemala.
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SISCA iS also implementing the Social Progress Indicators

Projct- (931-0236.05) which was dosicinod to develop and utilize


* 	a m thdoogyto-demcrbe-.he--lImitedresource&, .of--the--rura l--p----- pulation and to reflect changes in their living standarIs overtime. The data obtained will strengthen the capacity of nation
al level sectoral and institutional planning units to better de
fine rural development problems, and to design and evaluate 
pro
grams directed towards these development activities. The project

has been fully supported by the Government of El Salvador plan
ning authorities and in some cases has proved to be useful in
 
reorienting policy.
 

Finally, SIBCA is also implementing the project "Effects

of Agricultural nevelopment Policies on Food Consumption of Cen
tral American Population" (931-1274) designed to modify/refine

the agricultural planning methods which have been developed In
* 	 Central America so they can be used to analyze the impact of
 
government policies on the food consumption patterns of various
 
socio-economic groups, and to demonstrate the use of these methods

for policy analysis. The first project evaluation established
 
that significant progres has been made.
 

In general, ROCAP's experience has been that SIECA is a
serious, very professional institution capable of carrying out
 
the responsibilities assigned to it.
 

3) Institutional Deficiencies
 

COMENER has not been an active organization and as a
 
consequence SIECA has not devoted a major amount of time to
 
energy. Tho Chief of SIECA's Department of Physical Integra
tion will devote about half time to this project, while a SIECA
 
advisor for energy will be essentially full time.
 

As part of the discussion on SIECA's participation in the
prolect, SIECA has also aqroed to give energy a higher priority.

SIECA 	will contribute an additional-full time economist and

other 	SIECA divisions will contribute actively to the activi
ties covered by their portion of the project.
 

lr)CAP will finance the cost of an Additional senior econo* 	 mist and a statistician during the life of the nrojaot. 
 With
 
* : those added porsonnol, SIECA will have sufficient staff to carry
 

out its project roesponsibilities.
 

* 
 b. fotonal and-National Private Bector Organisations
 

The Podoracin do C~mar"s y Asociaciones In
.: 
 ' ' :: .
 

http:931-0236.05
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dustriales (FECAICA) was founded by the vArious national indus
trial chambers and associations of itdustry at the national
level.
 

ii;While FECAICA itself has very little staff, it will serve
 
to represent region-wide interests on behalf of the chambers.
For example, the energy questionnaire was sent out under a covering letter from FECAICA and the Secretary General contacted
the Board (Presidents of the National Chambers and Industry
Associations) to explain the proposed program. 
 FECAICA will
perform a similar function during the initial stage of the program (see the Promotion com'onent) and will help Insure the cooperation of the National Chambers and Associations. The programs#
however, will be Increasingly carried out at the national level
where the institutions are better staffed and where the field
representatives will represent ICAITT and manage the effort ineach country.
 

2) 
National Chambers of Industry
 

For the ourpose of this project, the National
Chambers and Industry Associations are promotion and Information
dissemination channels for project prepared materials, and for
distributing through their own in-house newsletters appropriate energy Information as well as project announcements regarding
seminars, audits, training programs, etc.
 

Since the offices of the ICAITI field representat.ives are
located In the chambers, there is 
an opportunity for an efficient
system to provide useful information and to promote ICAITI's
energy services. (A brier summary of the chambers or associations
In each country L included in Annex 11-7).
 

The only recent experience ROVAi' has had with the National
Chambers and Associations was in connoction with the energy survey
and the follow-up visits by the DRI consultants. In all cases
the chambers and associations demonstrated a strong desire to
cooperate in the project In any way they could. 
For example,
the local chambers all added supporting letters to the 
survey
questionnairos, supplied the lists of Industries, and in most
oases paid for mailinq costs.
 

D. SoilAalsis
 

1. Proioct flennfiafaries 

Industry, in qanornit 
to the primary target groupof the project for a number of Interrelated reasons. First,
industry is a high enorgy user, consuming approximately 25t of
 

====$======4====== 
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the total energy utilized in the region. Secondly, it is the 
sia~Istsot~rin terms of discrete units. The small numiber of 

cal and-officient.
units combined with factors 

lines of communication make industry a very accessible group to
 

influence with energy efficiency activities. Finally, industry's
 

position in the Central American social structure provides for
 

excellent opportunities to spread energy efficiency activities
 
to other sectors. In social terms, industry employs 14.11 of the
 

total labor force in Central America and Panama. In an economic
 

sense, industry currently contributes $2,094.4 million in produc

tion value added, which represents 24.9% of the region's Gross
 

National Product. Additionally, industry is responsible for 42.6%
 

of the total exports of the countries of the region.
 

Within the industrial sector, the target group of the proj-

Of the morn than 128,000 Central Amerect is narrowly focused. 


ican and Panamanian productive industrial plants, the beneficiary
 

group of this project willbe the approximately 9,000 industrial
 

plants in manufacturing, construction, mining and energy produc

tion which employ five or more persons. (See Table 19 for break
 
In order to make a siqnificant impact
down of industrial units). 


on industrial plants individually, and the regional economy as
 

a whole, the project will be specifically directed at 3000 indus

tries whose consumption of both electrical energy and petroleum-

These industries
based combustibles and lubricants are high. 


are: food processors, including beverage plants, textile mills,
 

and manufacturers of chemicals.
 

A key to the success of the project will be the willingness
 

of the different industrial plants to share their experiences
 
with others. Although this is a sensitive question, the plant
 

owners and managers visited as part of the intensive review were
 

very cooperative and Indicated that this will not present a prob

lem. To avoid any potential difficulties, however, the project
 

data base will be created so as to guarantee confidentiality.
 

Individuals employed by industry will also benefit directly
 
rrom the project. As energy efficioncy Is improved, the contri

bution of energy to the cost of production will decrease as will
 

the overall cost of production. This Improved productivity
 
will make plants more competitive and qenorata increased emoloy

* ment opportunities.
 

Ptnally, ICAM will bt a beneficiary of the project becau

so it will attain considorable technical skills in energy effi

ciency, will become more oriented towards the private sector, and
 

with an enhanced institutional reputation throughout the region,
 

will enjoy increased demand flor its services.
 

.....= .....i~i .. -.=====
...==-=
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Firms which have instituted adequate energy effi
ciency programs are very few in number. The impediment to a more
persuasive adoption of energy efficiency measures has been a gen
erul lack of awareness of the energy efficiency technologies avail
able and relatedly the steps necessary to implement such measures
 
and technologies.
 

The Industrial Energy Use Survey received over 300 responses

out of a total of 1600 questionnaires mailed to industries. This
 
is considered to be excellent by Central American standards. Of
the returned questionnaires# 73% responded that they would be in
terested In participating in an eneravi. conservation program.
Visits to plants which wera Included in the survey and DSI'_
follow-up visits confirmed the enthusiasm of plant owners and ma
nagers for a regional efficiency program.
 

The discussion of project beneficiaries above cites indus
try's lines of comunication as a reason for the project's acces
s bility to industry.compared to other sectors in the reqional
economy# industry is very well organized. There Is a chamber of 
industry or equivalent organization in all six countries. In
addition# In each country there are some industry-specific asso
ciations such as pharmaceuticals# cotton and coffee producers#,
etc., which play a strong role In their country's economy. These 
organizations effectively communicate with their members through
meetings, newsletters and other means. The project will use the
national chambers of Industry and other Industrial organizations
to convey energy efficiency activities to the Industries throuqh
formal agreements between 1CAZT and the chambers of industry. 

The project will not be limited to industries which are
active members of the national chambers of Industry or trade
associations, but will be directed towards owners and managers
whose plants provide opportunities for cost-cutting, energy
efficiency actions. Analysis of the survey and site visits in
dicate that these owners and managors will react positively to 
measures and technologies which are proven to provide benoits 
within several years. 

The spread effect of this project must be
examined in terms of the industrial, rsidentiol-comrctal and
 
national goverment sectors.
 

With~n the industrtal sector# energy offictency measuras

and technologies aeoxpected tospread to the wu00, idusttles
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with five or more eMployees. To help accomplish this objectives
e:ens Ion's-~ _ g!ha:beden to neover 40t of the project budget has been designated for-p-ootion,

-1 reach beyond the 3000 Industrial plants specifically targeted by the


project. Inaddition, ICAITI staff will be prepared to answer
all inquiries which deal with energy efficiency and arrange visits to demonstration projects for any interested individuals.

To a much lesser extent, energy efficiency will also be diffused
 
to the 1194000 industrial units with less than five employees#

when appropriate opportunities exist.
 

The diffusion of energy saving activities to the rosidentLal/comercial 
sector will also occur on a limited basis, at two
levels. 
First, Industry employees will be Influenced by those

housakeepinq measures which are adaptable to their residences.
For examples employees who witness Increased efficiency In hot
 
water heating In their plants may be prone to adapt such a measure
to their own residential water heater. Secondly, energy efficien
cy activities in the Industrial sector could also spread to the
commercial sector. For examples more efficient fluorescent light-Ing installed In a given Industrial plant could be adapted by
a commercial retail outlet or warehouse next door. 
Some Lndus-

.
 

trial energy efficiency measures could also directly Influence
 
municipal or national qovernments. For example, more efficient

fluorescent lighting could be used for street lightinq. 

A successful Industrial energy efficiency project may alsoimpress national governments to strengthen and consolidate their own energy programs and to adopt policies which will encourage
Industrial energy efficiency. The project includes a componentwith SIECA to channel the results of project activities to thenational governments/public sector. 
 Through studies, meetings,
data collection# and close coordination with ICAIrUI, 819CA will
Insure the Interchange ofOLformtion between the Industrial soc
tor and the public sector as well as with both public and private

financial institutions and national governments.
 

....... ............ -; *-: :::, ; : :' ; : ; : / !? : i ... I ; / !
, ' , 
 ::: !: : : :, :/% ,
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-NtACILPA AND AMAYSIS -----

A. Suar Financial Pa 

The proposed et for the project is $7.6 milIIon, of
which ROCAP's contribution will bM6.0 million (791)p the regional

institutional $0.7 million (9 nbustre and private sector 
organizationh' $0.9 million (12%). Table 20 contains a sumary of the projectfl~nibudget showing each caqmnnt and the funding source, while abiles 21 and 22
 
show the expected obligation and expenditure schedules over the loplementation
period of the project. Finally, Table 23 provides a breakdown of-the ROCAP
contribution by forig exchange and local currency ratuiruients. ,Frte
detail on the budgets of each of the project components is found In Annex A-9.
 

INe project budget includes a limited amount of funds to
 
,cover the evaluations planned for the project. Since personnel from' ICAMfl
8ZUCA and ROCAP, as well as the EXC energy advisor# will omrise the major
p~art of the evaluation .teams, the cost of outside cosultant assistance will
be minimized. The amount budgeted for evaluations# therefore, is adequate to 
meet the needs of the project.
 

An inflation and contingency factor of 90 cormounded yearly
 
beginning in year two of the project has been established. Although this is

less than projected inflation over the implementation period of the project#
salaries include a built-in annual increas and# therefore, th 9%Infaio
and contingency rate should be sufficient to cover unexecte cost increass 

B. financial Viability of I,,f'j 

As a non-profit organizationa, ICAXT's objective isn to
match inom with expenses while maintaining its ability to provide services
 
to the region.
 

During the de)ml It ofthe ftelwood and Alternative
kwry ouresproject# ICAMIs Iinal"performance was found to be Is"than satisfactozy., As a result, the project financed 

*Althoui the proec will have two impleenting Institutions, ICAMT and
* +++SZUthis analysis has been limited to a review of ICAII because its 

toulementaton role Is significantly greater than SU1CA's. 
+ +
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technical asitac to revi.ew and strengthen ICAImT a nca and
 
_____.-ysa,.A te-ipeetn-thte-rcomnmendaticns--,,made by the consultants (Coopers, Lybrand & Co. and Montana Research
Institute)o ICAITX has improved its management capabilities sig

nificantly and i. now in a more financially viable position. (For

example, ICAITZ's net incomo in the last three years was $98,000 as
 
against lossei of $400,000 during the tour preceding years).
 

The changes adopted by ICAITI included the modification 
of their general accounting system to reflect project income and 
expenses more accurately as well as of their cost accounting
procedures to establish more accurate prices for services performed.
IZn addition, ICAITI has installed a computer and is in the process
of shifting from the current manual accounting system to an automated 
system. This will allow for more timely reporting of fiscal data 
which management needs for decision making. A policy to develop

long-term (10 years) financial plans has been instituted. These
 
long-term plans will be periodically updated and will give general

guidelines to overall WAITI operations.
 

Although ICAITI's most recent financial statements do not 
fully reflect the changes which have been made to the accounting 
system, it is clear that significant advances have boon made. Also,
while certain ICAITI activities are non-revenue earning and others 
have not been adjusted to take into account escalating costs (e.g.,
older projects with low, fixed overhead rates operate at a loss 
because of Increased adinsitrative costs), the staff now has the 
flanncial and adnagement information needed to make proper
decisions and to avoid the recurrence of past problems. An a result,
it has been determined that ICAITI ts financially capable of under
taking the proposed project. 

C. Project RepllcabiltUI
 

A unique feature of the project is the Income generating

capacity associated with Its various activities. The income (see

Annex B-9 for details) will come from charges for Level I and 2
 
audits, major demonstrations, inquiries, data base searches sales 
of technical publications# and registration fees for seminars and
 
courses. Although moderate in the early years, project-related
 
income is expected to increase to $275,000 In the fifth year and
 
$300,000 In the following year. Also, by the end of the project,
 
ICAITZ will have established appropriate cost Information to
 
Insure that payment for services provided to industries will not
 
only cover costs but will also produce a net Income for CAITI.
 
£tforts Vill at#o be made to s. It industrlv* can py a higher shartof Ow;e 
CoA Of the-audito and deontrailmn by C-rrylli. OU 4 colt 0tislttvIty
amalys t. 
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During the life of the project, the income received from
services provided will help defray costs but will 
not cover them

entirely, primarily because a relatively large staff will be

participating in project activities. Since the project will train
 
many private s;ector technicians to perform services such as audits,
however, it will not he necessary for ICAITI to maintain the large
staff, and thi:s will facilittte bringing income received into line 
with the actua 1 costs incnurred. 

WitI the s;i qnificant savings that are exp ected to result
from I ic..reasedi energy efficiency in the production process, indus
tries will be in a positioni to pay fox the costs of p~roject

service:;. In addit ion, "in important objective of the project is to

identify souFes of commnerciala credit that will 
 provide industry
with the meanis for financing e nergy eff iciency inve;tnents. The
demonstrati on activit ic,,: lanned under the project will have a 
critical vol,. in convinsci ng industrieb. of the appropriateness of
those Inv stiownt; and bankers in the lnanciial feas ibility of such 
i nves tm[Tt-I ts. 

All ( f the!;(- factors will contribute to the replication
of project lctlvities. "nco' thle ROCAP funds h, e been exhausted. 
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VI IMLMNTTO 
 ARRANGEMENTS,
 

A. Admnitraiv 
 Ar 
 nt
 

1. ofIAT Rol 


Althughseveal nstiutine~ill 
 artcipae~i 
 th
 

Arjd,16lmain.
Administraverrnqet.vey# 
A.IT1 
 dui- W
 

workk pefomdn 
 th rhsrtono-

omncain 


4~~W wit industrie athugiseveralionsitrughu 
ewr 

n h.one iiriciat 

~~T diitaiey ICAITI te
faiiaeproject Implementation. will
 

cr.nate an Executive Commiittee and will include on its staff a
Airoctor-and two deputy project directors. projeot

The function of each ins
discussed below,
 

- *-a. ICAITI Executive Committee
 
-'This' Committe, will be comprised of the Director.
and Deputy Director of ICAITI and the Project Director. Ingeneral
the Committee will provide a mechanism for qenior level overview of
project activities by establishing policies governing, the conduct
of each of the project components* as well as procedures for thereview of activities, the evaluation of work jrogress and the enforcement of quality control. Additionally, t e Committee willprovide high level support for the project in relationship withparticipating Institutions throughout the region.
 

b. Prolect Director
 

In addition to being ,a member of the project's
Executive Committee, the project director will have direct responsibility for project Implementation. Assisted by two deputies, theproject director will also roceive advisory services of a U.S.
consultant- during the first year of the project.
Project Manager will$ Specifically# the 

a dy-oda -manage 
and coordinate all project components on
 
a da-todaybasisl
 

* wrk with technical staff In defining Individuals
tasks# including'scope and budget)A
 
K~ii+;A. 

--. supervfse all training activities and coordinate 
VVA,4VAA consultant services for 6hhl 

''' Use 

A-supervise the data base dovelopiuent component
VA> th magr in oharge of these aotivittespl 
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-coordinate 
 .project iactivitie ith SIECA,72
 
F'ECAICA# and' other regional organizattons,,V ~ ". 


-'informi international organizations such 'as'
<the World Dank and' Interanierican Develomn Bak fpoet ti- ~ 
vities and results; and ;'P
 

-prepare 
 periodic progress and evaluation reports.'
 

ic.Deputy project Directors
 

The project will have two deputy directors whio,
will report directly too and operate under the guidaneo~te
project director. The deputy directors will arupevisethe twolargest project components,(Xndustry Programs 'and Promotion and Field -Extension)#. each being respnsible fo one:, componient., 

The deputy director.,for ,ndustry Programs willsupervise the technical engineering staff .which will'be conducting
audits, demonstrations, .seminars 'a
end-p paring~exhibil.s, assuring
that all technical tasks are properly documented, for management .evaluation 'and input into the data base. 

The deputy director for Promotion and, Field Extension will provide guidance to theZCAITZ field representatives
on promotional activities# includin~g coordinating requests. fromindustries for ICAITI services. This deputy director will also manage and coordinate the activities of the. public relations
 

and Intaeand imlmnties....ohralxiit n
 

2. Role of SIECA 

beSIECA, throughwill- Its Department of Physical Integration,wiarrie responsible for implementing the Financing and Public Policycomponent of the project. Activities under this component will becariedout inclose coordination with the other project 'components.
The Project Director at ICAZZ and thoSenior ProjectEcoomist in
 
the Department of Physical Integration. at SIECA will be responsiblefor assuring sufficient coordination* 

3. Role-of ROCAP~
 
~4..4Within ROCAPs the General Development Office will
 

S''have overall managempent responstblity for--he project, The
Mission IsIn-the process of hiring &,long-term .technical advisor
 
~ona.PSC basis who-will serve as 'thi project manager. in adition*an-iuplementation:.oousttt.. has been ,stabliabed, vtth rtepresentatives
from.-thO.Progrot and'Project Devolopment. and Controler's officess ' 4 

cchlththe OroJeot manager-address and resolve any Implementatlon
iaysae&st_ a Aa r 
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..
 Both ICAITZ and SECA are familiar with ROCAP's
 
ngeneral
administtive requirements such as progress reports and
 

fiaca control. Based on past experience, no problems are oxpected fromeither institution on these matters.
 

B. Implementation Plan
 

Project activities have been designed to demonstrate as
 
2 quickly as possible that energy efficiency is important and can
 

have a positive impact on production and competitiveness, As a
result, "rapid impact" activities in audits, demonstrations and
 
seminars have been planned to initiate the project. Building on
these activities over the five-year implementation period of the
 
project$ the ultimate objectives are to train enough technical
 
staff so that ICAITI's role can be minimized and to generate suf

7 
efficiency measures. Toward that end, the project plans a continual series of training exercises and promotional activities. 

1 ficient awareness on the part of industry to continua with energy 

Annex A-6 contains a schedule of critical events asn
they are currently planned to occur over the life of the project.
The project director, however, will be updating this plan each 
year when preparing annuu~l Implementation plans. Those plans2will be based on the progress made to date and will also take 
into consideration any factors which are currently unforseen. 

C. Evaluation Plan
 

Due to the unique nature of the project and the relative newness of the regional concept for developing Industrial 
energy efficiency* major evaluations have been planned for the 
end of the second and fourth years of project implementation,
For each evaluation a team consisting of ICAITI, SIS.A and ROCAP 
project staff, the LAC energy advisor and an outside industrial 
energy efficiency consultant will examinet the progress of each 
component toward achieving planned objectives, the continued
appropriateness of the component mix# the actual Impact versus 
the expected Impact, the management and implementation adequacies
of the project, and the Increase, if any, In the awareness of
 
energy efficiency In industry. 

Inaddition to the two major evaluations, ICAITI andIZCA will provide annual evaluation reports to RCAP covering 
status of training activities# progress achieved versus expec
tationsdisburs o funds# major accomplishments and 

al22i7L ~dl7 i lli niproblems, and activities planned for the next year. 
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The combination of evaluation activities will provide a
 
mechanism for reviewing pro5 ,t progress and for making appropriate


* mid-course adjustments.
 

D. Procurement Plan
 

hCAITI will serve as its own agent for the procurement of
 
good. and services required for the project. From experience gained

under previous ROCAP projects, ICAITI in familiar with AID procure
ment regulations and, with limited assistance from ROCAP, has the
 
capacity to carry out the planned procurement activities.
 

1. Technical Services
 

k Both U.S. and local consultants will be contracted to
 
provide technical assistance to the project.
 

A total of 30 months of long-term and 31 months of 
short-term assistance will be obtained from the United States. To 
assure the provision of timely and integrated services and to 
promote the consistency of the project philosophy# a single contract
 
with one consultant firm Is anticipated. ICAITI will prepare an
 
RFIT for the required services and select the most responsive firm
 
to provide the services.
 

IZn addition to the services of a U.S. contractor a 
Central American firm will be hired to provide the public relations 
support needed for the Promotion and Field Extension component. A 
local firm will be used because all the required expertise Is avail
able in the region and beause of the familiarity local firms have 
in preparing materials for Central Amaorican clients. Specific
assistance will be needed, first# in developing the Initial approach
and publicity materials for this component and, subsequently,,in
preparing Information brochures about the services the project has 
to offer. 

Finally, it is expected that ICAITI will enter Into 
a contract with INCAS to reoeive assistance in the preparation of 
case studies to be used In the training component of the project. 

2. Coimmoditiest 

* The project anticipates the procurement of a limited 
amount of commodities# primarily equipment for conducting audits,
demonstration projects, and to support the sminars and exhibits,


* ICAITI will follow normal procedures set out In Handbook 11 for the 
procurament of these tems. Mlost of the needed commodities will be , aoca-l+I0 ...... £Il Surcheod In the' U.S.# with perhaps some equipment being bought 

II ~ +ii+t U LI: :i k +; ]gii ! 
-4 : ;'- '];.P ! : !i:: 


4 -' - '++++.;+
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-The projac -a1vo-Incudeundsor--th9-procurement
 
Of a small# desk-top type mini computer and related software.
 
Prior to .rocurement of this equipment, SER/OM will be asked to
 
review and approve the specifications developed.
 

E. Disbursement Procedures 

No deviation from established AID disburement procedures
* is anticipated. Funds will be disbursed to both ICAITI and SIECA 

upon presentation of monthly vouchers in the required format 
indicating expenditures made in conformance with the financial plan
of the project. As described above in the Implementation Plant 
updated annual work plans will be required arad will serve as a~* 
basic' guide to control the flow of project funds.
 

F. Waivers
 

=.It 	 is not expected that any waivers will be required for 
the project. All goods and services needed to assure achievement 
of project objectives should be available from United States or
 
locally within Central America and Panama. 

0. Conditions# Covenants and Negotiating Status
 

A As discussed above In Section VI.A.2.0 implementation
of project components will be closely coordinated by ICAITI and 
SlICk. Howevert given their status as Independent regional insti
tutions, it has been decided that separate grant agreements should 
be signed rather than signing one agreement with ICAITI as the 
principal Implementing Institution and requiring that itwork 
out a 	subcontract with SIECA. A similar type of arrangement 
exists under the Fuelwood and Alternative Energy Project where 
separate agreements were signed by ICAITI and CATIE# and no 
problems are expected under such an arrangement for this project.
 

1. Conditions-Precedent to Disbursement
 

a. First Disbursement
 

The standard conditions precedent to initial
 
disbursement of the grant will apply* Including the designation
of official represenLatives for IEZCA and ICAXTZ, and the p ision 
of specimen signatures of the representatives. An additional con

* dition precedent to Initial disbursement will require both 912CA 
-an ICATI to submit a detailed workplan for the first year of 

b. Second Disbursement 

Prior 	to disbursement of funds for activities 
In any of'the countries of Central America and Panama# ICAM? 
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will execute letters of agreement with a national chamber of industry, orequiva2'int organization outlining the pranotional support to be provided by'the chanbers of industry$ or equivalent organizations, and formally
establishing working relationships between ICAITI country representatives an
such 	national organizations. 

2. Covenants 

a. 	 Fees and Prolect Reflows 

ICAITI will covenant that all fees for services providedUnder 	 the project and funds recovered from duionstration projects will be usedto finance project costs. 

b. 	 Other services 
Both institutions will covenant to provide facilities,support, and data services equivalent to counterpart values sainted in thebudgets of the project agreewets. 

c.Taning
1:L: 	 1. - . . :, -.. . i. > : , . 
-	

.: , t-. T: -: , .: T ,. 

':-. :. 
:' i ,:,. .. :!... F,,,,-t , . :...l : . / . , , : -, .- • - .: > ;.,..,-,. ,., = . . .. , ... / :/? -: L . , -II'' I 	 .J ! 	 .•'. ', ::::. ' ,-:< - :-. :, :" - w-. ' ,i!.:.i :<' /',-".i i / •' : .ICAITI will covenant to make available all aqipiriate

project personnel for planned training activities, ICAZT will also covenantto provide training activities for technicians from private industries,
national governmnts and other organizations in the fiscal years of the
project. 

Both 	ICAM and BIWCA will covenant to coordinate theirprojtct activities through Information sharing, meetings and other ocaratiwo 
71 " 	 I b, V 

s. 	 Workwlon Wngudot 
Prior to undertaking project ativiti@e *aft year after thefirst year of the project# both ICAIT and BIWA will furnish In form andp~ovi~k iio p -t~viiH 	 moinsubstanice satisfactory tO AID a consolidated workplan and budget for theirrQ4ective activities for that year. 

. 
- ! 

.	 . 

: 

-- LI - I O:A~ liIt I 

1 
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3. Negotiatin2 Status
 

This project. Ihia been developed in close consulta
tion with ICAITI and SIECA.
 

All participating institations are very knowledge
able of tht! contents of the project )iper ajid no piroblems are 
foreseen in the neqotiation of the granrt agreementn. RECAP 
expects both graxnt agreemttitus to be signed within several weeks 
of project authorization.
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PROJEC AU*AARIA 
 S 

InstitutemsI
 

. . .. .. ....................
AAkY4A!AAA A3 U ETU1 m i +hR1A ..A+.......
Naeg nttis CnalAmerican Indialesarc 

...................... i T. u +
Name of Project 3f l 73++ 

[Number of Projecto 596-0095 

1. Pursuant to Section 106 of the Foreign Assistance Act 
of 1961 as amended# I hereby authorive the Regional in
dustrial Energy Zfficiency project for the Central Amen
can Industrial Research Institute (ICAITZ), Involving
planned' obligations of,not to exceed live Million-five
Hundred and Seventy Potir Thousand United tates Dollars.
($51400#000) In grant tunds (Grant 1). and for the General
Secretariat for Central American'Integration (SINCA)f In
volving planned obligations of not to exceed3 Five Hundred
and Twnty Six Thousand United States Dollars ($600#000)
in grant funds (Grant 11) over a £ive-yeat period from
the date of authorization, subject to the availability of
funds In accordance with teADOlr/allotment' process#
to, helf in financing foreign extchanage and local~currency
costs, the po~t
 
2,The project (OProle" cosssoAupotn e
 

4tnlefrtwt~ entral AMricaland Panam to In-
Aproveientergy' efficiency In Industry and to' reduce 'Indus-

A A -consumptiontrial of Imported petroleum by Introducing

(l"MA ng aldtes. (2) ofervat*nauasures# and (3)

ajroe mce~-a aohtneryo
 

S3, The Proje enwntsowih may-b evotlato and

exu~td by-the olfioer to whm' such authoity Is dele-
vatod' abodac w~''~3,A r ~IthA10D* ltins nd'; 

.. 

3 
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Delegations of 'Authority salb ujc t h olwn 
'4 'essential ,terms and conditions to'6gether with sucother~----
'terms and conditions as A.I.D. 'may deem~appropriate.~~~-~-*
 

a,,oreadOi.~ fGoods ceshipingadsrvcs ecp'fan r 

finacedbyA.X'.D.'nderthe Grantsi'shall1have their source, 
-sand. orign in the United States or, in countries tha.t ares 

memersof.;te-Central, 'American 'Common Market and Panama,, 
except as A.I.D.,may.othdrwise agree in'~wxitingo Ocean,

shipping'~financdd'by A'.I D. unider th~e Grant, shall, 4except
As mytere 'arein' writing, be finianced only 
on flag vessels'of the United States.,
 

~,b. Conditions Precedent to First Disbursement
 

Prior to any disbur-3erent, o'r~~the' issuance of any
commitment "documents underjtheProject Agreements Grantees 
shall 4furnish 4n form' and'substance-satisfactory to4 KI .,A. 

a detailed workplan for the' first' year of the project. 

c. Condition Precedent to Disbursement for ICAITI
 
jActivities witH Industrlis.
 

4' Prior, to any disbursement,9 or the issuance of any 
commitment documents under the Project 'Agreement to finance 
activitiesjdith industries in any of the countries in. 
~Ctintral America or.Panama, ICAITI shall furnish in form and 
substance satisfactory to A.I.D. executed agreements with a
 
national chamber of industry, or equivalent organization

outlining the promotion~al support 'to be provided by the 
'chambers of industry,' or equivalent organizations, and 
formally establishing working relationships between ICAITI 
country representatives and such national organizations.. 

d. Covenants
 

wise The Grantees shall covenant, unless A.I.D. other
wieagrees in writing, as follows:
 

1. ICAITI will' provide the following full-time 
personnel to wok on thei project: aproject director; 
country representatives in all countries except Guatemala 
and Panama; and, as required, the part time services of 
other ZCAITT engineers to assist with services such as 
energy inquiries made by industrial plants. 

2. ICAITI will provide trainin aciiie
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technicians from private industries, national governments
 
and other organizations during the life of the project.
 

3. SIECA will provide one full-time economist to
 
paxticipate in the energy financing and policy-study acti
vities which it will carry out under the project.
 

4. ICAITI and oIECA will provide facilities, sup
port and data services equivalent to the counterpart values
 
contained in the project agreement budgets.
 

5. ICAITI and SIECA will coordinate their project

activities through consultation, information sharing and
 
other cooperative means.
 

6. ICAITI and SIECA prior to undertaking annual
 
project activities will furnish, in form and substance
 
satisfactory to A.I.D., a consolidated workplan and budget

for their respective activities for each such year.
 

Assistant Administrator
 
Bureau for Latin America
 
and tl.e Caribbean
 

Date
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INVESTIGACION Y TECNOLOGIA INDUSTRIAL 
(ICAITI) 

CENTRAL AMERICAN RESEARCH INSTITUTE FOR INDUSTRY 
COSTA RICA Avenida Le Reforms 4.47, Zone 10 APAIITADOPOSTAL 15S
EL SALVADOR 

Ca.le.: ICAIIGUATEMALA GUATEMALA, C. A. telex: 312-ICAITI-GU.HONDURAS VILIFONOS: 310631 ir
NICARAGUA 317466 

r -1 
Mr. Paul Montavon
 
Director 

R0 C A P 

-
ACTION: GENERAL DEV OF ull 

C/o American Embassy 
8a. Calla 7-86, Zona 9 CMr- Cr 
Ciudad do Guatemala '-4 Co 

r- -

Su referenca Fecha do su carte Nuestra referencia Fecha 
S STI/551 1982.05.31 

Aunto: 

Dear Paul: 

For a number of years ROCAP and ICAITI have been working jointly on the
 
difficult task of solving development problems in the Central American region.
 

As we have dlscussed on several occasions, one of tho most serious problems

affecting the Ccntml Arnerican countries, at the present time, 
 is the high cost of
 
petroleum impoits which has been rising drastically, as a result of the dramatic
 
and constant pricc increase of pe-troleum derived fuels. As a matter of fact, the
 
prosenil high price of petroleum imports, together with current low prices for regional

agricultuml expi.ort products, Is causing especially severe 
financial difficulties to the
 
Centml American notio,,s, since a major part of the hard currency income from tra
6ltioncl exports rnut now be spent on fuel imports. 

In the ver.r!;y fild, and wilh ROCAP~s help, ICAITI and CATIE, due og the

lost t hnve yeo. have h4P.n
c, ifiplIetm.nt Inp the fuel wood and altemative energy sources
 
project. This pruiect 
is progn.sing very satlsfuctorily and I am oncourged by the
 
intert-t and thw 
 in.potoant tlrlpact it Is oln.ady fpen-i'utli11 in the rural or'o s of Can
trol Americo.
 

Also, ii Marchl, 19111, (CAP spomwon-d ' rtgionnl enlorgy CPn!fewcn , held
 
In Tequciflolpo, I londunn, wihfe the MIT I2 Corprtion presented th, 
 rsults of the
 
AID sfpontowd (.nitol Anricn m-glonal 
oneny ci5stsresent. rho MIT W': study 

0 0 4 o 

http:ifiplIetm.nt
http:1982.05.31
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presented in this Conference concluded, among other aspects, that oil consump
lion should be the major target for energy conservation programs in Central America
 
and recommended that AID should sponsor ie design of a conservation program at
 

-the regional and national level to use all forms of energy more efficiently. This 
MITRE recommendation was enthusiastically received by the Central American parti
cipants, several of whom encouraged ICAITI to seek finnncial support for undertaking 
such an urgently needed prog3ram. A program such as this, oriented towards the eli
mination of energy wastes through an increase in the energy efficiency of the Central 
American industries, w.ould reduce the need for oil imports and thus improve he re
gional balance of payments. 

Accordirxnly, I .WLto reque-t ROCAP's assistance in implementing a five year 
program for the Central American COWntOCes, as well as Panama, to be carried out pr
marily by ICAITI with the collcioratiun of SIECA/COMENER, INCAE, CABEI and 
the Chambers of Industry of the Cenivol American coun tries. 

ICAITI i-, prev.;rd to contribute, approximately UJS$ 1 200 000 as a counter
part cont'illution t,)this prc- rani, including, in add ition to staff time, the use of the 
Delegate, in va.ch of the. Ccnlrul Anw-icn countries, as w0l a,all our research test
ing atyl refl ri-n c-- a t d it rsr(<jrch facilities. It i expeucted tItal national (Iov ern.' nts 
and local privCJt, Iwrir(rqunikations will al so contribute resources neededt to carry 

-out this prji. 

I look for v.,ard i yor favoroble res.ponse to Cur request for your assistance
 
inaq ian liiv4 ICAI II in the olution (if this vwry imi-, tori and urgent problem
 
that the Central A,,',.ricn1,01i OL in,1.
lons or,, 

Sincerely yowrs, 

'6 (rr, P.,tor , 

PC~ ~ r':hl Y 

'i I 4~2A 

i Jek.i 
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SECRETARIA PERMANENTE DEL TRATADO GENERAL 

DE INTEGRACION ECONOMICA CENTROAMERICANA
4a. Av. 10.25. Zon 14 


Guatemral, C. .T
 Tel,. No. C82151-4 

Ap. Pustal No. 1237 

"7,0 2 7 0 7 Cablet "Intogmd6l" Situ 
No .................
 

SG-377 
13 de JuliTo de 1982 

C-

Seffor 
Paul Montavon T
PaulrVotaonDirector de ROCAPROCACTION: GENERAL DEV ..4 
Ciudad do Guatemala 

>*-'5 

C-

Estimado se or Montavon: " 

Tengo el agrado de drr;girme a ustod en relaciSn con cl programasobre to Efciencia Energetica an ta Industria do Centroamrica, que ha sido objeto do pl~ticas p,elrninarcs con vistas a su realzaci6n por el 'Instit6
to Centroamercano do Investigaci6n y Tecnologia Industrial (ICAITI), ta Fbdeiacion de Caras do lirJustrias do Centroam6rica (FECAICA), la Secreta
rra Permarientc dol Tratado General do Integraci()n Economkca Controamerica
no (SIECA) y la ROCAP. 

Sobe el pwticular desoo manifestarlo el interns do csta Secretarra 
por part;cipar on el indicado proyocto, do conformidad con los t6rminos do 
roferencia quo mufuamente so convengan. 

Con las ,nuestias do mi distinguida consideroci6n, mo suscribo do us
ted con todo apreco atento y seguro servidor, . 

- I / 

AITI , FT,'. Ral Sirra Fr nco, , , , Socloefario. G nrai
 
10 Curr "
 

t. 
i 

0. 4,4 ( 
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FIRMAD. CTRYETULAN ASI2. LROJC AHUL O THERBALEING ~ 
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MTHE BALANCE OFTDEU'JTRIES IN THE REGIONI EDD 
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.AN S OF HW lC 106 T)* CU STA cu:'P,XITY. OF THE 
0'11ONbTRAT TONS CJPOINENTV; OF 7HK: PlOJECT j T 4~1 SSION..... 
SHOULD CONSIDEfl T11F FFAS BIIITY. OF NVOLV1N3: PRIVATE, 
%CTOR MAUAT~~P AN ISRUTUiIN4HE OEMON!3TRA-
TION AND RA0.OTIOt Oi Eurr Y -6 ii No TECHNG LOGI ES 
IF THE MISSION VECIDES Tv P.OCFED, 41TW THL U)EtS.aTRA-

TION A.CTIVITIESI THL: PP. H(ULD ELA8'JRATE NL14CHANISMiS FOR 
_______LECTING Th1 Drl -~RTINIiJAN), PERHAPS FUR RE-

~~ 7~ ~ %.NERA ION F~QCII1IJ L1E)Y 
_____ 

THFS F S A"'ILT0F. TH 0 4AT I Z N FULL 
St;58DIA j; OFT .F ,EOUNTRATIONPOJECTStAS, 

IROPOSE6 m, THE I'W, Is3 TPOGLY DISCOURA3ED# THE PP 
SHOULD ALSO DESCS!EE MY3 ANY P.LFLOVS FROM THE DENON-

STRAT ION F+IRMS WILL 3E USED* --
. 

*4. 

- . 

* 
. . 

i.,. 
.. 

AID FOLLOW-ON LOAN, ROCAP SHOULD NOT ASSUM-'E THAT 
SISEPUFN AID LUAN FU901N3 Y~ILR. SE M'ADE AVAILA~BLE TO 
FINIkCL INV0)b1 .NT9 IN f*.J .GY-WNUt.RVIN3 TI.CHNlIMiES@. 
THE *IISSION SHOULD EVALUATE THE CAPACITY A0 V~ILLING-
NESS OF THZ USUAL S0W9CFS OF INOUiTAtIAL CqLDIT TO 
FINANCE THIS TYPE OF IN1VFSTKENT., IF. THESE :SOURCES ARE 
DEEMED INADEQU'ATE o OTHER POSSIBLE SOURCES SHOULD BE 
INVEST IGATED o SUCH AS IF)USTRIAL DEVELOPM~ENT PROJECTS 
FINANCED BY OTHER DONORSs FROJEcTS FUNDED BY Bl-
LATERAL USAIDSo OR THE PRO.POSED ROCAP PRIVATE SECTOR 
FUND PROJECT* 

A 

5o INS$TITUTrIONAL CAPACITY AND COORDINATION. THE PP 
S4OUL&) CLARIFY THE POLES AND CURREN4T CAPACITIES OF THE 
PAi'T ICIPATI?!G INSTITUTIONS, ESPECIALLY FECAICA AND 
SIECA/CO EtER TO UN'DERTAIXE THE FUNCTIONS ASSIGNED UNDER 

FECAICA HAS ADEQUATE OR3ANIZATIONAL STRL'CTUAE AND IN

* CEN71VE TO PPJOTE THE PROJECT UOWN TO THE PLANT LEVEL, 
AND '4HTHtR SIECA/COMENER HAS SUFFICIENT EXPERIENCE 
A-40 CLOUT TO INFLUE4CE NATIONAL ENERGY POLICIES. 

THE MlISSION SiOULD ALSO CONSIDER WHETHER INCAE COOLD 
R.AY A USEFUL ROLE IN THE PROJECT BY DEMIONSTRAT ING TO 
BUSINESS MANAl2tENT THE FINANCIAL BENEFITS OF CUDSERVA-
TIOS AfD BY PFlOVtDIt~ CONSULTING SLRVICES TO IMPROVE 
MANADEIENT'S CONSERVATION BflILLS# THE ,iISSION SHOULD 
ALSO DESC IIE HOV THE ACTIVITIES OF THE PARTICIPATING 
INWlITUrIONS VILL BE OJOnDINATED AMD FVNDED AND CON-
SIDE!R flILTHER THE PROJECT WOULD BENEIFIT FROll A 
SEPARATL C00ORDINATOR HIRED THROUOH A PSC OR SIMILAR 
AARANOE"'INT o 

* . 

7o POLICY ANALYSIS. THE PP SHOULD INCLUDE' AN 
AiJALYSId OF NATIONAL POLICIES AFFECTINKI ENERGY CON-
SU"PTIONe INCLUDING PPICING AWD IN)USTfRIAL POLICIES 
WHICH BEAR ON THE ENERO Y*INTENS IVENESO OF INVESTMNtTS. 

. . AN) :OPERAT IONS.s THE PURPOSE Of SUCH AN ANALYSIS IS TO 
DETERNIINE WiHETHER EXISTING POLICIES IOULD REINFORCE OR 
WE-4N THE THRUST OF -HE EXPLICIT CtiNSEPVATION 

FOLICIEN PROPOSED IN THE PID, FU.RTHE2.X3.L, ANY EX
,PECTED GAIN FPOe. THE INEWd POLICIES S4uULD BL loEIGHED 

AGA INST THEIR COSTO INl TERMS OF INCREASIED BUREAUCRATIC 
RZOtALATIOt4. INTERFERENCE WITH M)ARKET IIZCHANISI13t A11D 
REDISTRIBUT ION OF7 IJWOIE IN FAVOR OF IN1DUSTRY. 

* * 

Is THE DAEC UNDERITANDS THAT THE PID HAS DEEN1 011-
TRIDUIED TO COUNITRY "16010119S IN THE REG ION, IT IS 

*.EXPECTED THlAT THE PP DEVLOPMENT SCHEDULE WILL ALLOW A 
RAIAOIIADLC PERIOD FOR IJBAID COMMIEIIT6 TO BE k:cEZVID AND 
INCORPORATED INTO Tilt FIINAL PP. HAIG 

95 j9 57 5"63TR) 
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5C(2) PROJECT CHECKLIST 

Listed below are statutory criteria
 
applicable generally to projects with
 
FAA funds and project criteria
 
applicable to individual funding
 
sources: Development Assistance (with a
 
subcategory for criteria applicable only
 
to loans); and Economic Support Fund.
 

CROSS REFERENCES: 	 IS COUNTRY CHECKLIST
 
UP TO DATE?
 
HAS STANDARD ITEM
 
CHECKLIST BEEN
 
REVIEWED FOR THIS 
PROJECT?
 

A. 	 GENERAL CRITERIA FOR PROJECT
 

1. 	 Continuing Resolution
 
Unnumbered; FAA Sec. 634A;
 
Sec. 653(b).
 

(a) Describe how authorizing a) Congressional Notification
 
and appropriations Committees Process
 
of Senate and House have been
 
or will be notified concerning b) Yes
 
the project; (b) is assistance
 
within (Operational Year
 
Budget) country or
 
interniational organization
 
allocation reported to
 
Congress (or not more than $1
 
million over that amount)?
 

2. 	 FAA So-. 611 (a) (I). Prior to 1) Yes
 
oblition in excens of
 
$100,000, will there be (a)
 
engineerlnq, financial other b) Yes
 
plarn; riece:;ary to carry out
 
the ni, ;nit:i nce and (b) a
 
reasonah]I fi,m e.;timate of
 
the co!t to the U.S. of the
 
assistance? 
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3. FAA Sec. 611(a) (2) If 
further legislative action is 
required within recipient 
country, what is basis for 
reasonable expectation that N.A. 
such action will be completed
in time to permit orderly 
accomplishment of purpose of 
the assistance? 

4. FAA Sec. 611(b); Continuing 
Resolution Sec. 501. If for 
water or water-related land 
resource construction, has 
project met the standards and 
uriteria as set forth in the 

N.A. 

Principles and Standards for 
Planning Water and Related 
Land Resources, dated October 
25, 1973? 

5. FAA Sec. 611(e). If project 
is capital assis :ance (e.g., 
construction), nd all U.S. N.A. 
assistance for it will exceed 
$1 million, has Mission 
Director certified and 
Regional Assistant 
Administrator taken into 
consideration the country's 
capability effectively to 
maintain and utilize the 
project? 

6. FAA Sec. 209. T!; project 
susC(.:ptlbe of ,xecution as Project is a regional 
part of regiont] or effort 
multilateral project? If so 
why is project not so 
executed? Tnforriation and 
conclu;ion whther assistance 
will encouracd,- regional 
develop,tnt progrr- ;. 
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7. 	 FAA Sec. 601(a). Information
 
and conclusions whether 

project will encourage efforts 

of the country to: (a) 

increase the flow of 

international trade; (b) 

foster priwvate initiative and 

competition; and (c) encourage
 
development and use of
 
cooperatives, and credit
 
unions, and savings and loan
 
associations; (d) discourage
 
monopolistic practices; (e)
 
improve technical efficiency
 
of industry, agriculture and
 
commerce; and (f) strengthen
 
free labor unions.
 

8. 	 FAA Sec. 601(b). Information
 
and conclusion on how project 

will encourage U.S. private 

trade and investment 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) , 636(h); 
Continuin iesolution Sec. 
508. Dencribe steps taken to 

assure that, to the maximum 

extent pn:;nible, the country
 
is cont.r ibutinq local 
currenciw,, to meet the cost of 
contrdictual and other 
servic,.,;, and foreiqn 
currenci . nwr,.d by the U.S. 
are utili,#d in lieu of 
dollarn.
 

a) Yes 
b) Yes 
c) Yes 
d) No Impact 
e) Yes 
f) No 

U.S. technical assistance
 
will be utilized and U.S.
 
commodities will be pur
chased from U.S. private
 
enterprise.
 

Regional Institutions will
 
gontribute 17.4% of project
 

cots
 

10. 	 FAA Sec. 612Mr). noe the 
U.S. own cxce-s foreign No
 
currency of the country and,
 



s whtarrangements" have'~ 

release? k~~,..
~been made for its 

proect ut1iJ.zS opttv 
for theseetir4poed'i 
a-xceptawarding<,f contracts, 

where applicable pro IcureGSUet 
1 

rules allow ;otherwise?
4551' 

522 fassistanceS 15ifor the~ 
uu.tdotu proa, of4 anKcmoiylwe 

export, is t Gcouuuodity,
'f"''or 

like@ly to be in surplus on ~ 
W I marikets atthe:,tie the 
resulting productive', capacity.,. 

, s opCe'rtiv and is,'such 
55'~,>7becom li)kely to Cause 

'5'".5'assistance 

substantial ijury to.U.S.
 
producers o h same, similar, 
or5 competing commodity?
 

FOR PROJECT 
5"'N IN.RIEB.' 


1. t Assistance Proect 

pAse.102(b) 111 
281xtetal -o wicna) 

acv ywill (a)effectivelyV in.involve the poor
development, by extending 
ccess to economy at localK5' 
level, increasing labor-lels
 
in~tensive production and the
 
Ilse of appropriate technology#
 
spreading investment out from 

towns and
cities to small 
rural ares, and insuring wide 

the poor in
Participation~ of 
asustained basis' using the 

a U.S. ~Institutioflsi.;.5 
?help develop COOPOitvs4 "'5'5 
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'.5 

'*,',7?" 


Project is directed to
costs,,of
l -eproduction 


products" for,'the intra"w 
regionalmrlcet azidw-ill ~ 
not likely cause injury 

.. 

poucs 
7k>"', 

' 

Project will assist 
small and medium In

more
dustries to become 
com etitive andasuc 
Wll,imrove employment' 

5 

http:ut1iJ.zS
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especially by technical 
'b)y Pro~.ct will assistijfJassistance, to assi'st rural rua~po by assest-:~
and ur to'vban poor help igrrl'nutis 

and" oth rwise: e;ncourage aKProject r'elies onc) in~deuocrattc pr'i'vate~and local~ dutyA hel efots
governmiental ifltitiutionsl: (c)'W ds~sl 
ePef~s~~~
support the s lf'help efforts, d) Project will have a boesof developing countr Sesl, d) fiolal impadt on womenpromote the participation of- employed in industry.
women in the, nationa:' 

< z 

XC;conomies, of' developing' *) Project Insa regional ofcoutresitd the' mrvmn fortocarried ouit by a re
of., women 5 statui ,and NeY gional' institution-in co-.jutilze' nd:ncouage~egioal.operation with national-

Scooperation 
 by-de44elopIng gvrmnsad dsre~
4 countries?,~ 

b.J FAA Sec. 103, 103A 104 
-- '105«106, 10-. Is assits'tance 

being rmado' 4vailablet.
 
(include only applicable


paragraph which corresponds~t 
than one, Lund source isused..
 
for project, .include relevant
 
paragraph for each Lund
source.) 
(1), U031 for agriculture, 

.
 

rural development or

nutritions if so (a) extent to NA1; which activity is specifically
designed to increase 
productivity and income of

rural poor, 103A if for 
agricultural research# Lull

account shall be taken of the Ineeds of small farmers, and
extensive use of field testing
to adapt basic research to

local conditions shall be
madet (b) extent to which
assistance isused In
coordination with' programs
Carried out under ae, 104 to
help Improve nutrition of thepople Of developing ocuntcles 



V 

~ 'b~~ n	Creased prodUCtIOh'fo~Crops<y<iiK>. 
with gemternutiftioal 

~vaue improemento~ft
 and~ereoei rchr 

expaned'5.FUs.'o
podG td~oodstuffsl and the
 

undertakin! of PilOt Or 

demonstrat on of 'progrlis	 



explicitly addressing the
 
problem-,of malnutrition at.
 
porand vulnerable poplel
 
and (c)exctento whc
 
activity increases national
 

fod ecurity by improving 
food pliie and management'
 

food reservest with particular
 

concern for 'the needs of the
 

na do~msic
encoura 

proucton, building national
 

foodreservestexpandLn
 
available storage fauil!te 
reducing potharvest food
 
losses# and improving food 
distribution.
 

(2)(1041 for population i
 
plnnngunersee 104() o NA
 

e~alt ngfder se, 104() of
 
so#. (1) extent to which
 
activity *mphasies-low os~t#
 
integrated diveryvSYstMS
 
for health, nutrit on and 
family planning for the	 



prest people, with
 
particular attention to the
 .. 

needs ofmthers and young
 
children, 'using aramedical
 
and auxiliary megJical
 
personnel# clinics and health
 
posscommercial distribution 

sstems and other modes of 
omunity research. 
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(4 [051 for education,J
:public administration, or. 
~Ihuman res-ources' development;

;.F .- tent, o-- hi:h- i f-so-,---
* ';:iK2 ac'tivity ;streng thens~ nonforinal 

educatioh~more. re.evant,...

especially for rural families
 
and- urban poor,, or. strengthens

management .capability of 
institutions eblngltepoor...
'to participate ndvlpet
and (i~extent to which,
assistance provides advanced 
education, and. training 'of 

. 

people in developing countries 
~i:nsuch disciplines as are 
 ... . 

required for planning and 
. . 

im lementation of public and ... , 

prfvate developmenti

activities.
 

[1)'C061 ISDCA-of 1980, Sec* 
3041 for energy, private a) Project includes data base
voluntary oraiain, an~d 

, 

development, training~of 
selected development ICAIT1, and national (go

.... ctivitis if so0 etn tovernuent and private sector)
w...hich activity is: Ci) (a) prene sysioject Inlle renl 
concerned with data collection eeg.Poetwl~aut
and analysis, the training of *ycosrtibu
'skilled personnels research on 

. .. 

includes a small subcompo
and<de:vlomen and suitable b nent for pilot projects. 
projects to test new methodsb)Nn
of energy production; (b)c)Poetwlprmea
facilitative of geological and o asraPrjcowlpermt e

geophysical survey work to ,ao oopeati
efotorua nd
ve

locate potential oil, natural vraindeufory Hualkand.ga#and coal reserves and to urbasin nursay. reilye 
encourage exploration for available conservation techpotential oil, natural gas, nologies will be emphasized.
and coal reservesl and (c) a
cooperative program in energy

production And conservation
 
through research and
development and use of smalla
 
scale# decentralized#
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renewable energy sources for
 
rural areas;
 

(ii) technical cooperation and U.S. consultants will be
 
development, especially with involved in data base estab-

U.S. private and voluntary or lishment, training, and
 
regional and international initial industry energy
 
development, organizations; audits.
 

(iii) research into, and SIECA will conduct studies
 
evaluation of, economic which will relate financial
 
development process and institution and government
 
techniques; 	 policies to industrial energy


efficiency.
 
(iv) reconstruction after
 
natural or manmade disaster; N.A.
 

(v) for special development N.A.
 
problems, and to enable proper
 
utilization of earlier U.S.
 
infrastructure, etc.
 
assistance;
 

(vi) for programs of urban
 
development, especially small N.A.
 
laborintensive enterprises,
 
marketing systems, and
 
financial or other
 
institutions to help urban
 
poor participate in economic
 
and social development.
 

C. [107) is appropriate
 
effort placed on use of N.A.
 
appropriate technology?
 
(relatively smaller, cost
saving, labor using
 
technologies that are
 
generally most appropriate for
 
the small farms, small
 
businesses, and small incomes
 
of the poor.)
 

d. FAA Sec. 110(a). Will N.A. to regional projects.
 
the recipient country provide However, out of a total of
 
at least 25% of the costs of $33 million in econlomic coot,
 
the program, project, or Central American inIdtlstrion
 
activity with respect to which will Jrovidl. $ iuill ozn


Whi le countipa rtI nut tiL len; 
wLI ' lovildo $1.I million. 
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the assistance is to be
 
furnished (or has the latter
 
cost-sharing requirement been
 
waived for a "relatively least
 
developed" country)?
 

e. FAA Sec. 110(b). Will Yes
 
grant capital assistance be
 
disbursed for project over
 
more than 3 years: If so, has
 
justification satisfactory to 
Congress been made, and
 
efforts for other financing,
 
or is the recipient country Yes
 
"relatively least developed"?
 

f. FAA Sec. 281(b). Describe Project responds to the enthu
extent to which program siasm for industrial energy

recognizes the particular efficiency demonstrated by
needs, desires, and capacities Central American industry man
of the people of the country; agers and owne rs.
utilizes the country's Project provides for training
intellectual resources to of ICAITI and national (both 
deopmagentndupportsgovernment and private sector)
development; and supports tcncas
 
civil education and training technicians. 
in skills requircl for
 
effective participation in
 
governmental processes
essential to self-government.
 

g. FAA Sec. 122(b). Does the
 
activity Cqive rearionable
 
promi~s( .t contributing to the
 
development fc economic
 
resources, (,i to the increase
 
of productive rapacities and Yes
 
self-';untaininq ec( nomic
 
growth?
 

2. Dev(-1or, ,,.n A.:-r. tance Project 

a. AA !,-c. 122 h)

Iif or:r.,t , i .inki (-)nc' 1on ion on NA.
 
capacity ot the country to
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repay the loan, at 
reasonable rate of 

a 
interect. 

b. FAA Sec. 620(d). If 

assistance is for any 
productive enterprise which 
will compete with U.S. 

enterprises, is there an 

agreement by the recipient 

country to prevent export to 

the U.S. of more than 20% of 

N.A. 

the enterprise's annual 
production during the life 

the loan? 
of 

3. Project Criteria Solely for 

Economic qupport Fund 

a. FAA Sec. 531(a) . Will N.A. 

this assistance promote 

economic or political 
stability? To the extent 

possible, does it reflect the 

policy directions of FAA 
Section 102? 

b. FAA Sec. 531(c). Will 

assistance nler ttiis chapter 
be used for military, or 

paramilitary activities? 

N.A. 
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:Mihich 'normally willt be covered routinely
to.provisions of an ',ausistance

gi.-77q*ntd -linq7w~1t -

iplemenation. or, dovired, in the.--
a&greemeqntb impousing limits on certain 

useoffunds. 

Thieeitems are arranged under the 
~general, headings of (A) Procurement# (I)
~Constructiont and 'AC)V~ther - - --

Zestriotions. 

T,! 

A. Procurement 

,~ ~ le FAR Sec.- 602. -Are there 

smalll business to' participate, 
~ '-~ equiitably inthe furnishing. of, 

comnmodits to permi a.s. 

Ye 

-----

-----

Pag 

-

1: 16 

2.. 

-

AhSe.64a will all 

except -as otherwise determined-
bythe President or under 
delegation from him? -

- Ts- ---

3. FM" Sea? 004(d). if the 
cooperating country 

Sdiscriminates against V.S 
marine insurance companties,
will comodities be insured Inre 
the United States against 

- marine risk with a company or 
cornanies author ized to do a 
marine insurance business in 
the U.S.? 

e 

- - - procuremn kof agricultural
cbmodity orproduct Isto be 



ij~'f§financed,, is there, provision 
~:yW gaiflstsuch proeuriinent when 

., ' 

thdmestic prie'f such 
~ ~ commot is loes than :parity? " 

(Excipton who re commodity
 
4financed could not reasonably


procured win u.s,,) 
-

----- --- ---- '- .

5.FAI~c.603. in, the shipping
exclude fro; compl iance ,wi th 

. 

requirement in'section 901(b) Project will comply with 
of the Merchant Marine Act of Section 901(b) require
1936v as amended# that ate monts. 
least,50 per centum of the 
gross tonnage of commrodities 
'(computed separately for dry 

* 

bulk carriers, dry cargo-
liners# andi tankers) financed 
shall be transported on
 
privately owned U.S.-flag
omercial vessels to the 
extent that such vessels are 
available. at fair and. 
reasonable rates? 

as Se. 621. if technical 
assitanc~eIs financed, to the yes
fullest extent practicable
will s~ch assistance, goods
and&prufossional and other 
services be furnished from 

4~4 pr~tvate enterprise on a 
contract basis? If the+++++++ ++ ++ ++ + + 4'
4 4 +++ + ++++ +++++ + .+,+.........................+'+ + + : + + ++++++++++ + +
4,, +:~l ......... 444,
....
facilities of other rederal
 

agecie wll~outilized, are
 
+++++ + +++++ - ++ ' + + ++ +++++ + +' ++++ +++++ ++ +++ .......... '4
1 + ++'+ ............
++++++++ i ++++ ++++ " + + ++:+-- --++++++++++- +- "';' _ + + + + + + ++++ + +++++ ++ +++++ ;+++++ .... r +
t eypariculrlysuitable,
 

+++++ : +5++ +++ (;++ # + 4
++;++++:+;+';+ ++:+++++:++++++++ ++: + + +++ ++++ +l+++J ++ ; + d+?+++:+++ , "4 ++not competitive with private, + e!;+ - ++ ++ + ++/++++ + 447 +++++++ :++ ++:+;+ +++ ++++++++'4,+++,++ ..... h !i+-4 ,+444,. i ++ +::: ++++ 4,4 +++:++ ++ ?+:++++ 4++ '+4
44+ 444++ 44++ + + ++ i
++++++++++ +...
+ + ++++ :+*nterpriset+++ +" L++and made availablei!1+L? ~ 
without undue interference
 
with domestic programs?
 

1 i Transport.nternational Air 
opeiie yi Practices Yes 

i' 4-ransportationo persons or 
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property is financed on grant
 
basis, will provision be made 
that 	U.S. carriers will be
 
utilized to the extent such 
service is available?
 

9. 	 Continuinq Resolution Sec. 
505. If the U.S. Government Procurement contracts will
 
is a party to a contract for contain such provision
 
procurement, does the contract
 
contain a provision
 
authorizing termination of
 
such contract for the
 
convenience of the United
 
States?
 

B. 	 Construction
 

1. 	 FAA Sec. 601(d). If capital
 
(e.g., construction) project,
 
are engir,!ering and
 
professional services of U.S. N.A.
 

firms and their affiliates to
 
be used to th? maximum extent
 
consistent with the national
 
interests?
 

2. 	 FAA Sec. 611(c). If contracts
 
for construction are to be
 
financed, will they be let on N.A.
 
a competitive basis to maximum 
extent practicable?
 

3. 	 FAA Sec. 20(k. If for 
const LuC~thoI o! p)oductive 

enterprin.e, will aggregate N.A.
 
value of ,a:n.isitance to be
 
furnirhed by the U.S. not
 
exceed $100 million?
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C. 	 Other Restrictions
 

1. 	 FAA Sec. 122(b). If
 
development loan, is interest
 
rate at least 2% per annum N.7
 
during grace period and at
 
least 3% per annum thereafter?
 

2. 	 FAA Sec. 301(d). If fund is
 
established solely by U.S.
 

N.J
contributions and administered 

by an international
 
organization, does Comptroller
 
General have audit rights?
 

3. 	 FAA Sec. 620(h). Do
 
arrangements exist to insure
 
that United States foreign aid
 
is not used in a manner which, Ye
 

contrary to the best interests
 
of the United States, promotes
 
or assists the foreign aid
 
projects or activities of the
 
Communist--bloc countries?
 

4. 	 Continuino Resolution Sec. 514 
if participants will be 
trained in the United States 
with funds obligated in FY 
1981, has it been determined Project does not contem

platd training in U.S.
either (a) that such 

participantsi will he selected
 
otherwi!;e than by their home
 
government!, or (b) that at
 
least 20, of the FY 1982
 
fiscal y,.i: !-, fund..;
 
appropri;t'id fo[ p,,rticipant
 
traininc will be for
 
partic ipAnt:- ;5(
-ected 
otherwif:,' h,r-i by their home
 
gov r ner n t . ":
 

5. 	 Will arr, norrin.nts preclude use
 

of f i natic i n:
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'" 

~i 

a. FAA Sec. 104(f). To pay 
~-..~.'for performance of abortions 

as amethod of family planning Yes 
or, to, motivate or 4coerce 

__persons to practice. abortionsy 
pa.........r...............

inwoluntary -st'erilization as a-. 
method of'family..Planning, ortocoerce or provide financial 

A,.. incentive to any person toundergosterilization? 

. 

___ 

compensate onr t 
expropriated nationalized 
property? 

n 

c.FAA See,60.T provide
training or avice or provide

ayfinancial support for' 
police, prisons, or other law 
-enforcement forces, except for 
narcotics programs? 

.Yes 

d. FAA See. 662., For CIA 
activities? 

e. FAA See. 636(). For 
purchase, sale# long-termYe
lease, exchange or guaranty of 
the sale of motor vehicles 
manufactured outside U.S.# 
unless a waiver isobtained, 

A 

f. Continuing Resolution.Sec. 
50.To pay pensions,ye

annuities retirement pay, or 
adjusted service compensation 
for military personnel? 

* 9. Continuing Resolution Sec. 
506. To pay U.N. assessments, 
arrearages or dues, 

Yes 

h. Continuing Resolution Sec. 
507. To carry out provisionsYe
o"?AA section 209(d)
(Transfer of FAA funds to 
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multilateral organizations for 
lending.) 

I. Continuin Resolution Sec. 
509. To finance the export of 

nuclear equipment fuel, or Yes 

technology or to train foreign 
nationals-in nuclear fields? 

J. Continuing Resolution Sec. 
510. Will assistance be 
prov-ided for the purpose of 
aiding the efforts of the Such assistance will not 

government of such country to be provided 

repress the legitimate rights 
of the population of such 
country contrary to the 
Universal Declaration of Human 
Rights? 

k. Continuinq Resolution Sec. 
516. To be used tor publicity Yes 
or propaganda purposes within 
U.S. not authorized by 
Congress? 



2 0F ~Page 

SCEDL O AJOR PRJC EET 

-

, AID/W Grant Authorizati.on 


=7-Grant-Agreelenta -signe 78/82
 

CP's met 
-Annual 
 work plans received from ICAITX
and S1ECA 


ICAITI and SIECA start to recruit and select project
staff 


selection of U.S. consulting firm(s) for rapid impact
audits-and demonstrations, training and data barn. components 


~SECA'starts Initial studies 


Private Sector committees formed at regional and
national level 


Agreements signed between ICAITI and national level
institutions 


Promotion program starts 


Procurement of data base materials and computer 
SIuCA and ICAZTI hold initial regional and national
level seminars 


Training course starts for rapid Impact audits
and demonstrations 

Rapid Impact audit and demonstration program starts 
Bxhibits are prepared 

Initial case studies prepared 
Visits to demonstration sites start 
Major training program for XCAITZ personnel starts 
Regular Industry programs start, (Level 1 and Level 2)Audits and minor and major demonstrations 

Work plans are submitted for 2nd year of program 

Pilot demonstration projects
'y start 

196 

DATE 

7/82, 

10/82
 

10/82
 

11/82
 

11/82
 

12/82
 

12/82
 

1/83
 

1/83 

1/83 

3/83 

4/83 

5/83 

5/83 

6/83 

6/83 

8/83 

8/83 

1/64 

http:Authorizati.on
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Schedule of Major Project Events
 

Page 2
 DATE
 

6/84
2nd Major training program starts with 

participation of ICAITI enginers
 

8/84

First Evaluation 

3rd Major training activity starts
 

(taught by ICAITI engineers primarily for
 
6/85
 

national counterparts) 


8/86
 
Second Evaluation 


7/87
 
PACD 


10/87
 
Final Evaluation 




7_ODZ 19 e,-ws 2uet73re-h-fllw-n,-als' 
for 9 .ttal---- A< 

ENRG BAANE FOR 
 CETA AMRC 
 ND IT INDUSTRIE
 

Tabl shw 
 2 the mao caeoiso2nryue n
 

EeSBaacsfrLtnAe ia#a :report prepared by:i! 

:ableT:il 1 iutrates the :growth of t!heindustrial and transpor-i'
t[!"ation sectors and thi~r s:hare 'of t./otal energy used-in 1970 and 

th.eir percentages for fi~nal demad. "Although thi table: shown 

43 hnadn h erlu sdfroelectrc neraion. ,
I >.~$~ x 2 ~ ~ 2 ~2 

. 2 2 

.due,!! and: showing thatindust.ry uses24.5% of"the region's 

qureet or energy !,by fuel types. Petroleum and itsi! 
prdcsacutdfr4.1of 
all energy: used by Industry.,
Add:!:!!iti1:onally#, industryi uses about 36t ofL all the: electricity
geerte mchofwhc I tll2 generated thermys-using - ,
p e t o. - .22 

.':. 

: ' 

9 

http:thatindust.ry
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TABLE 1
 

FINAL ENERGY CONSUMPTION BY SECTORS
 

1978
1970 

10YTEP 103TEP 
 I 

Industry 1,546 19.8 2,614 24.0
 

Transportation 1,235 15.8 2,166 19.8
 

Residentiail, Comnuer
5,886 53.8
cial and Public 4,865 68.2 


Others (Mostly 172 2.2 263 2.4
 
-Agriculture) 

7,818 100.0 10,929 100.0
TOTAL 


TABLE 2
 

ENERGY SUPPLY BY TYPE USED FOR
 
1978
CENTRAL AMERICA AND PANAMA 

(Thousands of Tons Equivalent Petroleum (TEP)) 

Total t of 

Economy Total 

3,900 35.7
Potroleum and DerLvati%0e* 

5,708 52.2
Fuolwood 


Baga!,c and other Plant Rosiduos 678 6.2 

Eloctrici t.y
 
(Hydro, Geo, and Thermnl) 643 5.9
 

10,929 100.0

TOTAL 


S(Note - Thic tablej underatatos petroloum's ovorill rzole in 
To of

the ruion bI rnuno .lectricity includes 1I05xi lO 


Potroloun for tonordtion.)
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TABLE 3
 

ACCOUNTING FOR PETROLEUM AVAILABILITY IN THE
 
ECONOMIES OF CENTRAL AMERICA AND PANAMA
 

1978
 

(103 TEP)
 

Imported Crude 5,464
 

Imported Products 1,340
 

Guatemalan Production 31
 

TOTAL 6,835
 

Re-exports (mostly Panama) -1,534
 

Adjustments for losses, refinery 
consumption, and inventory changes - 316 

TOTAL AVAILABLE 4,985
 

TABLE 4 

PETROLEUM USE BY SECTORS - 1978
 

103 TEP I 

Utilities 1,085 21.7 

Transport 2,165 43.4 

Industry 1,218 24.5 

Residentlial, Commercial 
and Public 431 8.6 

Other (mostly Agriculturi) 96 1.9 

TOTALS 4,985 100.0% 



TABLE
 

US AOF ENERGDEAIE INUTRA 
;Y FUELTYP
 

TEP~A
A~10 -A 

Crd 

Eletriit 

P.l, 

23 

:27 

4 
~A 8.9i~ 

100 

LGI 

Wood 

B a a s 

Plan 

-~~~61 

a n t 

Charcoa 

e 
.1 

20i 

57 

52 

.7 

20. 

. 

100.0AL~AAA 



QTHRDNOR ASISTANCE
 

The,national activities :in tePoctBkgundby¥,-. large .amounts-of(assistan-ce from ote nfnne
onorsi;(primarily h
iWorld Bank.ands the Interamerican Devlomet Banki which contiei:,
i)to 
 .:
be lent :to Central America :and Panama for major energy~i Infra-
structure: projects ::':
Mst !of ths invstmnt 
ar fr ydo n
igeothermal:electric :projects, electricity: distribution and hydro-
 -
:-carbon exploration. : Some of ithmrecent -additional;petroleum and< 
:"i
elbectrticity transmissilon and no)n-conventional ,energy loans are
:i)::::i<:lited: below., :. ;: ::J
 

:.:pr...
This: list Is !derived from OLAE Re~port on: energy"::,::
o;jects. in: Latin ,America:- Dece. e -..
.. .... an
.. does no
.....c.lude:: 
 ,"
 

PetroleumExploration 


,: ::H:onduras Vlorld Bank $31650j00W :Petroleum planning and 

. 
e.xploratio

-TminIndoefiniter 
SCentral: 
: America 

OLADE ' :$ 20,000' Seminar on Risk coontract 
:Panama 

:-: ngtainfrHdoc:ngar on ortio 
:" ", 

,:Panama World Bank 
~~~Timing 

$8,000,000 
- May 1981 " . _ :' 

" 

. 

':" 

• -nergy Co
z ,...r--ervvati"on
Timing 
 -1981 
through 1983
 

: ..Panama 
 World Bank 
 $35,000,000 
 Electricity Distribution::
 

;,:Central 
 OPE 
Fund $171800e000 
 Grid Interconnection
Aeia 
 World Bank 
 Timing -- Indefinite 
 ". 
 ..
 



4~~j~ 


IA 

A' 
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Country(~~ Source.A~, . Amount '' "Content and Timing 

ELECTRICITY ~~~"'~ 

CostaRicaIDB 38 40400~ 'Distribution and Transmi 'ion 

AmericaA . >1l' Timing -1981 198" 

;33o0001000
Panama: I'DB 0 Rural Distribution'
 
Al"''Timing 
 -1981-1984
 

Costa Rica, IDj, CABZh $86,600',00 'Grid' Interconnction: 
and others Timing - 981-1985. ,,. 

Costa Rica World Dank $56,200,000 Transmission and Rural
 
IA ,'.,.. T~Diistribution
 

NON-CONVENTIONAL. . . .. 

Costa Rica OLADE $ 31.0,000 'Assistance for Small Hydro
~n Timing GnrtoA ... -1981-1984 

,+ , + .+.++ p. ,' i]+@a + 

A <+!- !{ ;+ + 
.$ .National
E1 Salvador DID 1,623,400 EnergyPlanning 

Small Hydro,Study# Ethanol>
 
. . 

++ 
Study, Biogas Study and 

+t, AA+A+f ':+' l ll '' " AA l A ' ', A 
++++++?+-. Wind and Solar Data'Al (

Timing -Indefinite 
I lA 

'prducngVirtually, all lending to the region has been given for 
prduin and distributing energy. With the exception of the ROCAP 
Fulodand Alternative Energy Sources Project (596-0089), whichA


is 'concerned, in'par't, with' improved efficiency In the use of wood 
by households and small rural industri'essno attention has been 
given by the donor comunity to saving energy until very recently.
 

The UNDP, through its office for Technical Cooperation
(TCD), held two meetings to review proposals for continuation of 
its "Energy Program 'for the Central American Isthmus' (PSICA, 'In 
~January 1982 in Guatemala' City and in April 1962 In Tegucigal.pa. 
The PRICA program which has been working' with each of the countries 
in the region, providing technical assistance and long-term advisors 
to natioaal teams# has produced historical and current energy.
balances and p'relimiinary energy plans 'formost of the' countries. 
If the program obtains the fund ing sought#' it will proceed 'with 'the 
elaboration of national enorgy plans, training,' institutional 
organization '&nd' financial' analysis of the energy sector "Ineach..
 
country, The program 'also anticipates conducting further studies
 

http:Tegucigal.pa
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of renewable resources 
 refining capacity, electrical intercon
I.n0ctions between count nies#and rational uee of energy. in
nthe


v14.the region. To data the only sat'udy completed of direct significance
'to industrial energy oonservationis an Analysis of Energ Con
servation for Nicaraguan Industry. Published-ifrch#1982F
 
(cement, sugar, textiles and vegetable oils) and makes initial
 

erecommendations
onconservation options .
 

O
The AS is about to inaugurate its IdsrAhAn pen -d a1--neqy-7uze first regional energy--,n- or--iarga L1ra l~program with approximately $366,000 from the OAS budget funds and

$550,000 from the Government of France. This programs which will
concentrate its attention on Panama, Costa 'Rica and Nicaragua# indesigned to help the governments identify and prepare specificprojects which encourage the development of new and renewable 
energy resources for application in critical areas. After review-
Ing energy supply and demand statistical the program will Identify
geographic areas or economic sectors where the energy situation
requires concerted attention and then formulate activities andinvestment strategies to address the problems. Although the program
as designed by the OAS does not make references to energy conservation# It seems likely, for example, that certain Industries Incritical situations will need not only help with alternate energy
sources but also in reducing their energy use per unit of product
output.
 

OLADE has a continuing program of assistance to the
region for geothermal and biogas development. In addition, MADE 
gives periodic training courses and seminars on energy relatedmatters, although no special attention to eefici

been given to date. nrye ec a
.t 


The Mexican and Venesuelan Oil Facilities, as a result
of the Acuerdo do San Jose of August 1980, will provide credits
up to '30% of each'countries' oil bill. These credits for 5 years
at 4 annual Interest can be converted to 20 year loans at 2 ifthey are used to finance economic and social development, parti
cularly In the energy sector. 
so However, because the countries areshort of capital to finance anything, the only conversion to
a long-term energy loan In the 'region to date is for a fuel
alcohol project In 0l Salvador for $15 million.
 

Other bilateral donors (Canada, France# West Germany's
*and others) and certain private voluntary organizations are giving
 

limited financing for some energy related activities 
in the
region.
 

......
.
 .... 
 V V 
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In,ithe lasti? few!: months seea te onraebcm
 

)~b wifO inithe industrial secitor.
;iconcerned th energyOse TheWor:
 

:ionam:i; er atonal epertyt a layningnd tu'dis on the nrational
thefismaoefrn etr.Te rld
 
Ran cloanl toorPanaad petrlemasstnincluditesarsal
 

Thisrwjeth enrgsei industrial 

forh 


paountmCthatioalbeinrgtanninand cuieon terainal_
stl 

vosemfenerby or doCnots intheZfutr.Fortxamdpde# tdo 

4 -4 

"iovprojtecpontalaorsusng2.ncivtiiresiniEneryhyrainanfi gothernmaiaelectrita
 
engubsitue for petlumno infothe insralusetor.thA smilar
 

::::;:ingteelIn conclusion# there areatnon"Jpr defforts inhentey ,::
 
descrbedZn conpclusin therarep no thejo
effotsinaeerg
 

consevtokrseiial.ninutileeg fiiny
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IIi AJ1 .ATIVBUDGET,
7$I AID-FUNDS,

BY14OWENT YEA AND INPUT(U.S. Dollars) 

TOTAL~ YR. 1 MR.2 YR6.3 YR.4 YR.5S 

ICAITI 
*PM 327 :24.4 82.1 108.6 .70.1. l8Salary 5$24 33,300 123691 179 761 127,218 78 994

Travel 4 Per Diem 3UUsW 1I75 T~55058007U

Hat.,BEquip. 4Others 73750 6500 35500O 267000. 396 000 32500O

Other Costs 357 "
 

TOTAL ICAITI 1,581,414 66.550 241,341 S34.511 S79,018 15994 

PM 15 11 2 2 Nw a
Travel Per diem $ VpM4 10 11W -wow 

Wk. Equip. 4other 49.000 .49 000 5300 S60MS.600 

TOTAL US ONWLT. 20500I susminuaTPi3umugusuurumuuupu...... + in.+",,++ 0in'+'+ +in. 

PM 342 35.4 64.1 110.6 70.2 41.87$1TAL IND mY $ 1,7669974 230,910 262,941 556,111 579,016 159,994 

2. TIRA I N I N G 

ICAITI
 

552M *.6 16.2 126 12 -
Salaries 550217 16t2 12 

.

3 126
Other Costs (Travel 2.0 .0 

md Per D_____ 21_00____an 700_j0700 o 

M0AL ICAITI 76,217 ma~e 25,365 U~26j26so.23,926 


H N- I HI IIHI.H I.H..IIII H H + +.. US WSULTNTS 
+ 

Ij + ++ : + + : ; ' : FM+ " : 20 12 : += 
" Mee. " i -+ : moo+< mo+ + 5 : Salaries........ 96,000 00S 

I 

6,0 one won
 
Other Costs: 

1 

I I 1 I + : " + " . + ++:j 
 I " ' + . + '+ . + +Y+ (+ 

:i. +:++:+++ • : : . . II: II: o IILI: '1 I i I + m 
+Travel 4 Per Diem .33,000 17,000 i moo II II 16,000momo: • + ' +: + 


Translation 4others 10.000 6.00 *om 4.000 on *so.
 
ther Costs 43O - Z3Cuae M Wemu now
 

ITAL US WULTAN1M 20,0 119,000 *so see00wa 

.1.2. 12. . .20 -6 12 
~TOTAL ?flAIRINO 279,217 119000 23g926 109,365 26,926 Se 
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Pbli 1 2100 
Data~ 25,ch4S000 


70TAL ICAITI 


BrochK design 4 dist. 32,000

DE(Salary, Travel
 

jY. and Per Dim.) 29,600
BMW~j deslm6.0 

70TAL CAOW TANS 167n75*W 

PM 409.6 

TOTAL FP IOII 1,014,186 

2
Salaie'st 3,9 

i 4rvl4m59.200 
Co~ter&pi 4Seach.16500 

Tram. Pr ibrar 6,00 

Other Cots Z7A 

IOTAL MCAT * 11,4949A! 

71.5 
9S84 

16,495 

22,500 

S00 

5,000 

if ft'm 

6,000 

5,9203 000 

71.5 
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10$W 


19.200 
2050 


11.11813708
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16,43S 
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16,435
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10,000. 1,000 

'22012 

8,000 8,000 
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8,0010 
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S-000. 
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5,920
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00
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o
 

19,467

156*92 


116.6 

261,239 


DATA BASB
 

11,718 


0 

,S0 
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~For 

I7<. C{A I T 

COMPARATIVE INJCOME STATEMENTS (AUDITED) 

the Years Ending December 31, 1975 Through 1978 

(US $000) 
. -n 

Fiscal Years Ended12/31/75 12/31/76 12/31(7 

p~kgo I 

12MM/7 

4 

... .. . . ...4LINCOMiE 

~;Government Contributions 208 

, +4 

366 
-

385 392 
.4 

TIOTAL INCOMEl 'o'8 -116) 876 .... 

Cont rntrjcts Pro 
jet an Progra ms 

OnAtivonsn i 

Other L1443 1333 

51 

__.___,_______=__=__ 

868 

25 
100 7I54 

7o 

2 

NET INCOLE (LOSS)L" 
CostPro 

jicsan~gam 
f Conracts. 

~ I3 163,3 +681AI Wn2 

OtherL :+ ]" 

+ , +l++"+,TOTAL-+'',++ 

+':7A 

Own Ativiies3 
---: ... . '"+' " r": :' 

EXPENSES'm 1-,A7 :: >++. 

:" 

1 

5163 
: . .. 

. .. 1.031 

7 
i i+:+ 

1. 2 
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ICAITI'** 

OCOMPARATIVE INCOM STATEMrENTS 

Q theYears Ening Docember 31, 1979 Through 1981 
______ _ove_ 

(Us$000) 

Fiscal Year 19nded
 

12/ 31Z791/V 1 Sl 23/I' 

*INCOMEB
 

Government Contributions 403 250 204
 

Contracts, Projects and Programs 553 1 629 2 693
 

Donations and Subsidies 23 5
 

Other 1984264
 
TOTAL INCOME 08 2068 6
 

EXPENSES
 

Cost of Contracts# Projects and 
Programs 666 1 277 2 845 

346* 678+* 283Own Activities 
75 6 43Other 

TOTAL EXPINSES 1 087 ,. 961 3 171 

N4ET INCOMB (LOSS) 1 107 (10) 

$290 correspond to own activities and $56 correspond to Contracts & 
Prpjects. 

** $282 correspond to own activities and $396 correspond to Contracts 
Projects. 

S_ Audited Financial Statements
Sourest 


Sourcet Unauditod financial Statements
 



ANNEX At.10
Page 07-8 

ICAITI 

(US $000) 

RvnOS Expenditures (Loss) 

Projects and Laboratory
Services20 

Government Contributions 

Norms and Standards Division 

Servicas Not Chargeable to 
ProJects-

Other Income or Expenditures 

2 694 

204 

246 

2 $46 

-

40 

2222
242 

26 

' 

152) 

24204 

(40) 

( 242) 

220 () 

Total 3 144 3 154 ( 10) 

(*) Current and Previous Years Adjustmentsi 

Patents amortization, 
Pension Plan regularsation, 
Interest and sale of publications, 
Cost Variances, 
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ICAITI
 

CONDENSED COMPARTIVE BALANCE SIIIET 

As of December 31, 1979 through 

1981
 

(In $ 000) 
AS OF
 

ASSETS 12/31/79!'/ 12/31/P0! 12/31/81 2/
 

Current Assets
 

Cash in Bank 16 217 76
 
Account Receivable C.A.
 
Governments, Ordinary 394 544 739
 
Account Receivable C.A.
 
Governments, Extraordinary 300 600 900
 
Accounts Receivable, Other 325 270 566
 

Projects in Prcesd 888 961 
Tnventory 83 87 79 
Other 76 2 082 81 2 760 36 2 396 

Employee Benefit Fund 684 777 739 
Fixed Assets (Net) 566 608 702 

Total Assets 3 332 4 145 3 971
 

LIABILITIES AND EQUITY
 

Current Liabilities 

Accounts Payable 210 215 250
 
Accumulated Leave 60 270 68 283 80 330 

TLo ngXTPri Loans Payable 277 277 277 
Enployee Benefit Fund 812 927 980 

Deferred Credits 

Loans Payable 12 51 35 
Project ,; Advances 750 762 839 890 .. 95 1 30 

EQU I TY 

Paid in C( ,ita11 517 624 615 
C.A. 
C.A. 

(oVe-rinmet. 
Goverimi,, ,t. 

Ord. Quoins 
E ,xt..'uott; 

394 
300 1 211 

544 
600 1 760 

7,19 
900 2 254 

Total Jiabil tio:; .nd Equity 3 332 4 145 3 971 

I / './ At uIlIi .dlAuffl f (-( I l'I iarw'Il.'i nanci¢ l l :;,;a ,,., I . m 
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ICAITI 

ANALYSIS OF PAID-IN CAPITAL ACCOUNT AS 

OF 12/31/81 

(US $000) 

Balance 1 9 8.1 Balance 
12/31/80 Increases Decreases 12/31/81 

Previous Balance 624 624 

Vaa t i ()n ,mdJ i Fr i ngje Bene f i ts 7 7 

App I i %tt, i ()n Co!;L/R.v,)ue f 
frr t0il .IorIt ion 3 023 3 151 ( 128) 

P., n: i~ P dl), 135 108 27 

P.tt,,t 4 ( 4) 

Ili-oViour; Yo,i r'; Adjustment 2 1 1 

Co!;t C1:h,,1je 87 87 

TOTAT, 624 3 254 3 264 614 
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ICAITI 

GOVERNMENTS CONTRIBUTIONSCENTRAL AMERICAN 

AMOUNTS ASSIGNED BY COUNTRY FOR YEARS 79/81 

(US $ 000) 

1979 1980 1981 1982

ORDINARY QUOTAS 


75 75 75 75
Costa Rica 


75 75 75 75

El Salvador 


100
100 100 100
Guatemald 


75 75 75 75

Honduras 


75 75 75 75
Nicaragua 


400
400 400 400 


EXTRAORDINARY QUOTAS
 

75 75 75 75
Costa Rica 


75 75 75 75
El Salvador 


75* 75* 75* 75*
Guatemala 


75 75 75 75
Honduras 


75 75 75 75
Nicaragua 


375 375 375 375
 

s r v f c os 

Paid only by GLuatemitla, and euvered ,'ithe i givon by tho Norms 

and Standards Divinion to Coquanor. 
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1:CA r':'i 

STi'ATUrS OF CIENTRAL AMI:1J('AN COVERNMENT 

CONTRIBUTIONS AS OF 12/31/81
 

(US $ 000) 

Outstanding 1981 Payments Outstanding Last
Balance Ordinary Revd. Ba l 'ace Payment
12/31/80 Quotas 1981
'Total Amount Period Made 

Costa Rica 
 18 75 93 64
29 1981 1981
 

El Salvador 75 75 150 
 150 1980/81 1979
 

(ua t emuI a 100 100 100 -

Honduras 23 75 98 75 23 1976" 1981 

Nic l-,aua 427 75 502 -. .502 1975/81**1978*** 

t'AIS 543 400 943 204 739
 

* Increased quota for 1976 over 1975 

OTOe (iuot , of $52, it -. of $75 

AA* Palyint of $52 for 1974 quot:a 
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ICAITI 

!LBLWT ixc'IYIcION 

(US $ 000) 

ITE4 1979 1980 1981
 

Personnel Sei-Lvoes 1 198 1 299 1 533
 

II Training (training Scholarships) -


III Rlilmt, Mtedrils and
 
Supp Ies 188 231 199
 

IV Other ,r, ivo I' ,,s 233 311 346
 

'1trAT, 1 619 1 841 2 078
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UNITED STAItC ItIFNATIONAL I)EVELOPMENT COOPERArION AC. VNCY ae of 7 

AGE CI FOR IN rr:HNATIONAL DEVELOPMENT 
WAHINGr0N DC "o*,2J 

LA/DR-I:'E-82-6
 

ENVIRO4MENTAL ThRESHOLD DECISION 

Project Location 
 : Central America and Panama (ROCAP)
 
Project Title and Ntunber 
 : Regional Industrial Energy Efficiency 

No. 596-0095 

Funding $6,000,000
 

Life of Project 
 FY 82 - 86
 

IEE Preparedby 
 : Peter P!. Lapera 

Asst. Project Development Officer 

Recommended Thre-iold Decision : Negative Determination 

Bureau TIhreshold Decision : 
Concurrence with Recommendation
 

Action 
 : Copy t.) Paul A. Montavon 

Director, ROCAP 

Copy to Peter B. Lapera 

Copy to Peter Orr 

Copy to Carl Dutiberg 

: Copy to TEE file 

J"1 _ F-nte_ 

Robert 0. Otto
 
Chief rnvironmenttl Officer
 
Bureau for Lntin Amuri,:n
 

and the Cnribbean
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INITIAL ENVIRONMENTAL EXAMINATION
 

Project Location: Central America and Panama
 

Funding: FY 82-86 $6,000,000
 

IEE Prepared by: Peter B. Lapera Date: 12/18/81
 
Asst. Project
 
Development Officer
 

Environmental Action Recommended: Ncgative Determination
 

Concurrence: (3 . & i Date: 12/18/81 
Paul A. Montavon 
Director, ROCAP 

Assistant Administrator's Decision:
 

Approval Date;
 

Disapproval
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services and exchange Activity, newsletters, bulletins, and
case 
studies will include discussions of the impAzt of
energy uses and technologies in the environment,
 

Questions of environmental impact will be dealt with
most directly in the technical assistance provided to industries. 
 Energy audits will examine tie environmental impact
of the existing energy uses. 
 Recommendations wil" be made
on such items as boiler tune-ups, pipe cleaning, and 
recovering flue heat or exhaust gases, which are expected to
have positive effects on 
the envircnment by diminishing
thermal pollution. When recommendations for new or innovative technologies are made, special emphasis will be placed
on 
positive environmental impacts. 
Such recommendations
might include the fluidized combustion or gasific'tion of
industrial and urban refuse, the utilization of cuffee pulp
for drying coffee beans and methane generation fr(n animal
 
wastes.
 

All research conducted under t-he project will consider
the effects of the transfer, adoption, and demonstration of
new technologies on the environment. 
The research will
Identify and recommend against any :egative impacts of a
given new technology. 
Policy studios undertaken by SIECA/
COMENER will also include the environmental impacts of
given courses of action as 
a topic for analysis.
studies For example,
on alternative fuels or potential substitutes for oil,
such as 
sugar based alcohol or coal, will consider possible
impacts on 
the environment.
 

III. 
 Conclusion and Recommondatlon
 

Based on the above considerations, ROCAP believes that
the project will have beneficial impacts on
environment. the regional
Therefore, ROCAP zecommends a negative deter
mination.
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ZNXTZAL ENVIRONMENTAL EXAMINATIO. 

1. Pro act Description
 
The purpose of the project is to Improve energy efficiency In industry and to reduce industrialonsutonof 

# ported petroleum by Introddoing (1) energy auditi(2)__conservat IonmeaursI_(3)enrgy- iffent--mchjflg, -and (4) small and medium scale alternative energy tech
* . . nologies. The project will accomplish this purpos* through
the cooperative efforts of ICAITI, SZECA/COMENER, FECAICA and
the Central American national chambers of Industry,
 

Specifically the activities to be carried out by these

Institutions ares
 

1, Energy and technical information data bade genera
tion and maintenance;
 

2. Stimulation and promotion of energy concJrn among

Industriesl
 

3. Information dissemination to be used as a basis
Ror discussion and action In Industries# Including the
promotion of a "spread effect" amongi industries, through
employees and public media;
 

S4. 
 Technical assistance to industries as they become
able and willing to apply It;
 
5. Demonstration of existing or adopted tecanologies
for energy saving or substitution;
 

6, Analysis of energy policy measures that would
encourage or alleviate hindrances to fuel efficient Innova
tions.
 

I?. Identification and Evaluation of Environmental Impacts
 

The impact of existing and prospective energy teohnologies on the environment will be a 
major consideration in
all six activities described above. 
 n :the development ofthe energy and technical information data base, information
 on the environmental impact of energy use by different
categories of Industry will be gathered,. Promotional actir-.
Ities 4ith industries carried out by FICAICA and the national
chambers of Industry will stress awarenes of the beneficial
aspects of energy efficiency. 
Zn the technical Information
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IV. IMPACT I IPN'rTI']'A'ITFlNi AND) FIVATIIA'PTnm vnplUrl 

I:7tifi£ca'..!cn 
and 
Evaluationl/ 

Impact Areas and Sub-areas 

A. LAND USE 

1. Changing the ch:%racter of rhu land through: 

a. Incroazing tho population ................ N
 

b). Extracting natural resources ........... * N
 

C. Land clearing ................ .......... 	 N
 

d. Changing voil character ................. N
 

2. Altering natural defenses ............... . .... _ _
 

3. Foreclosing important uev ...... ......... 	 N
 

4. Jeopardi.zing man or his works ......... ,...
 

5. Other factors
 

1. WATCR QUALITY 

1. Phynical utato of water ................ .*..* N
 

2. Chemical ad biol jical ntates...... .... .... 1 h 

3. Ecolox icalk balainca ............. 	 .. N..... 


4. Othe" I".ic' . 

2/ Una the followin!_ nyrlolpt 	 I - ":o onviron'-inta] impact 
L - LIttlo anviroranental impact
M - Mder.t, rtvirotunental impact 
It - liqh Lnvironm.ntal Impact 
U- UriknoT-. "nvirownental InpAct 
I - l)rD vct. ,tf,,ct 
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XMPACT IDENTIFICATION AND EVALUATION FORM 

C. ATMOSr.aEIC 

1. Air additivies .... ...*.....*0*0............ 

2. Air pollution ....... o......... .... .......... 

3. Noise pollution 

4. Other factors 

" 

N 

L 

N 

D. NATURAL RESOURCES 

1. D7version, altered use of water............... 

2. . Irreversible, inefficient commitments......... 

3. Other factors 

N 

N 

E. CULTURAL 

1. Altering physical symbols .................. 

2. Change of cultural traditions ................ 

3. Other factors 

... 

. N 

r. SOCIO ECONOMIC 

1. Changes in oconomic/employment patterns....... 

2. Changes in population ....... . ............ 

3. Changes in cultural pattern.................. 

4. Other factors 

N 

N 

N 
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G. HEALTH 

1. Changing a natural environment .......... ,...... N
 

2. Eliminating an accosystem element...........00 N
 

3. Other factors 

B. GENERAL
 

1. International impacts ...... ..... ,...,,.*..,. N 

2. Controversial impacts ........ .... *.......... ... N
 

3. Larger program impacts .... .N..,. .... ..... ..... N 

4. Other factors
 

1. OTDEM POSSIBLE IMPACTS (not listed above) 

m,,,a 



IRI 

i4. 

LEFT LANP
 



ANNEX A-12 

ENERGY STUDIES AND DOCUMENTS PRODUCED BY SIECA
 

1. 	 Electric networks Interconnection of the five Centra) American countries
 
Projection for year 1980. Document No. SIECA/INFR/121, April 26, 1966.
 

2. 	 Preliminary plans for the Central American Agreementon+the-Electrical..
 

Systems Interconnection.
 
3. 	 Some considerations on the price Increase of Petroleum and Its derivatives
 

inCentral America. Document No. SIECA/RMECA-IV/D.T. November 4, 1971. 
4. 	 Some considerations on the future consumption of Petroleum In C.A.
 

and possibilities to Install unreconstitutent oil refineries.
 
5. 	 Miscellaneous documents for presentation at the technical meeting on
 

Energy and Petroleum, hold In Guatemala on Februar,. 1975.
 
6. 	 Price growth of crude oil and its derivates InCentral America.
 

Document No. SIECA/75/Inf/ June 23, 1975.
 
7. 	 Considerations on an Action Plan In the Central American 
Energy
 

Sector with special emphasis In the possibilities offered by the short
term electric development. Document No. SIECA/RMECA-XV/D.T. September 3,
 
1975.
 

6. 	 Considerations on the Central American Imports of Petroleum and 
Fuels derivates from Petroleum. Document No. SIECA/RMECA-XVII/D.T.
 

December 6, 1976.
 
9. 	 Observations on the behaviour of the C.A. fuel 
Imports during the
 

1967-1976 decade and Its effect on the economies. Document from
 
SIECA-SID Project, February 1977.
 

10. 	 Status of the Energy 
 InC.A. and cooperation possibilities with 
Venezuela - Joint Report between SIECA and the Secretariat of the
 
Central American Monetary Council, April 1977.
 

11. Information on Energy and Petroleum In Central America. 
Document No.
 

SIECA/77/INF/ April 7,1977.
 
12. 	 An Energy Demand Model for Central America. Document No. MECA/ECID/SIECA,
 

May, 1977. 
1). Activities developed In Central American Energetic Planning. Document
 

Mo. SIECA/78/INF March 7, 1978.
 
14. 	 Characteristics of the main electrical 
tariffs In Central America.
 

Document No. SIECA/78/lNF/12t April, 1978.
 



2<~~g5, 

16, 


.... 


17. 


18. 


19. 


20. 


! 


21. 


22
 .
 

: : 


23. 


24. 


25. 


26. 


A 


27. 


28. 


15,Th -E r Stts 

Te EEU-'Satus InC.A. and Perspectives for the Future.
 
Document SIECA/78/iNF/ August 14, 1978.
 
Evaluati~dn of 
 the Status of Central American Renewable Energy
 
Resources and Possible Technologies for its Document No.
Use. 


'STEA?7i~i~jovmber19,1978.
 
Some effects for Centra] America from the Increases agreed upon by
 
OPEC for. Petroleum, which will be effective In1979. 
 Document No.
 
SIECA/79/INF/lI.
 

Global test of the Energy o
Status and Its Effects Inthe member
 
countries of the CACM. Suggestions on possible ways to deal with
 
such situation, Document No. SIECA/REMECA/V-111/D.T. April 2, 1979.
 
Considerations on the price System applicable to Petroleum and Its
 
main derivates. Document No. SIECA/79/GNA24, May, 1979.
 
Commercialization of the Fuels derivatives from Petroleum In C.A.
 
Document No. SIECA"79/COMENER-IIlOT. November 3, 1979.
 
Situation of the Energy Sector Inthe Member Countries of the CACH.
 
Document No. SIECA/INFRAI79 November 14e, 1979.
 

rec en
Mesue recomeded for study to the Goverment of Reconstruction In
 
Nicaragua to diminish the Energy 
 Crisis Effects. Document No.
 
SIECA/INFRA/79 October 12, 
1579.
 

Alternate Sources of Energy In Central America. 
Document No. SIECA/60/INF
 
September 22, 1980.
 
Technology for the utilization of Alternate Energy -Sources. 
Document No. SIECA/80/INF September 21, 1980.
 
Development of Smell Hydraulic Central Stations InCentral America and
 
the Small Industry. Document No. SIECA/INF October 25, 1960
 
Nairobi Conference Recommendations for development of Utilization of
 
NNew and Renewable Energy Sources. 
 Document No. SIECA/INF-81 October 13,
 

1981.
 
Considerations on Technology to Use Renewable Energetic Resources In
 
Central America. Document No. SIECA/8i/INF November 17, 1961.
 
hhaviour of the Energy 
 Sector In 198 1 In the Central American
 

Cm-on Market Countries. Document SIECAIINFRA/82 April 2, 1962.
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1. Targeting-Process
 

This analysis of industrial questionnaires and~related
 
available data was prepared to identify
 

0 Major energy users by category 
. Industrial energy use by form or type 
- Major energy consuming processes and operations 
v Existing efforts and constraints in toe of.

technical factors# management# and informations
 
and
 

a Potential targets of the program.
 

National data were reviewed to establish the major energyusers and their types of energy. The Clasificacidn InternacionalIndustrial Uniform (CII) was used to establish the categories. 

A set of industrial profiles was prepared for five of the
countries and these were examined to prepare a list of major
 
energy users as* shown In the following Table No. * In addition, a value added table was prepared to show reij"Tive importance In the economy and thus add another factor to the selec
tion of targets process. 

These tables plus other available data were used to select
the five major energy using Industries in each country. Indi
vidual country reports were used to establish priorities forNicaragua and combustible estimates for Guatemala and Panama.These five major Industries for each country were selectedfrom a weighted overage of combustible and electrical energyuse considering that the combustibles or petroleum derivativesmake up approximately 85-90% of the Industrial commrcial energy. These five were then checked against the value addedtable to show their relative economic position In each country.In all six countries CIZ 311# Food# was first and CIV 313pBeverages, was second. The following three places Includedtextiles, wood products, chemicals, petroleum refineries, and
non-mtallic products s shown In the following table, "Project
Candidades Showing Number of Plants'. 

.t'4'4'4'4'4'4'4'4h4''t4 :4'-''4' '4'- '4, '4,- -4 , -'4.... . - ' 
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CIIU 369# Non-M~etallic Products warn dropped from the target-

Ing process as it is only the small number of plants producing

cement in this category which are a large energy user. It was 
not believed that th'eCentral Amre3ican cement plants# which gen
erallyneed a major process change from wet to dry wore6 good

---- canddatefrom--CAITl sperspctiv7ve'. 

Using the numbers of plants as a guide to replicability of 
results, CIoUs 311, 313, 321 and 351 with 352 as combined in 
the value added table, were selected am the principal targets.

These four Industries of food, beverages, textiles, and chemicals for the six countries total 3263 plants as shown below.
 

Food 


Beverages 

Textiles 


Chemicals 


4 . Total: 3263 


Guate. l Salv. C.Rica Hond. Nicg Pan. 

515 213 692 182 542 186 
26 25 31 18 8 19 

113 73 . 84 20 104 7 
106 58 76 27 25 34 

760 369 883 326 679 246 

Based upon this evaluation using major energy users, known 
energy consuming processes and operations with established and
available techniques# value added rankings, numbers of plantsin categories, and ICAITI's traditional clients Inproviding

services; these four industries producing over 57% of the 
value added In the region were selected as the project targets. 

2. Questionnaire h noview 

Industrial questionnaires* were developed and distrib
uted an described In the D.C. Hill Report** to 1601 Industriesand 839 coemercial establishment*. As of March, 1982, 257 had
been received and were tabulated* An additional number (approx
imately 25) have since been received and others are being re
ceived and are being tabulated.
 

In order to answer certain specific questionst two selec
ted sets of questionnaires, one Including only Guatemalan
 
responses to be used In preparation for field visits, and the

other containing a selection from Honduras# Costa Rica# 31 Salvador and Guatemala were further examined. It should be noted
that government policy prevented Nicaraguan responses and thelack of a Panama ICAITI representative limited the completeness
of Panamanian returns, 

* ample 'questionnaire appears at the end of this Annex.**aegional Industrial Energy Efficiency Project Baseline Data
Survey Study, ROCAP, March$ 1962. 
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Since certain aspects of the industrial program will focus
 
n
ergy efficiency technologies by type of industry a brief
=reviewiof 
1-digit CIIU Code, which was included on the computer
 

CIUSetrGuatemalan Sample RegioalSamle.
 

1 Food 14 19 34 222 Textiles 15 23
20 i15

3 Lumber 1 1 
 9 6
 

4 Pulp & Paper 5 7
7 4

Chemicals 19 25 
 37 23
6 N~on-Metallic 4 9.5 67 Metallic *2 3 1 1


8 Machinery 11
8 25 16

9 Other 7 
 9 128
 

terest in an energy program. It does show, however, that an

evaluation of this type would be useful in action priorities.
It would be extremely useful for example In selecting the first
 
set of.high Impact demonstrations.
 

The two se 
of surveys were then evaluated to determine 
the need for an industrial program of this nature.* QuestionNo.8 (see sample questionnaire at back of Annex) asks If anenergy program has been established at the company site. The 
Guatemalan sample showed a 
"yes" answer of 18 or 241 and the
regional sample showed 46 or 29%. These low percents indicate
 a potential for services In developing a conservation program.
IZn addition, the Guatemalan sample was checked to establish
the relation between those companieo which answered "mucha"
toquestion 17 on level of Importance of energy costs and
ther need for an energy program. Only 33% of those who indi
cated Omucha" had developed a company energy program, thus 
further showing the need for a program. 

Next the electrical energy questions were reviewed todetermine nature of the answers. There appasared to be con
fusion over questions 13 and 14 which asked about voltage#
power factor, and maximum demand. A subjective review was 
made to determine if the answers appeared reasonable. Ifthey did not a logical In terms of the overall question
naire, it was believed that they could use assistance In
electrical energy efficiency activities. In the Guatemalansape#7% not understand thn isaleonian theregoa82 spl not uidota ndeI ndandn the regIona saple
ICAZTX services In developing electricity conservation activities through Improving power factor and load management..
Similarly, a tabulation ofcross those who cheocked mechanical energy as their largest energy use In the Guatemalan sample 
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with those who did not understand showed that 42% -did not under
stand., Additional analyses are needed on this aspect of energy 
use to, determine who precisel eisassac ihllcrb 
management.e ee 

re...n....p.am......2.%....ho.wed.chan.cae-yas
thoir largest use with heat show' a largest use n32. 
the second largest usep heat was shown in 21%# lighting in 20%,i!!~i!iown;! a-' 1 ini 32%' A
and drying in 13% of the cases. No cross tabulations were done,
 
but the leading energy uses were identified.
 

Next a check of waste materials was done in the regional
 
sample. Sixty two percent indicated that they had wastes with
 
15% showing organic residues and 14% showing contaminated water.
 
Further'analysis is necessary to determine opportunities for
 
either reuse of heat content or material content. Of the 158 
companies in the regional sample# 27% had surplus hot air, 
20% had surplus hot water and 17% steam. Those with no waste
 
heat numbered 57 or 36%. Again, additional analysis on these
 
opportunities will be an early priority of the energy program. 

This brief review of the questionnaires performed by 
ICAITI staff engineers and Development Sciences indicates the 
types of analyses which should be continued and expanded in 
the future and also establishes some energy saving technology
priorities for the program.
 

The Hill report reviewed the principal barriers to indus
trial improvement of energy use. The results to question num
ber 10 showed that financing was sited as the major barrier in
 
40% of the responses. The need for information was second
 
with 21% followed by the need for technical assistance in 12%
 
of the responses. A lack of financial incentives was listed
 

*by 8%, a lack of trained personnel by 7% and 12 listed other. 

The DOl/ICAITI plant visits (See Annex B-2) were not very
 
extensive, but Ineach case, financing was stressed as the
 
limiting factor to the adoption of new techniques. It appeared, 
however, that in the plants under non-American ownership, with
out ready access to American methods of developing energy con
servation programs, that there was a lack of knowledge and 
specific personnel trained in energy related matters. To pro
vide assistance in solving that problem, it has been recomend
ed that ICAITI plan to modify and offer the training program 
as developed under the project to relevant industrial plant
engineers. 

It should be noted that Interest Inthe subject of Indus
trial energy audits in the region is rowing. electrical 
authority in Panama# IS, is presently providing an audit 
program to Industr under ZORD financing and French training,
Inaddition there isa private American consulting group provid

- -Ing limited audits InCosta Rica. Thy appear to specialize 
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in measurinq electrical 
and steam uses, but additional informa
tion was unavailable. Exxon is presently offerinq boiler evaluations to cust(.)nirs in Panama and Nicaragua, but these also 
are limited ;e rvices. There is certain]y a need and desire
for additionial s;ervices which ITCAITI could provide across Cen
tral America.
 

A review of the quest ionna ires , as al ready described,
-tplus the plan vi,:its, additional cnversations and corporate

exuerience have produced ,alist of easily adapted measures
which are of hiqh Interest. These art-e shown on the following
table by order of priority. 



"~'<~ INDUSTRIAL ENERGY EFFICIENCY BY PRIORITY~ BASED !UPON NEED 

AND COST 

7'2V STEP 

1. 	 MAINTENANCE OR HOUSEKEEPING PROCEDURES FOR ALL ENERGY 

a. 	 combustion Efficiency, on Burners 
b. 	 Cleaning of Boilers- and Heat .Exchanges 
4. 	optimization of Electrical Units
 
e.Review of Buildings for Lighting# Heating, Cooling

Changes 

2. DATA COLLECTION, TABULATION$ AND ANALYSIS OF ELECTRICAL 
AND THERMAL ENERGOY USEi 

a. 	Organization of Records to Encourage Standards of 
Energy Use by, Process or Department

b. 	Review of 'all Metering Equipment of Energy Uses 
c. 	 Development of Energy Plan Including Personnel 

Program and Selection of Energy Coordinator 

3. 	 TRACING OF THERMAL ENERGY 

*a. Review Possible Changes for Boilers and/or Furnaces: 
*~ Replacement or Modification# Preheat Air# Recover 

b.Waste Heat# Add Insulationo Reuse Condensate 
b.Evaluate ruel Subtitution: Use of Waste Materials 

or Renewable Altematives 

4. 	TRACING OF ELECTICL ENEM~Y
 

a. 	Review Billing Proceduress Minimize Peak Demands
 
b. 	 Evaluate Sise and Timing of Units 
c. 	Evaluate Co-Generation 

5. 	 OPTXMIZ ENERGY U82 AB APPROPRIATE 

a. 	 Develop Energy Balances to Determine Energy
Alternatives 

b. 	Valuate Plant Processes and Operations to 
14ntify Potential Changes 

a. 	 EValuate Xrestnts in Energy and Process Changes 
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oCDRACIODE:OCAMARASY ASOCIACIGNES INDUSTflIALE8 CENTAOAMERICANAS 

d4o onoro do 1902 

Batimado gmpeosarios 

14s as grat* Lnfolwarlo quo flChAA, an estreoha oolaboraotdn con 
borandoocon *, f crta, doCM RyIOCPooL IZCAP s n 

* laot~fn do tan Lopotrtants. programs ointaft'rnawa el us.,aseiado.......000X a e. sector SjhdusrL4l co *I bec do reu~ cofca. 
 .-Adasj aytadari. a msjorar I&-,:poducttvidad ya rsduoi: lie' tmportaoW9
nos do perlo disnued 'at al difioitdo IaAUbaax d-aaan Centro Amdhtoa y Panoa. 

21 programa trsbalaxt,diceotamen to con 01 .Sector Privado "de.cadsa 
gfs arm majraralrnd~nto~ner~tlo onla industdia# roduclos*Icsaa nrl por uidad prodada a trvs do I&resaliactsdo diverwa aottividadeo tales conot audLtorfam snorqdeIoasg rndidusdo oonsorvacidn, Lntroducci~n deo aquinaria con mayor oficacia on el uso do onergla, mpiantactda do toonologtas do osrgta altornal *tco 

Plogramas similar.. so han loevado a cabo on ataos patens Coll~,.exclenesrosultafts., Port emoupo tn esed o ho on, 1981 muoestra,quo~ do 36~ lndustrias nortesmoricanaso "34~do, alas roduleron *I us... do ........en mnad produoLds on an promodio do 251 aproxismadamonto..

menutaI~la en Cntro Arica y PahamS sign! ficortan mayores

soonoMICAS pars,* ector Privado. Note 25% tambaf Implicar a.tan .ahocanios Imprtagionsd sr~ u podt llegar a .$10O.OO,O . 

Par& dIsGfa" an programms efectivo quo responda, a Las neceuIdades& .. 

do I&industriao of necesaulo conocer sabre la fsn£tni aplica@Lones...... 
...y uso do aIn& L enea duta.La nformactdn so ltaanas.pormtIrS plant ar debidams to Isssttnoti tdiono sp~ aoddo personal.* serviclos do.Ifrmcd tdcnioa y roalisar proyactos do. 

141 dsmostractn *A Industrtis# etoo 

Para. tri efeotoo ha preparado al cuostonarto do doe ptgnas 

*~~~& tommne unaL mw*E 

4oano on c tI&tpunlqoIoprogram represents,n o1 pana eta dustria, sino pars ci -doa4tl!1o econdaloo do ,I&Ar9Ldn#. lo exhorto pot auto modieproocoaratfraod eu 
.4..I 44.do -uif51trds,.Ademis~ omioetale ai cu s89o ro cuetluer comntatlo, a 

41I aonal quUd die ~~ ar o#rlPormPP~ 
144 L4~csetc:sbaLbIdo. ~rgaapouso aiWnler 4 

o~ sproveobo is osasidn par& saludarlo y4 
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CUESIONRIOPARA INFORMACIOJ ENERCETICA
 

J~5v *ooperscfan os svmmeritvalloss pars osto cuostionarlo. Par favor respond. todas las,
ofiguntat -qua-,Ia ii 	 da tas __x~c tot ,-pudot0paslIhb a._nJ_ as-ea ois-nqeutino.eet ont4f 

Le agradecorfamos su respuostoa4Iste cuestlomarlo a Ia mAyor brovodad posIblo, ye qua
do ottodoponde..) podor logrsr Is aprobacidn dooasto programs on bonoficlao do IsIndus-,
trtO. La lnformsacidn recilds seri tratoda confidamclalman. Pars facllltar el rotor
no do osto cuostionarlo, heeuos imctljdoun sobro con ports pagado. En caso do ulguna

~14,por favor comunlquggs' conl ewalquiers do las persnas Indcadas am Is ditlma paf1na. 

A. 	Inforsocidn General
 

1. Itombre do asImprosa:_______________________________
 

2. Olroccl6n:_______________________3 Tol~fonoo_______
 
1
g. Activl'1ad Productora Principal (&I lontos, farmacduticae vestuarlo, productas do ia

dora, etc.) 

5.Mo on qua comnz6 a *poarIs eoorosat ~6. Nmoro total do Exploados: 

7.Indique at gredo do tImportamcla quo tisno *I costa do Is onorgl's dentra,do s vmrosa.
Mlarque con wns oquis a1 4cuadro correspond lent. 

'>*uchs, Medians Pacae~ 

Do sorle posiblo ostlas 41 porcintajo del costa 4do*ntrqt f on 
cooparsct4'n con 01 costo, tal is -per4CI~n do 14 COW61os
 

IN&
LIaniclado su oppress a*lrt progra'a formal do contvrvacidn do onergta?
 

En caso affroatlvo, lndlquo I# tech&aon quo 4sto is lIcIdt
 

y quion so eiicarg del alimo. Hombre:_____________________
 

S.Lstarla ivImpress hntoresada on particpar on vii program .'
especial pars at sector privado. corn oW quo squf so describe? j
 

10s 	 Inumor. on ordous do fmportancla tos probloass quo to 41? iculte wanr an prictica
in.joras do onorgfa. 91 ndmoro Uno sorS pars 41 grado miayor y at %sit pars of waor. 

Incom:tvos Pe-frsoma As~stoincla j ft" j h,nformacidn jOtros 

4 Itstarfs V ress~dtpueost a Invertir an Incorporar mujons do sprovaohs*
aionto 46 onterol'a s1 citas roprosontan ventaJas oeonuiioas p~ra Is "press?uinuuJ 

4 Lii9c4s0 af1rmasfY. lndJUI Of nMo0ro do 4401 quo ustod con-

if den raonable pars I*rvporagidn do Is InvorsIdnt 

____
 

10AcuatA icod at coou an . ad onerg~a owctrics compras 

Proco. actual 41' ONM on fmoda do su PaON$_______ 



Icllasatfactor dopoenc iaor Icusl es t emandsK 
________rdiodo su emIpressJ p5l 

ai!tipo do plant'quo utili" 
.15.i genera sectricidad propa, marque con tins $quit 

is y proceda acontstar las preguntas 14~ ais10. 51 no asgenera, pass direct&. 

monte.alI preguntal1i, 

c Diesel Turbine a Vapor J 1ldr~ulI Otra
 
~&vGaslin 

l.Potencla Instaladat K Culnte eletricidad goner6 on 1951?W 

asool combustible principal quo usan____________________170 Cull 
pare genorar su propla electricidad?
 

Cantidad doogets combustible consumido par Salo______________
10, 
(Indlque asunidad utillIada, Gal., K9., Tares, etc.)
 

19 LContospla aumentar Is capacided do generaci6n propia?
 

CsUsesX Aptl acionaL 
on isu warota quo cof5u-

Inumere an orden do Iwportancla Is$act ividd fx~o m -is'j20, Is quo mayor cait Ja4 do onergla consume y
oen sergia. It ndmero uno %ori pare 

Iongon~ v SICym~g~~r~~V~act ~~~ 
In a rac ii

Produccl6n onargfl
Modnics (motrsl ea@oooJ~... ftr ec"ectacionarlos) no I 

;++ +/:+ A++++;,+
I 
+ : ?+++ _____ + + +" + + ++ r++#+++ 11 

++A,+!+++21..itione.+ ,.+ ,5 coiders(s),.Indlqe+++ + +++ ++ ++ + + + + ++ + ++ +I epacidad do j.....J L.......J

cede vfl Inclvyendo Is unIdad (HP,Kglissc.) 

I+;++++++++II+++++++++++++++++.+++++ 
i d QAIll p t ++++!+++++,+++ I 

++ ++ I+:
III A + + +++ ++++++a r + ;+++++ : +I+AlA,+IA+:I0 A++ A+ ++,m + r ' #+ I I++ +E+ ++:+i + + +++t +j i un, I- I-++ +>++ 

A + . ..+ + ++ ++++ + + '+ - . - I IA AlA 

+- + . ,
++.+++++:+ ++++ ++++ - .It+ . /1. I +++++I ,1 ....2.Irdique IsPreston do opo rjcidn do coda cel*+IA
+++ * . ,+++++ t++ ui'++~ II +++-
?++i++i++++ ++++.+++;;++. .+ ++++ +++++++ 0117 +++ 
! +)i+ ++++++++ +,;++++++++ P+ II ++++It+,+++++i+i{+++++ :
+++++ l+~m++*IJ +q+Il~+
|ii! i~ ~i++!i d+++ i+ i ++'++
i+++++.++++++++I+ 


lCon qul combustible aliment$ eu(s) calders(s)i________________2). 


su setress sin ser uslitados, quo salgen en form des 
24, 9uilcien eaCedentes en 

VaporAque calont~
lre calentej 


15. QuI despordiclos produce Is empress? 
Sli1dost (bagaso, cestabIllo, ete.)s______________________ 

Lfquidosl (Vinssas, Aque$c onteminadis. etc.)__________________ 
Otmfo ims dotnrit 

WsINme elonswmo total Orval dosWei$fulonto$ fpos io s..orgta. ss! como su pro-A 
.1 actual orIsemmnededo s peft.

*AA I 

(Ieglo, csceblj do arres, t~~lCC spec I iecede t 
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'ANNEX B-2 

They expressed an interest in InfoXration on uolar preheating 

coul~led appropriate in the future,t~an~h~sts~valation-i 


Plant tNwmber2. Colgate Oalmolive, 

tr th last three yiars with American assistance, there has 
'. 

benah.ectivd energy efficiency prgam. It began with a complete 
audit identifying specific energy uses and recognizing the major~ 
usesof leOtrldit within the plan* With over so percent of the 
Oi~iv.s en~ergy oom~ng from eletricity, a conservato program for 

it~s use sias sta*tted with'goo4 base line data on consumption and 
the establishment of con~servation goals; The plant compiles 
indhthly reports for co*parison with other C-P plants around the 
world, 

changes within the plant have included installation of, a 
b~locki of surplus capacit~ors Ito change the power, factor for a group 
of mddii By5also reduci~ng lighting needs,-installing fluorescents 
where possible and keeping demand down# the company *aved#15,000 
in energy costs the first year of-the program,# This was at 
virtuially no investment costs$ but wit one person's time and 
mintenance expensies* 

In addition$ with American assistance they developed a highly
 
mtivational. plant program with a 20,miinte audio-visual presentation
 
thdothir promotional activities for both energy and water conser
vation.#Tis activity would,be an excellent trining activity for 
ICAZZ engineers as they begin to learn in-plant energy program 
requiirement$& 

ofColgate iPalmolive has since performed other energy evaluations
 
of ecific uses such as substitutional LPG for gasoline in small
 

truc~s where a $700 charge pert unit for conversion will sav. $1000/year 
in fuel. In their annea ing ovens, they have been~ able to lower the 

tmraturse and add insulation for additional electrical savings* 
Thyare presently considering more ue of LPG and opportunities 

for additional electrical control systemso Thplant could well 
serve as amoel for *how to develop and implement an energy ef-
ficiency program,*----------

--

Plant Number 3a CAVXPA 

At. an older glass s-nuftaturing lants built between 1955-19S0# 
energy @4vi' ,retrofitting oppotnities ten4to be -capital Intensive. 

e~ale. this oompany. has estimated an investment of 1-million-ftr *s 
dollars is ,necessary to improve --maintenance Procedures and Install 
:heat recovery apparatus. Tw million would be needed-for a new-
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In this environment where prdc is lso presently low# it

isdifficult to start a new large program of energy efficiency.

There are opportunities# however, for small activities such an
* steam traps, condensate retUrn, added insulation, ae. that wouldprovide a start on overall energy conservation. As another example,

they try to maximize use of cullet. This should provide an opportunity to reduce the furnace temperature and tehcnical assistance
 
on the relation between raw material mix and furnace temperature

would encourage energy savings. 

A combustion efficiency analysis including the oxygen intake
and flue gases for the operating glass melting furnaces would beanother important step in identifying energy savings opportunities.Certainly* depending upon space, and layout# there Is the possibility of either a heat reagenerator for preheat or a recuperatorfor steam# but these are larger, =or* expensive steps, which followthe simpler steps. 
It is Important to begin the simpler thermal evaluations firstas a beginning action step to demonstrate the low cost alternatives* 

Plant Number 4. )fornos4 $.A. 

The establishment, built in1935$ includes 
'four separate divisions,? : -,+ t / 5 4 i +
+ t / +; :, + , ,4 +u,+,< , ,++ ,
the aro furnace# a rolling* mill# wire drawing# and a galvanizing
operations As such# ItIsspread out and not easily retrofitted


for energy savings. Electricity is the major energy form and makesup approximately one third of their total cost. With a high demandas wll as consumptiono they are presently paying over 20 cents prkvhr. It would appear that they could preheat ingotas but the platlayout Is not easily rationalized, 
Technical assistanc, Inplanning production where rates can vary
by 20 percent In a six month period appears to be an opportunity for
energy saving. 7heir overall production Is down at the present time,and the best conservation measure to scheduling and planning whichpermits the most efficient use of energy. 

Plant Number 5. ZONA. 

This plant producing Italian style macaroni Is15 years old andis a well functiong operation. The largest energy use for this plantIs In product dynTo@Is a series of steps which can be followed Inroing"ring operations to Identity energy efficiency
measures# 

It would appear that some technical assistanc, would be helpful,I the -neat future as the plant staff is presently considerin gochange from batch to continuous drying. There to an 0ppprtunity to 
tmso-the entirie operation with a change In tesperature anda 
o rrdryIng timoo. Similarly# there' Is a need for better moisture -



____ 

.4~~~~Pg 	 s i ~9s 4p ;F4" 

Scontrol,~ heat recoveryi,heat loss tracing and improved Insulation, 
__-- vs-ell as ovaal etei to'match otheropeatiols, 

-vThe company i5interested in energy use imuprovemfent; and will 
of these 	items as they make the changesbe considering some 

Conclusions
 

.ive short plant visits do not constitutea significant uample,
 
but when combinsd with the analysis of the questionnaire responses, 

the. Hill report, and any other metings, some conclusions can be 
a need for and interest in energy ofstated. 	 There,is Indeed an 

ficiexicy 	technical services. Companies are only partially informed 
and have 	not generally put the energy savings steps into an overall 
plan. They have clearly expressed an interest in technical 
assistance for energy efficiency which combines the overall plant 
management aspects with the specific technical alternatives. 
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ANNEX B-3
 

CLASSIFICATION O ENERGY EFFICINCY MICRANISNS 

Enery eficencys act~in of importance In the Industrial 
sector can be classified by a number of systems. one system us*s
generic categories for energy conservation actions such as manegement, energy recovery# houseeskingo process alteration, materials
substitutiont etc. Another well known *ystem focuses on types of
Industrial processes or operations such as furnaces# boilers# mo
torn, lighting, ventilation# transport* etc. While these andother systems each have their own benefits, and m~ore than one
will be used during the project# the following discussion util
iaes the first system. This is the easiest to desoribo and ItIs in fact energy conseevation actions which are the principal
subject of this project paper. 

Although It Is possible to separate the important energ
conservation actions Into a' discrete number of categories It ilymuch more difficult to compare them as to cost, applicability,

ii i .i !I - 1 D i i%Savings# and other- paramters, / ';,, +% % + +i7itThis difficulty results from thefact that there are no normalising assumptions which are valid across Industries. Industrial processes are not standard and
their use of energy Is governed by+,< ~ -i i/ ! i 7:? i~:Y i T

a large
: !! !! ~ number

i,! of i factors.~ 10. i 1W i+ ii~i !! !iii i < ?L i 7ii For instance, boilees vary widely by desingasoe and industrial
aeplcatin.Secause of this difficulty a rigorous comparison

orhevalue of various Industrial energy actions Is not Includ
ed.
 

The development of data and a ranking system to compareeach action over a range of parameters specifSic to Central Amerlcan industries will, In fact# be one of the outputs of thisproject. Tor the purposes of the project paper a proiminary
evaluation of the reports and data avail able has lead to thefollowing descriptions Bach major category of conservation
action to briefly described and those elemeonts which seem tobe important for Central America and the target Industries ofthis project are Identifiid. These elements are then evaluatedIn a table using this following criteria# cost, energy savings#rate of return, and applicobility. The criteria are quantified.by using high, medium, low and variable designators. 'Table ..presents this evaluation. The last column of the table oontiis,remarks which provide additional Information about the action* 

Inspection, of Table I shows that each energy efficlencyaction Coos some applicadt!nmin Centrtal American industries,
The most applicable and easiest, to implement will come from 
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housekceeping activities. The important areas of housekeeping in
emiainiing-nmoitoring-_-Clds71ce~in/djstig-#chedulin 

energy using processes. for each type of use or process such an 
thoi* in the second classification system mentioned above these 
acti~ons can save small amounts of the energy use. As an example 
ro tn cleaning of air entrances# filters# evaporators and con
densor coils improve performance and saves energy. The greater
the number and larger the aso of these processes at an Industrial 
plant, the greater will be the savings. The major cost to achieve 
these type of savings is In personnel ti.n. This type of savings 
through usually smnall per Improvement can add up and is continuous. 
Beause of Its rpidity, low cost and permanency it is a candidate 
for early implementation. However, because the savings are small 
and numsrous itIs difficult to measure or quantify the rate or 
amount of return achieved. 

The second most applicable category of energy efficiency
 
action Is process alteration. It fr "ntly Involves capital 
costa however, It also frequentl uces the largest energy 
savns Italso often offers adtional benefits such as in

additional production and reduced main-Suality 

o ths tpeof action Include the following:Iftmpls 


- Use of refuse or waste products as fuel; 
rtecovnensf oer fuel gas for plant's low-grade heat 

- Installation fha exchanges on dryers and other 
processes#
Collection) of waste oil or solvents for combutiont- --

- Meiroulatton of exhausts 
- Usyoling of condensates 

These is some overlap between this category and energy
efficiency* The major difference to that to th previous ca
tgory the action results In more efficient existing use while 
this category Involves producing new and different uses of 
entergy. 

The fourth area of Interest to production process change.
?his Includes those actions which Involve substituting one type
of manufacturing or Industrial process for another. The substi
tution ts Influenced by energy savings and the overall economic 
analysis includes many factors other than energy, This type of 
substittion to often made even though the existing process has 
rematning)ysof use. Sam typical actions which fall under 
this oatep includes 

rn Placin Oversised motors and pms with smaller stsess 
suboetin more efficient~ equipment for older but
vaiable equipmento 
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-upg rading process equipment from batch to continuous
 

-changing from pressure extraction (mechanical) to 
solvent extraction (chemical)i
 

-switching 
 from steam pressure pumps to electrical pumpas
 
-replacing brick furnace with metal fire box type equip
ment. 

In order to implement this t pe of action# studies other
than energy audits must be made. Te change from one type of 
processing to another has production volume,# raw materials# space,
operator skill, and maintenance implications to name a few. For 
this reason It is often not only done for energy implications.
Other factors such as plans to expand or contract production, raw
 
materials shortages$ etc. play a major role Indeciding to change
processing methods. Materials substitution Is much like production 
process change In that it is Influenced by many factors and re
quires a large amount of study prior to implementation. The em
phasis in this action Is to discover energy efficient substitutes

for existing raw materials. One example would be to use proven
chemical additives to increase the efficiency of combustion of

oil or to regulate viscosity and thus minimixe lost pumping

energy. The alternatives are often not numerousi however, there
 are always raw materials in an Industry which are candidates for
 
substitution.
 

Management is a multifaced conservation action which In
cludes audits, records keeping, automated control and Integrated

consideration of all plants or Industries' actions with a focus
 on energy conservation. Decause this Is an action which Involves
 
all aspects of an Industrial operation it Is often a tim-phased

program. It also is more attractive to large single site plants

or to Industries with several manufacturing locations. Manage
ment starts with extensive audits of energy use and grows to
Include the items mentioned about as wall as some or all of the
actions mentioned In Table I , 

One key Is record keeping and complete or semi automatic
of process operation and energy use. This type of action In theand Involves moderate to large expenditures of time and capital

and tends to perpetuate energy conservation. This type of
 
approach Is applicable even to small Industries and can be done
 
on a small scale. The first step Ins an audit and the results
of the audit wi'. determine the utility of adopting management

as an energy conservation action.
 

It Is one of the Intents of this project to perpetuate 
onergy conservation In industrial operations and to this end 
the adoption of some level ut management as described above will
be proposed as a goal for many of the industries involved In the
project,

4 1 4+ + + + .. . + + + + . . + 'h++ + : + ++++ + +L + + + +J+ '+. a + + ++ + + + + + + + ++ + + 
+ 
+ + + d++ + + + + + . . .. . . .. ... .. . 
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ANNEX B-4
 

PROPOSED PILOT PLANT SUBSTITUTION ACTIVITIES,
 

Pilot 1lat for thermal-gasification of-agricultural and
 
Wood by 1Productst
 

A unit will be designed and tested to optimise the thermal
 
gasification of tropical wood and softwood sawdust. The gases will
 
be used In fixed internal combustion engines to genhrate electricity.

The electric power will be used directly in the sawmill. These units
 
wll be designed for the wood mills located near the sites where wood 
la cut specially in the Central American Atlantic coast.
 

Pilot jlant to produce biogas from liquid effluents from
 
agroinustrY:
 

Agroindustry produces a great quantity of liquid effluents of
 
relatively low concentration of organic matter that prohibits Its
 
recuperation but that Is a source of tremendous pollution. Technology

Q ham been recently developed that allows the economical processing of
such residues to produce blogas (60% methane) to be employed directly 
as fuel In boilers or to generate electricity. The key in this tech
nology Is the high rat* dlgestor (either of the upflow sludge blanket 
type(Europen)-or the fixed film type (Canadian) In which high
volumetric productivities of blogas can be obtained with resa once
times of less than I day. The unit will be mobile and will be tested 
at the site In two types of set ups: sovral agroindustrial companies
(such as, slaughter houses# canning operations and dairy plants) and 
using sewage from small towns. 1n the first case the gas will be 
burned In boilers In the second it will be used to geneate electricity. 

Integrated pilot plant-for fluidized combustion. 
There Is a large demand In Central America agroindustry for athermal efficient unit for direct combustion of lignocollulosic biomass 

or byproducts, The unit should consider !luLdied bed combustion as 
It Is more efficient and it lends Itself to a better control of solids 
feeding and ash removal In a continuous way. The units should also
have a pretreatment system for those raw materia~s that are too wet
for direct feeding (i.e. coffee pulp, fruit skins, fresh biomass) and
need to be predried first. One alternative is to use a continuous 
screwpross and combustion gases for the predryings The unit will be

will be tested at the site. It wi 1 be used to heat air
 
or to heat water for steam (an air tube or a water tube).
 

Two additional options for pilot plant demonstr~tions Includes 
Substitution of Xlectriotty for Fog-oil Fuelso 
This should be done In a region with cheap surplus hydrolectricand geothermal energy. These may include water heating, andydr In processes. This should be dnne where ulectxtc substitution wily also serve to, enhance the co~jtrol of temperatures and Improve the prCssa 
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The importance of his option is demonstrated in detail in a recent
 
report by the IB.
 

Industrial Application of Charcoal Fuelwood as a Fuel Oil
 
Substitute
 

Central America bas excellent forest resources, and many
 

While wood products for combustion have been a largely rural
oriented resources, industriail process heat eguipment can be adapted

to use biomass fuels in the form of charcoal. Clearly, mechanisms
 
for the production of the biomass for industry on a sustained yield
basis should be established before encouraging this approach.
 

...__... . _cdro mle --,r 	 lya- ate suppliy of--c a a l-to Ja i- nds 

1 Inter-American Development Bank
 
Hydro and Geothermal Electricity as an Alternative.
 

for Industrial Petroleum Consumption In Costa Rica

MITRE Corporation, April 1982
 

2 	 National Academy of Sciences
 
Substitution of Fuel Oil In Brazilian Industry


by Fuelwood and Charcoal
 
Rockefellor Project - Working Paper

Alan Poole, January 1981
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BENEFIT COST ANALYSIS
 

A. Introduction
 

This submittal provides the basic inputs to the cost-benefit
 
analysis to be completed by ROCAP's economic analysis personnel.
 

Benefits and costs are estimated for the years 1982-1992,
 
using the best available data, and the collective experience of
 
the DSI team in making 7ssumptions based on professional judge
ment. In order to complete the analysis,the following is needed:
 

Assumption of an inflation rate for the cost of fossil
 
fuel;
 

assumption of an inflation rate for the unit cost of
 
specific private sector expenditures detailed herein;
 

assumption of a discount rate for present value analysis;
 

modification of any of the assumptions clearly displayed
 
on the tables herein; 

Assumption of a continuing, but decreasing stream of
 
benefits beyond 1992, taking into account that many of
 
the plants which will have invested in energy efficiency

in the 1980's will eventually bring in new production
 
techno ogy. 

Even without the economist's final calculation of a benefit 
cost ratio, it is clear that the program is very favorable in 
terms of its economic impact, gpantinq the assumptions herein as
essentially valid. By 1992 an estimated $26.. million (constant

1982 $) will have been ,xpended on enlrqy efficiency, largely as 
a result of the program. fly that year , the projected annual in
dust:rial fu,,l cnsimupt. i n wi l 1 be 1 f? les than otherwined project
ed, s vlnq illmost I mi ll on barrels, ,r approximately $105,000,000, 
asquin ni $35/)11, ti h 19 82 1ii ce. ''llo cumtilative oil ilivilnqr (see
Table 4) 1!-. -) iima?,,d t(, ,.xceed 15 mill ion barrel,i, wlhich would 
save OVOer W)00,000,000 *Lrn:t,-t 1982 .5) by 1982, aOnnuminq no In
creasE in thi e cwnt (At imli t,od l I]. tW l J e] t.les#,, b r.1f rits and 
co ll ent t S 111,iiidII v I aj uxl h.: a1"' ba'i11('d on(I 

III f| e c ,ir|ally lissuin ptiI I t . n n'e't o-l( 1.0 t t,. he IndI(c,it: Io ii c lear 
that. ,'xp',.'t,'(i bd n,'I l tx the Ost lmnted cost.tracan ed by an ordor 
of C1il;it till'. 
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During the conduct of the program, data on, energy and in-,.

dustry will be accumulated as part of the Component 4,Data Base
 
and Analysis. As partofproject evaluation, it is suggested

that this benefit-cost analysis be re-estimated in the light of 
improved available data, rigthee one year into'theppoject. 

B. Analysis of Benefits
 

1. Introduction
 

The benefits analysis presented here is an approximation
using data from recent studies at an aggregate level for the re
gion. It would have been desirable to estimate the benefits for
 
each individual country taking into account differences in indus
trial structures fuel use, and electric utility characteristics,

but this is not possible given the data available nor wuuld this
have necessarily produced a significantly different aggregate

estimate of industrial energy savings.
 

2. Regional Persxpective
 

Table 1 provides a perspective on industrial energy use
 
in the region, on an aggregate basis for 1980. The source of 
information was the Hill report.l While there are some uncertain
tsies as to the quality and accuracy of data used in this report,

it would appear to represent the most current and authoritative
 
assessment of Certral American industrial energy use at this time.
 

The total energy end use in the region is estimated at
 
12.57 x 106 tons equivalent of petroleum (TIP) for 1980. Of this
 
25.8%, or 3.24 x 106 TIP is used by the Industrial sector which
 
is called the "target group". According to Hilll, this sector has 
a total of 128,097 production units, of which 8,849 employS or 
more persons. Within this sector# 47.4% of end use is fossil 
fuel including: 11 crude oilt 26.91 fuel oil, 16.9% diesel oil$ 
1.3% kerosene, 0.6% gasoline, and .7% LPh. Wood constitutes 
20.7%# and fuels derived from vegetable and animal sources con
stitute 23.0%. 

It I assumed, for purposes of the benefit estimate, that 
all of the fossil fuel is consumed by the firms employing 5 or 

I Regional Industrial Energy Efficiency Project Baseline Data
 
Survey Study - Elias Hill 
ROCAP/AID No. 596-0000-C-00-2004-6
 
Guatemala City - Hatch 1982 
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TABLE 1
 

PERSPECTIVES - 1980
 

INDUSTRY TARGET GROUP ENERGY USE
 

1. Total Energy End Use 	 12,566,000 TEP
 

2. Target Group End Use 	 3,240,231 TEP
 

3. Target Group Fossil Use (47.4%) 1,535,870 TEP
 

4. Target Group Electric Use (9.2%) 298,000 TEP
 

5. Target Group Oil Induced by
 
electricity (50% oil, 25%
 
efficiency) 596,000 TEP
 

6. Total Fossii Fuel 3 + 5 	 2,132,000 TEP 

7. Cost dt '2107/'II" 	 $ 447,690,000 

8. GDP - I'198 	 $ 16,606,000,000 

9. % Ir1dii:;txail Fossil Ex-

pQJditutr-e, of 1DP 2.7%
 

10. 	 % of totJ kl eiiry use am 
indust lrid fuss I 17.0%
 

11. 	 % fo!; :; i I 1 Ii:;t r a1 
elletr(1Y U!"., lnc-ludinq
 

elect ric 11dLactl 
 66.0%
 

12. 	 % ii u t iust rial 
(7:t(' 1(1 t?.tl X(*.111(,ling

elve't i21 I1 I .d 
 47.0%
 

13. 	 It.it " 18.i0%d by 
eIetti-ic w-1 only 18.0% 
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more, and all of the vegetable, animal, and wood fuels are con
sumed by those employing less than 5. While this is not strict
ly correct, in the absence of specific data it is a reasonable
 
order of magnitude assumption.* Thus, the target group can be
 
thought to consist of the 8849 units. It should also be indica
ted that within these target establishments, a large percentage
 
of the fosil fuel consumption will be concentrated in the
 
larger production units. Here again, quantitative data on the
 
distribution of energy consumption by size of establishment is
 
lacking, and assumptions will be made.
 

*Converot i with ill 1 , a1 reviw of thv nlta on induiitria]inn :,nd 
onil'y con(IIiil1 t ton w tj(;w#41:i t hat, I I titit 'if f( 1i lo itor' ipTJJ(oyefIii 
useI@ WellI ,Vi~t 90'J% of th' I UAi l l l ond,l I t'rt,iIcity. 
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3. Electrical Energy
 

With respect to electri~cal consumption, the Mitre Corpo2 estimates that the fossil fuel efinyflcrci
genea~ii~ct ~ c s 25 This means that for eachAzeia T


unit of end user electrical use, four units of fossil fuel are required, taking into account energy losses in generation and transmission. 
-Thus electrical energy conservation has a considerable
 
leverage effect on fuel savings. 
 This saving is offset by the
proportion of electric power supply which is hydroelectric or geothermal. 
For example, El Salvador and Costa Rica currently use
little or no petroleum for electric generation. (See Table 2-6of Mitre report2 ). Thus Table .1 shows 298,000 TEP of electrical
 
energy end use translating into 596$000 TEP of oil consumption
taking into account the estimated 50% of electrical energy produced by fossil fuel equipment at an efficiency of 25%.
 

4. Importance of Industrial Fossil Fuel Use 

Table 1 shows a total fossil fuel consumption of over
2,000,000 TEP costing in the order of $447 million dollars for
the region, largely as Imports. Thus, industrial fossil fuel
consumption represents 2.7% of the region's Gross Domestic Product, and 17% of the region's total energy use. It is also noteworthy, that 66% of industrial energy use is fossil fuel, includ
ing the 18% used in the electric generating sector. Finally, it
is useful to cite data from SIECA3 and the IMF4 on Table 2.
 

The $48 x 106 estimated cost of oil for industry in
1980 is almost 50% of the region's total oil imports. As seen
on Table 2, by 1980 oil imports were 20% of the value of all re.-
onal exports, and by 1981 they are estimated at 25%.
 
Thus oil imports are a critical adverse factor in the
region's economy, and industrial oil use accounts for about half
of these imports. The opportunity to positively impact the
region's economy through an effective program of industrial energy


conservation Is clear. 
 (Most of the non-industrial import. are
for transportation, and a portion for hot water heating in the

commercial and domestic sectors.)
 

"Energy Development in Central America"# The Mitre Corporation

AID/SOP/PDC-C-0146, February 1980
 

3 SIECATronds in the Central American Economy 1978-80, Guatemala
 
City, June 1981.
 

4, International Monetary Fund
 
International Financial Statistics, Vols. XXXI and XXXII,

Washington, D.C., June 1978 and November 1981
 

: : :::+...." -:r,:tL.::+,' '- .... ,I:. . 
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TABLE 2 

OIL IMPORTS AS % OF EXPORTS 

FOR CENTRAL AMERICA 

(Excluding Panama)* 

Year 
Oil 

Imports Exports 
Oil Imports as 
% of Exports 

1973 101 1663 6 % 

1974 277 2109 13 % 

1976 295 3007 10 % 

1978 399 3855 10 % 

1980 928 4703 20 % 

1981 (est.) 1240 4938 25 % 

Units in U.S.$10
6 

* Panama is excluded because of its large imports of crude oil 

for refinement and resale. 
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5. Impacts of the Program
 

Benefits from the program are defined as reduced demand
 
fo 1__ byndustry.,withoutreducingproduction.._.-The


ROCAP Industrial Energy Program will involve an estimated 535 in'dividual program actions directly impacting between 1000 and 1500

industrial plants over the five year funding period, as shown on

Table 3. In addition, virtually all of the estimated 8849 firms

in the target group will become aware of the program and of oppor
tunities for energy conservation through the Promotion and Field
 
Organization activities.
 

Finally, information disseminated by the program, in
cluding the media, will reach a significant portion of the esti
mated 119,000 small production units which employ less than 5
 
persons. Thus the direct impact is expected to be far ranging.
 

In addition to energy conservation which is a direct
 
result of the program, it is expected that industrial energy con
servation will become a private sector consulting and installa
tion services activity. It is expected that such services will
 
continue to be in demand beyond the program as existing industry


* . seeks to minimize energy costs, and as new plant investments
 
take advantage of opportunities to design conservation measures
 
from the beginning. It is also expected that ICAITI will conti
nue to serve industry, promote technological innovation for in
dustrial energy conservation, and work in parallel with the pri
vate sector.
 

6. Scenario for Energy Benefits
 

Estimation of actual benefit is necessarily speculative.

Nevertheless, it is possible to construct a reasonable scenario

in 	order to develop a good order of magnitude basis for benefits.
 
Table 4 summarizes the scenario and the resulting benefits steam.
 
The following assumptions are mades
 

, 	Electrical use will increase at 51 annually as industry

expands, and as a shift is made away from fossil fuels
 
for electric use.
 

0 	End user electric use has an efficiency of 25%, with
 
respect to fossil fuel input to the electric utility.
 
The I fuel used in electric generation in the region
 
will progessively decline as the region's extensive
 
hydro-electric and geothermal capability is expanded.
 

0 	Direct fossil use by industry, without the program,
will increase by 5% annually, taking into account the 
growth of the industrial sector. 



TABLE 3 

INDUSTRIAL PROGRAM OUTPUTS 

PROJECT YEAR
 
AC,7iC%S TOTAL 1 23 4 5
 

Lee ' " 
er y A-::s 296 36 60 60 C0 60 

14* 

Level 2 
ergy Adits 45 1 7 12 12 13 

- DLMO 

o-ects 72 	 10 10 10 10 10 
22* 

M.wa or 
ant D MC 
zjects 13** 7 studies 5 designs 5 start ups 5 case r'-,orts 5 case repts. 

10 studies 8 designs 8 startups 

Pilot
 
int DEMO 
ec ts 2 - 1 1 

nars 105 	 5 25 25 25 25
 

ibits 8 1 3 3 1 	 C 

AZ5 535 	 98 119 124 122 113 

..- the 
. - 7,t: year activities -rozressinc from study Lhru desion and start up to case reports. 

7 .e:q t-vit'es are =ar-t of rapid and large impact energy conservation program. 
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The onortly savinys will increase from 1%of industrial
consumption In1983 to 11% by 2000 as a 
result of the
ra, n ote_.rv't e o-atiite -- timulat--------
ed by the program.*
 

The resulting stream of benefits is significant. Even be!---- °fore the end of the program# the regional benefit. will clearlyexceed the $6,000,000 of ROCAP contribution. Beyond that the

r4: benefits are estimated to become a major factor in reducing the
demand for oil imports by the Industrial sector.
 

Table 4 is of course only a scenario. One can easily alter
the assumptions and come up with alternative streams of benefits.
It is possible to perform detailed energy econometric studies of
each country as a 
basis for refining this estimate. This can be
accomplished with data which will be collected in the program as
*
part of the Financial and Public Policy Component.
 

."One 
 can also question the energy future of the region without the ROCAP project. No doubt, as new 
 Industrial Investments
are made, energy efficiency technologies will be Introduced into
 
now plants without the program. In particular, as a more modern
industry emerges in the next twenty year, there will be some

attrition of the older less efficient industry. 
 Energy eofficiency of regional Industry, in the aggregate, will no doubt Improve
even without the program in the long term.
 

However,the program will accelerate the adoption of energy
saving measures and have an early and significant impact on
existing Industry of small to medium size, using loe 
modern technology. In addition to saving energy, the program will help
many of these firms actually stay In business because of the cash
savings# and allow them the opportunity for capital formation which
will result In re-investment Into progressive technological Improvement. 
 From a structural viewpoint, the program will encourage
the stability of small to medium size enterprise, sustaining a
diversifi'md and productive manufacturing community.
 
C. AnalysisofCost
 

1. CostEtimate
 

The cost of achieving the benefits Include those related
to the AID program, and all of the private sector Investments Induced by the program. Table 5 provides a 
summary of the expected
cost through 1992 on the assumption that the program will Induce
four kinds of energy saving action:
 

*Saoe the Section C - Analysis of Costs for detailed justification
 
of this assumption.
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. level 1 audits
 
* level 2 audits
 
* minor Installations
 
. major installations
 

The unit costs of these actions is consistent with costs
used in estimating the budget for the 
ICAITI services to indus
try programs.
 

2. Coordination v.'ith Benefits Estimate
 

The actions whose costs are estimated on Table 5, also
provide a basis for estimating the benefits in 
terms of energy
sectons. 
 This is summarized on Table 6. Assumptions were made
about the % of energy use which would be addressed by each type
of action. For example, while only 100 firms 
are assumed to invest in major installations, these would account for 10% 
of industrial energy use. 
 In general, there is an expectation that
 
energy conservation investments w:ill 
be skewed toward firms ex
periencing higher energy use. 

The energy savod per action is an estimate based on engineering experience in the United States. The effect is expected to be cumLl]1ti v.V. For example, if a firm were to succesnsivelygo through the two audit levels, a minor and then a major installation, the expectation is that a 33% red:Iuction in 'nerqy consump
tion will result. 

The final Column of Table 6 weights the ene(rgy savi lngas a '. of the t otal fossil fuel ued by the industrial sector.The net weighted result for 1992 in 11%. This figure was used an a basis for the benefits scenario of Table 4, thus, the costsand benefits 
are estimated on a consistent basin. 
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TABLE b 

ESTIMATE OF % REGIONAL ENERGY 
FROMINDUSTRIAL NER - CSERATIC; 

SOURCES 

ACTIONS 

Level 1 Audit 

Level 2 Audit 

Minor installation 

Major Installations 

Total 
Actions 

by 1992 

5000 

1000 

1500 

i00 

of Energy 
Use 

Addressed 

90% 

35% 

40% 

10% 

% of Energy 
Saved Per 

Action 

5% 

5% 

8% 

15% 

Weighted 
Energy 

Savings 

4.5% 

1.8% 

3.2% 

1.5% 

Annual reduction in energy use by 1992 11.0% 

0 .J 
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ANNEX B-6
 

PERSONNEL/COMPANY DESCRIPTIONS
 

1. PROJECT DIRECTOR 

Background
 

The Project Director Eh-luld have at least 10 years cf pro
gressively increasing management responsibility working with in
dustry banking and government. He should have at least 5 yeirs
 
of industrial management experience in Central America and be
 
familiar with the structure, characteristics, and business clima
te of industry in the region. It would be desirable to have a
 
background in the affairs of industrial chambers and associations
 
as well as professional societies.
 

Skil is
 

The basic professional skills may include engineering, eco
nomics, law, and business administration. It would be desirable
 
to have a combination of enqineering and one of the other disci
plines.
 

The Project Director should have oulstandinq communica
tion and organizational skills, be a skilled negotiator and a 
motivato4 and leader of people. Experience in marketing, sales 
and public presentatons will be helpful. It is essential that 
he speak and write Spanish with fluency, and have an excellent
 
working command of English. fie should also have a solid track
 
record in mana(lement.
 

At t irude; 

The jo l requires a person who is genuinely committed to 
Indui;tri,-i dvveIopwmrnt, and is willinq to become an expert on 
ene r(p) i -;;I -;. Iie should be willing to trave.l extensively, 
parl l ci lirly in the fir!;t two yearg of thie prc) ,11n. 'e should 
also d.irc, ibUtL h .te ,I dOveo pmelt ()t t-hosef f e8I(Jln working 
under hi1, '11)(1 he 'ommit t,.l to motivrit fn,; perlonul I to achieve 
hilh quality work. Ie !ihould work well uner pr ,sure, and be 

; l ,*.trr b ifl.willlI'n:; t() p i ; r)n i cont in inq In)a 

2. E)PT Y I)lI I:C'i',)P; 

Th' I).'luf,'j I)ir,.,to tear the Indunt r, lroa r,in til,,I ]d have a 
dogrt. if1) 1411 li ,') I 1 11(1 l 501 oxp,.r i,,ncoi n induntrial proconas
I11(1 or i) *,ll ' ,J' ul, Il l :1dcIU ti y. Thtb i n vtdu.nl 1hould hnivo 
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demonstrated ability in managing projects, including personnel,
 

technical and cost aspects. This person should have some know

ledge of the industrial sector in Central America. Fluency in
 
a reading knowledge of English is necessary.
Sparish and at least 


The Deputy Director for Promotion should have a degree and/
 

or experience in technical writing, public relations or business
 
This individual should have demonstrated experadministraition. 


ience in setting up and handling meetings, displays and public 
relations activities. So-ne experience arid understanding of the 

Fluency inindustrial sector or energy use is also necessary. 
Spanish and English is necessary.
 

3. PRINCIPAL PROJECT CONSULTANT 

Background 

Have as a minimum an undergraduate degree in Engineering. 

Have as a minimum t-hree years of experience working with 
or for private industrial concerns. 

" 	 Have as a minimum thiree years of supervisory respon31bi]
ities of profes:siolals. 

throuqh extensive travel" 	 Be familiar with C-.ntral Amrica 

in the reqion.
 

Be 	 familiar with t},( econo n c , po litical, social and tech

nical c(n)ndit-ions Iii Cent.ral Anerica. 

Spv' k Spallni!h f lent lyi at le..ast it the I'C ]level 1. 

This individual 1hould hl,1Ve the b|icY 111) ()f US I ir11U tthlt has 

contacts in and knowledg(e o enerqy of Iiclency activit it s world

wide. Th' s back upl will illow the" consut ant. to( d .1w ()n current 

knowledge and dat:a and nourcen beyond hi!s own contact..t5 

Skil Is 

.	 lie an if :Iclitnt orglainiazer and adinniItrator. 

* 	 PoSl-Ilt*l Xr'(l 411t C(nill(liI cat I(n) !ki I Is, bomth o)ral ly and 

1(t,)r d
tOlI f1J, f '.'.ld ,i k, * cli'f, u l il'l, ,ui d Il ) t (I1(i. 
Be 1all to d4-v-.hijl, and impl,'i-t .,/utcIi, for mo 

.	 llnvf a knllowliq'(l ,, I 'P9 )l .I ill I Ii''inatt.fIns.id tI a] 
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4. PUBLIC RELATIONS COMPANY
 

Background
 

The company should be located in one of the Central Amer
can countries. A Guatemalan firm would prove advantages for pur

71--poses -of--easy--coordinat ion .-- At-leas t-t-five,-years -of-experience-in----
developing promotional campaigs both those prepared for industrial 
clients as well as thorn directed at industrial targets is the 
most important criterion for selection. The staff should be ex
perienced in providing rapid response services in all aspects of 
public relations including target identification* preparation of 
appropriate materials, and dissemination of materials through
both its own channels as well as those identified in Component 3,
Promotion and Field Extension. 

Skills
 

.	 Experience in developing materials for the loca press,
 
radio and TV.
 

.	 Familiarity with requirements of an approach designed
for private and public industries. 

0 	Capability to design appropriate logo and set of bro
chures and other items of promotional campaign. 

* Experience in interviewing clients to determine goals

of a project.
 

* 	Balanced set of experienced staff members to include
 
marketing, ,rinting, and other required program items.
 

Responsibilities
 

* 	Develop program approuch which recognizes goals of the
 
program. ICAITIs'past and present role in the region,

and ICAITI's future responsibilities for successful
 
completion and cuntinuation of this effort.
 

.	 Organize overall promotional effort including logo

and letterhead design, regional decoriptive brochure
 
and other materials as needed.
 

• Renew mi.terials prepared for seminars# exhibits and 
other meetingx to ensure level of consistency with 

r promotional matarials. 

0 	Prepare specific Items as needed to announce program

activities across the region utilizing regional and
 
national conferences, publicAtIons and other methods.
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Develop specific set of relations 
with the media and
 

others which permit distribution 
of promotional items
 

to the targetes companies, relevant 
scientific and
 

engineering groups, universities, 
ind others who can
 

encourage energy efficient activit..es 
in industry.
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ICAITI's fundamental objectives are:
 

- To advise the private sector in all phases of industrial
 
feasibility studies and their execution;
 

- To advise and assist private firms in solving any produc
tion problems that they might encounter;
 

- To undertake technical experiments using recional raw
 
materials, develop production methods, design new projects and
 
adapt modern production techniques;
 

- To promote the adaptation and adoption of modern techno
logy to improve Central American industrial productivity;
 

- To advise public and private industrial development ins
titutes and investment institutions;
 

- To develop Central American standards for raw materials,
 
intermediate and finished qoods;
 

- To conduct quality control analyses, tests and trials
 
for raw materials and products;
 

- To cooperate with the various offices of the governments
 
of the Central American Isthmus, universities, technical organi
zations and other entities.
 

2. Organization
 

ICAITI's management. is headed by a Board of Directors
 

composed of the five Central American Ministers of Economy.
 
The institution's director is nominated by the Board of Direc
tors and is responsible for among other things, the direction,
 
organization and administrtLon of the institute. 

The Executiv Coir ittee consists of the Dit4ctor, Assis
tant Technlicil Dizroct or, Financlal and Adrmin Ist ritiv iana er 
and the Assi stant Director for P1anninq ind Insittut ional Deve
lopment. It, IS responsilhlo for provi(linq idvfsory ,.srvicn to 
the Direc,:or and t.-;i.-tinq in Iolicy Tflkiwq. ( PeIgure I ) 

ICAIT ' s faictliti(,:; cover 0,,4H5H sqpit tlr, miet.,rs wh,,re 
the staff of 154 emloyee ; incitldinq (!IJro ,.s;I;lnIs, .1rIt 
employed an (,f May, 1982. s I,,pe:!; nni #co'vrPrf)f n -nuch 
fields as cheificdl, indusltrial and mori.iii]',h, l 'q], eertq, other 
technical fild;. For deta 1; of *rsrmne by Divi!;ien, type, 
and prof ,sn Ion, sev' Tabl, 1 
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Technical Publications. This division publishes popular,
technical and research studies for the general public, indus
trial sectors and specific industrieF or other clients.
 

Technical Activities. As of Oc(LULL* 31, 1981, ]CAITI had a total-rT"60 projects contracted for a total cost of $2.5
million. At the beqinn'nq of (I. yea-,r, 16 projects were completed for a contracted value .f $700,000; most of these proj
ects were started in previous years. 

The types of activities ICAITI is involved in 
are listed
 
in Table
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TABLE_1
 

ICAITI - LABOR FORCE AS OF MAY 1982
 

DESCRIPTION Profes- Techni- Admin. General Secre- Other TotAl 

sTo-nalI cal Services tar (1 

7 - 1 - - 10Director's Office (2) 


-	 2Technical Editor 1 1 


D cumentation & Informa
-tion Division 4 - 3 - 2 9 

- 1Deputy Director 1 	 

Technical-Industrial Serv
-ices Division 25 6 - - 4 35 

Applied Geology Division 1 - -.. 1 

Analysis & Testing Division 5 2 7 - 1 - 15 

Applied r ,m!arch Division 12 	 2 8 - 2 5 29 

- - 2 - CNorms & Standar(L; Division 4 	 -

Financiail & Nknin. Kit. 
Division 	 1 3 6 22 3- 35 

Cost !. lhudjet Control 
Divniion 2 - 7 - 2- 11 

TMAL 	 11 (3) U N; U; J L A-rI 

(1) Inclucni Univornity of San Carlo. pwrticipanto and othern 
(2) Includkt cot;nultanto for oixcial projects 
(3) !jlne.rern: 35 Icxncia, n (PA): 	 28 

I 24 Jlio1 x i; ?1 5 
I Mi::.uIu(AA ) i lit I 

Civil1 1 MuhltT1I-I t Icil 5 
Ie . I1 uI i 10t 1 ( (m II 

JIndhiftril 1 Nutri t i(ni 3 
M d V ic4l 5 Mw'yo r I 
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TYPICAL ICAITI ACTIVITIES
 

-Production of fuels from agricultural wastes.
 

-Ueof solar drying to preserve grains.
 

fetilizer 

. -Water purification for human consumption/use of small filters. 

-Small cement plant with vertical oven. 

-Bricks, roofs and other components of construction using vegetable 
wastes.. 

-Production of calcium carbide for use in small rural factories. 

-Small cellulose paste plant based on agricultural wastes. 

-Program of training for information services to industry. 

-Assistance in setting standards, qualiy control and measurement. 

-Evaluation of marble deposits. 

-Teaching and training of personnel. 

-Market studies for various products. 

-Courses on the principles of control of thermal presses and the 
sealing of containers. 

-Seminar on the use and in management of pesticides. 

-Assistanc* in mechanical engineering. 

-Emergency repair of plants. 

-Program of training, classification, storage and retrieval of data. 

-Assistance in the regional system of customs laboratories. 

-Training in microbiological analysis. 

* -Use of solar energy to dry crops. 

-Seminar for Directors of Latin American Technical Research Institute 

-Consulting services i financial information system and administra
tiva procedures. 

- Seminar on preparation and promotion of small enterprise. 

- 1oasibility study for the production of alcohol as a fuel. 

Preparation of the Intoramerican seminar on alcohol as a fuel. 

ihemial ,--Appli
c 
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4. 	Relationship to Project
 

The ICAITI Project Manager will be assigned to the Tech
ical- and-4nduitrial,ServlcesDivsion_,-,TheICAITI divisions mana

e
ging or participating in each projectc 	 ei
 
low.
 

LEAD PARTICIPATE
 

ICAITI Project ICAITI Executive
1. 	Management 

Manager 	 Committee
 

Technical and Applied Research
2. 	Industry Programs 

Industrial
 
Services
 

Technical and Applied Research
3. 	Promotion and 

Field Organization Industrial
 

Services
 

4. 	Promotion and Field Technical and Technical Editing
 
Industrial Documentation and
Organization 

Services 	 Information
 

Documentation Technical Editing
5. 	Data Bass and 

Analysis 	 and Information
 

SIECA 	 Technical and
6. 	Finance & Public 

Industrial Services
Policy 


5. 	Previous Experience on ICAITI
 

Two recent management consultant studies have been ac

complished for ICAITI.
 

"Survey Report on Programming Considerations of ICAITI".
a. 

The 	Montana Inergy and MIlD R&D Institute - June 15, 1980.
 

b. 	"Report on Contracted Services for ICAITI" The Montana
 
Energy and MOD R&D Institutet September, 1981.
 

In these reports the internal management of ICAITI is analy

zed in detail, and recommendations were made relating to improving
 
A review of these reports, tothe effectiveness of the institute. 


gether with recent discussions among ICAITI management provide ample
 

evidence that ICAITI has the basic institutional capability to ex-

ICAITI recently completed a Final Reecute the proposed project. 	 * 

Program for the Transfer of Technology
....
pot 


AID Project Nro. 596-0066
 
ICAITI# Elias Hill
 
December 1931.
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The Final R~eport includes four evaluations of the pro -t
 
over its 1976-1981 lifetime, and was funded at mor'a $480,722.

The project resulted in the provision of technical services to
 
many small and medium size industries covering a wide spectrum of
 

enhancement of ICAITI's institutional capability. Industrial tech
nologies indlued tire quality control, hydrated limef tanning,

food processing (seeds, dairy, grair, vjjetables, fish), kraft
 
paper production, boiler maintenance, canning & packaging, syringes,

sterilization, serum production, cement, waste produce utilization,
 
soups, marine salts, and various chemical analyses.
 

ICAITI is currently being funded with $3,240,000 by ROCAP, 
over the period 4/27/79 to 12/31/84, under AID Grant No. 596-0089-

Fuelwood and Alternative Vnergy Sources,. This project is currently

undergoing its first evaluation. The project involves technical
 
assistance in wood burning technologies, research in wood cooking

and baking, traininq of personnel in the region, and actual cons
truction of wood stoves in various rural communities throughout

the region. In addition the project encompasses research on more
 
efficient lime kilns, and experiments with biogas digestors.
 

C. SIECA/COMENER
 

1. General
 

Comis6n Centroamericana do Energia (COMENER) does not
 
have its own permanent staff. SIFCA's Department of Physical In
tegration serves as an executive secretariat to COflENER. COMENER
 
has not had a meeting of the Ministers of Economy of the Central
 
American countries since 1978.
 

SIECA itself is a policy and research institute for the
 
integration of Central America In nreas of common oconomic inter
est. SICCA has a staff of approximately 150 people including

administration and support.
 

ileSIECA is divided into 9 oporating departments. These
includes ..
 

Industry
 
Agriculture
 
Fiscal and Tariffs
 
Physical Integration
 
Commercial Policy

Statistics and Calculartion-

Economic and Social P'gramn

Finance and Adrwilnttration
 
Science 4 Technology 
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On the following pages is a description of the operating
 

Sdepartments that will contribute to this project.
 

2. Institutional Aragmns
 

SIECA, as secretariat to CO4ENERO will provide the ac

tions needed to increase energy efficiency utilization which are
 
to be recommended to the public sector to utilizel will carry out
 

studies and compile the necessary information to orient the deci

sion-making actions as they relate to energy policies that promote
 

investment and utilization of appropriate technologies for energy
 Li 


saving.
 

The Department of Physical Integration, is in charge
 

of the energy sector and the coordination of project which promote
 

the infrastructure sector development, as well as of obtaining
 

basic information for making up the consolidated energy balances
 

and performing offer and demand predictions that allow the govern

ments to take the necessary policy measures for the development of
 

the sector.
 

SIECA includes the collaboraton of the department of
 

Statistics and Calculations which is responsible for the compiling,
 

processing and periodical publishing of consolidated statistics
 
such activfor the five countries of the Common Market and Panama; 


ity has been taking place during the past 20 years. The Industrial
 

Department manages matters related to industrial levelopment pro

grams of the area* and manages the accomplishment of the Central
 
American agreements for fiscal incentives for the industrial de

velopment and benefits provided to - idustry, as well as other
 

matters related with the industrial sector.
 

The Department of Economic and Social Programs, through
 

studies made on the situation and perspectives of each country of
 

the region in relation with employment and immigration of labor
 

hand, orients the coordination of national plans towards the estab-

The Departlishment of a new coordinated regional planning system. 


ment of Fiscal Affairs and Tariffs is in charge of promoting the
 

harmonization of Internal taxing of the countries and applying the
 
tariffs regime to promote the equitable development of all the
 

countries in the area.
 

The Department of Science and Technology promotes the
 
-
coordination of scientific and technological development and train 


ing required for a better development of the area. SISCA also in

eludes a center for Central American Integration and Development
 
Studies (]CID), which has a wide program of special studies that
 

represent a very significant contribution for the development of
 
this project.
 

' Source: Draft paper by Obiols at SIECA/COMENER 
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D. FECAICA andnThe National Chambers of Industry4 
1. FECAICA4--

- - - - - - - -- ~ 

'" 

C -ite.--has-vory-'itt'l -r, andt-'sorvesprimar
ily as a,channel to reach theanational chambers nd represents
.91rei-wida interests on behalf4 of the chambers. 

""2. National Chambers of Industry -

ne4 For the purpose of this project the National Chianbers are 
promotion and information dissemi-iation channels for prvjects -

prepared znaterials, and for distribut~.ig through their own in
house nwslettersappropriateaenergy information as wall as proj
act announcements of seminars, audits, training programs, e. 

- -

---

Since the offices of the National Field Representatives 
are located in the chambers, there is an opportunity for an effi
cient system to provide useful information and to promote ICAITI's 
energy services. Below we present some reading information about
the chambers ir oach country.--------

4- Costa Rica, Ctmara do Industria 
* Has been used for arranging -gem0rnars"3 

Rfepresentative.n -

by the ICAITI Field --

El Salvador, Asociaci6n Salvadref do Industriales 
Has between 300-350 medium and large companies as members 

Also# CAoara do Comerci a nIndustria 
*Ithas about 500 members Incluading small companies. 
*Not associated wuith FECAICA, but an additional channel in 
El Salvador for reaching the industrial community. 

4 

uatemala CS ara do Industria 
. Has ahout ?'0 members 
*Has a qocd sized staff# 15 working full time 
*Publishes, newsletter, bulletins, and the magaxine "Industria". 
*Holds monthly meetings.
*Has 38 greuilas, for various industries, including textiles, 
sweets, etc. Some met 2-3 times a woek. 

*Has an ofV~ce in Quezaltenango. 

Honduras, Asociacifn Nacional 4. Industrias 
. flas an Executive Director 
. Small staff 
. Does not publish a nevslottor or bulletin 
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Nicaragua, C~mara de Industrias de Nicaragua
 

" Has a good sized staff, 30 people.
 
. Has a Department of Small Industry with 7-8 staff members.
 
" Has a Department of Promotion with its own printing press.
 
" Publishes bulletins.
 

Panama, CSmara de Comercio, Industria y Agricultura de Panamd
 

" Associates with 14 local chambers of industry in Panama.
 
" Chamber in Panama City has over 900 members3.
 
" Colon's has over 400 members.
 
" Publishes a newsletter, "La Cdmara".
 

Since not all chambers have newsletter, for example Hondu
ras, provision should be made in the national Field 7,--resenta
tive's individual budget for any country-specific needs.
 

E. National Cooperators and In-Country Organizations
 

Throughout the five year project period, various national and
 
international counterpart organizations will collaborate with
 
ICAITI in carrying out the project tasks. Their effort is expect
ed to cover the following:
 

- Continuous liaison for information and planninq.
 

- Work directly with ]tAITI line pers(nnel in field
 
investigations.
 

- Provide assistance in the selection of specific sites
 
for demonstration units and obtain official permits
 
as requi red. 

- Take direct responsibility, with ICAITI's technical
 
supervision, for the construction and operation of
 
all demonstration units.
 

- Joint sponsoringq with ICAITI of req ional seminars. 

- Provide ter.onneland pay all cmno.t for their partic-
Ipation in rIoqional wilnma rs and in ICArTI workshop 
11 :s; 1 ()I ):;. 

- Promote wi de-scal, (11twmi'm nat fol ()I en,,rfy (en(n.rva-
Lion .ti tor c(mllp 1l,,I init tiei r(tt. I pilr jfr ts.'('tS 

T'|li f1,1 1 winI 1 intI I 1orv; c apabl o (ciO, fIttI pltinq in 

soma HomO all t. taltikii, v ino forOt of .i)oVtv .i I),(- (:o , I(-red 
thin coIl ;1hor.t )in:
 



4 Guatemala University of San C0arI s, Peace Corps, VITA, Uni~ted
Nations CentralAmerican Energy:Progra , 
Meaoameri-L
'7> 	 can Center of Appropriate.TechooySuis~EA)

Choqui Eprnet1Sationf Solar Energy Assoia-t
tion 	of'.Guatoriala# Instituto 'del Fomento Municipal
 

?n~ndadXNA2 
 OfOicina do Plan'ificac8rn Econftmi. 
ESalvador UniversitY Of El Salvador, Catholic University, RIO.
Lempa EnergyCommission (CEL), United National Con'tral American Energy Program, CENAP, Peace Corps,',
VITA, Solar Energy Association of El Salvador, Banco de Fomento.Agropecuariol.CLNTA.
 

Honduras 
 Corporac16n Honditrefia de Desarrojllo Forestal
 
(COHDEFOR), National University, United Nation's
 
CentroQ do Desarrollo Industrial 
(CDI)
 

Nicaragua National University, INVIERNO, Fundac16n Nacional
de Desarrollo (FUNDE), United Nations Central American Energy Program~, Peace Corps, VITA
 
'Costa Rica 
 National University of Costa Rica, University of
Costa Rica, National Board of Scientific and Tech

nological' Investigation (CONOCIT)l Centro do Itives
tuto Costarricense do Electrificaci~n (ICRE), United Nations Central American Energy Program, Peace
Corps, VITA, INVIERNO, Tecnol6gIca do Costa Rica,
Centre do Investigaciones de Energla.
 

Panama 
 Hydraulic Resource and Electrification Institute
(IRHE), Panamanian Institute for Agricultural,Research (IDIAP)
 
Although ICAITI will contact directly all of the above
organizations, their assistance for each specific application
will be requested through the offices of the national coordinators 	of the United Nations Central American Energy Program, who
are thoroughly familiar with regional energy problems and with
the relative capabilities of the local organizations presently
active in this field. 
 The criteria for selection of the field
* 	 counterparts will be that they are extension oriented# are
able to provide personnel to receive training in the technologies or systems to be introduced, assivt In construction of the
demonstration, and follow-up Inmonitoring the demonstrations.
 
The coordinators In the countries who already have expre.sed their willingness to cooperatt with ZCAIT? Ini this Projecto
are the followings
 

4 
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Guatemala 	 Oficina de Planificaci6n Econ6mica
 
Comit6 de Reconstrucci6n Nacional
 

El Salvador 	 Comisi6n Ejecutiva Hidroel6ctrica del Rio
 
Lempa (CEL)
 

Honduras 	 Ministerio de Energfa
 
Oficina de Planificaci6n Econ6mica
 

Nicaragua 	 Instituto Nicaraguense de EnerqIa 'INE)
 

Costa Rica 	 Ministerlo de Energfa
 

Instituto Tvcnol6gico de Costa Rica - Centro de
 
Investigaci6n en Energa
 

Panama 	 Instituto de Recursos Ifidrulicos y Energia (IHRE)
 

F. Institutional Deficiencies and Remedies
 

1. General
 

From the point of view of the project, the following would
 
appear to be deficiencies which can be addressed. Primarily, out
side of Guatemala, ICAITI is perceived to have an insufficient pre
sence. While in general the technical reputation of ICAITI is 
strong, it is regarded as a remote and relatively inaccesible
 
organization. Also, some of the ICAITI delegates have indicated
 
that coordination with headquarters is less than desired. This
 
means that important Information sometimes does not flow from the
 
headquarters to 	the field offices.
 

Finally, TCAIT] is dependent upon funding sources from 
the industries and institutions of the various countries it serves. 
The funding is not sufficlent to support the full rangje of activ
ities of which ICAITI Is capable. Ai a result of the fundinq 
problem, ICAITI loes not have a full compleinvi of staff for 
some of the nervices which would he rt.ndered undor t.he ROCAI' proj-
Oct. 

rhe pr()e t will be a major fact oz in ei.ltedyinq t hote de
f icioncites. It. will crvat.v nt. ron(je" illoch.sI.IIIIIi, for coordi nat. toll 
between h),iedquart or i.indl the e 1(1 r,.t-r,.dI t t I * It. will roaett( 
an explicit ,(pqrefiniv' out iach dproqrain of to I n nluitrI t in 
oach cotinLry clivii ; .i tunue t "pire c. '". It; will Iti1,111cf' the 
hirinq ot k0y t,)h0t I( pl)v 1),,n, l to '1nir' thE' .f llp)owor caip tbl-
I tlen to d,,l iver th,, t ,rvltent which w Ii r,.i.lt In riirqy -ffl
cioncy itipl nt. th l iutitri,1 p1l-itt l.ettstitod d, 	 lv 

http:r,.t-r,.dI
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Finally, the project is designed to assist ICAITI in gene
rating funds which can be applied to continuity of services beyond the life of the project. The primary source of funds Will
be consulting fees for actual services rendered in conducting
 

energy audits and installing energy saving 
measures.
 

As the program proceeds, however, as a result of the promotional activities, ICAITI should be able to' increase the contributions from its industrial member organizations, and also elicit
contributions from the governments of the region. 
Finally, as a
result of the enhanced capabilities of ICAITI demonstrated by
the project, it will be in a good position to qualify for addi
tional pr:ogram monies in future years from such organizations
as the United Nations Development Fund, and other international
 
financial institutions.
 

2. National Field Offices
 

The role of the national field representatives is critical to the success of ICAITI in providing information and
technical services to the industry of Central America and Panama.
There are a number of deficiencies with respect to their role
that must be addressed. We divide them into three areas: 1)
Need for national field representatives for Guatemala and Panama.
2) Staffing and the commitments of national field offices! and
3) Strengthening the support services available at the national
 
field offices.
 

a. Guatemalan and Panama FieldRepresentatives
 

Industry in Guatemala has immediate access to ICAITIand as such can direct its inquiries to specific individuals atICAITI or to the divisions. 
The result is that a coherent picture of Guatemalan industry's needs and use of ICAITI's services
cannot be made available to other countries through the national
representative. 
 A Guatemalan field representative or information and technical services coordinator for Guatemala can adequately address this problem. In the case of Panama there will be
 a need for a new full time national field representative.
 

b. Staffing and Time Commitments
 

The staffing requirements for the national field
offices are impossible to estimate with accuracy in the first
 
year. These requirements depend on the demand for the energy
sources provided through this project. This dertand is based on
* a number of factors: 
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.
 Promotion and Information
 

There Is a major need in a project of this type to
_____complement 
 the technical-skil]lsand -experise.-of-.CAITI-with
-prmo tibde esig Thr£nisiAddressed in the budget by the
provision of a CentralAmerican promotion consulting firm in the
first year. This will be Important in getting the project off
to a quick start and obtaining a quick first year Impact.
 

Additionally, ICAITI will need support in producing
technical information in non-technical formats for industry's
use. 
 Such materials will need to be attractive and readable.
Outside design and writing skills will be necessary to complement the existing ICAITI Technical Publications Office of one
(1)senior professional.
 

.G. CreditFinancial Hindrances to Industrial Conservation-and
suggested Means t-o Alleviate Them
 

1. Current Status of the Economy
 

Central America is expecting a reversal of the economic
growth of the past two decades. World wide depression, loss
of international and regional markets$ increased balance of
payments problems have exacted an economic toll.
 
2. Current Political Status
 

The unrest, political uncertainty# wartand civil dinorder that some countries of Central America are experiencing
are having an Additional deleterious effort on the industrial
sector. 
 Increased Industrial costs for security, high minagement turnover, and capital and management flight add to an already depressed economy.
 

Under these general economic and political conditions,
44+++ . +.
Industry in trying to survive by reducing costs and mimiuing
additional capital outlays until the overall business 
.. . . . 

and political climate Improves. Under these circumstances alleviating any existing credit and financial hindrances requires stimulating demand and stabilizing the political situation first.
 
Based on our discust±oi with banks, both national and
cosmmercial# an well as the Central American Bank for Economic
Integration# loan funds at unsubulitd rates are available
at 18191 interest And on short term, a 
year or less. The Banco Industrial do Guatemala Indicated that for Its prime Industrial clients ithas funds at 13t Interest And for lower notes
up to 3 years. 
An example of the decline In loan activity In
recent years was noted for Hlonduras. Similar patterns are
to be expected In the rest of Central America.
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