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1. Pursuant to Section 103 of the Foreign Assistance 
Act of 1961, as amended, I hereby authorize the Fuelwood
Alternative Energy Sources Project for the Tropical Agri
cultur al Re sea rch and Training Ce ter (CATIE) and the 
Ce.nt ra l American Research Institute for Industry (ICAITI) 
(the " Gra nte rs"), involving planned obligations of not to 
e xceed $7,500,000 in gr~nt funds over a six year period 
from da te of authorization, subject to the availability of 
f und s i n a ccordance with the AID DYB/allotme nt process, 
to heliJ in fin i1ncing cnrtain foreign exchange and local 
curre ncy cos ts fo~ the project. 

2. Th e Project consists of supporting a regional 
effort within Ce ntra l America and Panama (1) to test and 
provide new e nergy-efficient technologies for use in rural 
homes and communities, and (2) to test alternate species 
and a lte rnate pa t terns of production of fast-growing trees 
and shrubs. 

3. The Project Agreements which may be negotiated and 
executed by the officers to whom such authority is delegated 
in accordance with AID regulations and Delegations of Auth
ority s hall be subject to the following essential terms 
and covenant s and major conditions, toqether with such other 
terms and conditions as AID may deem appropriate . 

4. Source and Qrigin of Goo~s and Nat~onality of 
Servlce s 

Goods financed by AID under the project shall have 
their source and origin in the Cen.tral American Comr:lon 
Market or in the countries included in AID Geographic Code 

.. 
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000, except :IS 1\ID may othen.'i se agree in wri ting and 
excc~t as set out in subparaqraph d below. Suppliers 
of ~;L~lV j C(':" c';':C(:pt for ocpan sili !J!)i nC], financed by 
AID ulldvr till' ['roJcct shall ;1<.:IV(' the';"r n(~ltionality j n the 
Ccntr~ll /\11;")' i Cdll CUIlu.lon ivlarkeL or in the countries included 
in ,\II'! (:,':)(;Ll!)hic Code (lOO, except as l\,IIJ may otherwise 
e1Cjll'(' i:l \','1 it i r,(1i;cd exc(':LJt dS set out in :3ubparagraph d 
helm,', OC'.',dl ::tlli,!,in>'l fin(1nced by rdD under the rroject 
sh,lll, r'XCl'I'L a~, ;\10 IIic':lY nthf'rwise ct':.lrec in .,.;riting, be 
fin,lnccd only on fItll] vessels of the United States,. 

h. Conclitions Precedent to Disbursement 

(1) Prior to dny disbursement, or to the issuance of 
(lny conl:;i! tnil..:2nl uucumcnt" under the Project Agreements, 
lel'.l 'J'J LJnd C,/,J'it shall [urni:;h, in form .:.1nd substance sat
isfactor'/ to ;'.JD, ii coo.i-dinating dCJreement between ICAITI 
and CNl'I 1:. 

(2) Prior to any disbursement, or the issuance of any 
comixi tJl1(;nt documents under the Project 1\greement \Vi th CA7IE, 
to fj n,111\:0 the j,rocurc'ntr'nt or USE.' of pesticides, CATIE s!Jall 
(c1) furni~;h, in form il.nc: substance satis::actory to 1110, a 
pI elll (~n:;uLi III t h~lt )'ro]),-,1.- ;,c1feguan~s, con~-;i~)tent wi UJ the 
ncltul-C ;In(l PU1-;'O:;cs of the Project, arc established Llnd 
lo11rA,'C:c] j n tlH' procurclll(~nt and U~3e of pesticides; and 
(b) oiJ!,i II the l'/ri ttc'n approval of AID prlor to tile pro-
curcl:ll'nt or \J~;I' of o.ny pesticide. 

(3) Prior to any disbursement, or to the issuance of 
any C(}J:l:'li.tli:r~nt JOCUJl1ent:3 und(~r the Project AlJreement with 
IC1\1'l'I to filLl!lCt: rCI\ITI-related activities, except for 
contrLJctin(l oj cl. financial/mdnLlc)ement consultant and for 
eXlx~ncl i Lun',; i ncurrec1 for travel <md rer eli em costs incurred 
in Cooj)crati;1(] Countric.ro by ICArTl related to the prcnara
tion of tim("-pl1d:;ccl implementation plans for the Project 
for cach COO!-'l' L, t i r1C] COUll try, rCAlTI shall furni S}l inform 
and subc, lance :;,1 ti.r,; factory to AID Cl t.ime-phased implementa
tion pLln, includinl~ buclqets, for its portion of the Project 
which details c1ctions to be taken and procurement arrange
ments to be made clurinlJ the first year of the Project. 

(4) Pl-ior to any di sbursement, or to the issuLlnce of 
any COllunitmcnl documents undc;r the Project AlJreement \'"ith 
IClIITI to [in.:-(nce the contrClcting of engineering :3tclff not 
alrea:y on the ICAlTI staff, ICAITI shall furnish evidence 
to AID, in form and substance satisfactory to AID, that it 
has contrac~ed for the services of a financial/management 
consul tanto 
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(5) Prior to any disbursement, or to the issuance of 
any commitme nt documents unde r the Project Agre~ment with 
ICA I TI f or o pe r a tions in Panama, ICAITI shall furnish, in 
form a nd subs tance s atisfactory to AID , evidence that the 
Go ernmen t of Panama will permit it to implement project
r e l a t ed activities within i t s territories. 

(6) Prior to any disbursement, or to the issuance of 
an y c ommitme nt docume nts under the Proj ect Agreement with 
CATIE f r any th i ng other t~an expenditures incurred (1) p t 
Turri a l ba , Co s ta Rica by CATIE for hiring sta ff, or (2) 
fbr tra ve l a nd per diem costs : ncurred in Cooperating 
Co un tries by CATIE re lated to the preparation of time
phas .d lmpleme nta ti on pl ans for the Project for each Coop
erati ng Co un t r y , CATIE s hall furnish, in form and sub
s t a nce s a tisfac t ory to AID, a time-phased i Kplementation 
pl a n, includ i ng budgets, whi ch details actions to be taken 
a nd proc u rement a rrangements to be made for its portion of 
the Pro jec t durin~ the first year of the Project. 

(7) Prior to any dlsbursemen~, or to the issuance of 
any con~itment docume nts under the Project Agreement with 
CAT I E, ~ror expenditures incurred in initiating field experi :- . 
me nt s i n a Cooperating Country, CATIE shall obtain from sue 
country' s c ounterpa rt n a tional agency or agencies and fur.
ni s h, in form a nd s ubstance satisfactory to AID, time-phased 
imp l e mentation plans, including a budget, for activities to 
b e c a rried out in such country, detailing actions to be 
take n and procurement arrangements to be made during the 
first year of the Project. 

(8) Prior to any disbursement, or to the issuance of 
a ny commitme nt docume nts under the Project Agreement with 
ICArT I f or e xpe nditure s incurred in initiating field experi
ment s in a Cooperating Country, ICAITI shall obtain from 
such countr y's counterpart national institution(s) and 
furnish, in form and substance satisfactory to AID, a time
phased imp l e me ntation pl~n, including a budget, for acti
v i ti e s to b e carried out in such country, detailing a~tions 
to b e taken and procurement arrangements to be made during 
the first year of the Project • 

c. Covenants 

(1) CATIE shall covenant to continue to collect data 
and distribute results on those experiments or portions 
thereof WhlCh require monitoring beyond tQe life of the 
Project. 
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(2) CATIE sh~ll coven~nl to usc its best efforts to 
cnsun~ tha l i U; cuunterpart r.) t j onul aqencics VJi 11 conti nue 
to colL'dj()I.,ll~ Wil,tl it i'1 the' ("01lection of duta and dis
triDuti(l;) (l! l,':;ull~; on thu;;c' (,:-::lcr:"',en(" or portions 
then'of vJhi,"; r, 'luir(~ monitc'rl;)lj bc~r()nd the life of the 
Proj,'cL. 

( 3 ) ~ ,!, 1 ';' i : ; h d 1 co v c' 11 ,t n t to usc j t 5 he s t e f for t s to 
imlJ}('Il,(,tlL til' r', ,")p,:n"lldzlti()llo', U!' the finClncial/munr1qement 
c()n.-~·dl~·>';It-. ~::~ Lc hir(·(·i u:ldcr t.!·~I~ tJroject dnd t() Sll111llit, 

v.'ithin (j(1 eL,',':; "f rcc<.:ipt of ~;uch con!:;ultdnt's final 
r~'port, <In 11-,lplcmc'ntation lllan for the consultant's recom
rnendat,i ow;. 

(,1) L',\'l'Jl'; ~~Il(dl coven.:1nt to ~~u}.)mit to AI!), In form und 
sU\):;t:lllr:C' ,It i,':dClo,-'.' to 1\10, al1llu::ll impler,\er.t.Jtion plans 
fur it,; 0\':11 d'::tL'nlic':' under thc Project prior to November 15 
of tlw '.'l',')' 1 ~'l'ccC'd] 11(1 til,- ye,'lr in w;1ich (',"lch plan is to 
t d 1 : c C' r f C' c t f () r (' v (' r'/ ye.:1 Y 0 f t ~1 e Pro j C' c t (: xc cpt t !t e fir st. 
('1\'1'JI': ~;kll.l Lll:;o cov('nZlnt t.o u,;e its be~)t efforts to obtuin 
and to ~;ULli'lit to 1\111 annuiil implementZltion i>1::1ns from its 
c()Unter!illrl llcltional d(y'ncles for th(~i r dcti vi tic~:o un·~:cr th(o 
Pro:jc!ct pricn" to ~'J{)vC'lI\bcr 15 of the yei1r preceedin(J tilC ye,lr 
in \'ihich L'dC:l i:j to li1}w cffect for every year of the Pro
ject exccj'~ the [ir:;l. 

(,))]C11ITI :;helll cnvenZlnl to submit to 1\10 in form ,lnd 
suo,c;t:ll1(,c' ~'l t.l" f:lctor~' to }\ID i1;lnual implementation l'lcin,; 
for it:; O'.,'ll ,lctivitir':-; under thc Pro:iect prior to Novc:mf:<"r 15 
of tlw ,/,-",,' )'H'cccciillq the YO(H" in which e~ch plan is to 
t ZI k (~' (' f [c ( , f. f () rev l..:' r / y (> a r 0 [ t1w Pro j e etc xc e p t t h c fir ~.:; t . 
I C;\ I ']' ] ~ ; h :1]] d 1 :: 0 co v c n ,l n t tOll~; cit s b e ~; t e f for t s too b t iJ i n 
and to :;lIj!llli l tr) lllD annual implementution plClns [rom its 
counLerj);Jrl !lillirll}'11 ill:;titutiol1~:; for their acti"j tics 
uncJc'r tho i'r()j(~ct prior tu November 15 of the yeur prec(~ec1inCJ 

the 'lecH' ill \·.'hich e"ell plan is to take effect for every 
yeur of tlll' Projcct c'!;{cept the first. 

d. \'Jaivcrs 

The fol lO\'Jil1~1 \vi1i vcrs to AID regulations are hereby 
approved: 

Naiver of source, origin Clnd nationality re0uiremcnts 
for goods and services is Clpproved to permit procurement of 
goods from 1\ID Geogr~phic Code 941 and of services from 
suppliers \~')lose nationality is .in AID Geoqraphic Code 941 
count.ries. In l1cicillion, short-term technicul ussistance 
serviclCs in silviculture techniques to be provided to 
C1\TIE may he procured from suppliers whose nationality is 
in AID Geographic Code 935 countries. 
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r;1 (I /. 
__ ~~ .' \ It, 

Acting Deputy Administrator 

, 
GC/Ll\C: S\~hi trnal1: cw: 9/2 :;/79: x2 918 2 
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1'0RE~.yrORD 

"In 1963 when the lLlst world forestry survey was completed, 
29~ or Lh~ ~drLh's surface was tree covered. Subseque~~ 
region31 sUlveys have been of variable quality but all seem 
to inciiciltc that deforestation is advancing quickly in the 
Third l'I'or lei . !led f (J£ the wood cut in the world and the 
lJlC'd~ j;]c,]ority of the wood cut in the Third World is used 
(l~; Luci. l':xc-eIJt for ct few countries, this resource is reaped 
II1Ure Lapid 11' than it is sown." 

"Fl.'IV ('r"'Jl- t:- .. '.S i1dVV started successful reforestation pro
(Jl"LlLlS, n()t"Jlt!l~,tanciing the fact that it. is probably the 
IillJSt lLlcrative !:Jotcntjal investment for cr.ergy production. 
i~(~forestcJti()n would give work to many people, requires little 
cdpi Ll1 c1Wj produces a high energy yield (especially with 
LdSl cJlowing species, as the eucalyptus). If reforestation 
is combinccl with extensive programs oriented to the goal of 
hel\' Lily edch campcsino owning a more efficient fuelwood stove, 
reiorestiltion work would invert the terf~ble ascending 
spiral of environmental deterioration."~ 

"The kind of world that could develop around energy sources 
that arc (·fficient, renewable, decentralized, simple, and 
safe CilIll10t be fully visualized from our present vantage 
point. [ndccd, one of the most attractive promises of such 
sources is a [Llr greater flexibility in social design thLln 
is afforded by their alternatives, Although energy sources 
mily not dictate thc shape of society, they do limit its 
rilnge of ;)ossibilities; and dispersed solar sources are more 
compatible thLln centralized technologies with social equity, 
freedom, and cultural pluralism. All in all, s~lar re
sources could power a rather attractive world ... _1 



"The energy system of the truly poor contains no easily 
trirrunabJ C' fat such iE that represented by four-to five 
thousanLi-pound i)rivo.te c:.utomobiles. Furthermore, a global 
recession docs little to dampen the demand for firewood as 
it temporarily does in the case of oil. The regrettable 
tru th is tilil t the amount of VlOOU burned in a particular 
country is almost completely determined by the number of 
people who need to use it. In thp; absence of s'li table 
alterno.tive energy sources, future firewood needs in these 
countries will be determined largely by population growth. 
Firewood scarcity will undoubtedly influence the urgency 
with wh~ch governments address the population problem in 
the yeo.n' ahead. 

Even if the demographers are surprised by quick progress 
on the population front over the next few decades, the de
mand [or basic resources like firewood will still push many 
countries to their limits. Fortunately trees, unlike oil, 
are 0. renewable resource when properly managed. The logical 
i~nediate response to the firewood shortage, one that will 
have many incidento.l ecological benefits, is to plant more 
trees in plo.ntations, on farms, along roads, in shelter 
helts, ilnd on unused land throughout the rural areas of the 
poor cc)untri es. For many regions, fast-growing tree 
varieties arc available that can be culled for firewood 
inside ,)[ a decade." ~/ 

This pn/ject 'J,·:cs its genesis to the pioneer and brilliant 
writings of Dellis Hayes and Erick Eckholm of the Worldwatch 
InstitUte, Washington, D.C., and to Sandra Bregman of the 
U.S. Dept. of Energy who brought to our attention the in
novative work of the Worldwatch Institute. 

1/ "Energy in the Developing World" by Denis Hayes. Facetas 
Vol. 11, No.3, International Communication Agency, pp. 
28-9. (Translation: ROCAP). 

2/ Denis Hayes: Rays of Hope. New York, W.W. Norton & 
Company, Inc. 1977, p. 159. 

~/ Erick P. Eckholm: Losing Ground. New York, W.W. Norton & 
Company, Inc. 1976, p. 107. 

i1 



Guatemala City, July 29, 1979 - El Gr~fico 

(Informal Transl~tion) 

40 t-1EN P!V l\UED j\ i",\EM 
TilEY CUT :~ SO 'I'REI-:S AND ESCl\PED 

FurLy mell cHmed wi th machetes and axes invaded a farm on 
Km. r) of the l\tlantic lIighway. They cut 250 trees which 
they chulJpecl for fuelwood and then left for an unknown 
uestination. 

The durninistrator5 of the farm "Miraflores", located at 
tlw auuvc me:'+- i oncd address, informed the pol ice that un
known persons suddenly appeared at the farm and proceeded 
to cut thc~ t:~ees. 

~Jhcn they h<1d cut 250 trees, they chopped them for fuelwood 
and then esc<1peu. It is not known where these men came from. 

1~ere h<1d been some earlier incidents of cutting a few 
trcc~, but more than 250 were cut this time. 

AN .I NSI'EC'L' ION I<.EQUES'l'ED 

'l'l1L' l1eiqlll)()rs of tha t. sector asked the reforestdtion insti
tutiuns to inspecL the area. 

It can easily be seen how in a few hours the trees were cut 
by strangers who invaded the private property. 

iii 
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I. PROJECT SUMH1\RY AND RECOMMENDATIONS 

1. ?\pjJrc)\,~11 by the LAC Bureau DAEC of the Proj
ect dcscr~'!_~c~~ ;-Ic·rci~.l for ~ tot{]l cost to A.I.D. of 
$7,500 ,oon in 'jr:1nt funds (Food and Nutrition). 

2. i"\ppro'J:11 of a 72-month project period with 
d project activity completion date of December 31, 1985. 

3. Ntificdtion to Congress of the above ac-
t ions. 

4. Authorizntion of FY 1979 funding of 
$500,000 to provide the first A.I.D. contribution. 

5. Waiver of source/origin requirements to 
allow procur cment 0 f pr imar i ly long-term services from 
Code 941 countries and some short-term service from Code 
935 countri8S and some short-term service from Code 935 countries. 
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B. Summrlry Project Description 

1. Gr:'lntees 

'TWo rccjlonill institutions will implement the 
Projert: till' Tl-OpicZll I\griculturo.l Research and Training 
Center (Ci\TIl::) , \viUl hedc1'!uurters ('it Turrialba, Costa 
RicZl, ilnrl the C('ntrZll American Research Institute for 
Industry (ICAlTI) ,.;ith headquarters in Guatemala City, 
Glktcm,ll,-l. noth rC:]lon,-,1 institutions operate throughout 
Centr:,] '\m(crl,_',l ai'll'; P"n::ma and are mandated to support 
n<.ltion:ll c:l"v"lopment (; fforts in their areas of expertise. 
CATI!::':; tJiltucd l\(~nc\'.'aLlc Resources Division will provide 
C''']K'r t i ~:;c: ,ind 1m))] {'mcnt tl1e Proj ect with regard to fast 
Cjrm .. ;jn'! cree,s ~ll1c1 ,~],ru)Js. IC1\ITI's Technical and Industrial 
Services Divi';jon v:i 11 iI<lF1 1ement the Project with regard 
to ene)~gy efficient:. t(:{chnologies. T:1ey will consult and 
coordinate tl1eir ,lct j vi tj es as appropr iate. 

2. Pl- 0 -j cct S ununary 

The Project supports (l regional effort within 
centrell Americzl ill1c1 P,mZlm:1 to (1) test and provide new en
ergy efficient technologies for use in rural homes and com
munitie~:; ,me! ))y sm:1l1 dnc1 medium industry, and (2) to test 
alternate ."pecie:5 of fast gro\<ling trees and shrubs Clnd 
(lltern:ltc pilttcrns for their production for use CiS fuel. 
A survey wi 11 be condllcted to identify areas within the 
rC'gion wh('rc' the :~u!)ply of fuelwood is critically short. 1\1-
tcrnilte production tr ials and technology demonstrCltions 
-",'ill De cOl1ductecl in ,juch critical .Jrcas throuqhuut the isth
mus. The r'c~sult~; "vi 11 help determine the impact that large 
sCido intrnc1uct ion of new technologies may have on the 
Clccessibility of fuelwood and cost to consumers, and on 
more efficient use of fuelwood or other renewable energy re
sources in households and small or medium industries, and 
in the community as 0. whole. 

CATIE's Division of Natural Renewable Re
sources will work through national coordinating agencies 



with small farmers, community leaders and national fo
restry or aqri~ultural r~se~rch institutions or both. 
CATI E will (~oll ec ~ dVCl i 1 ~lble exper iences wi thin the re
gion and v:~-)l·l,:\'!ide Lind i)ro\'ide assistanrce in the conduct 
of prorlur.t-i'!n t:-i.-ds usinq selected fast-growing species. 

These 
triZ1ls \-;i 11 1)(' con( Jctecl in critical,potentially criti
C::11 or in ot'l 01- ;} ppro pr ia tear ea s inc lud i ng farms, com
munitic:::; dnd nrnte,:ted research stC'ltions. Experiments 
v;ill iJc' con(iucte(l in .11l participating countries. Long 
<1n(l slwr t -- t crm tT Z1 ining in no\v production methods will 
be offc'rc(l to over 200 cooperating national agency tech
niciZ1ns. 

ICAITI's Technical and Industrial Services 
Division ~ll] work with nZ1tional project coordinators, 
nation;}] cnergy ~ncl technology institutes, private man
uf()cturors, anCi 110me owners. It will procure or produce 
technolo'li co' for test ing and demonstration which promise 
either to incre~lse the efficiency with whir.h wood is used 
as Z1 fueJ or to usc renewable substitute fuels. Some of 
these tecilJ1c)ltJ'l i (~s because of cost and environmental factors 
(such cl~~ Li()n\:1:;~~ (md :30L3.r) will be demonstrated in as few 
as three selected critical areas while others will be demon
strated in illl six parLicipZltinq countries. 

Doth institutions will establish or strength
en rol;}tio0ships with national and international public 
and pr i V~ltC or'J,Hl j %:at ions having the potent ia 1 to act as 
(1 i sscminZ1i j n9 Z1iJentO'" for either fuelwood production or 
energy pffi cient tt,chnologies. These include such organ
iZZ1tions ~s n~tlonZl] extension services, agricultural 
production and mClrketing cooperatives, electric institutes, 
VITA, the Peace Corps, etc. 

'l'hc A.J.D. contribution to t~is.activity, 
over six yeZ1rs, is proposed to be $7.50 mllilon. Details of 
the P~Ojc~t hudget, institution counterpart and national 
contrlbutlons appear in Annex XIV and in Part III.C 
Financial Analysis. ' 
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C. Projc~t Issues 

D:"\~~C_L';S11(~~;: TIle isst:es raised by the DAEC 
review of the P1D (Annex VI) ~re covered in various sec
tions of th,-, P:lj.Jl;,- ,1l1d summar i ;~cd here: 

1.:,. f'uchvoocl Vei. l\ltern,-:1tlve E;rlcrgy Sources: 
1\lt_hour;li (i,it_,; ,irc' somev:hat contradictory, the extent to 
which cuttill: :·or fuc1\-Jood contributes to rE~gional de
forcsi>lti(J;l .' }J"ol!-o; t.G l-dnk significantly behind the ef
rl~cts of ,'onuw!l-ci:1l lumbcrinC) and land clearing for new 
[;lrm~~. i1cy .. .:c:vcr, t_herc j s considerable var iation within 
countr! I'e'. rr1H' nll)ject (jo,ll no longer includes reforest-
,ltlon ;,- ,l lJrirlCi;-,;,l nlJl,:ctive. Although the project 
<ltt,lCK:; (lllC' nf LllC' root l::IUSCS of deforestation, and haS 
the potc~l11 i ,1 to z1l11cl ~ orate its ratfc, the problem of re
forcstcltiolJ is " 1:lr901-, principally country-specific one 
in nature. Fucl~ood related activities will for the most 
]Jilrt t11us be! limited to identified areas of actual or po
tenti,ll criticdl shortages of fuchvood. 

~lis Project will begin with the identifica
tion (jf (lctU<11 ,iIF: potential critical areas of fuelwood 
scarcity. Surveys Jnd experiments will be carried out 
to [j nd tlll' mo,;t i1ppropr iute fast growing species of 
pl<1nt s for the V,-ll" i ous eco 10C) ica 1 conditions encountered 
in the isthmus. Species will be judged on their ability 
to sdtisfy rural requirements for fuelwood and offer po
tenti ,11 for usc in ,vJroforestry, timber and fence poles. 
Investigcltions Zlnd field trials of technologies utilizing 
fuclwood r.1Or,~ efficiently or using alternative energy 
sources will be carried out. 
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Thj s prol·~ctL!:-; being presented before 
r-:ITRE fWr!;onnel visit Central America to carry out the 
p_'uj)osed ,- (.''1 i ,-n.l j r:nergy iJ ssessment. ThU~3 no direct 
coordin,-lt-inn hClS beon possible. HOvJever, work under
token In d(~\"L~loIJin'1 this project will be of great util
ity to til<' MITRC tL~dm. In Clddition, we are confident 
tlFlt fuoh·:oocl will be identified as «( priority area by the 
MITT~E dllClly.: i ;:;. T11i;:; Proj ect a Iso responds to parts of the 
Centr~li TlI'l(,r j Cdl1 Enor<]y Conunissinn' s resolutions (Annex 
XIII). ;;(;rn1]1:,1',; to be :Jiven throughout tl,e region by 
CATIE Cln',: 1eA1'1'1 will ~lc1dress the regional energy situa
tion linkilF] it Lo tl1is Project. These discussions should 
assist ill incre;ztsing regional awareness of energy and 
natura] n'sn\1rcc problems. 

J.P. Small Industry vs. Home Fuelwood Use: This 
Llcti vi t'/ \.: i 11 :;ubj ,-'ct about ten energy effic ient cooking 
stoves to scientific i1nalysis and modification before 
approxim:lt c1 y 450 in-home units are test€(1 and demonstra
ted. DeT1\(Jllstr"tio[l wi II be carried out in all six count:~ies 
<1nd coorc1inCltcd through cooperating national institutions 
and volunt:1ry (lgoncies. 'rhe PeCJce Corps wi 11 coopcrute 
in tl1i c; rrojccl~ where there are Peace Corps progr~lms. To 
our knowle~<]e this Project is subjecting some of these 
u Itern~ltives to scient i fic testing I demonstration and 
evulUution for the first time in the Isthmus. Progress 
iJncl fin,,] reports on Project activities will be given to 
tl1e above; institutions, USAIDs and other pr ivate und public 
institutions for country dissemination. 

1.C. Rcse~rch VS. Application and Dissemination: 
Consultation with Solar America, ICAITI and CATIE confirm 
the DAEC view that considerable research has already been 
done in ~reas of project concern. No basic research is 
contemplated by lCAITI in technology development; evalua
tion, modification and transfer of E'xisting technologies 
now in use in Central America or elsewhere will take place, 
however. 

Under the CATIE portion of the Project a 
survey of existing research will be carried out to identi-
fy species that have ulready been tested and found suitable 
for the region. It is expected that approximately 15 species 
will be identified. 
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All Prnject-sut)ported i!1-cQuntry work will 
be performed in close coordination through national pro
ject coordin~tors Jnd with national institutions who, 
with CATTE anrt rCAlTY, will be responsible for site sel
ection dill: <ill c:nnstnl"tion, testing, demonstration and 
disscmindti(ll1 (lc'ljvities. These responsibilities will be 
confirmc'd iJi hritiJ1Cj pri!)!" to execution of in-country acti
vit ic'c;. f' ,ur project cuuntries are CA'I'TE members and 
(xlltrildlt" ~,~SC,()OO per 'lear. Guatemalan and Salvadorean 
<1tjrcemc'nt., L,l\'" ]lcd. '/ct. lJ •. :en completed al though El Salva
dor's ie, !,,'Inrl' its ConCJress at this writinq. CATIE dues, 
howcvc'r, ()bl<lin !,lcI1lorandLl of Understanding c}etailing t~e 
country COllJllc'rpart from each national agency. This 
permi ts C,\,[, jE tu Oi)Cro.tei n each country even without a 
sign cd um! IlC' 1 1.1 aq reemen t . 

TIl(' !'(:Z1CO Corps has partic.ipated in the cun
durt :,1' (rk't·'r. "-ur~l' ;:;urveys used to prepare this proposal; 
four vo 1 un i (;0 J' s :t :-(' : JLCSPll tly assigned to CATIE IS Na t ura I 
I{enewabl(' Hcsnurces Division. Others, such as those in 
Guatem,lla, 'Ire involved in tree production progrLlms with 
not_Lon.::!l ro)"{.',jtry institutes. T'Je anticipate using PCVs 
to ~I c.:;:o j r: l i I,d: iona 1 coun terparts in demon s tra t ion and di s
sem i lid t i C)ll ,I C t i v j tie s, in carry ing out product ion research 
and i ri ev,'Ll ULl t inC] re'.~epti vi ty to the var ious technologies 
and mcthoJo]oqies (Annex XV). The AID-Peace Corps PASA 
(AC/US8-57] 1-1-79) mLly [lroduce useful energy alternatives 
which thj,; f'r'iJoct can help test, demonstrate and dissemi-
nLlte. pevs trained in renewable energy technc)logies under 
this rASA will also be useful depending u~on when available 
and whc~rc ass iqm'd . In addi tion, PVOs and the Peace Corps 
will t)L: enc()urclgcd to becOJl'.e involved in dissemination; 
reactions () f Cen trLl ] Arner ican Peace Corps sta ff and of 
such experienceu PVOs as CARE, CE~ffiT and Choquf are very 
encouray-ing. 
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2. Coordination: A series of coordination link
ages iln~ let>lj1o(j in th(~ body of the paper. In addition, 
Clnnuil] imp 1c%f':lLlt i on n 1 em s wi 11 be deve loped on a coop
erative h;l:~)~) })('tvit('n t,;;(~ regional institutions and their 
countcrpa) t J1dt- i':)nal institutions. With regard to Panama's 
l\lb~rl1,lti\'(> t~n"rqy pr()ject (525-G207), IeAITI will coordi
n<1L~ dl,'Livili,>:' \vlth IHHE. Tlle Panama project specifically 
exclude's firc'h'c,,)(l ('ffjcLencies and stove development, and 
looks to ';ucl, It'i i vi t -te;; to bo included under this Project 
,1S \"\~1] <IS lidininC] and related activities. CATIE 'Wood 
rroductiun <lctiviti,'s will take note of tree production 
efforts in th,::, .J\ID P,m,lma Watershed program (525-0191), 
wh i eh tlw N;ll \11' d 1 j<Ynl:'w,lble Resour ces Di vis ion helped 
dosiqn, :mcl in the AID Costa Rica Natural Resources proj
ect ('JFJ-(114 r,). 

3. Socicd 1\nalyses: The Social Analysis is based 
llPon the l'esults of usc und attitude surveys conducted by 
rC\!s in four of tlw countries, upon an attitude survey in 
fivl' drc;',s in throe countries conducted by an AID contrac
tor, ,\ revi C\'; of rclClvant literZlture, and the analysis by 
u GUcltem,l l,ln ilnl11ropologist of the foregoing and other 
materi(ll~;. Sociologists will be employed under the Project 
to help d~siqn Zlnd evaluate preferences regarding the Rel
c'ctic>n of fUc>lwood s~Jccies and technologies and the effects 
of the Project on residents within the critical areas. 

4. Institutional Capabilities: with the assist
ance of A]D consultt1nts, and based upon subsequent review, 
subst,lntiill increa~c;cs in technical assistance to both 
CATIE ancl lCArn were Cldded to the Project. Based upon 
on-site surv~ys conducted by AID consultants, technologies 
hLlviny ili gh-cost clfficiency potential have been selected. 
Specific criteria employed in this selection process ap
pear in tho Technical Analysis. 

S. Landsat Component: Bnsed upon further re
view with CATIE and Central American technical personnel, 
and tiJkinCj into iJccount the elimination of rEduction in 
deforestation uS u project goal, Landsat will not Le used 
under this project, nor will other aspects of the extent 
or causes of deforestation be pursued. 

Mission Issues: ROCAP has identified the follow
ing additional issues during Project design: 
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6. Peace Corps ~articipation: As presented in 
Annex XV, ROCAP and Pe<1ce Corps Offices in Central America 
have con~;lIltecl at vtlr ious stages of Project development. 
Volunteers ~nd Staff have provided invaluable advice and 
<1ssisttlnce to ROCAP. During implementation ROCAP estimates 
thllt U,e "'::'i--"j co.=; of 4G PCVs wi 11 )Jt:.! particu] ar ly useful 
in (~nhClnC i nq program implementat ion both in the field 
<111(1 <1t t:hc hCdCiliu<1rters of the two regional institutions. 
Nevert-iw lc'sc;, th(~ [,(,ace Corps no longer operates in Panama 
und thei r Ni C,-lr:HJlldl1 program is presently suspended. The 
issue {iT i c:(~s rc~gtirding the effect on Proj ect implementa
tion 1,n countric::; \,1herc Peace Corps participat.ion is lim
i ted or IH1'-'Wti i lable. 

ROCl\P lIllS :Jttempted to involve' the Peace 
Corps bcc~use volunteers provide enthusiastic, capable 
and on-the-srot resources in rural Ureas. Volunteers 
spe:lk not only our language but that of their communities. 
PCVs ,ln, irJcZll U-ansfer agents. other options exist at 
the 10C~1] 1 elTcL, however, inc luding community organi zat ions, 
coopc~r,l t i vcs, PVOs, teti cher s and government extens ion 
aCjcnt~; in :lqr j cu lture, heCll th and community development. 
T1w,-;c ,! 1 tcrnLli: (> SOl~rces of Proj ect support wi 11 be mobi-
1ized ,lS nl?CeSS'-ll~y by the regional institutions working 
through the> national counterparts. The small number of 
voluntce>rs proposed for assignment at the two institu
tion,d, hc,ldquurters mC<'lns th<1t their services, while 
extremely u~e>fu], ure not critical to Project success. 

7. continll':nce of Project activities after termi
na~ion of 7\.1.0. support: This Project will be completed 
in six years. Nevertheless, in-country dissemination of 
results to tar]et popul~tions will only be beginning to 
have ~n impoct. Both cooperating institutions will exert 
signific~nt and increusing effort in technology transfer 
during the Project. Both regional institutions have as 
major responsibilities in their charters that of impartiny 
their knowledC]e anc1 skills to national governments who have 
resources and personnel to apply new technologies nation
wide. Support and interest already evidenced for this 
activity i:; strong; two unsolicited letters from Guatemala 
(Annex XVII) express strong interest in the activity. 

USAID officials with whom we have consulted likewise are 
anxious to use the results of CATIE and ICArTI interventions 
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in onqoillq :IJ\<' proposed bilaterdl programs. Past nation
a 1 support. fnr CA'J'I E uct i vi ties in (j 11 six r sthmian coun
tr irs hdo; li('('n ;;lrol1C) tlnd conti r!1I011S. ICArTI, in recent 
y(>tlr~j, ]1;; lTlii c i,' CjCl'It strides in e:.panrling its services 
tllrOIl'f/1()1It t-l,(' I-eq i on. It lidS full-time resi.dent rep-
1 (':c>cnL.Jt-j'lC:; 'n Lho five CentI'"l T.ITtc!rican r(~p\lhl:ics. 
C c n t 1"1 I :\ Tll .. 1- i ( 'd : 1 j Ii t C r (~ s tin t (' C h no] 0 lj y reI il ted to a 11 
level,; rd- ("V-'-Jl j S cjl-mving "puce. \'Jr. ~lre confident that 
tlic~;;,' ,1.'mOllS Lr;lt i ems of wi 11] nqness too ~lpply project con
clll~~ioll:--; \\'ithin 1:11(> reqion augur we]] for oontinuFlnce of 
t 11 l--' ,IC' t i v i t Y ,I t L11C; n ,Jt: i rJ It <1] 1 eve 1 • 

1(';\1'1'1' <Inc'! CATTE, i::1S :3t:1h'rl jn the: approrriate 
instillltillll.,l -Ill 1 [inilnr~ii-ll :lnneyCS, dre depennent on sup-
por t iJwy ""C'l! i V" from r.hc! i r member s uncl from internationa 1 
,-1]111 pI" i "'dLe! (jrlllC"Jt';;. Both continue to be innovators in their 
fic'i(l;. Cl\TU:',-; pior1C'E'r:inq vv'ol-k in multi-c1i:3ciplinClry small 
f,lrm i IHJ sy:; t ('lll.S )- C:3 e" r C'11 lIil S <l ttr;:-I ct eel wor lc1-\vi ete at tent ion 
imel :;\It)l)()l't. TC/\ITI is linked to reseLlrch institutions world
It; j cit'. j L pl ovi i Il~;-; ,;(~rv ices un ique in the reg ion to both pub-
1 ic ilJ 1,1 ))1- i V,l teo :;ectors. In tc!chnology matter s ICAITI frc
qu'-'ntly c3DC:ll:,; for UlC recJiol1 ;111(1 is c1 leader in gasohol. 
JL~ j)il-C'I'lrll- \-:i 11 ;~POlll-: for t11C reC]ion at the forthcoming 
Nc\v (ll-jC,Jn:; Jntcrn,ltiontll Ga.sohol Conference. ICAITI is a 
rcr~i pi (']1 1_ () f ;1i (I from ,I num1)('r of ClSS istance Clgencies in 
t11C::;C' C! fro!' I:: <1nd HOCAP is c0:1fic1ent that resources \Vill 
cont-jl1\1/ to -J),' '-1v'-1i1C11Jle to support future <lctivities. 
Even if 111 i'; pl'OVC~ incorrect, both institutio,s Clre com
mitted to COlll:inue work in this subject mutter u;,ing their 
own rC';;(ll1rCI':~, <1l1)C'jt .,t ('1 reduced pClce. 

H . '.j i ::1 b j 1. i t Y D f I Cl\ I T I : I CA I TI 's fin c-m cia 1 
problems nrC! ";(~I:_iou,; <mel S110uld not be belittled. Nor 
should thc~y 1JC' ()vOrCmp11dsizcc1. Tcchnology is a subject 
of incrc<lsilvJ ':OIlcern in Cent:ral America. ICAITI's 
Aoard oE Directors are the region's five Ministers of 
Economy; their ,::;upport is firm and unswerving. vlhile it 
j s not clhv.,ys tr"nsl.lted into as much financial support 
as mClY be c1c::;ir.-dJle, ICAITI and the other CACM jnstitu
tions represent resources rare to the developing world 
and lend an jncreClsingly important sense of unity within 
the region. 

This Project proposes a program of financial/ 
management assistClnce for ICAITI. ICAITI's new leadership 
strongly supports this initiative as part of their efforts 
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to improve ICAITI's performance and outreach. This 
coincides with our own objectives. Given continuing 
strong interest in ICAITI's services within Central 
America, the donor community and fellow technology 
institutes, ICAITI's present financial problems should 
not have a detrimental impact on the Project. 
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II. BACKGROUND AND DETAILED DESCRIPTION 

A. Background 

In its tirst meeting, held in June of this year, the 
Centrill American Energy Conunission (COMENER) (Annex XIII) rec
oITunended: 

"The desirilbility of promoting the use of natural 
energy sources, milinly those which are renewable, to diminish 
dependance on j_mported energy and the utilization of non
renewable resources", and 

"The need to obtain international cooperation in the 
transfer of technology and experiences on tapping new energy 
sources which are within the reach of the majority of the 
Central American countries". 

The first step specifically mentioned was: 

- "Acc2lerate the utilization of renewable natural 
resources, especially hydraulic and geothermal, as well as 
biomass, solar energy and fuel alcohol (alcohol carburante)". 

Another step called for is "to provide to the na
tional and regional organizations the resources which allow 
them to increase their technical capacity in the energy 
field." 

This project responds to these reconunendations and 
will help the region achieve some of its energy goals, in
cluding (again quoting COMENER) : 

- "Establish a program for biogas production at 
the rural and small co:nmunity level" 

- "Promote the utilization and i=' 3.ptation of new 
technologies for utilization of other renewable energy 
sources in the region" 

- "Promote ... development of fast-growth forests 
for utilization as fuel, especially at the rural level and 
for small isolated conununities", and 
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- "P r omote uti l ization and adapt ion of the new 
world tec hnolog y o r us e of solar energy." 

Con ern f o r r ed uction in petroleum use and dev~10p
me nt f energy s u bs t i tute s in Central America is reflected 
i n ongoing Cent r a l Afne ri can programs. Elect~ical intercon
n ect ions betwe e n h e f iv~ republics and current expa sion , 
of the reg ion's hydroel e ctric and geothermal po ential is 
u nde rway as part ot' the Central American Energy program. 
t-Ia j o r large -scale hyd r oe lectric programs are underway in 
al l c ountr i es of Central America a~d Panama. Exploitation 
o f petro leum reserves within the region, principally in 
Guatemal a, proceeds a pace. Exploration for petroleum and 
natu Eal gas are continuing in Guatemala and several off
s ho r- e area s o f the regio , a na will begin or resume in 
o thers, s ome of which might be supported by the insura ce 
and g uaranty authority under the proposed lOB Energy and 
Mine r al s Developme nt Fund. Nevertheless, projections of 
fu tu re ener y import costs into the region are alarming. 
In 196 0 t he r egion (e xcluding Panama) paid $40.5 million, 
e qui valent to a bout six percent of traditional exports. 
I n 1 977 the C0st rose ten old to $463 million or about 20 
pe r cent o f t ~ ad l t aona l export earnings. At current prices 
a nd at curren t e mand trends the r"egion will pay $754 'mil
l i on i n :1985 (27 percent of traditional earnings) and an 
a stound ing $2.1 bi llion (roughly half traditional export 
earnings) in t he year 2000. And recent OPEC pricing trends 
i~e scant hope that current prices will hold const nt dur

jng the period. I n addition to impacting on foreigl ex
change l increasing energy costs also imping~ on national 
budgets, s uch that, other things being equal, fewer re
sources a 0 available for expanding socio-economic develop
ment expenditures, e specially for A.I.D. and host country 
target ,groups. 

In ~ddition to efforts accelerating a sh~ft away 
from petroleum in the "~o~ercial" energy sector!/, the 
"non-commercial" sector_I, representing 40 percent of the 

!/ Commercial enelrgy consists of electricity and the use of 
combustibles derived from petroleum. 

Non-commercial energy includes wood and vegetable pro
ducts for domestic-neat and cooking, use of sugar cane 
bagasse for sugar proceSSing, the burning of co~fee 
waste, sawdust and wood for heat or for industrial use. 
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t otal e ne rgy consumption j.n 1975, is receiving in
creas ing concer n. Activiti e s, supported bilaterally by 
USAID Mi s s ions and the Peace Corps, regionally by institu
. i ons . uch as Appropr iate Technology Interna ional (ATI) , 
s we I ! as many independent e f forts, share this project's 

oBj ective of i m roving a ccess of l ow-income groups in the 
r egion to a ffordable energy supplies or to making energy
eff ic i ent technology alternatives available to them. 

AlthoU h data a~e unclear as to the extent of the 
contrib~t io of wooq cutting for fuel to the region 's heavy 
annua l lost of f orest cover, what is known indicates a pat
tern o f both increasing cost of wood due to increasing 
s carc i ty, and l .imi ted knowledge of more efficient uses of, 
or af fordable and efficient alternatives to, wood. The 
patte rn of wood use in Central America is varied. De
pendance on it is h i ghest among the rural poor, with a 
gradua l swit ch to charcoal in slightly higher income groups 
i n v illages, nd a continuing · progression as income in
crea ses from charcoal to kerosene, and, where available, to 
e ectricity and gas. In a very real sense, however, wood, 
along with shelter and clothing, continues to be one of the 
t hree necessities of life for 'large segment~ of the Central 
American populqtion. Most of the Central ~nerican di e t i s 
cooked, and it is wood for cooking and in certa~q ~reas tor 
home heati g, ~pon which, according to a census_I · 80 
'oe rcent of Central Americans depend. 

Wood is the fuel of choice for the vast majority of 
Central A~ericans. It is the most readily available fuel 
for the ir major energy requirement -- cooking. It is the 
trad itional fuel and one requiring little sophistication in 
use. Given the circumstances of increasing shortages and 
cost of its principal alternatives - kerosene, electricity 
and propane - and the difficult task of demonstrating cost
effective and energy-efficient alternatives affordable and 
acceptable to the centra~ American poor, it is likely to 
remain the rincipal fuel for some time. 

Wood and bagasse are a major .inch stria l fuel. In 
rur al areas they are used as a fuel to evaporate sea water 
from salt, in kilns to produce bricks anq 61.ay utensils, 

3/ SIECA: La Situaci6n Energ~tica en Centro Am~rica y Pers
pectivas para el F.uturo, August 1978 
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and to dry u.sricultural products. In cities too, wood is 
a major fuel. ~hc 36 small Lake~ies included in ROCAP's 
industrial survev ::3£:'0 a total of 1224 tons of wood per 
yL'i1r. 

'",)00 i.e-; ar, increu.sinqly expensive fuel. Surveys 
l:.hrouqnoul Lll<..' [stll;TIUS reflect similar patterns, viz. in
c.ceCl . .o iny CO,ot tu ~)~)t.h the homemaker in either time spent 
in qC.lthcl'inc] ur' jJurchdsinq wood, and for the industries 

.... jllich deiw;1C! uI)l,nLl. i\lrhough experiments with fast grow
,ill':J Sf-'L:cic:s il:lV(' lx'en undertaken, their results have many 
t i:nes b(~en Just I dnd the usefulness of these species as 
fuel, if OLeo 'c.sreu, is still unknown. Alternate culti
va tion pre,., L ~ '.l- .. (ic'sjgned to leave the maximum amount of 
lu.nd in food Drouuction either through mixed production 
(u.groforosrry) or by production through live fences, on
farm, woodlot, co~nunity woodlots and plantations, remain 
l~~gcly untested. 

TillS pro] ect, consequently, supports two related 
aplH'oaches lc 7bL: problem of the increasing cost and 
scarcity of woodfueJ. It will demonstrate alternate culti
vation ~ru.cti~cs for fast growing high caloric trees and 
shrUtl:'; I a.nd wi~ 1 test and demonstrate technol.ogies which 
ei :.r,er n>1ucc t'liC l.worxi consumption, in the home and for 
sma::'l il;ld i1,,;,J i l1fT1 industry, either through improved efficiency 
or through p 0''.'i5j.on of renewable energy a I terna ti ves. A 
methodology wil~ be developed and tested under ~he project 
whereb~' a COfiJ11Uni ty can assess its fuelwood production and 
usc situatioll ("energy balance"), estimate probable levels 
of future needs and develop a strategy and program for 
changing the imbalance. 

B. Energy ::ind Fuelwood in Central America and Panama 

Central America's total energy requirement (includ
ing PanamQ) has been growing 6-7 percen~ per year in the 
last 10 years,lpproximately double the rate for the United 
States. This annual increase is expected to continue or 
possibly increase in the future. The total energy require
ment is provided by conunercial energy, consisting of elec
tricity and combustibles derived from petroleum, and non
commercial energy, consisting of fuelwood for domestic and 
industrial ~ses, sugar cane bagasse for sugar processing, 
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and to a minclr extent, burning of coffee waste and sawdust 
for heat. In 1<)75, as show!! jn Table I, the total energy 
consumption in the rcqion cunsistea of 60 percent of com
mercial 3n,j ':;0 PC.l'Cl nt \)f non-corrunercial energy. 

';';~,_ l,"'::tr..Ji !cr;I'rlCc!ll countries import all their 
i)etrnleul1l :il'.' ;,j I l,;.;cepc l LJr a 5;1',011 amount of oil produc
tion in C;UcltCr.l"i L1 h'h i eh is useci primarily by the cement 
industry. T1n:; t nc' l:ountr j,es are concerned \-.'i th the 
cunLlnUl~(i j:,'rcL;c:s in the ,_'ust of petroleum. The 1979 
forc'igl: C'XC:Ld,:jt' cust of ir"ported petroleum for Central 
Amc'rll:a (e;.:.:,,; :in'l P1nCiJ1cl) is estimated by SIECA at US$685 
mii] ion cc,m:):~'l' 1 l(, USS77.1 million in 1971. In order to 
reJuce the \!·'r-",:,d {or ~,Jl.~tro1cum, the countries are prima
rlly i:w(jl'r,d i,] m~lximu8 development of their hydroelectric 
.:lnd sume qeulL",'r;-':l L enerqy sources. In addition, the inves
tig'-l~jon '-111[: "l,,'vclopment of possible oil reserves continues 
to b(· el"lie uu.-nu:;h leases to private oil companies. Some 
countries arc ~ls() promoting possible coal and other 
LJj t uminouE; :',,1 t ural resource locations for pr l vate invest
,;h'Ot e}:plul'd Ll I';: ane] development. Unfortunately, the 
~.:lssive illvestmcnt required for hydroelectric projects 
and geothermal {~n(~rqy dev(' lopment for electrical generation, 
along wi, til 1 im 1 tcd resources, has resulted in little reg ion
al ur nationnl effort in developing alternate energy sources 
to satj ~;fy ot r,(3r energy consuming sectors, particularly the 
non-cornrnel'C i,\ L l'nc rg1' sector. Based on estimates by the 
ECIlJl(Jl1li(' Con1T(lssion [or Latin America (ECLA) and the 
Permclnent Secretariat for Central American Integration 
(SIECA) I the u~oe of non-corrunercial energy is expected to 
continue i.nC'l'('ac;ing at a rate of about three percent an
nually. By the year 2000, the annual use of fuelwood and 
vegetable products (biomass) for fuel is thus expected to 
double, with their increased impact in deforestation. 

Low lncome groups (rural and urban) are almost 
entirely dependent on fuelwood and are the prinCipal users 
of non-commercial energy. In rural areas, fuelwood is used 
for 80 to 95 percent of all energy needs. All domestic 
uses of fuelwood and charcoal account for about 67 percent 
of total non-commercial energy use. The remaining 33 per
cent is industrial and agricultural processing, using 
fuelwood, charcoal, and sugar cane bagasse. About 82 
percent of all fuelwood in Central America is consumed in 



- 18 -

TABLE I 

PERCENTAGES OF TOTAL ENERGY CONSUMPTION 
IN CENTRAL &~ERICAN ISTHMUS 

1975 

Fuelwood 
and 

Charcoal Bagasse 

Guatemala 
El Salvador 
Honduras 
Nicaragua 
Costa Rica 
Panama* 

Central Am~~ican 
Isthmus 
Unweighted Average 

41% 
37 
45 
25 
28 
13 

31 

*Does not include the Canal Zone 

7% 
9 
6 

12 
14 

6 

9 

Geothermal 
and 

Oil H;:tdro. 

49% 3% 
48 6 
45 4 
58 5 
50 8 
79 2 

55 5 

Source: March 1978 SIECA Energy Planning publication 
and Economic Commission for Latin America data. 

Total 

100% 
100 
100 
100 
100 
100 

100 
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the home (Table II), predominantly for cooking. In fact, 
approximately 80 percent of all households in Central Ame
rica reportedly use wood or charcoal for cooking (see Table 
III). Based on ECL!\ and SIECA estimates, consumption of 
fuelwood and charLoal for energy in the region amounted 
to the equivalent of about 2.4 million t.ons of oil in 1975. 
It should be noted however, that fuelwood practices are 
highly inefficient and most of the calorific heat is 
wasted. For example, it is estimated that less than 10 
percent of the heat output of fuelwood is actually utilized 
jn the most commonly used three-rock stove, although some 
of the escaping heat is needed for home heating in certain 
areas. 

Most low income families and small industries use 
fuelwood because they simply cannot afford or do not 
have aCCess to electricity or oil-based fuels for their 
energy neells. I'lany rural conununi ties beyond the e lectr ic 
grids have only a few hours of diesel-driven electrical 
generation for lighting in the evening. In rural areas, 
fuelwood is either purchased or gathered from traditional 
sources such as national, conunercial, or private forests, 
or from trees and brush along roads and trails or large 
farms. In urban areas, fuelwood and charcoal is mostly 
purchased from dealers. Heavy dependence on wood and char
coal as a source of energy is contributingto dwindling 
supplies, as is increasing demand due to population growth 
and growing industrial needs. As nearby forests thin out, 
the amount o~ family labor devoted to gathering firewood 
increases, transport costs increase, and the price of fuel
wood rises. The price increases are most severe in urban 
areas, where ]00 pounds of wood now cost between $3.00 and 
$4.50, an increase in excess of 200 percent in ten years 
(a price rise about 50 percent higher than other price 
increases) . 

According to the Food dnd Agricultural Organiza
tion (FAD), the production of fuelwood and charcoal in the 
region in 1977 accounts for 80 percent of roundwood re
movals (sec Table IV where figures apparently do not in
clude removals for agricultural land clearing, road construc
tion, etc.). U3ing a conservative average gross standing 
volume of 160 m per hectare, the annual cutting of trees 
amounts to 106,081 hectares or 409 square miles of forest. 
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TABLE II 

USES OF FUELWOOD IN THE CJ:N'l'RAL AMERICAN ISTHMUS 
(Expressed as percent of Total Use of Fuelwood) 

DOMESTIC 
Wood and 
Charcoal 

TOTAL ACRICULTUR1\L PROCESSING 
AND INDUSTRY* 

Guatemala 
El Salvador 
IIUlld u 1- as 
NicClrClgua 
L(;Sti.1 Hica 
I'Ll J\::i mCl * * 
central l\mcrica 
unwcighted Average 

83% 
86 
85 
89 
85 
64 

82% 

vJood and 
Charcoal 

17% 
14 
15 
11 
15 
36 

18% 

TOTAL 

100% 
100 
100 
100 
100 
100 

100% 

Source: March 1978 SIECA Energy Planning Publication, & 
Economic Commission for Latin America (ECLA) data 

* 

** 

Totals [or agricultural and industrial use do not 
fully account for use of wood and charcoal by 
small industries. Statistics are based on regis
tered industries whereas there are many small un
registered industries using fuelwood. 

Does not include Canal Zone. 
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TABLE III 

PERCEN'I'AGE OF HOUSEHOLDS IN CENTRAL AMERICA 
USING FUELWOOD FOR COOKING 

(Basnd on Household Survey) 

Number of Fuel- Elec- Kerosene 
Households wood tricity LPG No 

231,000 66% 25% 5% 
CJ S<11V<1c1or (j54,000 77 2 16 
Guatemulu 801,000 88 1 8 
i10ndurus 463,000 81 1 15 
Nicar<1l)ua 302,000 75 1 19 
Punumil Not aV<1ilable 

2,451,000 80% 3.5% 12.5% 

Source: November 1978 SIECA Renewable Energy Report, 
bused on household census. 
NOTE: Totals are weighted averages 

ResEonse 

4% 
5 
3 
3 
5 

4% 
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This amounts to about 1 percent of the forested area in the 
region. With forests being depleted at an alarming rate, 
having been reduced by almost half since 1950, low income 
groups in both rural and urban areas dependent on fuelwood 
will find it more difficult to meet their energy needs. 

TABLE IV 

FUELV100D AS A PERCENTAGE OF TOTAL VOLUME OF 
TREE REMOVALS IN CENTRAL AMERICA AND PANAMA 

1977 
(in 1000 cubic meters) 

Total Roundwood Fuelwood and Commercial 
Production Charcoal and other 

Costa ~ica 3,805 2,371 (62% ) 1,434 (38 %) 
El Salvador 3,026 2,947 (97%) 79 ( 3 %) 
Guatemala 5,606 5,120 (91 %) 486 ( 9% ) 
Honduras 4,175 3,000 (72%) 1,175 (28% ) 
Nicaragua 3,015* 2,135 (71% ) 880 (29%) 
Panama 1,520* 1,400 (92%) 120 ( 8%) 

Totals 21,147 16,973 (80%) 4,174 (20% ) 

*FAO Estimates 

Source: FAO, 1977 Yearbook of Forest Products. 

C. Efforts to Date: Energy and Technology 

Existing national goals and plans place a high 
priority on energy development in response to the growing 
demand for commercial electricity and the rising cost of 
imported oil. Total public investments in the energy sector 
are expected to average $550 million per year in the six 
countries during the next five years. These investments, 
partially financed by the World Bank and t',1e lOB, are planned 
primarily for hydro and geothermal electri.c generation. In 
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addition, the Central American Bank for Economic Integration 
(CABEl) is pronating and financing electrical interconnections 
between the Central American countries. Low income popula
tions, 11owevcr, are not expected to be major beneficiaries 
of these investments. The poor are not expected to be able 
to afford tho cost of electricity or oil-based fuels (unless 
subsidized) given their low incomes. Thus, the fuelwood 
problems of the poor are expected to continue and increa~e. 

Very little has been done nationally or interna
tionally to increase the supply and availability of wood 
for fuel, or to develop efficient and affordable energy 
alternatives. Deforestation has recently become a popular 
political issue in Central America; however, reforestation 
efforts are aimed at increasing the supply of commercial 
timber or have purely ecological purposes. Results of pro
grams supporting development of new CUltivation practices 
for f~st-growing high calorie species, where actually con
ducted, have but rarely been disseminated for region-wide 
usc. 

In Guatemala, for example, 1979 is the "Year of 
the Tree". Plans to plant 50 million trees this year have 
been announced. However, lackill~ the technical and finan
cial capacity for a well-planned r8Lorestation program, the 
trees are being planted by students, community groups, and 
ecology-minded groups or individuals along highways, in 
reserves, in parks, green areas, etc. It is estimated in 
Guatemala that reforestation costs about $120 a hectare. 
The annual cost of merely keeping pace with deforestation 
is estimated to be $4 million. Forestry laws require per
mits from national forest services before cutting of trees 
for any purpose. However these laws, though designed to 
prevent irresponsible cutting of forests, have had a nega
tive effect on the poor who are dependent on fuelwood for 
energy. The poor continue to obtain and use fuelwood, and 
the lack of sufficient government manpower and resources 
prevents any real control of tree cutting. For example, 
in Guatemala the 1977 permitted cuttings amounted to 
127,458 m3 11 whereas the fuelwood and charcoal production 
was 3.4 million m3 (FAO estimate). 

!I Boletin 10, INAFOR-Guatemala (March 1979), Memoria 
Ano 1978. 
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Efficiency in use of fuelwood or use of alternative 
renewable energy sources has suffered from a lack of sub
stantia2. fund ing conlY.li tment by the Central American govern
ments, inadequate information exchange and limited coordi
nation with other oil-going activities. National and region
al programs to develop alternative energy technologies, 
while receiving increasing support, still s~ffer from funding 
and skilled manpower shortages. The UNDP is currently fin
ancing a $1.5 mi.llion energy sector program in Central Ame
rica, focussing on development of petroleum and large-scale 
geothermal resources. Only $20,000 of those funds are 
programmed for non-conventional energy research (solar, 
biogas, wind power) at the Costa Rica National University. 
The IUD has provided a $650,000 grant to ICAITI, which in
cludes support for the development of solar crop dryers and 
research in biogas production from coffee pulp, ICAITI is 
also conducting a pre-feasibility study for a Gasohol Plant 
in Guatemala under the Regional UNDP Energy Project. The 
World Bank is financing a feasibility study in Honduras of 
the usc of wood waste to generate electricity. In Guatemala, 
to:..: Mesoamerican Center of Appropriate Technology (CEMA'r) 
anJ tlw Experimental Station "Choqui" (small non-profit ap
propriate technology groups) are experimenting with solar 
h~aters and dryers, wind-powered devices to produce mechani
cal energy, and biogas production. Choqui developed a more 
efficient mud stove (the Lorena stove) which is now being 
disseminated by many groups in Guatemala and Honduras, in
cluding CEMAT, Save the Children Foundation, Peace Corps, 
Community Development Groups, etc. (See Annex IX for a 
brief history of this stove). A private consulting engineer 
in Guatemala is contructing commercial biogas plants which 
convert organic wastes into methane gas and fertilizer. Some 
of his plants have been operating for up to 20 years; however, 
his work has been primarily on medium to large farms. In 
El Salvador, CENTA (the National Center for Agro-Industrial 
Technology) is promoting the use of an alternate improved 
stove design (the fog6n). A pxivate consultant in Honduras 
has reportedly developed prototype solar water heaters and 
dryers. The National Universities in the region are involved 
in solar, biogas, and wind energy research. Also, interna
tional donors (Canada, Germany, France, Switzerland) are 
involved in small alternative energy experiments in Central 
America, as are voluntary organizations such as VITA (improved 
lime and brick kilns in Honduras), and the Peace Corps (solar 
fish and fruit dryers, for example) . 
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Excep~ l'OI the recent Panama Alternative Energy 
Source" ;-Of'"('Jcc:;,- (525-0207) w]-'~re mJcro-hydro, biomass, bio-
gas, anu sular ope;,~ Y ilppl ications will be studied or demonstrated, 
the l:~~iIID bi:c_l.L:ral .·i.3sic..ns of the Central American region 
do not have i~~ediatc plans for major approaches on the 
fuclwood rroblem, or development of altrrnative energy 
~;ourccs. ~n ilonJ.uras, a small piirt of a proposed USAID 
i<.urul Technologies (522-0157) project includes investiga-
tion 01 sal.ll filrmcr renewable energy units. Also, some 
of the rcscilrch to be conducted under the recently approved 
Cu;:;ta Rica Science and 'technology project (515-0138) is 
C'xpected to include renewable energy research. 

In sum, vlhile there are many private, national,and 
international actors involved in the area of woodland con
servution and rcncvlable energy technologies in Central Ame
rJca, no coordinated effort to address the fuelwood problem 
l:~ illJparen t. The Panama Al terna ti ve Energy Sources proj ect 
spec;~ically excludes efforts to improve efficiency in the 
usc of fuelwood in anticipation of ICAITI assistance in 
this area under the proposed project. 

The first technical meeting of the Central American 
f"JJ'mal Energy Commission (COMENER), (Annex XIII), held in 
June 1979, resulted in a positive step towards the develop
ment of il regional alternative energy policy. The COMENER 
technical conuni ttee, among other things, specifically urged 
that increased attention be given to promoting the use of 
renewcJ.Dlc cnerqy sources. 

COMENER's recommendations for regional action re
present a departure for the region towards a new energy 
policy. This Project will respond to this regional consensus 
by introducJng fuelwood productio~ techniques, fuelwood effi
ciencies, and renewable energy source applications specifi
cally desJgned to meet the needs of the poor. It will co
ordinate with and build upon the disparate efforts already 
ongoing and support a program of trials and demonstrations 
in fuelwood production and energy efficient technology for 
home and small industry use -- things heretofore unseen in 
the Isthmus. 

O. Regional Rationale 

The March 1979 review of ROCAP's first COSS refined 
the criteria for defining the nature and scope of regional 
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projects. These criteria have been satisfied by this Pro
ject: 

,1) 'l'hat there be a common problem and regional 
s() 1 u t ion: CO.'vlF~~ER 's resol u tions, our own investigations, 
as w~ll dS those conducted by SIECA, by AID consultants 
And reflected In the Qctivities of ~ variety of public and 
privQte sect0r institutions indicQte a region-wide patte -n 
of increasing concern for the cost of petroleum-based f~~ls, 
dnd ~ dccreQsinq supply - and consequent increasing cost -
of 3n important energy source, fuelwGod. Althcugh the 
sC'vc~rity Cjf trw problem varies among the countries, investi
qa don ,-; revea: that a 1l part icipa ting coun tr ie;; have cr i ticaJ 
or' potentially c:-itical areas of fuelwood depl,:tion and that 
the impact of thi,,; tends to be greatest on the rural poor, 
which are almost totally dependent on fuelwood for energy. 

Regarding regional applicability of solutions, 
the IJroduction and technology trials and demonstrations to 
be conducted by the two grant~es within the region will be 
designed for the broadest replication. Both institutions' 
!jCOt'r.' and experience w:ithin the Isthmus, working with na-
Lir, .... linstitutions, help assure broad program ocverage. 
Because of climatic similarities, fast growing BTU yielding 
trees ~ound seitable for production in one country are likely 
to });".J~3per under similar conditions in other Central Ameri
Cdn rc~rubl lcs. The technologies to be tested and dissemi-
na ted unde r the Prnj ect are not country speci.f ic. The CATIE 
Small Farm Production Systems project is testing means of 
trans[cring solutions between analogous areas. 

b) Tilat there be a competent regional institution 
committed to work with national entities: Buth CATIE and 
ICAITI have many years of Central American experience 
behind them, CATIE's forest science experience extends over 
28 years; both arc represented and currently are implement
ing activities in all five republics.!/ CATIE is also ac
tive in Panama, which is a paying CATIE member. ICAITI is 
well established in energy Lesearch, and its mandate to 

!/ Activities temporarily suspended in Nicaragua 
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inter 21.i~ "undertake technical experiments using regional 
raw mIter i ell s ... " moke it th.:: logica 1 choice for a regional 
approach. Wherens l~AITI docs not normally operate in 
PunJIT,a ,-;ince ti,at .;: ""try is not a CACM member, contacts 
between the CDi' and ICAITI do exist and lCAl'!'l has advised 
ROCAP that the,-," are no iITIrediments to their participation 
in Punnma under the Project. 

c) That the regional problem to be solved is of 
high pr~ority ill the bilateral strategies of the country 
rni ss i.on s: Every Central ]I,merican CDSS directly identifies 
nneural resource degradation, sowetimes in combination 
wi th al ter:li} t j. \JC technology or energy, as a maj or problem 
area. Congresslonal and Presidential guidance (Annexes 
VII and VIII) encourage development of "energy reforesta
tion" programs by AID. Development of alternate energy 
programs has been the subject of earlier guidance. This 
Project will carefully coordinate with related area USAlD 
supported activities, discussed elsewhere. 

d) That national delivery syst8ms exist: CATlE 
hu_, negc,tiated and signed agreements with four of the six 
isthmian 1'1ini.::;ters of Agriculture under which CATlE will 
opern~e. CA~IE possesses and utilizes its extensive con
tacts with Ilational agricultural research ancl extension 
systems, will strenqthen its relationships with forestry 
services, and, wher~ available, will utilize Peace Corps 
and other services in both the conduct and dissemination 
aspects of the activity. lCAlTl, with technology transfer 
agents sL1t.ioned in the five Central American republics, 
has functioning relationships with national technology 
and productivity centers, and is mandated to support them. 
Assuming successful and 30cially acceptable demonstration 
of energy-efficient technologies, lCAlTI will utilize 
~eminars, workshops and other means of orienting national 
technoJ.ogy, agricultural and other extension personnel to 
the proven alternative technologies. 

e) That the regional and national combination of 
efforts is feasihle and cost-effective: This activity 
obviates the need for five separate bilateral efforts. 
The combinatio~ of two regional institutions interacting 
with national ~ounterparts, to be strengthened under this 
Project, offers a breadth and depth of skilled manpower 
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and faci ity resources no t th~rwi se available upon whose 
experience al l the sthrnus wil l benefit. These relation
ships are largely iru p lace a nd have been usetl in other 
activ ities ; dis cussion~ with insti t ution r e p resentatives 
reflect a h ig degree o f interest in the act i vity which 
augurs wel l for he pro ject success. 

f ) That t he project does not duplicate or by
pass na t ional ins t itu tions set up for similar purposes: 
This activ i t y helps nationa l inst ' tution s to 1) focus at
tc tion on a major development problem, 2) benefit from 
e xpe r ienc es of prior a ctivities and progress in sister 
Tsthmi a n ~epubli cs ~nd from outside the region, 3) utilize 
the expe rt i se of CATIE and ICAITI, and 4) improve the re
gion's tec hn ical a nd p l anning resource base. Neither 
d uplic at ion of effort nor by-passing of national institu
tions i s pos s i b le u nde r t r-:- approach. 

E . Benef iciar ie s 

Both the CATI E and ICAITI elements of this activity 
supp rt a pp l ied r e s e a r ch and demonstrat i ons. The relation
ship be twe e n this Project and the target population is dis
cus sed j,n t he Soc i al Analysis. The Economi c Analysis dis
cu s ses the nature of economic benefits. 

CAT I E 

Tcchniques will be developed to increase producti
v ity on sma l l fa rms. Hare appropriate land use patterns 
i ncluding more ef f ective on-farm cUltivation practices such 
as coffee s a d e and fence rows, and the use of lan not pre
s e nt l y economic~ lly productive, will be supp rted. On-farm 
r e sear ch should produce re~ults directly benef~cial to a 
minimum of 500 small farm families or about 3000 rural poor. 
Community wood lots a r e expe c t ed to ma ke fuelW 00g ere readily 
a vailable to a t least 10,000 rural people. 

The Project will also directly affect small farm 
and rural poor f amily labor patterns. In ca es where time 
is now being d e voted to obtain fuelwood from distant sources, 
more readi J,y available supplies from nearby \tInall farms and 
community woodlots should release labor for income producing 
activities. 
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ndircct benefits arc difflcult to measure at this 
time. ?uelwood is 0X~)(.~cted ,-0 be a continuing basic source 
of energV fc,r t:::.. :-"'-J}::n's rura] poor w0.11 into the next 
century. Ir'ln:"":~li ,,:.uv.'lccigc of economic, social and silvi
CUJtuluJ ·'e,~r.·JI tnis Project clement will permit areas 
of similar I,'CO ii",; i .:.::11 conc.itioTls to develop Cjimilar acti
vities. rlant ml.t'l.-Lll. lc1cnti.fied by CATIE as having po
tentIal .»r i.1 1:·;l:ll.'C' of ecologies Hill be available at 
'!'urriCll!)" ci:-:d :', :;(VCrL1J c-Juntri.es. Project trainees as 
w~ll as il.-.:3.:cv;ce Lra~.ncd students -- and their students 
can cxpanc; UK cL;~) ign 0 f Luelwood intervention regionwide. 

IC:,.1.'\.' .. 

'j'jlC; "roJect:. will i'iupport a number of energy ef-
t icient tecimology al ternatives. The most widespread of 
these, havin~ direct application in the home, is the stove 
demonstration program. Four hundred fifty units will be 
tested in rurCll homes duri~g the Pruject, reaching over 
31'10 fami1~' :--,Jnocrs. In addition, while the exact location 
of L.L1l1onstratioJ1 ~:;ites of other energy efficient devices 
is to be determinod, these too will have a direct impact 
on tile ta r<jCl ~iroup. 

Sc:ni.i!i.u·s, \\'orkshops and on-si te reviews will be 
conducted to t.':Jcourage dissemination of those socially 
acceptable, dur3ble and inexpensive models by national 
extension agen~:!:; throughout the Isthmus. 

F. Other- Dunors 

This Project builds upon knowledge and experience 
at CATIE and J~AI~I which result from years of investiga
tion in their respective fields. 

CA'l'IE 

C~TIE's 'ongoing forestry and natural resour~e re
search, which complement this Project, and Which is supported 
by other donors, includes: 

- Swiss Government: T~o full-time forestry re
search a~d information specialists. 

- Great Britain (Overseas Development Ministry): 
One full time forestry geneticist and one management spe
Cialist, the latter assigned to the forestry school at 
Siguatepeque, Honduras. 
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- Hollanti: One full-time forest 
fast-growing trc~c Si)u:oies ana provenances. 

researcher in 

- Rockef 01 lor llrother Fund: One full-time spe
cialist in • .... ildlifc r.1cn.J.geme:1t. 

- Peace Corps: Five volunteers in soil conserva
tion, ~gr(jforcstrYI nitrogen fixation, nursery management 
zlnd en ton~l)logy. 

- U.J\. l;nivL'rsit:/: rrne UN University is support
ing a rescarchna demonstration project in "Agroforestry 
in the ~oJet ':'-CUVi:CS". ~oJork is now underway at the La Suiza 
plantation ne3r CATIE. 

ICAITI 

ICAITI's technology dissemination work of relevance 
to this Project includes: 

- IDD: A recent grant of $650,000 supports inter 
alia, r(~search and development into production of fuel from 
agr icul tUl:" (11 \V~l ~3tes, solar grain dryers, and biogas from 
coffee wilste. 

- IRDC (Canada): A recent grant supporting a bio
gas production demonstration using coffee wastes will soon 
begin implementation. 

- In ~ddition, ICAITI's regional technology ref
erence center is being strengthened under a number of on
going programs. 

G. Detailed Description 

1. Goal 

The goal of this Project is to improve the 
welfare and productivity of low income groups and increase 
the supply of low cost energy for rural and urban poor. 
The target is the estimated 12 million Central Americans 
and Panamanians who depend upon wood as a fuel in their 
homes, on their farms or in the small and medium size in
dustries where they work. 
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The :T:.)j ect will increase knowledge about new 
fuelwood ,'U] tl'laL10r, [)J:'acticcs all,":! demonstrate them through
out the ~'i')Jectlrea. It will Lest, disseminate and evalu-
C! Lc~ n(Jn-,~',lll Vt . L~('IL, 1 .:..nu low-cost technologies which use 
wood Lind a] ternd t" ,[cnewable energy sources fOL use in the 
llumc, ();; tj.~, fdlJ:1 df)(J oy STIldll and medium industry. Working 
"d. t 11 dnci tiuulh;ll exi sting n). ti onc.l extens ion services and 
()ther p'..lb 1 ic (J.ncl pr i va te insrL tutions, and using in-country 
seminars "nd U'aining programs, the ProJect will make new 
LU 1 ti va t ion pract icC's and tl':!chnolog ies available for pro-
TIlL. 1 gil tiOll. '~'iw targe t group will bene fit directly in cases 
wi1ere tecimo Logi C'~~ and cul t.iva tion practices are demonstrated 
in their hnmes or' communities, or on their farms. Others 
will lC::lrn :'}Jout thr.:'!'..;e technologies either directly from 
observ~tion of demonstrations or through national dissemi
nation services. The Project will also strengthen existing 
institutions and personnel who will be able to continue 
C1.1 1 tJ.vilCiOI1 and technology development, and dissemination 
i., order to e:-:i)and aVililabili ty of low-cost energy cech
nologies for EJl:Ouuction and consumption. 

The purpose of the Project is to deve.lop, 
demonstrilte ~nd make available for transfer a) improved 
cultivation pr3ctices to increase fuelwood production and 
supply, and b) efficient low-cost domestic, small community 
and small and medium industrial fuelwood and non-conventional 
enerSJ'I tL~chn() 1c)9 ies. To achieve this purpose requires a 
concerted and coordinated effort linking regional institu
tions \Jith natlonal public and private research and extension 
agenc~cs. Such effort will significantly increase regional 
knowledge about the impact of the energy problem and re
gional experience with what can be done to reduce its im
pact on the region's low income groups. Existing scientific 
expertise in the region will be strengthened, linkages 
between regional and national institutions expanded and 
technologies will be tested and provided for demonstration. 

The purpose of the project will have been 
achieved when: 

a. The specified cultivation and farm manage
ment practices developed by CATIE with national counterparts 
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LIre found ;}('ccptilldc by target populations, the national 
c()untcrpa rt: ()J (, lJ::,i IH] these new prLlctices in their exten
s ion prog rdnl:; I i.ll,d )1,j tiona] research institutions and CATIE 
arc continuillq J' ';ci1rch programs jr: this matcrinl. 

L. DCnltJn,;t r,-lt ion and res~~arch programs re
(jL11-(illllj fUl'.! (':lic~"nt te,_:hnolugies are proven acceptable 
Ill' t dt<Jl'L p()IJuldt it)ll:; cJnd dcvelopment work is continued 
by 1l'1\ I '1'1, LllJd nLl tiona 1 counterparts in the areas of energy 
l'!l i('u'J1t tcchnolutJies, especially those exploiting renew
cJllll' :>()urc(:~;. 
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3. Outputs 

Project activities are centered around two major com
ponents: (a) the identification of suitable alternative 
sourcrs of energy and more efficient means to utilize fuel
Hood (ICAI~I Element), and (b) the development of improved 
supplies of fuelwood (CATIE Element). Fuelwood is current
ly the major source of energy for the rural poor. As a re
sult of the project they will have greater access to fuel
wood and to alternative energy sources. 

a. ICArTI Element 

Introduction 

This portion of the project is focussed on one aspect of 
the energy problem of Central America - the use of fuelwood and 
other similar energy sources principally by the urban and rural 
poor which comprises about 40 percent of the total energy use 
in the Central American isthmus. As population grows and as de
forestation continues (due to a number of causes, only one 
being collection of firewood), the availability of fuelwood is 
decreasing and its cost increasing. A recent survey by Donovan, 
I1aT:1cster and Rattien indicated that the cost of firewood tripled 
over the past ten years. Anoth8r survey by a ROCAP contractor, 
Andrew Sisson (Annex XX ) showed that, in selected areas, the 
price increased 100-150 percent over the past five years. As 
the price of fuelwood continues to rise, and it becomes more 
scarce and time consuming to obtain, low income groups in both 
urban and rural areas dependent on fuelwood will find it more 
difficult to meet their energy needs. 

Although this Project primarily concerns fuelwood, the 
Mission also recognizes the critical situation in the commercial 
energy sector (especially in petroleum) which accounts for the 
remaining 60 percent of energy use in the region. The Central 
American energy assessment planned for the Fall 1979 wil.l r:rn';.i.de 
important insights and guidance to formulating future bilateral 
and regional projects that will address this important sector. 

In the Project, ICAITI will a) evaluate eXistin} fuel
wood-using technologies, b) develop needed modifications to im
prove their efficiencies, c) develop alternative approaches to 
the use of fuelwood and d) field-test and demonstrate the most 
promising techniques. The eXisting technical expertise of ICAITI 
will be considerably strengthened in order to develop a cadre 
of experts focussed on technical solutions to the fuelwood pro
blems of the region~ ICAITI's contacts with government and 
private groups will be used to increase the attention given to 
and skills employed in this problem area throughout the region. 
Local training, seminars, workshops and information services will 
be used to disseminate the results of ICAITI's work in order 
to develop regional competence in the proven technologies. 

*It is anticipated that the technical experts funded by the grant 
will be hired on a permanent basis by ICAITI. However, this will 
depend u~on the demand ~or their seLvlces by the CAP countries 
and the countries' ability to pay for such services. 
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The Project is not a basic research activity - basic 
research will not be conducted. Rather, ICArTI will apply 
existing knowledge, adopt technology as necessary and develop 
new .J.pproaches to meet immediate and short-term needs. As 
in any research project however, there will be a significant 
amount of evolution of ICAITI's activities as it gets more 
deeply involved in the fuelwood problem of the region. 

The .J.ctivities that are proposed in this Project are 
based on various studies conducted by ROCAP and ICAITI over 
the past six months. They seem to be appropriate areas of 
effort based on available information of non-commercial energy 
use in Central America and on the energy interaction and inter
change between rural and urban areas and between fuelwood and 
commercial energy sources. The continued development of energy 
technology in both developed and developing countries and in
creased emphasis in the region on energy assistance will pos
sibly identify new areas of effort in the future. 

In order to ensure that ICAITI's efforts are being pro
perly directed, the Project will inc0rporate both project 
evaluations and management reviews. The evaluations will 
occur at the end of the first, third and fifth years (see 
Evaluation Plan). The Project management reviews will be 
semi-annual sessions in which the ROCAP project manager 
will meet with ICAITI personnel to review progress to date 
and plans for the future. As needed, the ROCAP project 
manager will give guidance and direction to ICAITI so that 
the Project will maintain its focus on the fuelwood problem 
and simultaneously incorporate technology and information 
developments that are appropriate. 

ICAITI's activities will encompass five areas: 

1 - Improved Fuelwood Efficiencies 
2 - Alternate Renewable Energy Sources 
3 - Policy Study 
4 - Training of Regional Personnel 
5 - Financial/Management Assistance to ICAITI 

1) Improved Fuelwood Efficiencies 

The determining factor in the selection of activities 
to improve efficiency in use of fuelVlood is the number of con
sumers, both dOl:1estic and industrial. The primary consuming 



- 35 -

group is the rural and low-income urban household where fuel
wood (and in some instances, charcoal) is used for cooking. 
Industrial activities that use significant amounts of fuel
wood are principally rural. They include bakeries, brick and 
tile kilns, pottery and ceramic kilns, quick lime kilns, 
chnrcoal production, coffee grain drying, salt production 
and panela (crude sugar) production. Other primarily rural 
industrial activities such as natural rubber, edible oil, 
textile dying, blacksmith ShODS and confectioners are of 
lesser importance. 

la.} Domestic Use 

The majority of cooking by the rura' and urban poor 
is done over an open fire. In terms of energy use, an open 
fire is usually very inefficient for cooking. Between five 
to ten percent of the energy potential of the wood is prod
uctively used to cook the food. The rest is radiated, goes up 
in smoke, or is used up in removing moisture in the wood. 
Many stove designs have been developed that promise a much 
greater cooking efficiency than traditional open fire cooking. 
Such stoves can productively use 40-65 percent of the energy 
potential of the wood. Even relatively simple stoves for 
use in developing countries could double the efficiency of 
fuelwood use. For example, the Lorena stove (see Annex IX 
has been described as needing up to 50 percent less fuelwood 
than current cooking practices. 

The Project will examine as many ~esigns as practical 
in order to determine the most acceptable designs for Cent~al 
America. Maximum cooking efficiency is not necessary; improved 
cooking efficiency, as well as acceptability and consequent 
use by the local populace are the goals. Furthermore, cook
ing efficiency will be only one of several selection criteria 
since, for example, cook fires frequently satisfy space heat
ing needs in which cases the total efficiency of the fire 
is significantly higher than the 5-10 percent for cooking 
alone. Total efficiency would vary considerably with local 
custom, climate, weather, etc.; as far as we can determine, 
total fuelwood efficiency has never been examined for the 
fuelwood uses of a culture or sub-culture as a whole. 

The first ICAITI activity will be the evaluation 
and selection of the most appropriate low-cost fuelwood 
burning cooking stoves for dissemination throughout Central 
America. ICAITI will conduct an information search for low 
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cost cooking stove designs developed in the region as well 
as in other parts of the world. Published literature will 
be examined; regional and international appropriate tech
nology groups such as VITA (Volunteers in Technical Assist
ance), IDRC (Canada's International Development and Research 
Center) and ITDG (Intermediate Technology Development Group) 
will be contacted. In particular there will be close in
teraction with VITA which is the recent recipient of an AID/W 
(DSB) contract to work on low cost energy technologies. It 
is expe~ted that at least twenty stove designs will be ob
tained. Of these designs, special attention will be given 
to two stoves developed in the region, the Lorena stove and 
the "Fogon(a mud stove developed in the region). 

From this collection of stove designs, ICAITI will 
select approximat~ly ten designs to be constructed at ICAITI 
and will conduct controlled tests of fuel efficiency of each, 
comparect with present no-stove cooking techniques in Central 
America. The ten designs will include the two local stoves, 
the Lorf.'na and the "Fogan". The selection process will take 
into consideration: cost, use of locally available materials 
for construction, local manufacttiring capability (as appro
priate), ~aintenanc2 requirG~2Ilts, ease of construction, 
anticipated consu;ner convenience and probable acceptance. 
Various types of wood will be used as the fuel for these tests -
to be selected in consultation with CATIE. 

The laboratory testing and selection procedure is 
expected to be completed by the ninth month of the Project. 
Based upon the considerations above and the measured ef
ficiency of the units, approximately five stove designs will 
be chosen for field testing in each of the sjx Central American 
countries. Host country personnel, plus Peace Corps Volunteers, 
will be trained at ICAITI in the construction, operation and 
maintenance of the models selected and these personnel will 
be responsible for the direct supervision of the activities 
in each country. ICAITI will be responsible for the overall 
supervision of the field tests, the evaluation of the results 
and the preparation of the final report. In conjunction with 
the national counterpart agencies, ICAITI will select the 
field test sites. 

The field test procedure will be the same for each 
country. In each country, five locales will be selected, in 
each of which the five stove designs will be tested with at 
least three units of each design. Thus each locale will 
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support fifteen separate acceptance tests, and each country 
seventy-five. The locales will be determined on a case-by
case basis. They will be small enough so that one person 
(e.g., a resident Peace Corps volunteer or host country ex
tension agent) can effectively monitor the test yet contain 
enough households so that a sufficient number of willing 
participants can be found. In some cases this may be a 
single village; in other cases it may entail several communities 
in reasonable proximity. Flexibility will be an essential in
gredient in the field tests. 

Each field test will extend over l2 months, at the 
end of which a final report will be prepared. A report will 
be prepared for each country and will include: construction, 
operation and maintenance experience, costs, changes in the 
amount of wood used compared to traditional cooking techniques; 
user acceptance and utilization; and possible development of 
rural stove construction industry in that region. ICAITI will 
synthesize the reports, publish a final report on the tests 
and disseminate it to national extension agencies, private 
volunteer organizations, USAIDs and other interested groups. 
This report will include construction plans for the accept
able stove designs and an analysis of the potential for the 
development of appropriate rural stove industries. At this 
time ICAITI will conduct a regional seminar on the results 
of the stove test program. 

To summarize, this element of the Project will: 
examine 20 stove designs, laboratory test approximately 
ten designs and field test approximately five designs. Each 
of six countries will test in five locales the five designs 
(with three units of each design); a total of approximately 
450 separate household tests will be conducted. This will 
be a 24 month effort. 

At the end of this testing phase, three Critical 
Areas (See Section II G3b) will be selected for a concerted 
field demonstration .)roqram 
of the most appropriate stove model (s). In these areas r tj",e 
national counterparts with ICAITI assistance 
and drawing upon the results of the field tests, will pl.j.l1 
and conduct a two year program designed to be a large scale 
promotion of the models that were most successful in the 
field tests. At the end of this demonstration phase, ICAITI 
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will update its two-year stove test report and prepare a 
final stove report which will include the results of the 
demonstration efforts in the critical areas. 

lL·) Industrial Use 

The recent ICAITI Regional Small Industry Survey has 
shown that small bakeries, kiln operations and salt and sugar 
production are significant users of fuelwood and significant 
generators of employement. The Traditional techniques used 
in these mostly rural industries are not very efficient users 
of energy, and opportunities exist for substantial improve
ment in these operations through simple improvements in con
struction and operation. Use of energy efficient techniques 
would conserve fuelwood, help to lower the cost of the final 
product and help protect the source of employment for many 
inhabitants of the region. 

Current estimates are that about 15 percent of the 
fuelwood consumed in the region is used in small industrial 
and agricultural enterprises. For example,a 20 percent in
crease in efficiency in energy use in these activities would 
result in a three percent decrease in total fuelwood con
sumption, which is the rate at which wood use rises each 
year. While such equivalences could not be maintained in
definitely, the point is that modest improvements in the 
efficiencies of traditional industrial processes can have 
a significant impact on the regional fuelwood needs. 

Such efficiency improvements should be easily at
tainable. For example a recent VITA project in Honduras 
showed that inclined chimneys can yield a 15 percent savings 
in wood consumption in lime and brick kilns. Other improve
ments in the design, construction and operation of wood burn
ing ovens and kilns should be possible. 

In the small industry area, ICAITI will concentrate 
on: kilns for the production of bricks, lime and ceramics kilns 
bakery ovens,and evaporators for salt and crude sugar (panela) 
production. This work will start early in the Project, 
allowing the laboratory testing of domestic stoves to be 
well underway before attention is turned to the small in
dustry sector. ICAITI, assisted in each country by counter
part technical personnel, will conduct a technical investiga
tion of existing operating parameters and efficiencies of 
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current designs. Through controlled testing, the dependence 
of efficiency on such parameters as temperature, time, type 
of wood and operating practices will be determined. These 
technical investigations will be made using both existing 
operational units properly instrumented and monitored and 
models constructed by ICAIT.rspecifically for the studies. 
The specific case will determine which approach is needed. 
Design modifications resulting frcm these tests will be 
m~de by IC~ITI and then field tested in the various countries. 

Specific sites will be determined during project 
implementation by ICAITI with the collaboratioil of the na
tional organizations. An effort will be made to distribute 
Project activities throughout the ist~~us. 

In each case, ICAITI will determine design charac
teristics of the equipment in use, process parameters and 
methods. ICAITI will observe the complete firing processes 
to determine the type, condition and weight of the fuelwood 
used and the volume of product obtained. Detailed informa
tion from owners of the industries concerning sales income, 
operating costs, investment, etc. will also be requested. 
Simultaneously with this investigation, ICAITI will obtain 
technical information concerning the design of appropriate 
kilns, ovens and/or related processing equipment in other 
parts of the world. This information will be reviewed to 
determine possible adaptations for use in the region. Short
term technical consultants will assist ICAIT! in the adapta
tion and modification designs of existing processes to max
imize fuelwood efficiency. 

At least seven designs are expected to be developed 
or adapted over the life of the Project. Demonstration 
units are expected to be introduced in areas having a high 
density of particular industries. The following areas have 
been tentatively identified as appropriate for project de
monstration sites. Fin 1 1 demonstrati0n sites will be iden
tified during project implementation. 

One brick kiln 
One lime kiln 
One small cottage in
dustry ceramics kiln 

One larger industrial 
ceramics kiln 

El Tejar, Guatemala 
Metapan, El Salvador 

Chinautla, Guatemala 

Santa Ana, Costa Rica 
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One baking Jven 
One sult evaporator 
One crude sugar producer 

Nicaragua/Honduras 
Honduras 
Guatemala 

As in the case with the domestic stoves, host country 
counterpart personnel will be responsi~le for construction and 
operation of each demonstration unit ill the field, after re
ceiving training by ICAITI. IeAITI will be responsible for 
overall supervision and wilJ_ provide funds for local labor con
tracting and purchase of materials. The demonstration units 
will be tested and evaluated over an l8-month period. 

Upon completion of evaluation and testing of the d~
monstration units, TCAITI will prepare 11 final report.for dis
tribution to natiorlal institutions, USAIDs and other inter
ested groups and individuals to include jesigns, costs, 
operating manuals, adaptability and efficiency compared to 
existing methods. ICAITI and national counterparts will then 
hold seminars to disseminate the successful demonstration tech
ni~ues to national extension agencies, private voluntary or
ganizations, and industrial users throughout the region. 
ICAITI, along with national counterparts r will plan and follow
up on dissemination in critical areas (as applicable), and 
will prepare a final report of acceptability and effective
ness of these activities. 

2) Alternative Renewable Energy Sources 

The second area of effort will be the systematic in
vestigation of a number of potentially attractive alternatives 
to direct combustion of fuelwood that use renewable energy re
sources. In particular, ICAITI is expected to conduct tech
nical investigations, f:eld tests and demonstrations of the 
following technologies~ 

Small and medium - sized biogas generators 
Improved efficiency charcoal production techniques 
Pyrolytic conversion techniques 
Direct burning of non-wood biomass 
Solar wood dryers 
Solar evaporators 
Solar water heaters 
Direct burning of processed wood 

The goal of these activities will be to introduce alternate 
energy sources and technologies which car. =2~uce fuelwood use 
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and make use of available renewable natural resources to 
produce energy for the target group. ICAITI will conduct 
training sessions and seminars, publish reports and disseminate 
the results of their work throughout the region, including 
USAIDs, in order to systematically increase the awareness of 
potential users of these technologies and to make available 
to the region technical assistance in these technologies. 
The prime be~eficiaries of these efforts are expected to be 
small and medium industries. 

Three study teams will be formed: one in biomass 
combustion technology, another in biogas (fermentation) tech
nology and a third in solar technology. Each team will con
sist of two engineers and one engineering aide. Project im
plementation will proceed in stages, beginning with work 
directly related to existing uses of fuelwood and, as progress 
is made in these areas, proceeding to wider uses of the tech
nology. 

For example, the combustion techno~ogy team will be 
initially involved with laboratory testing of domestic stoves. 
During the field testing phase, they will continue to monitor 
the activity closely but will place increasing emphasis on 
the laboratory work on improved efficiency of small kilns and 
ovens. As the improved kilns are being field tested, their 
attention will be increasingly given to experimental work on 
improved charcoal production and pyrolytic conversion tech
niques. In general, as the laboratory tests of a technology 
are completed and the technology enters, first, the field 
testing and then the demonstration stages, the technology team 
will need to give less attention to direct oversight of that 
activity and will, instead, give increasing attention to other 
laboratory work within the technological competence of the 
team and related to the project goals and purpose. 

The evolving nature of the activities will require close 
supervision by the ROCAP project manager. Consequently, the 
six month review sessions are essential for proper project 
management. 

2.a.) Biomass Combustion 

The biomass combustion team is the group responsible 
for the fuelwood efficiency work described ~~ the prior sec
tion. In addition to its laboratory work, ficln testing and 
field demonstrations in improved fuelwood efficiency, iL will 
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also conduct other activities designed to increase the use 
m,lde of non-wood biomass energy sources not now widely used 
in the region, to inCILase the efficiency of charcoal prod
uction, to demonstrate the feasibility of pyrolytic conver
~;in~1 and toinvcstiqate the usC' of wood chips and other pro
c("'so~l'd wood forms in direct combustion. 

DCl!nl''=; tiC' : t 1 . :.3 
- ----------- --" 

(1!1 thL' ,L)!n,'stic Side, ICAITI will conduct a n.'view of 
lhL' litL'Llturc ("'n stOVL'S burning non-wood fuels (such as saw
du,;(, ril'l' hulls and coffee pulp). A selected number of de
S1\1113 \,i II bL~ u,;ed to l~onstruct prototype models, which will 
l'L' tL~~~tell at ICi\I'l'J's L'cilities. The counterpart personnel 
tel ill' inv,)1vC'd in th(~ field t.ests of the domestic fuelwood 
st,l\'L'S h'i 11 l)L~ trained ellso in the construction and operation 
l'( tlh::;l' Iwn-\\ood stoves. As appropriate in the tests of the 
fllc.' !\Yl)ud stl)\'('S, these i)erSonnel will also introduce and test 
tht' 11l111-\"()l-,J st(,\,(,s. ThL' decision \ViII be made on d case-by
,',1 s," b,)si s depend irq on loca 1 ava i labi 1 i ty of the fue 1 and 
m,\t,'l" L11 rL'S,)Url'L'S. The' resul ts of these tests \vi 11 be in
t·!l.Id, .... ,l in tl1(' v" r ious report.s prepared by the counterpart per
S l' 11 ': L' 1 ;l1h 1 T C:'\ I T I. :'\ tot =11 0 f 6 0 u nit s are e x p e c ted t ° ~)(' d e -
ilh '11 S t l" :1 t L'" • 

Industrial Uses 

JCAITI's main focus in this technology will be on in
dustri.11 uses of nor~-\Yood resources. It is felt that indus
tt".i,ll USl~rs :l.rt:' mon? concerned with cost-effectiveness and 
arc more willin0 to change if a positive gain is foreseen 
than domestic users would be. 

L:sinq tl1e same sites as in the work on increLlsed. fuel
\\'l)l)d t_'C(il~iL~I1L'y (where possible) and additional sites if nec
cssary, rC\TTI :~)C'rsonnel will determine the efficier 'y of 
us i 11,:1 11('l1-\,'o(lci biomass as a supplemen t or rer lacemcT.t to \vood
fllCll'd c.'Clmbustion. 1"\s indicated by tl1ese tes. s, 3. review of 
literature 3.nd consul~ation with experts ICAITI will construct 
new \..'Qlnbus Lion uni ts to be fie Id tes ted. Specia 1 a t ten tion 
\vill be c1iven tel b.J.kery ,wens and brick kilns. It is expect
ed tIut elt It.'dst two demonstrations will be undertaken in 
critical drCLlS as applicable (a total of 1 units to be de-
mo 11 s t t"" tl::' l1) • 

The results of these studies will be made known through 
a final report on the cost-effectiveness, practicability, con
struction, social acceptance and utilization of the combustion 
techniques. 
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Although not anticipated at this time to be a test or demons
tration activity of this Project, ICAITI will also be interest
ed in processed wood as a biomass energy source and the use of 
direct burning of wood in electricity generation. Processed 
wood includes wood chips and densified wood pellets. The USAID/ 
Panama Alternative Energy Sources project includes a ~ajor ef
fort ir. fuelwood generated electricity, the results of which 
will be closely followed by ICAITI for dissemination in the 
rest of the region. 

2.b.) Biogas Generation 

Although not ccmmonly known, biogas (primarily methane 
gas) generation has been used in Central America for perhaps 20 
years, primarily on a limited number of medium large farms. In 
recent years, with the greater interest in appropriate technol
ogy, increasing enthusiasm has been shown by international a
gencies, national institutions and voluntary organizations in a 
wider use of bioga~ technology. Biogas is basically a fermenta
tion process and ICAITI has hod considerable experience, some 
of it with lOB funds, in such processes. Therefore, ICAITI is 
a natural candidate to become the leading regional source of 
technical expertise,~n this area. 

Biogas generation is technically attractive because it 
produces both a combustible gas and an excellent fertilizer. 
Its disadvantages have been the high initial cost of small units 
so that ~~ngle household units are frequently not cost-effective 
alternatives to fuelwood. However the economic situation im
proves significantly when the fertilizer value of the residue 
is 9roperly considered and w~en other feedstocks besides animal 
manure are used. Recent AID reports have examined this technol
ogy Jnd described its advantages and disadvantages. AID-funded 
work on c~mmunity sized digesters is being undertaken by the 
Peace COlPS in Nepal with a final report soon to be published. 
Other AID-funded Peace CorDs work in bioqas is expected to be 
included in the AID/W - Peace Corps Enerqv PASA which will train 
PCVs in small-scale enerqv technoloqies, some of whom may part
icioate in this proiect. 

The ICAITI bioqas team will work on both small and 
medium-sized bioqas diqesters for use in both domestic and in
dustrial applications. Thev will coordinate their work with 
that of existinq work on small units in Guatemala bv the ICADA 
Experi~ental Station and CEMAT. In addition, ICAITI will also 
coordinate all its work on bioqas with the Hvdraulic Resources 
and Electrification Institute of Panama (IRHE), which will con
duct biogas feasibility studies under the USAID/Panama Alternative 
Energy Sources Project. 
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Extensive work in Asia has not yet led to the deve10p
ment of a single family-sized unit that is affordable by poor 
rural families. This is due to the initial cost of the unit 
itself and the requirement for more waste than that which the 
limi ted number of anima Is can produce, (A general rule is that 
one large animal per person is required to meet both cooking 
and domestic lighting needs.) Development efforts are under
way to design units of cheaper construction and that use vege
table or agricultural wastes in addition to manure. However, 
larger sized ur.its for community and industrial uses seem to 
be more promising. 

The ICAITI biogas team will conduct a thorough review 
of available literature on biogas research, application and 
evaluation efforts. As necessary it will visit local instal
lations and US facilities to assure that it is aware of the 
progress in this area. Short-term visits to the US and as
sistance of consultants from the US and other countries will 
be employed for this purpose. 

Based on the information obtained from the above ac
tivities, the biogas team will select two designs for con
struction of prototype units - one domestic unit and one in
dustrial unit. The units will be constructed at appropriate 
sites to be determined during project implementation. The 
domestic unit will be used to study the effects of different 
raw materials and be the baseline unit for design modifica
tions as needed. The residual sludge or effluent will be 
examined to determine its fertilizer and/or animal nutrient 
value. The industrial units will probably be built at oper
ating industrial sites where the cost-effectiveness of the 
designs can be evaluated. Access to a stable supply of feed
stock will be an important criterinn in site selection, for 
example, proximity to a slaughter house. Consideration will 
be given both to the use of biogas as the sole fuel source and 
to combinations with other fuel sources. 

The prototypes will be studied to determine the oper
ating parameters; such as the amount of gas produced, sludge 
produced and feedstock required; fermentation time required; 
value of the sludge as a fertilizer or other byproduct (such 
as animal feed); and cost of construction, operation and main
tenance. Both animal manure and vegetable wastes will be 
examined as potential feedstocks. 
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This controlled testing phase is expected to take 18 
months. A report will be prepared which will be a complete 
accounting of the investigations conducted. Based on the 
results of this phase, ICAITI will develop final designs for 
the construction of a domest£biogas unit and an industrial 
unit for field demonstration. ICAITI will develop and con
duct a workshop for counterpart personnel in construction, 
operation and maintenance of these units. Along with part
icipating country p~rsonnel: ICAITI will identify sites 
throughout the region and install ten domestic and three in
dustrial units for field testing and demonstration. Fiaal 
selection of industrial units will depend on industrial 
activity and availability of raw materials. 

These field units will be monitored for two years and 
a final report prepared which will include the results of the 
field tests and demonstration, such as construction, operation 
and maintenance costs; technical problems encountered: social 
acceptability and cost effectiveness. 

While the field tests are underwa~ ICAITI will provide tech
nical assistance and training to interested outreach organ
izations and will work with national counterparts in identify-
ing and assisting possible local manufacturers in construction 
and operation of biogas plants. 

In the last year of the Project, ICAITI will organize 
a regional seminar that will present the state-of-the-art of 
methane research and application and future potential for the 
Central America region. 

2.c.) Pyrolytic Conversion and Charcoal Production 

Pyrolytic conversion is the destructive distilla
tion of wood induced by burning the wood in an oxygen-deplet
ed atmosphere, producing gas and oil and a residual char. All 
three products are combustible. The products obtained and 
the relative amounts depend upon the process used. In tra
ditional charcoal production, the gasses and oils are not 
captured and only the char is produced. 
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Charcoal production and use is an important term of 
the energy equation for developing countries, In addition to 
its use in metal working and other industries, charcoal is 
frequently a preferred cooking fuel because of its steady 
and concentrated heat and its smokeless burning. Recent in
cr0.ases in the cost of kerosene and bottled gas have resulted 
in a shift (back) to charcoal in many urban areas of develop
ing countries. Recent newspaper articles in Guatemala point 
out increasing use of charcoal in the urban areas and increas
ing illegal production, both due to the most recent rise in 
prices of petroleum and petroleum-based fuels. 

The energy efficiency of charcoal use includes con
sideration of the efficiency of the conversion of wood to 
charcoal (energy is lost), the energy needed to transport the 
fuel (easier and cheaper to transport the lighter charcoal 
than the original heavier wood) and the efficiency of the final 
usc (potentially higher for charcoal than for wood because of 
the greater controlability of a charcoal fire). Whether the 
overall efficiency of charcoal use is higher or lower than 
that of wood then depends upon local characteristics, in part
icular transportation distance. 

The. traditional process of charcoal production in Cen
tral America, as elsewhere, is che earthen kiln. Wood is 
stacked in a pit, ignited and covered with soil. It is then 
left to smolder for a few days in the oxygen-depleted atmos
phere, producing charcoal. This process is inefficient, with 
a conversion efficiency of perhaps 30 percent. Modern char
coal kilns can achieve an efficiepcy of 65 percent. Less 
sophisticated techniques car. ;h.'vertheless improve on the tra
ditional approach and achieve d value of 50 percent. Other 
conversion techniques are even more efficient and can use a 
wider range of feedstock. Pyrolytic converters can produce 
a mixture of charcoal, combustible gas and combustible oil 
with up to 85 percent of the initial energy being converted 
into the final form. The relative weights of charcoal, gas 
and oil depend upon the operating characteristics of the 
device, such as temperature, pressure and time. 

Although traditional charcoal production is very in
efficient, it has the strong advantage of not requiring any 
capital investment for the kiln. Other approaches will re
quire such investment to different degrees. Their acceptabil
ity will depend upon the perceived financial return of the in
vestment and, perhaps, on the degree to which the small charcoal 
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producers will join together ~n cooperatives to finance the 
purchase of the needed capital equipment. 

ICAITI will conduct a thorough review of the literature 
and, with t~e assistance of short-term technical experts, will 
select and construct a prototype improved charcoal kiln and 
a prototype pyrolytic conversion unit. ICAITI, along with 
national counterparts, will then test and demonstrate the 
units in appropriate areas. Particular consideration will be 
given to the introduction of the charcoal kiln in one of the 
critical areas. Preference will be given to established local 
cooperatives or small ~nterprises to operate the kiln, possibly 
purchasing its wood supplies from the fuelwood to be produced 
in the several demonstration production efforts in the area. 

ICAITI will prepare a final report evaluating the 
op~rating experience, its construction and maintenance costs, 
acceptance results, and local manufacture possibilities. The 
result~ of their work will be disseminated to national coop
erating agencies, USAIDs, private voluntary groups and in
terested individuals through this report and planned short 
courses and seminars. 

2.d.) Solar Technology 
The solar technology team will look at three primary 

applications of direct solar energy~ solar wood dryers, and 
solar grain panela dryers, solar evaporators for salt produc
tion and solar water heaters. 

Wet wood is very inefficient to burn because so 
much heat energy goes to vaporize the water in the wood rather 
than to other purposes. The team will examine the utility of 
simple solar dryers to dry wood for both domestic and small 
industry use. Both laboratory testing and field demonstrat-
ions will be in2luded for two industrial and at least six domestic 
units. To the maxiumum extent possible the field activities 
will be incorporated into the activities of the other teams. 

In panela production the liquid resulting from 
the cane pressing is boiled down until it forrrsa heavy syrup. 
In Central America this stage of the sugar production process 
is frequently done by small entrepreneurs. The boiling con
sumes large amounts of wood. Sometimes the crushed cane 
residue is added to the wood but its high moisture content 
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limits its utility. Because of this, the residue is some
times left to rot away. The solar team will work with a 
selected paneia producer and design and construct a solar 
dryer to d~the cane residue and use it as an efficient sup
plement to fuelwood. Measurements will be made of the moisturE 
content of the crushed cane and the effectiveness of drying 
in open air for measured time periods or drying in a solar 
dryer. The cost effectiveness of the solar dryer will be 
determined. The work will be done in conjunction with the 
combustion technology work on improved efficiency in panel a 
production 

Salt is produced by evaporating sea water. The 
process usually is accomplished by heating the water by burn
ing wood in tubs placed in shallow ponds. Thp rate of evapor
ation is thereby increased. The quantity of woon required 
for this has contributed significantly to deforestation in 
certain areas. The solar team will work with selected salt 
producers to desigll and construct solar evaporators. For 
example, one approach could be to use black plastic sheet-
ing to line the bottom of the salt pond, absorbing sunlight 
and raising the temperature of the water. This WI)uld increase 
evaporation of the water. The a~proach may be used by itself 
or in conjunction with the wood burning technique. Another 
approach could be the use of a solar still, not to collect 
distilled water (though it is possible), but to produce the 
salt residue which remains. Tests will De made of these types 
of approaches to determine the cost-effectiveness of such in
novations in this industry. 

Solar water heating will be applied in critical 
areas in the region as appropriate. It is expected that two 
applications would be rural clinics (or schools) where the 
units would produce hot water for personal hygiene, food 
preparation, and cleanup and washing (not sterilizing) of 
instruments and linens. A third unit might be a supplement 
to a biogas generator to maintain the slurry at the proper 
temperature. The exact applications of the solar water 
heaters will be determined during project implementation. 

IeAITI personnel will build several test units 
and determine the cost and performance of the designs. Only 
locally available components will be included in the units. 
Based on this initial work, the field test units will be 
constructed, installed and monitored. The results will be 
disseminated to the national counterpart institutions, USAIDs 
and other interested parties. 
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The USAID/Panama Alternative Energy Sources Project 
includes demonstrations in photovoltaics, solar air-condition
ing, and solar hot water heating. ICAITI will not get involved 
in photovoltaics or solar air-conditioning, but its work in 
solar hot water heating will be closely coordinated with the 
Panama project. 

As needed, ICAITI personnel will participate in train
ing course, and conferences on the application of solar energy. 
Some of the training will be funded from project funds and other 
training opportunities will be explored. Particular considera
tion will be given to the attendance of IeAITI personnel in the 
DSB program of solar energy technology training. 

~ Policy Study 

During implementation, and prior to dissemination 
of results within the cooperating countries, the Project will 
finance a review of existing legislation and administrative 
regulations which might retard wide use of project results. 
~or example, the study will review existing requirements or 
restrictions regarding: 

use of public lands for production of wood for 
sale 

fees for tree cutting 

credit on long-term investments such as tree 
production 

credit availability for purchase or production of 
non-traditional energy devices 

home use of gas generation devices 

licensing requirements for such devices 

The results of this study will be made available 
to reqional and national policy makers with recommendations 
regarding where Project objectives could be encouraged with 
modifications to existing legislation, administrative regula
tions or practice. 

The study will be conducted under contract with 
ICAITI, conr~inatina with CATIE ar-d the COMENER secretariat 
at SIECA. The estimated cost is $25,000 to be obligated in 
FY 1981. 
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4) Training 

III addition to training activities deBcribed in 
the previous sections, the Project includes a number of se
parate training activities for implementors of field tests 
and demonstrations and for the wider regional audience of 
persons interested in the results of the Project and in the 
general subject area of renewable energy re~ources. 

Pield Implementors 

counterpart personnel from various national agen
cies and volunteer organizations will receive specific instruc
tion from IeAITI on the construction, operation and maintenance 
of the various energy devices to be field tested and demonstrate 
ed. Through workshops organized and conducted by IeAITI, these 
personnel will learn the technical details of the devices as 
well as the kind of information that ICAITI will need to eva
luate properly the results of the several fiehlactivities. It 
is expected that there will be workshops in the domestic stove 
technology and biogas technology. Less formal training will be 
provided to the smaller number of people to be involved in the 
industrial application effort. A minimum of 75 people are ex
pected to receive this specific training from IeAITI. Project 
funds are allottetl for workshop costs and limited travel and 
maintenance costs of the participants. No participant salary 
costs are included in the Project. 

Re~ional~ udience 

In ad, i j tion to developing sui table technologies, a 
prime purpose of the Project is to increase regional awareness 
and dissemination of the efficacy of those technologi0s by 
making the resu 1 of UJC Project available t~hroughout the 
region. The au,;~ence includes government planners, n2tional 
outreach agenci~s, volunteer organizations and private sector 
individuals. Especially ~mportant is the need to heighten 
governmental awareness of the problems of rural c~ergy use 
and the value (l~ selectej approaches to solve those problems. 
To achieve this broad public information goal, IeAITI will 
organize (ind conduct three regional seminars. 
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The first seminar will summarize the results 
of the field testing of the domestic stoves and the results 
to-date of the work in indust~~al applications. The second 
seminar will concentrate on solar energy uses, and 
the third seminar (during the last Project year) on all ap
plicable alternative energy technologies that impact on the 
poor. In all seminars, the most up-to-date information on the 
activity in the critical areas will be presented. CATIE per
sonnel will participate, as a?propriate. 

Project funds are allotted for the cost of organizir 
and conducting the seminars, as well as limited travel costs, 
and expenses for selected participant~ from the region and 
desired outside speakers. 

The proceedings of each seminar will be prepared 
and published by ICAITI and distributed through appropriate 
channels in the region. 

5) Financial Management Assistance to ICAITI 

As discussed in the Financial Analysis Section of 
this paper, ICAITI requires the services of a financial/man
agement consulting firm to review their accounting and manage
ment information systems and make recommendations to assure 
sound fiscal policies. 

A highly qualified consulting firm experienced in 
evaluating systems of institutions c'nmparable to ICAITI will 
be contracted at the beginning of the project to conduct the 
followina~ 

a. Review ICAITI's financial accounting and re
porting systems focussing principally on in
suring that the systems: 

i. Provide accurate and timely information; 

ii. Allow the accurate accumulation and appli
cation of all direct costs; 

iii.. Provide for accurate accumulation and proper 
allocation of indirect (overhead) costs 
to appropriate activities; 
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iv. Provide management wtth an accurate period 
by period cOmparison of operations as a 
measure of progress; 

v. Proviae information so that long term 
project progress can be realistically 
measured in financial terms at specific 
intervals during the project life; and 

vi. Provide information to distinguish which 
operations generate financial losses, to 
identify the cause of losses and monitor and 
control such losses. 

b. Provide recommendations for changes in the 
financial systems of ICAIT!. 

c. Review the management structure of ICAITI to 
evaluate: 

i. The appropriateness of the current organiza
tion in light of new and projected expanded 
activities and 

ii. Management information systems 

iii. Personnel systems and policies 

d. Provide recommendations for improved management 
procedures 

The estimated cost for this activity is $50,000. 
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b. CATIE Element 

Under the fuelwood component project resources 
will be utilized to carry out the following activities: 

i. Identify the critical and potentially cri-
tical fuelwood availability areas in the region. 

ii. Identify for testing as fuelwood, species 
of fast growing trees and provenances· that are already 
known and have been tested in Central America and Panama. 

iii. Identify improved management practices 
(planting distances, pruning/thining systems and cultural 
practices) for selected fast growing trees identified in 
number two above. 

iv. Conduct demonstrations of various methods 
produce increased supplies of fuelwood on small farms, vil
lage or community woodlots and fuelwood plantations. 

v. Strengthen CATIE arid national profession-
al and institutional capacity to conduct research, carry out 
demonstrations, and provide training and technical assistance 
in improved fuelwood production systems. 

It should be noted here that this portion of 
project is not directed toward the urban situation and should 
not be looked to as a strategy or action program to address 
urban fuelwood shortages.** The solution of the urban fuel
wood problem may require very different approaches since land 
values near cities are high and increasing at a double digit 
figure annually, land availability for initiating fuelwood 

* The area from which seeds of a species are collectea. 
**For purposes of this paper urban means the capital city 

and the two or three largest cities outside of the capital. 
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production is usually scarce, the income to be derived from 
fuelwood production versus alternative uses of land in a free 
market situation are as yet unknown as is the yield per area 
of alternate fuelwood species under known conditions. How
ever, urban areas can be expected to benefit indirectly be
cause, as the supply of fuelwood increases in the rural areas 
some of the increase will spill even into the cities. 

CATIE will be primarily responsible for implementa
tion of this project component. 

be involved in all activities.* 
Part IV.B.2). 

National counterparts will 
(See Implementation Plan 

1. Critical and Potentially Critical Fuelwood 
Availability Areas 

This activity will build upon and further re
fine the initial surveys of the fuelwood analysis carried out 
by ROCAP, the Peace Corps and short term contractors in prepa
ratio~ for this project paper. CATIE, IeAITI and counterpart 
agencLes, with further Peace Corps and other assistance in the 
six countries, will prepare and conduct a survey to identify 
those areas in which fuelwood availability is presently a cri
tical situation or is expected to become one within the next 
ten years. The survey will be carried out in the more itense
ly populated and cultivated areas of the region to identify 
those areas in which the fuelwood supply is or will soon be
come a major problem. A set of selection criteria will be 
developed for this purpose. Criteria that have been tentativ
ely identified are: 

(i.) Critical Areas 

(a) Areas in which a majority of 
people are presently spending a mlnlmum estimated level of 
fifteen percent of the principal householders time or finan
cial resources to obtain fuelwood or charcoal for food prepa-

* The institutional analysis, Annex XVI, contains a list of 
CATIE's principal, national, counterpart institutions. 
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ration, ~ome heating or other purposes;~ 

(b) Areas where no significant major fo
rest resource exists within six kilometers** of the location 
or no significant commercial or village fuelwcod plantations 
are presently planted or being planted; and 

(c) Areas where changing farming systems 
have or are in the process of eliminating traditional sour
ces of fuelwood, and alternative sources are not readily av
ailable or planned to be in productiion within the next five 
years. 

2. Potentially Critical Areas 

(a) Areas in which a majority of the peo
ple are presently spending a minimum estimated level of eight 
percent of the principal householder's time or financial re
sources to obtain fuelwood or charcoal for food preparation, 
home heating, or water heating. 

(b) Forest resources have decreased signi
ficantly in availability within three kilometers of the loca
tion and no commercial or village fuelwood plantation or al
ternate sources are readily available or planned to be in 
production within the next ten years. 

In order to be classified as a critical area a lo
cation woul] have to meet criterion (a) plus one of the other 

* The fifteen percent figure is approximately equivalent to 
one person day of work assuming a seven day work week. In 
certain parts of Africa and on some Caribbean Islands a 
minimum figure of twenty-five percent is used. However, 
the ecological conditions and popUlation pressures are not 
as severe in Central America; b.erefore, the fifteen per
cent figure was chosen. This figure is subject to readjust 
after the survey has yielded reliable statistical data. 

**A distance of six kilometers was chosen as the maximum 
which an individual could walk, collect seven day's worth 
of fire wood and return horne within one day. 
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criteria. In addition, both ypes of a eas must meet a common 
criterion that fuelwood production De sufficiently profitaBle 
to induce armers in the area to devote a portio of their 
productive resources to fuelwood. 

The survey will be completed by MarcA 1980 and the aata 
analyzed by the end of May 1980. It is exp'ected that his survey 
will i8entify at le?dt ten critical or potentially c . tical areas. 

Anne A XVIII shows tho~e areas which CATIE judges tp be likely critical 
areas amenable to proj ct activities. Operations.n critical areas will 
not only help maximize the jmpact from this project on areas of greatest 
need now but also aid national institutions mount pro$rams later on. 

To fa "ilitate the transfer of research results on 
tree and shrub species betwe~n si l~ar ecological areas, a 
life zone (Holdrig ) charact riza ion of each selected area 
will be co~p leted . 

A final report on the critical and potentially cri
tical areas for fuelwood production availability wi 1 be 
completed in early 1981 based upon the above studies and 
distr i buti'on made to counterpart na i nal institutions 
and USAIDs. 

To the e xtent possibl!J the test i ng and development 
ctiv i t ies carried out by CATIE and ICAITI will be located 

i n the identified critical areas. The Mission and the two 
institutions while work i ng in those critical areas will 
att mpt to monitor f u e lwood us e a nd supplies to gain an 
ppreciation of the micro-level impact of the project. In 

doing this they would have to collec sOllle basic data on the 
mount a nd sour e of e ne rgy consumed i t:nose areas as well 

as the r e s ns fo r its use. Assistan ' . this data 
ollection rna com from A.I.D. / W ', ere ,th .; .o~velopm,ent 

Support Bur a u is currently design~lg a project to develop 
m thodology to collect information on energy use patterns 

i n developi na countri es . Afte~ an international workshop 
1S h Id this fa ll, the me thodology will be d e veloped and 
trial t es ted 'n s e l e cted countries. The Central American 
region is bing c onside red as a possible est site. 

ii. Known and Tested Spec'es 
Fuelwood Production 

A significant nur, '-er of field experiments, 
trials and plantings have been made in the region in the 
past (Annex XIX ). Some of those plantings were for 

_, _ _ _ _ "~'--'-oIIC".t.J!II_ 
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tlmber while others have been planted tor box wood*, fence
poles and transmission poles, a few plantings have also 
been made of fast growing species for banana plant props. 
CATIE intends to locate existing plantations and provenan
ces of fast growing trees in CAP countries and collect ba
sic data on plantation and management history, species and 
seed source, as well as characterization of soil and ecolo
gical conditions for each planting. It is anticipated that 
data will be obtained for a minimum of thirty plots planted 
before 1980 and Hill provide information on tree growth, 
and the physical and chemical characteristics of wood as 
they related to fuelwood and other potential uses. In addi
tion, the potential impact of these species on the environ
ment will be examined. The data will be obtained both in 
the field and in C.A. wood products laboratories (ICAIT! 
as well as CATIE's cooperative forest products laboratory 
at the University of Costa Rica). Growth data and harvest 
char~cteristics will continue to be obtained for these plots 
duriny the remaining five years of the project using normal 
forestry procedures (tree count/area ~lnd diameter and height 
~easuraments) in order to refine the basis for estimating 
annual production for each species under study. 

As part of this activity a preliminary social and ac
ceptability survey will be undertaken in areas contigous to 
the pre-1980 plantinS}s. The purpose of the survey is to de
termine the receptivity by potential consumers of those tree 
speci.cs ident j f ied under thi s acti vi ty. New species will be 
compared to fuclwood species presently used to determine such 
polen t.i ,1] pr(O)bl ems iJ. s dry inS} i1nd burn inS} characteristics, ex
istence of undesiriJ.ble odors, existence of noxious oils or 
resins and ;;mob? problems. 

,-, pr(~ 1 ind.nil ry report with recorrU11enda tions for approxi
mat(~l)' Cift(>cn of the most promisinS} species havinS} high so
ci"llcCcl,tabi 1 i ty, produceable under selected ecological si
tuatioll,", zHld to the extent possible, multiple use potential 
\".i 1 J ile' ilubl ished in 1981. Data collected from all of the 
plr)ls under study in the region will be published at the end 
of the second YCiH o[ the project. Data collection and fur
ther obsc'rvatiol1s Hi II be continued for the life of the pro
ject. In lC)8S Ci,\TTE \·,iJl further refine its recommendations 
b~sed on these dat~ and make appropriate adjustments to its 
pre 1 im i nary n.:>cummenda tions in a final publication. 

* Trees grown for box wood are usually soft woods such 
as IJine. 
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iii. Improved Management Practices for Fuelwood 
Production 

Experiments involving known species that 
received recommendations in activity two will be carried 
out under this activity. Previously similar silviculture 
research has resulted in major increases in roundwood pro
duction*. Similar results are believed possible i~ produ
cing fuelwood using known species when grown under intensive 
silvicultural management conditions. Too, silvicultural 
changes if properly selected have the potential to increase 
production markedly without a major increase in the capital 
expenditure per area. Lxperiments will be planted on small 
farms, experiment stations and in other secure locations and 
will be designed to further refine silvicultural practices 
that maximize production of fuelwood. 

The experiments will focus on such manage
ment practices as site preparation, initial fertilization, 
intensive weed control, planting distances, altering the 
land use configuration, pruning and thinning practices and 
pest control. Experiments using one to three of the most 
promising fuelwood species identified in activity two and 
testing one or twa management practices alone and/or in com
bination will be carried out in at least one critical or 
potentially critical area in each country of the region. 
Each experiment will be evaluated both silviculturally and 
economically fOl' a minimum of four years. Because the need 
to collect datLl under some experiments may extend beyond the 
life of the project, Cl\TIE and the national agencies will 
agree to continue those experiments until all necessary in
formation is gathered. 

DLltLl collected annually in each experiment 
will De iJ/:occssed at Cl\TIE's data facility and conclusions 
resulting [rom tile dLlta available in 1985 will be published. 
HecorrunL'llc]ccl prllcti.ces based upon si Iv icul tura 1 as well as 
economic ,.:onsideratiuns for ei1ch tested species will he 
printccl ,1l111 made Available to all CAP countries and USAIDs 
at the end of the initial research period covered by this 
project. Technical reports on each experiment will also 
be published Llnnually. 

* Roundwood refer~ to wood used for poles, timber and pulp. 
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iv. Fuelwood Demonstration Units 

The paucity of concrete data on fuelwood 
costs, labor requirements, social acceptability and compara
tive production levels for various types of planting patterns 
and ecological situations Qake it difficult to provide reli
able data on · .... hich recommendations can be based. This output 
is prinlarily designed to develop such data for use py small far
mers and communities and for fuelwood planning by national 
agencies" At the same time, it will serve as a set of demons
trations around which training courses and other awareness se
minars will be developed by CATIE, national research and exten
sion technicians and private organizations. 

The proposed demonstration units will utilize 
the most promising, known, fast growing, consumer acceptable 
species of fuelwood trees that were selected in activity num
ber two. Plantings will be made in at least one critical or 
potentidlly critical area per country. 

The proposed demonstrations will focus on 
five types of plantings detailed below. The objective of 
this activity is to test each type of planting in each coun
try. Depending on environmental and sociological conditions 
this may not be possible. Data collection from thp.se plant
ings may go beyond the completion of the project; the national 

dgencies and CATIE will agree to continue collecting 
necessary inf~rmation. 

(1) Natural Fuelwood Production Units 

These units will be established in 
eXisting primary or secondary growth natural forest from 
which fuelwood is now being hdrvested. These units will 
be fenced and protected from fires and uncontrolled grazing. 
Silvicultural practices such as replanting presently unpro
ductive areas, cleaning, pruning, thinning and selected 
harvesting will be demonstrated and data collected on costs 
and yields. Other upgrading and management improvement will 
be developed with the collaboration of the local farm owner, 
conununi:'y counc i 1, na tion:ll counterpart techn icians or other 
public officials. Ten units are expected to be in operation 
by the end of the third year of this proj ect. AnIiual progress 
reports will be sent to national agencies and USAIDs. 
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(2) Farm Level Fuelwood Production Units 

These units will contain fast growing species 
planted in less th.= :-'. two hectare plots on small or medium si
zed farms. These WJ.ll be developed in cooperation with Peace 
Corps or other voluntary field personnel, farmers, local exten
sion agents and forestry research technicians. 

At least twenty farm level fuelwood production 
units are expected to be planted. Nursery planting will start 
in at least three countries in the 1981 growing season and 
will be extended to at least five CAP countries by the 1984 growing 
season. Ini tia 1 data collection on the socio-eco~.·.Jmic impact 
and the production of fuelwood will be completed for at least 
ten units and published at the completion of the project's 
sixth year for distribution to national institutions and USAIDs 

(3) Vi llage vJoodlots 

At least fifteen five to ten hectare village 
woodlot plantatiol~will be developed to meet the needs of small 
villages in critical as well as potentially critical fuelwood 
availability areas. Nursery planting will start in at least 
three countries in the 1981 growing season and will be extend
ed to at least five countries by the 1984 planting season. 
The plantations will be undertaken by cooperative village 
action groups assisted where possible by the Peace Corps and 
national forestry or extension service staff under CATIE fuel
woocl speci.alist supervision. Plantings will be fenced and ca
red for by r.ho vi llclCJe. Ua ta wi 11 be collected by local and 
CNI'T E t('chn ic lillls to eval ua te costs for land preparation, fen
cing, labor requirements and out-of-pocket costs as well as 
annual gro\/th measurements, fuelwood yield, etc. Results 
will be published at the end of the project. Annual progress 
reports will also be jssued. 

(4) Fuelwood Plantations 

These ten to twenty hectare plantations are 
intended to be commerc.ial and supply in part ruelwood to small 
rural industries such as bakeries and lime kilns. It is ex
pected that at least five plantations will be developed on 
privat~ cooperating farms and municipal or national land du
ring the project. The plantations may receive plant material 
from the project as well as technical assistance, through 
CATIE working with national counterparts. Appropriate data 
will be collected to measure economic, employment and produc-
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tiQn c sts and benefits and s)..lIlUllarized annually in a similar 
manfler to the above described trials. 'Three plantations will 
be developed in 1982 in three countries and the remaining 
plantations will be planted by 1983. Annual progress reports 
will be issued and final summation of experience and data 
will be presented as a part of the final project rep'ort. 

(5 ) ,A2ro-Forestry nits 

On small farms particularly, fuelwood largely 
comes from hedger9ws, shade trees and pru~ings of commercial 
crops such as coffee and cacao. Most of the~e plantings uti
lize traditional shade tree species such a~ por6 (Erythrina 
POep~igiana), madre de cacao (Gliricidia ~p.), Inga (Ingi sp.) 
whic are relatively slow growing species, or produce in e
rior fuelwood due to the succulent nature of new growth. 

Under th s output, the CATIE forestry group 
will work with the Small Farm Produc t ion Systems technicians 
and the Perennial Crops specialists of CATIE in collaboration 
with small farmers to design several systems which combine 
trees for fuel with other annual in renewal crops. They 
will also carry out research in fast growin~ species that 
could be utilized for fence rows, contoured erosion preven
tion or windbreak-type strip plantings at the farm level. 
In addition, they will work with CATIE animal husbandry spe
cialists in the design of one or more systems combining po
tential fuelwood species with tropical animal product~on. 
These systems will be tested in appropriate ecological situa
tions and supervised by national and CATIE technicians with 
Peace Corps collaboration. Data will be collected on the 
trials and made available to local extension and other agency 
personnel (including USATDs) interested in th~s type of far
ming system. It is anticipated that during the life of the 
project a total of at least thirty trials and/or demonstra
tion units will be planted in the six countries. Data result
ing from these trials will be published annually and summari
zed at the completion of the project. As appropriate/depend
ing upon the success of the trials from a fuelwood genera.ion 
standpoint, one or more tech packs may result*. 

* For the purposes of this project a Tech Pack is defined as 
that set of ecological, economic, social, time-phased produc
tion and harvesting data and recommendations required to pro
duce and ~arvest fuelwood plants alone or in combination 
with other plants or animals under given conditions. 
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V. Strengthen CATIE and National Professional and 
Institutional capacity in the Field of Fuelwood 

Throughout the region at the national level, the 
institutional capability, financial resources and technical 
personnel trained in the field of fuelwood are extremely .li
mited. National forestry officials, because of their role of 
protecting the forests, are looked upon with disfavor by the 
small farmer and others who are dependant on fuelwood as· an 
energy source. At the same time the forestry officials of
ten view the small farmer as the enemy of the forests he is 
trying to protect. This project will proviqe training to 
the forestry officials, particularly at the lower levels 
where officials are in closest 0 0 tact with the farmers, 
which will permit those of f icial to offer a more positive 
response to small farmer needs by providing assistance in 
growing fuelwood. I n time it is hoped that the forestry of
ficials will have positive e ffect on the fa~er's u~e of na
tural renewable resources. 

Currently in the public sector there are approxi
ma te ly 98 peritos a gr6nomos a nd ingeniero~ fore stales, 28 
ingenieros agr6nomos, 13 master of s c ience level personnel 
a nd one doctorate level person working in forestry aotivi
ties throughout the reg i on* . This is an insufficient number 
of personnel to car r y ou t all n cessary for estry activities 
in the region( and very few of them are Working in activities 
dir.e ctly related to incl;"ea sing the supply of fuelwood. 

This activ~ty is directe toward impr oving the 
national institutions' capacity to design and care for re
search or production activi ties in the fuelwood area. It 
is al s o directed tow r d improving CATIE's capaci t y to prov
ide support to the nat ional insti tutions involved w'th fuel
wood production. 

* Training for peritos agr6nomos and ingenieros forestales 
is rough l y equivalent 0 high school pI s one year of 
college, a nd tra ining ' or t he ingeniero agr6nomo is equi
valent to a co l lege bachelor of science degree . 
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Capabil it will be strengthe ned primarily through 
training but also through the provision o f technical assis
tance for research and d emons t rations. CATIE will improve 
the technical capacity of its present staff and increase its . 
staff by one.* Governmen t al and private organizations will 
also be strongly encouraged to increase the number of peo-
ple working in the area a nd augment budget allooations to 
oover essen tial counterpart needs. It is expected that as a 
result o f this project, 5 percent of the nat i onal forestry 
agencies' budgets will be devoted to f uelwood activities. 

Training will be p rovided by the CATIE forestry 
staf f to national coun te rpart technicians at va riou6 levels 
in various ways. Short courses will be given at CATIE and 
in the countries . At least seventy- f ive st~qen ~ s are expec
ted to attend a total of five two-wee~ intensi~~ courses in 
various aspects of fuelwood production between 1981 and 1985 
at CATI E . An addi tiop-al mi i mum of one hundred persons will 
receive train i ng on sepa ra te phases of fuel wood production, 
or genera l short cour ses in a minimum of f ive national train
ing session s. In addi tion , f ive travel ing seminars for prin
cipal researchers will b e held for a pproximately fifteen peo
ple in each ses sion. 

Traini ng will also be given at the Master of Science 
level i n f ue h.,ood production . Nine Central Americans will be 
trained at CATIE and an additiona l n ine wi l l be trained in 
the United States. The U.S. training is expected to be fund
e d under the La tin America Regional Training for Development 
Pro jec t (598 -0 528). It that is not pOBs ible contingency 
f unds will be utilized if available. All M. Sc. level theses 
projects, whether coursework was carried out at CATIE or in 
the U. S ., will be e xpected to b completed in the CAP coun
tries under the field supervision of CATIE senior profession
als . All Masters level students will agree to work for na
tional counterpart institutions upon c omplet ion of their 
s cholarships for a minimum o f two years for each year of 
tra in ing . Each national i nst itution wil l a gre e to employ 
students i n a tra ining-related position. A minimtUTI ' total 
o f two hundred Centra l American and Panamanian students are 
expect d to bene f it from the above training program. 

Technical a ssist ance will be prov i ded by CATIE 
to counterpart national institutions i n va r ious ways. On
the-job tra ining will be prov ided t o national counterpart 

I 

*It is xpected that the technical experts fun ded by the A.I.D. 
gran t would become permanent employee s of CATIE if the project is 
succe ssful in generat ing a strong interest in fuelwood production 
among t he CAP countries. 
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foresters while designing and conducting area characteriza
tions, research, demonstrations and production trials on 
sma 11 farms, vi 11age "J()od1ots, and cornmerc1 al plantings as 
these are carried out under other phases of this project. 
Short consultation to sna11 private woodfuel ent~I'prises 
also will be given in critical or potentially critical 
availability areas by CATIE specialists accompanied by na
tional counterparts. 

Depending on availability of resources CATIE 
will provide assistancp to national public sector institu
tions on various phases o~ national woodfue1 activities in 
other than critical arId potentially critical areas when for
mally requested. This can include short courses in forest 
upgro.ding techniques when undesired species are harvested 
for firewood or charcoal. CATIE will ~lso provide advice on 
fuelwood program planning, state of the art as well as ori
ginal research on planting, si~vicultural practices, pest 
management and harvesting techniques for new or different 
situations as re~uested by the national institutions. 

To improve CATIE's capacity to provide support 
to national institutions, technical assistance and training 
will be provided in the following areas: 

(1) Technical assistance a~d research consul
tation to CATIE by at least eight of the leading experts 
in this field worldwide will be project financed. Outstand
ing researchers 3nd extension specialists in silviculture, 
agroforestr~', use of exotic tree species, laboratory methods 
and fuelwo(,rt evaluation, etc., from Asia, Africa and South 
Americu will review CATIE's program, present workshops for 
the CA'I'IE staff and evaluations of their research pro'Jress. 

(7) The CATIE library will have increased its 
capability to respond to requests for information. Over 
five hundred additional publications on all phases of re
search, C'xtension and conunercial production and use of 
fuelwoods worldwide will be available for consultation by 
CATIE staff und technicians regionwide. In addition,the li
brary will prepare a comprehellsive, annotated bibliography 
of articles on fuelwood research, extension, production 
and harvesting published worldwide. Copies of these arti
cles will be provided as reprints to national institutions 
in order to further increase the availability of up -to-date 
knowledge to technicians throughout the region. 
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(3) The CATIE germplasm ~ank wi~l have over fif-
ty species and provenan~es of fast-growing trees in storage 
availa~le to meet regi~~al demands for research ~urposes. 
In addition, CATIE will have_ as a .... ..!sult of C-ds project, 
id~~tifiea sources of seed and pot0:1tial ~eed production as 
soor; as the ini tial CATIE/natior.,11 research results are a\'~ tl
ablC'. 

(4) ~ATIE will have developed its data base on 
all phases .f fuelwood production to a pGint where it can 
prov j Je information on a wide spectrum ot ruelwood Dr'lblems 
ranging from ecological and agronomic factors to plant 
growth, as well as ~mall felt 'community, social acceptance 
and economic cunsider ,tiont;. 

(5) ~ATIE will have also increased its knowledge 
of ! 110 arC',! I s fuelwood potent 11 vs. al ternatf' investment 
ClPPI,lClws Clnd havC' ,1eve; ()ped a \vorking rf"d:ionship with 
l1atiuTFIl count., ·'parts. 'ihis will permit CA'l'IE, working with 
the rc,.;jon IS pUlJlic ,,tIU private sectu! Lo further develop 
cCloper'l ti ve programs in research, extension, f'cll],~(]tion and 
similar areas as these relate to national Tr":ewable resour
ces. 

In order to assess pL)gress in imp' ,wing 
the professionill and institution3.1 capacity as well as 
plan the most appropriate interventions to attain the ob
jective of this activity, CA':IE will dur:ng the first year 
of tho proj c'ct conduct a base line sur'J('Y of na tiona I capa
ci ty in this area .;imilar asseSSllkIlt will be cnrried 
out in tho sixth yc~r of the project and a report prepared 
comparing progress made regionally, and at CATTE. 
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a. Alternative Energy TeC~nolQ~ies 

The selection of alternative energy tech
nologies to be evaluated, tested, and demonstrated by ICAITI 
was Daseo on an evaluation conducted by a ROCAP consultant, 
Solar America, Inc. The consulting firm evaluated the po
tential of alternatives to present energy-use p~actices in 
the region, to selpct possible technologies that cOl1ld be 
introduced in the region and directly impact on the poor. 
The criteria for selecticn included: 

i. Availability of renewable resources 

ii. Technological feasibility 

iii. Cost and affordability by the r~~al 
and urban poor and small indus~ries 

iv. Potentially socially ~cceptable by 
the target group 

v. Environmental considerations 

vi. Replicability throughout the region 

vii. In-country manufacturing potential and 
indigenous maintenance capability. 

The analysis conducted by Solar America, Inc. 
resulted in the selection of the following technologies 
that will be investigated and demonstrated under the Pro
ject: 

Biomass and Biogas Energy Sources 

Domestic biomass conversion 

Industry biomass conversion 

- Domestic biogas use 
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- Industrial/Small Village bioqA8 use 

Direct Solar Energy 

- Small industrial/domestic solar dryers 

- Solar hot water systems 

- Sol~!' .,':ills 

Pyrolytic Conversion and Charcoal Production 

- Pyrolytic conversion techniques 

- Improved efficiency charcoal production tech
niques 

Annex X describes the above technologies and 
possible applications, costs and savings. The proposed ICAITI 
activiti~s under the Project are based on the recommendations 
contained therein. 

b. Fuelwood Efficiency Techniques 

The dete~wining factor in the selection of 
the ICAITI activities to improve domestic and industrial use 
of direct combustion of fuelwood was the number of consumers. 
Available census data shows that approximately 80 percent of 
households in the region (excluding Panama) use fuelwood for 
cooking. The majority of cooking by rural low income groups 
is usually done over an open fire. Values of efficiency for 
this type of cooking are usually less than ten percent; that 
is, less than ten percent of the energy potential of the wood 
is productively used to cook the food. Many stove designs 
have been developed that promise a much greater cooking e~~

ficiency than the traditional open fire cooking. Such stoves 
can productively use 40-65 percent of the energy potential of 
the wood. Even relatively simple stoves for use in deVelop
ing countries could double the efficiency of domestic 
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fueJwood use. For example, the Lorena stove (see Annex 
has been described as being up to 70 percent more efficient 
than current cooking practices. Under the Project, ICAITI 
will examine as many designs as practical in order to deter
mine the most acceptable designs for the region. The cri
teria for selection of stoves to be control-tested, compared 
to eXisting cooking techniques in the region (including the 
two local improved stoves, the Lorena and the "Fog6n"), and 
eventually demonstrated in the field include: 

Improved efficiency (at least 50 percent im
proved efficiency is expected) 

- Low cost 

- Use of local materials for construction 

- Local manufacturing capability 

- Low maintenance re~lirement 

- Ease of construction 

- Consk~er convenience and probable social 
acceptance 

The small industry users of direct combustion 
of fuelwood consist of a variety of industries whose numbers 
are almust impossible to quantify due to the lack of census 
data. A preliminary ~urvey conducted by ICAITI to identify 
and list small industries by numbers 2nd amount of fuelwood 
consumed showed that bakeries, brick and lim~ kilns, ceramic 
and pottery producers, and crude suga~ and salt producers, 
are the major users of fuelwood. ICAITI estimated that 
these seven industries could number up to 53,700 in the re
gion (excluding Panama), and possibly account for 88 percent 
of fuelwood use by small industries. Other small industrial 
activities include coffee grain drying, rubber and vegetable 
oil production, textile dying, blacksmith shops, confectioners, 
etc. (charcoal production, though qUite significant, was ex
cluded fron, the list of industries since it is not direct 
combustion of fuelwood, this activity is covered under alter
native energy technologies). 
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The efficiency of fuelwood use of the above 
seven major industries varies from industry to industry. 
The crude sugar and salt pr.oducers, ceramic/pottery pro
ducers, and some of the coffee drying is generally done by 
the open-fire method which is obviously inefficient. The 
other industries use varying degrees of enclosed and more 
efficient heating methodDi however, it is felt that opportu
nities exist for much improvement in these operations 
through simple modifications in construction and operation. 
Use of improved energy efficient techniques would conserve 
fuelwood, thereby reduce operational costs and improving 
overall production efficiency, and help protect the source 
of employment for many inhabitants of the region. A 20 
percent increase in energy efficiency in these activiti~s 
should be easily attainable, which would result in a subp~an
tial annual savings in wood consumption for these industrles. 
For example, a recent VITA project in Honduras showed that 
inclined chimneys in lime and brick kilns can yield a 15 
percent savings in firewood consumptior. Other improvements 
in the design, construction and operation of wood burning 
ovens and kilns are considered to be technically and eco
nomically feasible. It is planned that ICAITI will only 
investigate possible industrial fuelwcod efficiencies for 
the above seven industries. 
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2. CATIE Element 

Relatively little research has as yet been under
taken in Central America on fuelwood production. Conse
quently, the appruach taken in this project concentrates 
the total project focus on four key but basic questions. 
These are: 

a. Where geographically, and under what condi
tions, is the fuelwood problem most serious in the region? 

b. What plants offer the greatest potential for 
impacting on the problem in a short ~eriod of time? 

c. What silvicultural practices will, under given 
conditions maximize the production and profitubility of 
fuelwood cultivation in Central America? 

Each of the above is at the center of the solu
tion of this problem and will be addressed in this proj
ect. The approach taken and the pcocedures used are: 

a. Where geographicGlly is the fuelwood problem 
most serious in the region? 

To answe~ this question sampling methods using 
established analytical procedures will 
identify the areas in whi"'-: the fuelwood problem is "cri·
tical" or "potentially LJ.itical". To the extent possible, 
subsamples using the sample frame developed by the ROCAP/ 
rICA Agricultural Rese2rch and Information Systems project 
(Project 596-0048) will be llsed for an evaluation. To 
measure project impact basic data will be gath~red on 
present uses of fuelwood on farms, in small towns and in 
agro-industry, user preferences, amounts and sources of fuel
wood as well as costs and/or time requir~d to collect wood 
and haul it to the location where it is used. 
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b. What plants offer the greatest potential for 
impacting on the problem in the shortest 
timeframe. 

A range of tree and shrub species have been 
used for fuelwood in the region and in other p~rts cf the 
world (Annex XIX). Certain of these species are proven to 
be fast-growing, relatively widely adaptable types having 
good acceptability by users. A number of species have been 
grown at Turrialba, Costa Rica and the data base for them 
is well known. Their adaptability to other areas is less 
well documented. This Project will t9st these as well as 
collect data on a range of other species planted for various 
purposes in the CAP region. Normal silviculture data col
lection and analytical methods will be used to obtain such 
information as glowth rate, dry weight and fuelwood extrac
tion rates. 

c. What silvicultural practices will maximize 
fuelwood production and profitability of 
fuelwood cultivation in Central America? 

The more common procedures for affecting 
increases in per pJant and/or per area yields will be 
fcllowed in the project. Among these planting distance 
changes, use of fertilizers, plant pruning, weed and pest 
control offer the principal opportunities of increasing 
fuelwood production. Standard research procedures will be 
used in designing and implementing treatments comparing 
different planting distances, pruning procedures and pest 
control methods. Soil analyses and pot tests, using na
tional or the CATIE Soil Laboratories, will in a pre1im-
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inary manner determine the nutrient levels required in 
order to design fertilizer experiments at test sites. 
Normal randomized complete block designs will be used 
for multi-level, single factor experiments. Normally 
five replications will be utilized per experiment. Multi
l~vel multi-factor experiments testing, for example, 
fertilizer levels and planting distances will use split 
plots in randomized blocks designs. Evaluation of results 
will utilize standard analysis of variance, multiple cor
relation, regression, 3nd other standard statistical pro
cedures and tests of significance. Plant data measurements 
will follow accepted silvicultural norms in this as well as 
other elem~nts of this research program. 

Project Replicability - Plant Research 

All agronomic research as conducted today is con
sidered area specific. In this project we will describe 
the ecological situation in plant reSDonse terms using a 
recognized method (life zone characterization developed 
by Dr. Lester Holdridge) that is based on a species' 
favored ecological association. This zoning proredure 
permits the transfer of tree crop production methods to 
similarly characterized areas with a high degree of suc
cess. Using the Life Zone system, pruning methods, plant
ing distances ilnd similar silvicultural management practi
ces on similar species of tlees, should result in growth 
at similar speeds under similar nutritional conditions 
throughout tl1e area for the same life zone. This will per
mit repliciltion of project results throughout a significant 
portion of the region since research will be carried out 
under various ecological i.e.,life zone situations. 
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B. Economic Analysis 

1. Macro Level Concerns 

The cost of wood and charcoal, in terms of both 
time and money, is increasing rapidly in Central America 
in response to continued high demand and essentially 
stationary or shrinking supply. As stated elsewhere in 
this document, available evidence indicates that: (a) 
about 80 perce.it of all households in Central America 
rely on charcoal or wood for cooking (and, especially at 
higher elevations, for hecting); (b) virtually all rural 
households use only wood or charcoal for fuel, as do a 
significant number of urban households; (c) industrial 
uses of wood and charcoal are a significant component of 
demand; (d) overall demand is basically a linear function 
of the size and growth of population; (e) available sup
plies of wood are becoming increasingly remote from the 
locus of demand; and (f) present and planned reforesta
tion programs will no·t impact greatly on near-term fuel
wood availability either because they are too small, work 
with slower growing species more appropriate to other 
applications, or will have major impacts in areas remote 
from fuelwood demand. 

Given, then, that some special activities directed 
to the fuelwood problem are justified, project design be
comes the first critical issue for economic analysis. 

2. Project Design 

The three elements of the project can be charac
terized as: (1) applied research on suitable fast-growing 
trees and shrubs; (2) appl ied research on increasing fuel
wood efficiency in major uses; and (3) demonstrations of 
alternative energy sources.. While the first element of 
this integrated project is directed to increasing the near
term supply of fuelwood, the second and third elements work 
tow~rd decreasing demand. 

All three clements are taken as far as possible 
for a regional p~oject, but additional activities at the 
country level . ;ou ld magn i fy the returns to the invest
ments to be made under this project. (See Section 6 
below for a brief description of such follow-on efforts.) 
A careful review of all three elements confi~ms that proj
ect interventions are in fact cost-effective and, indeed, 
are least-cost ways of obtaining desired outputs and of 
achieving end of project status. 
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Alternative designs which could have been em
ployed center on the use of national institutions in 
national programs, with or without support from regional 
institutions for some activities. National programs 
would have resulted either in significantly higher costs 
for the same outputs (because fewer Eccnomies of scale 
in advisory services could have been captured) or in a 
different set of outputs. National programs would have 
concentrated on what are known or thought to be special 
problems in supply or demand in the ir countr ies -- per-
haps alternative energy sources in costa Rica and EI 
Salvador, and industrial fuelwood efficiency in Guatema
la, for example -- and thus not obtained as much informa
tion on other generalized problems. In addition, it is 
not clear that the same range of institutions would have 
been involved as implementors or recipients of informa
tion as will be included in the present project. Because 
of such differences in comparability, the cost-effective
ness and cost-minimization review referred to in the above 
paragraph dealt only with possible input/output combina
tions under the proposed project. 

3. Program Viability 

Only a very limited portion of the Project's 
target group will receive benefits during the Project 
-- around 0.2 percent -- since the only impact will corne 
about through demonstrations of improved fuelwood effi
ciency devices and processes, alternative energy applica
tions, and research and demonstration fuelwood plantings. 
Nevertheless, the Project builds to larger investments 
and it is therefore important that systematic analysis 
be undertaken of the expected results of such programs, 
even though their scope and cost are only vaguely appre
ciated at this time. 

The cost of the present project is somewhere 
around one dollar per potential beneficiary. Each po
tential beneficiary now spends an average of about $30 
per year for the purchase of fuelwoods/charcoal. Assume 
the following hypothetical but not unrealistic variables: 

(a) National programs would cost $20 per bene
ficiary~ 

(b) Such programs would reduce fuelwood expenses 
of each accepting beneficiary by 20 percent; 
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(c) Lead and lag times are as shown on the ac
companying Table Ai and 

(d) Discount rate is 15 percent. 

Under these assumptions, the benefit-cost ratio 
would be 1.43, indicating a good rate of return. The net 
present value is $29 million, with a positive net present 
value starting in the sixteenth year. 

It should be understood here that the assumptions, 
although believed to be of the correct order of magnitude, 
could well be conservative. Sever~l sensitivity tests 
were therefore performed to test the effect on the benefit
cost rotio of varying the assumptions. 

Table B shows that the attractiveness of the 
program is enhanced dramatically when the relative price 
of fuelwood is increased by three pcrce~t per year. It 
also shows that the program would be worthwhile even if 
program costs increase by 25 per~ent or acceptdnce is lim
ited to 75 percent of the target group. If program costs 
should turn out to be 25 percent lower than the $20 per 
capita, or fuclwood efficiency increased above 20 percent, 
as assumed for the basic case calculated in Table A, the 
program becomes very attractive. 

These traditional tests cunfirm that program 
viability is not very sensitive to a wide range of changes 
in the values assumed for key variables. Table C shows 
the values of such variables that would still allow the 
program to be just acceptable as an investment. In all 
cases, the critical threshold values given in Table Care 
such that it is unlikely that the actual values encoun
tered in national impact programs will be exceeded. 
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TABLE " 

BENEFIT-COST CALCULATION 
(20 PERCENT COST REDUCTION) 

II Incremllntal aanefit : 
Cut ot PrOarallllS-- Ai:.i:.i.f;tani:.i.;.1 Rcd ... i:.6d 31 Preunt 

blional National ~- hal COlt- ~ 

2.0 .5 * 2.5 

2.0 .6 • 2.3 

2.0 .7 • 2.0 

2.0 .8 • 1.8 

1.8 .9 • 0.1 1.6 

1.0 1 0.7 0.5 

2.5 2 2.2 1.1 

5.0 2 3.6 1.9 

15. 5 7.2 4.9 

50.0 10 14.4 14.2 

50.0 20 28.8 12.4 

50.0 20 43.2 10.7 

50.0 20 57.6 11.3 

13.0 15 68.4 2.1 

5 72.0 

72.0 

72.0 

72.0 

72.0 

72.0 

72.0 

9.8 240.0 100 730.2 67.3 

equals less than one pIlrcent 

In millions of dollars 

Percent of target population 

1I Assuming 20 percent per capita reduction in fuel cost 

at present (1979) relative prices, in millions of 

dollars. 

!I In millions of dollars, discclunted at 15 percent. 

Value. y 
&en.fit 

0.1 

O.~ 

1.0 

1.4 

2.4 

4.1 

7.1 

9.3 

10.8 

11.1 

10.2 

8.8 

7.7 

6.7 

5.8 

5.1 

4.4 

96.3 
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Original Assumptions 

Program Costs +25% 

Program Costs -25% 

Acceptance Rate -25% 

Fue1wood Use Reduced 35% 

Fuelwood Use Reduced 500/0 

Program Costs per capita 

Acceptance Rate 

Fue1wood Use 

TABLE B 

Benefit-Cost Ratio When 
Fue1wood Prices Are: 

Stable Incr,~4 p,a. 

1.43 2.10 

1.14 1.68 

1.91 2.80 

1.14 1.58 

2.50 3.68 

3.58 5.25 

TABLE C 

Threshold Values That 
Reduce Benefit-Cost Ratio 

to unity, When 
Fue1wood Prices Are: 

stable Incr.~6 p.a. 

$ 28.60 

700/0 

- 14% 

$42.00 

48% 

- 100/0 
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4. Viability of Demonstration Activities 

In general, it does not make muoh sense to de
monstrate a technically feasible alternative energy source 
o~ efficient energy use device if it is not an economically 
or financially viable or culturally acceptable item. The 
exceptions to this rule are few, but they include situations 
in which: s~gnificant development costs are included in the 
cost of demonstrations, and the cost of production models 
is expected to be low enough to make the item viable in im
pact programs; pure experiments to get field data on oper
ating costs or social acceptability, or poth; applied ex
periments to see what deoign changes are needed and pos
sible; and presently marginal items for which the risirlg 
cost of alternatives is expected to make the item viable 
in the near future. In this project, preliminary calcula
tions indicate each alternative energy source or efficient 
energy use device proposed for demonstration will be fin
ancially viable either now or by the time national impact 
programs are mounted. (See the technical and economic 
analysis prepared by Solar America, Inc. and similar cal
culations prepared as part of AID's Caribbean and Pana
manian alternative energy projects.) 

5. Distribution of Benefits 

The benefits expected to be generated under this 
Project are not conceptually different from those that 
national impact programs could produce. Benefits are seen 
to consist of those flowing directly to the target grcup 
and those accruing to society as a whole, including the 
target group. Despite the length of the description of 
expected benefits given below, we do not have a firm grasp 
on their relative or absolute importance. Experience with 
this Project will expand our understanding in this regard. 

a. Direct Benefits 

These are numerous, but their extent is dif
ficult to predict. First, increased fuelwood availability 
and alternative energy sources will help insure that people 
will have sufficient caloric sources to cook foc~ and heat 
their homes. The cost of changing life styles, in terms of 
human health and happiness, could be enormous if such sources 
were not available. Second, time now devoted to collecting 
firewood in distant places could be used in income producing 
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activities such as land improvement or cultivation work. 
Third, saving money now spent on energy (or money that 
would have to be spent in the future should energy have 
to be purchased) would increase real incomes by expand
ing target group ability to command real resources. 
Fourth, employment would be protected or expanded in 
industries becoming more efficient in transforming inputs, 
and employment opportunities would expand in the manufac
ture of energy devices and installation of tree plantings 
under all options (farm-level to agro-forestry). 

b. Indirect Ben~fits 

Society as a whole would see general govern
ment budgets and balance of payments have fewer demands 
placed on them to the extent that energy imports are lower 
than they would have been in the absence of efforts to in
crease domestic supply of and decreClse local den,:=mo for 
energy. Measured GNP would increase because the same out
puts could be achieved for fewer inputs and because trees 
now cut down for fuelwood but suited for higher valued 
uses could be used in those higher valued uses (such as 
timber). Although not designed primarily for this,wide
spread impact programs could also protect watersheds by 
decreasing erosion and silting and increasing year-round 
water availability. 

6. Complementary Activities 

Two additional kinds 
of complementary programs could extend the value of in
vestments made through this Project. First, more invest
ments in raising national institutional capacities would 
enable them to be in a better position to plan national 
strategies and carry out national impact programs. These 
investments would be in addition to the training and ex
perience provided under this Project. Second, more work 
on other trees would enable national institutions to of
fer more extensive forestry and agro-forestry options as 
part of or alternatives to fuelwood activities. 
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C. Financial Analysis 

1. ICAITI 

a. Financial Viabjlity 

A mor8 detailed review of ICAITI's 
financial statements and practices is contained in Annex XIV. 
In sUIT@ary, ICAITI's past financial perfGrmance has been 
less than satisfactory. However, it must be remembered 
that ICAITI is a regional institution without a guaranteed 
annual bu~set from a central government. Rather it is de
pendent upon quotas established by the Central American 
republics, lwo of which are in arrears (Honduras $23,000 
and Nicar~9ua $277,000). 

Although the payment of these past due accounts will 
not affect income from current year operations, their non
payment has forced ICAITI to make long term borrowings in 
order to maintain its cash position. 

Problems contributing to ICAITI's current situation and 
the actions that both the new administration has taken and 
those that we propose under the project are discussed be
low. In our opinion, these steps as well as the broader 
base which this project will give to ICAITI, will be suf
ficient not only to assure ICAITI a solid fina~cial and 
managerial capability to implement this project, but will 
also place them on an overall sounder footing. 

b. SUrnAary Statement Analysis 

Comparative Income Statements for the 
years 1975 through 1978 (Annex XIV, Exhibit C) reflect a 
worsening of ICAITI's financial situation. An actual year 
by year comparison of ICAITI income is made difficult by 
some of their accounting practices, which tend to distort 
an individual year'sactivity. The principal contributor 
to this distortion is ICAITI's practice of delaying the 
inclusion in income accounts of both revenues and related 
cost of projects until such time as the project is com
pleted. The result is that long term projects extending 
over severai fiscal years accumulate either ~ profit or 
loss of potentially Significant magnitude to materially 
distort the Income Statement of anyone given year in 
which it is recorded. 
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ICAITI has certain activities which are either non
revenue producing or are known to operate at a loss. In 
addition several of its older projects were at fixed over
head rates which could not be escalated as costs increased 
over the life of the project. (This project will have a 
provisional overhead rate). While some of these losses 
could be covered by the $400,000 annual contribution of 
the member governments, a careful financial and management 
review of all projects in process should be required so 
that at any given time management could determine remain
ing available funds from these sources, before proceeding 
with new contracts. Currently t.hey do nat have such a sys
tem, but they are taking steps to improve their oversight 
responsibilities. (See below). The Norms and Standards 
Division which provides services mandated under ICAITI's 
charter not easily chargeable to indlvidual clients, had 
expenses of $70,000 in 1978 and received no offsetting in
come. Laboratory services that the Institute feel are a 
necessary part of their services, lost $77,000. Although 
the Central American governments contribute to the oper
ations of the Institute, and in the past much of the funds 
went to offset the losses mentioned above, they have also 
been placing increased demand for services on the Institute, 
for which no charges are made. 

c. Corrective Measures 

Beginning in 1979 ICAITI has taken 
several steps to correct its financial problems. 

1. A new Director and Deputy Director 
have taken over the management and have recognized the need 
for ~hanges if ICAITI is to continue as a viable organiza
tion. 

2. Effective in 1979 the Central 
American countries agreed to effectively increase their 
contribution to the Institute. This is done through a 
mechanism of guaranteed purchases of services from rCAITI 
at a level of $75,000 per year, per country. Services 
that ICAITI was performing free of charge for each country 
will now be allocated to this money. At the end of the 
year any unused funds revert to ICAITI. The end result is 
that some services which were being done for free will now 
be compensated for and a possibility exists that there will 
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be unutilized funds available for general purposes. It is 
too soon to predict the net effect of this new source of 
income on net income because it is conceivable that the 
presence of the fund will generate additional requests for 
services. 

3. Some internal reorganization has 
taken place within the Institute with the resultant eli
mination of some positions to improve efficiency. 

4. New management reporting systems 
have been instituted to enable management to determine the 
financial and implementation status of projects during 
their execution without having to wait until completion to 
see whether a profit or loss was made. This will allow 
them to minimize losses if possible, at the earliest pos
sible moment. 

5. A review of the costing system was 
planned to assure that to the extent possible costs, both 
direct and indirect, are covered by charges. The proposed 
Financial/Management Contract will assist in this. 

The agreement by the Central American governments to 
the additional contriDution to ICAITI demonstrates both 
the acceptance of the need for the services of ICAITI and 
their faith in the continued operations of the Institute, 
even if it means additional contributions. We feel that 
ICAITI has taken some meaningful steps in their attempt 
to get on sound financial footing. There are too many 
variables to assure that these steps are sufficient. We 
are proposing a major project with ICAITI which will re
present a significant increase in their current level of 
operation over a five year period. We neither want to 
place the project with an institution which has serious 
financial problems, nor, through the burden of our project 
do we want to aggravate a precarious situation. 

Therefore the project includes two actions. First, 
a provisional overhead rate has been included in the pro
ject. This will assure that if on review of their over
head practices by a competent auditor, costs have in
creased, ICAITI will have means of recovering those costs 
other than from country contributions.* Second, and most 
important, the new management has, as stated above, re
cognized their situation and therefore the services of 

*Any increase in overhead costs will be covered by contin
gency funds or funds provided through reductions in the 
funding levels of other project activities. 
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a financial/management consulting fir;n to review their 
accounting and manegement information systems and make re
commendations to assure sound fisc,3l policies is included 
in the project. It is in the interest 0: AID that this be 
done and it will have a beneficial effect not only on the 
management and implementation of the ~Toject but on the 
ultimate cost. 

While institutional development of ICAITI is not a 
purpose of the project, ROCAP considers that this minimal 
technical assistance (estimated to be 4-5 months at a 
cost of $50,000) is essential to approving the project with 
ICAITI, given the latest financial report. 

d. Replication - Continuation of Activities 
after End of Project 

ICAITI is , non-pro fit research Institute. 
It relies upon contributions from Central American govern
ments and from donations from the internationul community 
in 0eneral. Current quotas total $400,000 per year plus 
the service contracting totaling $375,000 yearly. Since 
0uotas were just increased, there is reason to believe 
th;y will continue at least at the current level. 

As a research project its replication 
will occur in the dissemination phase. This should be the 
responsibility of the host governments. Once technologies 
have been developed, up dating and reviewing new techno
logies will be small in comparison to the original research. 
We believe that ICAITI will have built up the residual ca
pacity to continue these activities. In addition a result 
of this project will be an increased awareness and concern 
within Central American governments of the energy problem. * 
It is anticipated that by the end of the project the 
National Institutions will be devoting not less than 5~ of 
their budgets to energy and fuelwood problems. 

The result will likely be increased de
mand, on a reimbursement basis, for the experience 2nd ex
pertise establishe~ within ICAITI through this project. 
Such an increase will encble ICAI'!'1 to hire on a permanent 
basis Llluse terhnicians tj'~i'I_'C are funded under the A. I . D. qrar.t. 

e. Administrative Capability 

As can be seen, this project represents 
a significant increase in ICAITI's activity. Using an 

*During project implementation as the awareness level rises 
ICAITI will seek formal commitments in annual imple,nentation 
plans and other operating documents from counterpart national 
institutions to work towards the long run objectives of the 
project. 
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average project income over the last four years of $800,000, 
the Project will double that figure. The administrative 
problem is addressed in three ways. First, ICAITI has the 
administrative capability to handle a higher level of ac
tivity (1975 activity was $1,200,000). Second, Project 
administrative staff is being funded within the Project. 
This is addi" ional to their current staff. Third, the projec1 
is funding a financial/management consultant who will re
view and make suggestions for improvement of ICAITI's fi
nancial and management systers. A summary scope of work 
for th~s consultant follows: 

1. Review ICAITI's financial accountinq and report-
ing systems focusing principally on insuring that the sys
tems: 

a. Provide accurate ano timely information; 

b. Provide for the accurate accumulation a~d 
application of all direct costs; 

~. Provide for accurate accumulation and alloc
ation of indirect (overhead) costs; 

d. Provide management with an accurate period 
by period comparison of operations as Q 

measure of progress; 

e. Provide information so that long term pro
ject progress can be realistically measured 
in financial terms at specific intervals 
during the project life; and 

f. Provide information to determine which 
operations generate financial losses -
the cause of the losses and how to 
control such losses. 

2. Provide ~ecommendations for changes in the fi-
nancial syst2ms or ICAITI. 

3. Review the management structure of ICAITI to 
evaluate: 

a. The appropriateness of the current organiza
tion in light of new and projected 
activities. 
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b. Management information systems. 

c. Personnel systems and policies. 

4. Provide recommendations for improved management 
procedures. 

In conclusion, with a combination of past experience 
and project inputs we feel ICAITI will have the necessary 
capability to carry ~ut the project. 
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2. CATIE 

a. Financial ViabiJ~ 

CATIE's detr~led Financial Analysis is at
tached in Annex XIV. 

In addition to ~ne impressive physical plant, sound 
organizational struc_ure, and long history (described in the 
Insti tutional Analysi s, Annex XVI ) CATIE' s Financial State
ment shows a solid,well-managed srowing institution. It 
should be pointed out at the outset that CATIE has under
gone a change in accounting systems as well as a change in 
fiscal year in late 1977 making a jetailed comparison of 
financial statements for the past few years not only diffi
cult but somewhat meaningless. The end of the fiscal year 
was chansed from June 30 to Decembe:..: 31. Independent au
ditors arrived at CATIE in mid August to audit 1978 figures, 
therefore the figures we are using in this analysis are 
CATIE's own and unaudited. 

C~TIE is a non-profit organization and overall pricing 
and contracting policies are not established to show a pro
fit. However, CATIE's Statement of Excess of Income Over 
Expenses showed an excess of $88,126 in 1978. Major portions 
of the income are from project related activities, conuner
cj.al operat.ions, ,1nd from donations. On the expense por
tion the major cost is fOl project activities. 

CATIE segregates income and expenses which cannot be 
directly related to projects. In 1978 this showed a profit 
of $168,000. 

The difference between the overall profit of $88,000 
and the non project related profit of $168,000 is a project 
related loss of $80,000. It is our opinion that an insti
tution which shows a cost overrun of only 6% has sound con
tracting policies and an overall solid administration. 

b. Budgetary Analysis 

CATIE is a non-profit research/training insti
tution. It relies on contributions from member states and 
from the international conununity in general. It does not 
have a fixed annual budget. CATIE's membership presently 
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consists ~f P~nama. Costa Rica, Honduras and Nicaragua. Each 
contributes $50,000 annually. El Salvador has the membership 
proposal pending and Guatemala is still negotiating member
ship. Additionally, under a ten year agreement signed in 
1973, CATIE receives budqet support from the Inter American 
Institute of Agricultural Sciences (IICA). This totals 
$540,000 in 1978 alone. The only income they have that is 
not donated is from a small commercial operation. This 
amounted to $557,200 in 1978. 

c. ~~}icability 

We cannot predict at what level CATIE will be 
able to continue project type activities after the AID inputs 
stop because untied financing is unpredictable. As a 
research project its continuation will be in the dissemina-
tion of the knowledge developed during the first phase. 
This will be the respr)!1sihility (If host Cj(Jvernments. Upon 
completion of the projcr~ rcsidu~l activities such as updating 
information u<lnks dnd continuetl observatioll of on-going tests 
of fi1st qr()will(l spc;cics \"i11 be small in L:omparison to initial 
project dctivities illvoJvincJ the identification of fuelwood 
availability areas, the establishment of nurseries and test 
sitc~s for fast qrowtnq sp(~cies and the dcvQlopm0nt of fuelwood 
cu1tivdtion h'chn()l()cJj\'~i. (,IITTE will hdve th(~ financial and 
tcchnicill cilpacity to continue !:;UCll activities. Tn addition, as 
the" pr()j(~ct is jrnpl('DH'nU'cl CIITn: will se(~k formal commitments 
in annu<ll imp1omc·IlLlt-.ion "L,ns and oth(~r operi1ting documents 
r=rom C()llllt(;lpart natiollal institlltions to strive for long run 
ohicctivt;c; of t11(' prnil'(,i ,lnri in pdrticlll.lt" tn assist with the 
res i d u it J act i v i t~ i (' S • R C' (' d U !C; t' 0 t t h C~ P r nj c c t, the C e n t r a 1 
IImcricul1 coulltri co-; vIi 11 1!dVC ,.1 <]J"('<l L(~r und(~rstandi ncr of and 
concern for the' Cue1VlOnd prcJbJcrn. Thc~y should be willing to 
make d finn comm i tmen t hy (levo h nq qrca t.o l resources to dissem
ina t inc; the l:now 1 cc1qc' devc' loped throuqh tlw proj ect. The result 
is expected to be dn increase in demand on d reimbursement 
basis for tlw expert i so dcveloperl within Cl\TIE. Such an 
increase will permit CATTE to hire, 011 a permanent basis, those 
technical experts that are funded under the A.I.D. grant. 
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3. Financial Analysis and Plan 

a. Summary Financial Plan - Total Project 

The proposed project will total $10.8 million, 
$7.5 million provided as a Grant by AID, $,9 million by 
CATIE, $.7 million by ICAITI, $.9 million by host govern
ments, and $.7 million by other donors. The project fund
ing will be from January 1980 through December 1985. 
Table I, below, Financial Plan, contains summary figures 
by cost component, by year and by funding source. For 
detailed project costs refer to individucl sect~ons and 
Annex XIV for the two different components, 

TABLE I 

FIN~NCIAL PLAN 

PROJECTED COSTS IN US $000'8 

HOST OTHER 
Project Element AID CATIE ICAITI GOVT. DONORS TOTAL 

Personnel Costs 3,048 656 265 692 457 5 , 118 
Commodities 379 48 422 849 
Travel & Per Diem 557 24 71 12 664 
Training 403 90 85 144 722 
Other 20sts 4q1 99 79 129 800 
Administrative Support 1 , 116 ----- . .-... 

1 , 11 6 

Sub Total 5,996 917 687 927 742 9,269 
Contingency 196 196 
Inflation 1 .308 1 ,308 

TOTAL 7,500 917 687 927 742 10,773 
--- ----
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While deforestation in Central America is due in part 
to the evergrowing demand for firewood, it is also being 
pushed forward by the clearing of land for crop cultivation 
and cattle grazing, as well as lumbering for sale internally 
and abroad. It is a complex problem, and strategies that 
combat it will be difficult to formulate and translate into 
action. The present project does not attempt to tackle the 
intricate problem of deforestation head on. It instead 
tries to focus more tightly on a single yet very significant 
corner of the broader question. In this sense, it is not 
designed as a cure-all for the forest depletion that is 
menacing all of the countries of Central America. Given the 
weak condition of knowledge of the technical aspects of this 
tremendously complex issue -- not to mention the lack of 
trained personnel for implementation in this field -- it would 
be ui!wise to attempt launching a broad-scale reforestation 
project. 

At the sa~e time, however, the more modest goals of 
making more fuelwood available and increasing the efficiency 
with which fuelwood is utilized must be pursued with the 
wider issue of deforestation firmly in mind. The perceptions 
and attitudes of those living within the general context of 
rapidly shrinking forests will strongly bear upon the acc9pt
ability of the measures proposed in the project; and for this 
reason, they will receive treatment in the paragraphs that 
follow.~/ 

Deforestation and Forest Management 

Deforestation -- resulting in the ever-increasing scar
city of wood for all purposes -- is amply documented through
out Central America. Travellers' accounts from the turn of 

!/ The social analysis is based largely on fieldwork in four 
areas of three Central American countries (Guatemala, 
Honduras, and Costa Rica) by AID Contractor Andrew Sisson 
(see Annex XI) ; 63 questionnaires filled out by Peace Corps 
volunteers from Guatemala, Honduras, and Costa Rica; a 
summary paper of fuelwood use in Central America by AID 
contractor Dr. Alfredo M~ndez, anthropologist from the 
Universidad del Valle, Guatemala; and a number of reports 
and articles (cited in the text). 
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the century paint landscapes replete with forest growth -
which today are mere threadbare remnants. The pattern of 
forest depletion is, of course, uneven; some areas of Central 
America are still lush, but these are shrinking at an alarm
ing rate. For example, in Guatemala it has been estimated 
that in 1950, 64.7% of the country was covered with forest; 
in 1975 -- just 25 years later -- only 36.2% remained in forest 
vegetation (UNDP/FAO Guatemala 1975). In Costa Rica the pic
ture is similar: in 1950, 53% of the land was forested; in 
1977 this had been reduced to a mere 31% (MAG Costa Rica 1977). 
All of the other countries in Central America are experiencing 
analogous deforestation, with El Salvndor leading the pack. 
Once overrun with luxuriant vegetation -- making it the delight 
of tropical botanists -- today less than 15% of El Salvador's 
national territory is covered with forest r and commercial lum
bering has come to a standstill. 

Few of the campesinos of the region have perspective on 
the dimensions of what is happening and the speed with which 
it is taking place. At the same time, however, they are 
acutely aware of their own deteriorating lot. As the forests 
recede, agricultural land is cultivated more intensively, be
comes more subject to erosion, and declines in fertility; and 
the campesinos are be~ng forced to expend greater amounts o~ 
money and energy in gathering wood for fuel and tiwber. 
Throughout Central America the price of firewood has doubled 
or tripled over the past five years; people must walk farther 
and spend more ti~e in their quest for wood; and they have be
come obliged to satisfy themselves with inferior woods simply 
because these are all they can lay hands on. The mere fact 
that they are now frequently forced to rely on strategies such 
as picking up fallen branches and trunks, pruning branches 
from live trees, gathering scraps from sawmills, and utilizing 
substitutes on the order of corn cobs and (for small industrial 
ovens) rubber tires, points to scarcity. 

It is clear that the problem has been recognized on both 
the national and the local levels, yet to date efforts to 
resol ve it have been sporadic and largely ineffective. In 
Costa Rica, for example, a good deal of propaganda about the 
need to protect forest lands and to reforest has been spread 
through the media, but the results thus far have been minimal. 
Although the Guatemalan and Salvadorean governments have 
launched "the year of the tree" amid exuberant fanfare, in
terest among rural peoples has been lukewarm at best. Scat
tered individuals and a few small groups in different Central 
American countries have taken it upon themselves to undertake 
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reforestation efforts on a minor scale; and there does exist 
a small numbc_ of quasi-trained forestry agents who are tend
ing tree nurseries and distributing seedlings among the 
camEesinos. But taken o~ as a whole the response has been 
wea , and deforestation continues largely unabated. 

Why aren't existing forest reserves managed more compe
tently, and why are so few people concerned with reforesta
tion; There are several reasons: 

1) It is an inescapable fact that the population of all 
of Central America has grown over the past 30-40 years at 
such a rate that undue pressure has been exerted on the exist
ing resource base. Trees -- unlike annual crops -- need a 
minimum of six or seven years to grow to maturity (and the 
most highly prized species for firewood, suchas oak, need 
more). Quite simply, the humans are winning the race. In 
the more densely populated areas of Central America - highland 
Guatemala, the Meseta Central of Costa Rica, and virtually all 
of El Salvador -- trees have simply been strippen from the 
land as if a plague of locusts had eaten them up. The over
flow of population from these areas has spread into hitherto 
largely uninhabited and unexploited zones such as the Peten 
in Guatemala and Guanacaste and the Atlantic coast lowlands 
of Costa Rica, where the felling of trees and general laying of 
waste to vegetation have devastated previous plant life. In 
most countries of Central America the exploitation of these 
forest reserves h~s served to reduce some of the pressures 
and ease the scarcities in already heavily populated areas. 
But recent rises in the price of gasoline and diesel fuel have 
lifted transportation costs, and the reserves of forest them
selves are rapidly dwindling. All of this is happening so 
fast that people have not had time to comprehend the effects 
of these trends. 

2) Most of the government agencies concerned with 
forestry in all countries focus their attention on enforcing 
restrictions on wood cutting rather than on spreading technical 
information about conservation and reforestation. The agents 
are essentially policemen rather than specialists in forestry, 
land use, and forest ecology. Few of them have had adequate 
training in the intricacies of land use capabilities and 
forest management. The extent of their activities often 
revolves around demanding permits for timbering, passing out 
fines to those who fell trees illegally, and generally po
licing their territory. That this is the case is evident from 
the fact that campesinos in every country are well aware of 
the laws restricting their lumbering activities, but scant 
few have ever heard of the word reforestaci6n. 
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There is also confusion among those who have heard men
tion of reforestation as to what it entails, leading many 
to see it in a negative light. Many believe that reforesta
tion programs, if put into effect, will take their productive 
land and cover it with inedible trees. A number of govern
ment "showcase" reforestation plots reinforce this assumption, 
as they are located on highly visible terrain, like billboards 
announcing government concern, that is well suited for crop 
cultivation. Furthermore, poorly trained forestry agents 
frequently make well-intentioned yet misplaced judgments as 
to what land should be planted with which species of trees. 
For example, the efforts of a group of forestry agents near 
San Jose, Costa Rica, fell flat when they encouraged farmers 
to plant eucalyptus seedlings on their highland slopes; the 
seedlings were unsuited to that particular environment, and 
after two years only a few trees, deformed and stunted, re
mained alive. 

In sum, most forestry efforts thus far have been negative 
(passing restrictions on wood cutting, levying fines, policing), 
and when they have been positive, they have more often than 
not been poorly grounded in knowledge of the technical aspects 
of forestry. It is clear that as long as the major thrust of 
government forestry action centers around restrictions on 
cutting wood, and what technical assistance there is,is of low 
quality, reforestation efforts will be received with mixed 
feelings. 

3) Following directly from the point just discussed, it 
must be realized that campesinos are far from being irrational 
in their wood cutting behavior; nor are they unaware of the 
increasing depletion of the forest resources they must rely on 
for survival. They do not wantonly devastate forests, but 
rather their concern is with laying their h~nds on wood so 
they can cook their food and build their houses. Any long
term worries they may experience over fuelwood shortages are 
immediately overridden by concern for satisfying pressing 
basic needs. Where firewood has become scarce, campesinos 
tend to act pragmatically and with abundant "reason" -- which 
is demonstrated by their ingenuity in seeking out and utilizing 
practically everything that will burn. They fail to utilize 
petroleum-based substitutes simply because they cannot afford 
them, not because they are irrational. In this light. the 
imposition of restrictions on wood cutting is in itself an 
irrational solution unless it is accompanied by programs aimed 
at providing some alternative. Feeling themselves trapped, 
the response of the campesinos to wood cutting restrictions 
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has logically been to ignore the restrictions and to pillage 
wood from private and public land. Given the inescapable 
fact that dependence on wood for fuel will continue, strate
gies to produce more wood must be formulated and acted upon. 

4} Running in partial contradiction to the point just 
discussed i8 the attitude among many Central Americans that 
forest reserves are unlimited, and, more importantly, that 
forests are not realizing their potential unless they are 
exploited. For example, in Costa Rica there has long per
sisted the belief that land is useless unless converted into 
farms. Beginning 30 to 40 years ago, the Costa Rican govern
ment began a massive campaign to colonize those regions of the 
count~y that were largely uninhabited. The reigning ethic of 
the time -- which has persisted largely intact to the present 
day -- was that the colonizing farmers were pioneers who were 
taming the wilderness and forging a base for the nation's 
economic progress. Non-productive land had to be exploited, 
and it was both the right and the obligation of the people to 
make it produce. The existence of land not in production was 
seen as a crime, and no one had moral qualms about laying into 
the natural vegetation with machete or axe. This attitude 
continues in Costa Rica to this day, and serves as the premise 
upon which heated arguments are constructed, with some fre
quency, in the nation's newspapers and over the radio. Al
though recent propaganda concerning the need to protect forests 
has made a slight dent in this attitude, it is still popularly 
held across the length of Central America that virgin land is 
of littLe or no use unless it has been "improved" (which 
generally means "cleared") by man. 

5} In Central America, as well as in virtually every 
other part of the world, the concept of reforestation and 
everythin0 it entails does not have a place within man's tra
ditional view of how the universe functions. Man takes con
trol of and manages his crops; he raises his pigs, chickens, 
and sheep; he builds villages and cities, irrigation canals 
and roads ... But standing apart from man's domesticated corner 
of the world lies the world of nature, which is seen as being 
largely outside his responsibility. During the centuries 
that man has inhabited Central America, forests have been seen as 
wild places which are exploited for their resources -- food 
in the form of game and plants, building materials, medicines, 
and so forth; and man has never taken it upon himself to 
"manage" wild stretches of forest (much less reforest them) 
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1/ 
in any systematic fashion.- Man "mines" the forest by 
extracting resources, and God or the gods take care of the 
problem of regeneration -- and it must be aamitted that the 
Powers-That-Be have been quite competent at their work until 
the last few decades. Jungles and forests are like the sea 
in that man's role is that of a predator; they were all 
created for man's benefit, and the question of giving God a 
hand by stocking the seas with fish and refurbishing forests 
with seedlings is simply not part of the Centra~ American 
experience. 

Concl~sions: 

Tte broad problem of forest depletion is a result of 
several interrelated factors: the biological reality of popula
tion growth and its consequent strain on the natural resource 
base; the lack of technically trained personnel in forestry 
management, land use capabilities, and reforestation; the 
absence of positive programs which aim at stopping or, at the 
very least, slowing the pace of deforestation; the belief that 
land is without value unless cleared of natural vegetation; 
and the firmly rooted attitude that forest management and 
replenishment are beyond man's sphere of responsibility. 

Correction of the situation will be no easy matter, but 
with sustained effort all of these factors can conceivably be 
altered and the equation restored to balance. It will demand 
considerable strengthening of government agency capabilities, 
more intensive research and testing in the areas of appropriate 
technology and forestry, and above all a more thorough under
standing of the problem and a stronger commitment to action. 
It hardly need be said that this will be a massive, multi
faceted undertaking; and given the present threadbare state 
8f technical expertise, it would be unwise to take on the 
whole animal at once and expect satisfactory results. In 
roping off a small portion of the deforestation issue, the 
Jresent project is a good deal less ambitious. It attempts 
to place its foot in the door, as i~ were, of the broader 

~/ As an interesting ethnographic note, among a few remaining 
tribal Indian groups in Guatemala, Mexico and Panama, 
certain forest areas are preserved out of respect for the 
spirits who claim them as their domain. However, the vast 
majority of Central Americans do not have their behavior 
guided by such considerations. And in any case, the idea 
of replanting forests is entirely alien throughout. 
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problem by concentrating its energy on a limited set of 
activities that are relatively easy to understand, manage
able, and aimed at the satisfaction of a circumscribed range 
of basic needs. 

The establishment of wood lotsl/ as "firewood plantations" 
(without excluding other potential uses) on community and/or 
privately owned land is seen as an excellent place to break 
ground, for certain of the elements involved in woodlot manage
ment are already present in the traditional experience of 
Central Americans. It has already been noted that in many 
regions, and especially in those with extreme wood shortages, 
campesinos follow the custom of pruning branches from living 
trees -- live fence posts, coffee shade trees, coffee bushes, 
and even wild trees. With the exception of trees found in 
their natural state, all of the trees and bushes harvested in 
this way have been consciously planted and are cared for. In 
short, they have been removed from the world of nature, domes
ticated, and brought under man's control. 

T'~ood lot management is best seen as an extension and a 
systematization of this already existing tradition. In this 
light, it should not be a radical concept~21 jump from pruning 
trees and bushes scattered about one's land to maintaining a 
more systematic wood lot; in fact, where land is scarce and 
there is no place for concentrations of trees, the woodlot 
will probably differ little from existing configurations. If 
handled with sensitivity and grounded in solid technical 
extension work -- and CATIE is considered to be adequately 
equipped on this score -- the barriers to acceptance should 
be minimal. 

Community Participation 

Critical areas in 
the region will be selected for testing and demonstrating 
different species of trees in woodlots. Whether or not the 
lots will be laid out and managed by entire communities, 
groups within cCT~unities, or individual families will depend 
upon the types o~ local organization found in the areas. 
Careful investigation of the social contours of each area 
will precede implementation. The project should only be 

l/ Here, and subsequently in this analysis, the term "wood 
lot" is used in its broadest sense, covering virtually 
every form of tree cultivation. It therefore includes 
such diverse arrangements as dense plots of cultivated 
trees (true wood lots in the most specific sense), living 
fence posts, coffee shade, and various forms of agro
forestrY. 
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promoted in communities which (1) are already well organized, 
and (2) demonstrate a willingness to invest time and energy 
in the planting and managing of the woodlots. It matters not 
whether local organization is comprised of entire communitips 
or small segments of communities (associations of farmers, 
padres de familia, cooperative groups ... ). The only require
ment is that it exists and is willing to work. After all, it 
will be difficult enough for those implementing the project 
to work closely with and adjust to the needs and peculiar 
arrangements of groups that are already formpd; to try to 
weld fragmented communities into functioninq groups before 
getting down to the business of wood lots w~uld be simply 
adding an extra burden and diverting resources from the primary 
purpose of the project, which is to test and demonstrate wood 
lot farming. 

The wood lot concept will be flexible enough to conform 
with local social and economic conditions and will therefor8 
take varied forms in different regions. While more investiga
tion into this aspect of the project still lies ahead, several 
examples of the types of differences that should be considered 
can be noted. In many regions of the Guatemala highlands 
there exist community forests which are used primarily (al
though not solely) as reserves in which fi~ewood is gathered. 
These community forests are well established traditions, having 
existed in more or less the same form for centuries. Ideally, 
permission to fell trees and gather wood is secured for a small 
fee from municipality officials; but in actual fact, regulation 
of wood gathering activities is lax and "informal" collecting 
is common. In any case, a municipality in which one of these 
community forests is set, given it satisfies the nt~2r selec
tion criteria, might be an ideal place to select as a "critical 
area." The land is available~ a ready-made community struc
ture already exists; and the forests are traditionally viewed 
as firewood reserves. Of course, municipalities will differ 
as to degree of community integration and interest in partici
pating in demonstrations of wood lots, and this must be gauged. 
(In this context, one of the communities studied by Sisson 
~Annex XI t,San Francisco El Alto, has both a community forest 
and a small but enthusiastic "reforestation committee" made up 
of villagers; thus far the comrrlittee has set up a seedling 
nursery and has been active in reforesting on the community 
forest. ) . 

Municipality-owned forests are unique to Guatemala; 
organization at the local level in other Central American 
countries consists of a collection of cooperatives, associa
tions and whatnot of varied strength. Few communities outside 
of Guatemala have community land, and in countries like El 



97 

Salvador very few rural campesinos own any land. Adjustments 
will have to be made for the different circumstances' found 
in each area. Woodlots can be set up on individual farms 
where this would be the most viable arrangement; they can be 
composed of bunched lots of trees, or scattered about the 
farm. The important point is that the strategy concocted for 
each area must be derived from local needs, capabilities, and 
social organization.!/' 

Traditional cooking stove arrangements in Central America 

There are several different stuve types in use in rural 
Centrdl America; the examples which foliow are taken from 
highland Guatemala, Honduras, and two regions of Costa Rica 
(see appendix XI). 

In rural highland Guatemala there are two cornmon stove 
designs. One consists of a simple cooking fire set in the 
center of three stones situated on the floor of the house. 
Clay and metal pots are placed on the stones and the fire 
is allowed to climb up the sides of the pots for more effec
tive cooking of certain fooas, such as tamales. Virtually 
all of the cooking is done with firewood, and as there is no 
chimney the smoke in the room is often abundant. The second 
type of ~tove is c~lled the plancha,which consists of a steel 
plate with two or three round openings for cooking pots set 
upon a clay and stone or block base. Smoke is usually con
veyed out of the house by means of a chimney. In the larger 
towns of the highlands, relatively wealthier families often 
own more sophisticated S~0ve models, and kerosine and propane 
gas dce sometimes used. But the mdjo~ity ~f families rely 
solely or larqely on firewood for cooking. The most commonly 
used firewood is pine; oak is universally preferred because 
it burns longer, more evenly, and with less smoke than pine, 
but has become increasingly scarce in recent years. 

Among the two basic types of rural stoves, the plancha 
is generally preferred because it is more convenient and 

!/ Even if the woodlots are placed on individual, privately 
owned farws, the farmers worked with should belong t~ some 
sort of organization that holds regular meetings and has 
a regular schedule of activities. It will be easier for 
project agents to work with groups than :' jumble of un
associated individuals. 
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exp~lls smoke from the house. In a study done in the 
municipality of San Francisco El Alto (Appendix 5), a few 
people mentioned that the plancha stove burns wood more 
efficiently thdn the three stone fire; but at the same time 
a number of people maintain a preference for the open three 
stone arrangement because it is more effective in h8ating the 
house during the winter months -- a consideration which is of 
some importance in highland Guatemala. However, it should 
also be noted that the plancha stove is a good deal r~re 
expensive than three ordinary stones, and ~ould be welcomed 
by most if they could afford it. Kerosine and propane gas 
stoves are clearly beyond the means of most rural families; 
but even if they could be afforded, a number of families would 
still prefer wood because of the disagreeable taste imparted 
to the food by petroleum-based fuels. 

All of the families interviewed in the region of Danl!, 
a rural municipality situated some 100 kilometers due west of 
Tegucigalpa, Honduras, use the stove type popularly called 
the fog6n. Made of adobe and stone (or occasionally bricks) , 
it comes--in various sizes. The clay top is perforated by three 
or four open cooking holes ~hich are sometimes covered by metal 
disks wnen not being used. Few of the families knew about 
other types of stoves, except for the same basic design with 
a metal sheet replacing the clay top. Some clai~ed that they 
did not PQrticuJ3rly like thls model, for the heating of the 
metal sheet would raise wood consumption. The fog6n stove 
does not go>vc:ralJ'/ have a chimney, and ,::;moke in-the cooking 
area is often abundant. 

Virtually ,1~1 of the c80king if. done with firewood. 
Compared to the (;u,cltemalan highlands, wood is less scarce 
(althuuyh it is becoming more and more difficult to gather) , 
and hardwoods such as oak and quebracho (ironwood; literally 
"axe b"L-c.:lker") an:: both L'referred and most commonly used. 
Pine is a CClT,U110n sup;ller:wnt, .:-11ong with a wide variety of 
substitutes of var;inq quality. 

In two rural towns located in the Meseta Central of Costa 
Rica, only about 60% of the families visited rely solely or 
largely on firewood; given their relatively higher standard 
of living by Central American measure~, Costa Ricans can often 
afford the luxury of kerosine or propane gas (and in some 
cases electric) stoves. In fact, many rural Costa Ricans 
consider it degrading to admit that they use firewood in a 
country where "nobody wants to be poor." (Close investigation 
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of households led to the discovery that many of those who 
said they used no firewood in fac~ did ... ). 

Most of the stoves in the area are rather sophisticated 
models of metal, with ovens, several doors, and chimneys. 
There are a small number of stoves fashioned of cement and 
steel, but adobe and stone stoves are things of the past. 
Another measure of Costa Rica's relative affluence is the 
existence, here and there, of fancy stove models costing more 
than $200. The most commonly used firewood is coffee prunings 
taken from the extensive plantations in the area; a wide variety 
of other woods, made up largely of prunings from live trees of 
different species and scraps from saw mills is also utilized. 

Most households on the Nicoya peninsula of Costa Rica, a 
more economically depressed region than the Meseta Central, 
burn firewood in an open fog6n stove made of earth and stone. 
The fog6n stove is usually not equipped with a chimney. A 
small number of households have a steel plate over the tradi
tional fog6n base, with a chimney carrying smoke out of the 
house. Iron stoves of the type found in the Meseta Central 
are rare, being too expensive for most families. However, 
there is a clear preference for iron stoves because they are 
easier to manage, hurn wood more efficiently, and eliminate 
smoke. It should be added that while everybody ~ould prefer a 
chimney-equipped stove, smoke does serve as an effective - if 
somewhat irritating - repellent for insects, which are abundant 
in Nicoya most of the year. The most popular firewoods are 
mangrove (the cutting of which is now prohibited by law) and 
quebracho ("axe breaker"), both of which are long burning 
and leJvc coals which can be used for other tasks, such as 
ironing clothes. 

Testing the lorena stove: lessons and recommendations: 

Over the past two or three years a number of institutions 
have been active in installing and testing lorena stoves in 
rural households. One such organization is the Estaci6n Expe
rimental Choquf near Quetzaltenango, Guatemala, where a group 
of promoters have installed more than 300 lorena stoves in 
neighboring areas since early 1977. They have also sponsored 
"short courses" of several days duration in stove construc
tion, and estimate that a total of perhaps 400 or 500 stoves 
have come into being directly or indirectly because of their 
efforts. 

It is extremely difficult to draw conclusions from the 
Choqul project. Assessments of campesino acceptance have been 
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sporadic and without rigor; estimates of wood burning effi
ciency have been subjective (example: "We visited 2 houses 
in Cantel where the stove was in use. The homes were se
lected at ramdon ... Both families seemed very happy with the 
functioning of their stoves and said that they saved 25-50% 
in wood consumption."; from U.N. Petroleum and Energy Project 
report.) This sort of monitoring simply will not do. 

One thing that is apparent from the project, however, is 
that few campesinos have taken it upon themselves to build 
their own stoves, and the numbers of people who have volunteered 
to take the Station I s "short course" have been small. Why? 

One reason is apparently that many of the stoves placed 
in rural households have been poorly built and do not function 
well. During an evaluation tour of 64 stoves installed by 
Station technicians, it was discovered that 73% of the stoves 

were cracked; 58% leaked smoke; and 9% had become inoperable 
(Evaluation Report, Estaci6n Experimental Choquf 1979). It 
should be fairly obvious that faulty stoves do not make very 
good propaganda. While the Choquf agents claim that 95% of 
the families questioned said they were "very satisfied" with 
their stoves, as yet there has been no stampede on them by the 
general populace. 

On the other hand, tepid acceptance of the lorena stove 
may be due to its inappropriate design; even if built cor
rectly, there is something wrong with the basic model. Such 
a judgment will have to be predicated on a thorough under
standing of the traditional types of stoves found in each area 
and the purposes to which they are put. The effectiveness of 
a new stove design is strongly dependent upon its ability to 
satisfy local needs. Is the lorena stove effective, given its 
present design, for cooking foods traditional to the area? 
(In the Guatemalan highlands,tamales are prepared in clay pots; 
flames up the sides of the pot are desired, and for this reason 
many people prefer the three rock arrangement to the lorena 
model. Could the lorena stove be somehow modified to take 
this technique into account? or would a very different style 
of stove be more relevant?) 

A series of questions need to be asked, and the only people 
with the answers are the campesinos themselves. Is the lorena 
stove indeed more convenient -- as is often said -- than, say, 
the three rock arrangement or the plancha stove? If so, in what 
way and (roughly) how much? Granted that the lorena stove is 
more efficient than the three rock cooking fire, is it more 
efficient than the plancha or the fog6n7 If it is, how much 
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more efficient is it? (All evidence to date points to the 
conclusion that the figure "50%" more efficient, which appears 
over and over in evaluation reports, may be more on the order 
of a preconceived conclusion of evaluators rather than a fact 
derived from empirical measure.) What modifications in the 
present design of the lorena stove could be made to make it 
more relevant to local social, economic, and environmental 
conditions? (For example, is smoke in the house necessary on 
occasion to control insects ... ?) Few of these questions have 
been asked; or if they have been asked, little note has been 
taken of the answers. 

Conclusions: 

That the lorena stove has not been widely accepted by 
campesinos in Central America is clear. Whether or not this 
is due to faulty demonstration models or inappropriate basic 
design is not clear, and needs to be investigated. Three 
fundamental points are important in this context. First, 
evaluation of the lorena and any other type of stove must be 
carried out continuously, not as spot checks every six or 
eight months; those involved in stove demonstrations must be 
constantly on top of the project, monitoring not only the 
stoves and how they function but also the people who are using 
them, to elicit their reactions. Second, it must be realized 
that the campesinos themselves are the most highly qualified 
judges as to whether or not the stoves are any good, and they 
-- not the technicians -- are the best sources of opinions on 
modifications that would make the stoves better suited to their 
purposes. Evaluations to date have been little more than 
positive projections of the non-critical minds of stove promoters, 
and for this reason have been of limited value. Quite simply, 
questions beyond "Is this stove more efficient than your former 
stove?" and "Do you like this stove?" must be asked if anything 
important is to be learned. And third, great pains must be 
taken to ensure that demonstration stoves are well constructed 
and as efficient as they are supposed to be, A cracked, smokey 
showpiece stove with an obstructed chimney will hardly convince 
people that their house is incomplete without one. (In this 
context, "short courses" of a few days in the construction of 
stoves probably leaves a good deal of room for errors of this 
type; at least in the beginning, experienced stove builders 
should be employed.) It must be stressed that the above con
siderations are equally relevant for the testing and demonstra
tion of all stove types, lorena or otherwise. 
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Small Industries 

The project will test and demonstrate a variety of appro
priate technologies for use in small industrial enterprises 
throughout Central ~erica. At the present time,a large 
majority of these industries are entirely or largely dependent 
upon firewood; petroleum-based fuels are used to power a few 
small operations, but they are generally too expensive. h'ith
out going into descriptions of the numerous types of ovens, 
kilns, dryers, refiners and whatnot found in the hands of small
scale operators, several general observations relevant to the 
present project can be made. 

Many managers of small industries are innovators by nature, 
and the most enterprising among them frequently journey about 
in search of new technologies which might improve their opera
tions. They are more deeply concerned with turn~ng a profit 
than is a household, being business enter?rises, and are 
generally more receptive to ideas which might help them cut 
their operational costs and run their businesses more effi
ciently. While they are always concerned with avoiding risk, 
they are also quick to pick up new technologies once these have 
proven effective. For example, on the Nicoya peninsula of 
Costa Rica the technique of extending large plastic sheets on 
the ground to extr~ct salt from sea water was introduced by a 
local man a few years back as an alternative to using tin pots: 
the benefits of this strategy were soon gr~sped by the other 
salt producers in the area, and the plastic sheet method has 
now become firmly rooted and widespread. 

Even when the original technology is faulty, shrewd small 
entrepreneurs often salvage some of the basic principles and 
apply them to their own benefit. An instance of this occurred 
recently in Honduras, where the Volunteers in Technical Assist
ance (VITA) built a revolutionary new type of lime kiln that 
promptly collapsed. All was not lost, however, as 

... the owner of a brick factory located a short 
distance from the lime kiln acquired a copy of 
VITA's report on the kiln's construction. He 
has proceeded to build six kilns, with some 
modification of the VITA design; and is using 
them successfully to make bricks rather than 
lime . (Perspectives on Appropr ia te Technology, 
Robert P. Morgan; 1977. Technology Transfer 
and World Development.) 
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If the testing of appropriate technology is competent, 
and takes into account local conditions and needs of small 
industry owners (that is, works closely with them on designing 
the ovens, kilns, dryers, and so forth), the success of the 
project need not rely entirely on the ingenuity of the opera
tors. Given this minimum requirement, the introduction of 
appropriate technology among small industrial businessmen has 
the potential of producing very significant results. 

Women: 

Wo~en handle virtually all of the cooking throughout 
Central America, and often participate in the collection of 
firewood (along with men and children, who carry the burden of 
firewood gathering in most regions). The project is designed 
to benefi t entire households -- not men, wome.il or children 
exclusively. 
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E. Summary Institutional Analysis 

1. ICAITI 

A review of ICAITI's organization, activities, 
and past experience shows that it is ideal for implementing 
the proposed project activities. Being a regional organiza
tion, ICAITI has many established government and private 
contacts, and alon~ with its technical expertise, provides 
a unique vehicle for this. 

The Technical-Industrial Services Division of 
ICAITI will have primary Project management and implementa
tion responsibility, and this Division has extensive ex
perience in technical and economic feasibility study analy
sis and design of a variety of industrial and/or productive 
processes technically similar to the proposed activities. 
In addition, ICAITI is already involved in technology 
transfer and alternative energy researcl1 activities. The 
Project will make use of this experience and greatly expand 
ICAITI's activities and expertise to develop a cadre of 
experts who can provide the region with alternative solu
tions to the fuelwood problems. 

A total of five professionals will be added 
to the Technical-Industrial Services Division staff to work 
directly on the Project, and this increase in professional 
staff, along with five present ICAITI staff professionals, 
will form the nucleus of the ICAITI project team. ICAITI 
will use and strengthen its contacts throughout the region 
under the Project, and with the ICAITI project team's 
leadership, it is expected that the regions technical 
knowledge base and use of alternative solutions to the 
energy needs of the poor will be greatly exp~nded. We 
believe that the ICAJTI project team, along with the planned 
short-term technical assistance, backstopping from other 
ICAITI Divisions, and national counterpart cooperation, will 
be able to successfully implement the proposed Project acti
vities. 7he additional five professionals are expected to 
remain permanently with ICAITI as a result of the increased 
demand generated by the project. 

Annex XII provides a detailed discussion of 
ICAITI's history, organization, activiti2s, an~ t~e ?ro
posed Project implementation organization. 
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2. CATIE 

The Natural Renewable Resources Division of CATIE 
dates back to the founding of the Inter American Institute 
of Agricultural Sciences (IICA) at Turrialba, Costa Rica in 
1942. The division has existed first as part of IICA, and 
since the 1973 creation of CATIE, as part of that institu
tion. The division's early work was concentrated largely 
on broad leafed and other wet tropical lowland trees for 
timber production (teak, mahogany, and laurel among others). 
It also initiated work in the ecological characterization 
of the region and was the first M.Sc. forestry school in 
Latin America. It provides training in short courses and 
at the M.Sc. degree level in such areas as forestry manage
ment, silviculture, and resource conservation. 

Since the creation of CATIE the division has ex
panded into agroforestry, wildlife conservation, watershed 
management, small farm silviculture, and small farm agro
forestry. Its research on fast growing species for use as 
pulp and for poles provides a strong base for the expansion 
of efforts into woodfuel research. 

As 2 result of the early recognition of a need 
for fast growing trees and their potential value on poorer 
hillside land and as a part of agroforestry, CATIE has 
identified and tested more than 20 species of promising 
trees. Staff research and 50 M.Sc. natural resource 
students' theses projects have been carried out largely at 
CATIE over the last ten years, testing nursery management 
practices, transplanting techniques, field planting, cul
tural practices, pest management, pruning and logging under 
the wet tropical ecological conditions prevalent at Tu~rial
ba. Based on this research, the city of TUrrialba has de
veloped a nursery of fast growing trees. To date report
edly over three million seedlings have been purchased and 
planted by farmers in the area. As a result, a new wood 
collection center is operating in the Turrialba region as 
a part of Costa Rica's growing national paper industry. 
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In addition, CATIE has begun to combine fast grow
ing and legume trees with cOlTUllercial crops of coffee, cacao, 
bananas, corn, beans, assorted vegetables, etc. This work 
has combined the technical resources of the Natural Renew
able Resources Department with the Multiple Cropping and 
Perennial Crops staffs of CATIE in order to begin the study 
of the interrelationships of fast growing species, fruit 
crops, basic food crops and vegetables under wet tropical 
conditions. Over 100 hectares of field trials with fast 
growing trees alone and in combination with other crops have 
been planted at CATIE. This work establishes a very valua
ble basis for expanding the work of the divisions profes
sional staff into other ecological situations of Central 
America and particularly into the fuelwood production field. 

Although CATIE has a sound base to work from, ex
pansion of their scope into six countries with concurrent 
increase in species, provenances and cUltivation practices 
to be tested calls for expansion of CATIE's capacity in 
several major ways. During the project, staff will be in
creased by at least six full-time senior researchers spe
cialized in fuelwood production, economic and social analysis, 
and fuelwood characterization. They and the ten existing 
staff members will emerge at the end of this activity as the 
senior fuelwood production specialists in Central ~erica. 
Their in-depth understanding of intensive forestry research, 
their knowledge of production and consumption problems, 
linkage to public and private agencies throughout the region 
and knowledge of plant material available from other parts 
of the world for meeting the fuelwood needs in this region 
will place CATIE in a unique position to respond to the 
area's fuelwood problems. It is expected that a majority 
of the newly hired experts will stay on as permanent employees 
of CATIE due to an increase in demand for their services 
qencrated by the proiect. 

In addition, the CATIE germ plasm bank will collect 
over two hundred new species and provenances from the region 
or elsewhere that hold promise for fuelwood production. The 
CATIE/IICA library, already one of the foremost tropical 
agricultural libraries of the hemisphere, will obtain over 
five hundred new entries related to fuelwood production, 
processing, marketing and use worldwide. This literature 
will be available to the CATIE staff and students and the 
region's national researchers, extensionists and others. 
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Probably one of the most important contributions of 
this project will be the linkage developed between national 
public and private forestry agencies and CATIE. The return 
of M.Sc. forestry graduates from CATIE and the U.S. to their 
own countries as well as the short course participants will 
further permit CATIE to assist the region to more fully uti
lize its agronomic and rural sector potential. 

Based upon our review of the institutional capacity 
of CATIE we have concluded that with the increase in staff 
size and inputs of training and ~echnical assistance en
visioned, CATIE will be able to successfully implement its 
portion of the project. 

Annex XVI provides a detailed discussion 
of CATIE's history, physical plant and organizational struc-
+-,,""".0 
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IV IMPLEMENTATION ARRANGEHENTS 

A.AID's Role and Responsibilities 

1. Monitoring 

AID monitoring responsibilities for this project 
will be divided between the Rural Development Office (CATIE 
element) and the Engineering Office (ICAITI element). These 
offices will rely on other Mission offices including Program 
and Controller to assist with such activities as disburse
ment and procurement. 

2. Disbursement Procedures 

A five-year disbursement period is anticipated for 
the ICAITI element while a six-year period is anticipated 
for the CATIE element. The additional year for CATIE is 
due to the length of time required to carry out some of the 
planned experiments. Part III.C contains a detailed dis
bursement schedule. Disbursements will follow standard 
AID procedures. Because of the nature of the project no 
element is suitable for use of the Fixed Amount Reimburse
~ent (FAR) method. 

3. Procurement Procedures 

Standard AID procurement procedures will be fol
lowed. It is anticipated that except for the financial/ 
management consultant all goods and services for the pro
ject will bp procured directly by the Grantees. The Mis
sion will review all contracts for the provision o~ 
services and the procurement of c()mmodities prior to their 
execution. The Mission will also review all long"·c.erm 
training. 
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B. Implementation Plan 

1. ICAITI Elempnt 

The following is an agenda and project im
plementation events for this element of the Project: 

September 30, 1979 

October 1, 1979 

November 1, 1979 

December 1, 1979 

January 1, 1980 

February 1, 1980 

March 1, 1980 

Sign Project Agreement. 

Commence Project. Commence re
cruitment of F/M consultant and 
staff. Commence preliminary 
work on domestic stoves, domestic 
biogas,and solar dryers, with 
existing personnel. 

Meet conditions precedent. Hire 
financial/management consultant 
Issue RFP for short-term tech
nical consultants. 

Hire required project technical 
and administrative staff. 

Sign technical short-term serv
ices contract. 

Determine and arrange ICAITI tech
nical staff short-term training 
courses and technical visits. 

Sign letters of agreement with 
counterpart institutions. 

Issue IFB on equipment and instru
ments. 

Biannual ROCAP/ICAITI detailed 
project review. 

RFP financial/management con
sultant report completed. 



April 1, 1980 

June 1, 1980 

September 30, 1980 

October 1, 1980 

June 1, 1981 

October 1, 1981 

January 1, 1982 

March 1, 1982 
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Finalize preliminary stove de
signs. 

Commence firewood burning kilns 
and oven project element. 

Financial/management consultant's 
recommendations implemented 

Review of first year activities. 

l'lorkshop for stove component held. 

Develop plan for second year with 
ROCAP and national counterparts. 

Commence solar hot water element. 

Major project review and evalua
tion. 

Combustion team ovens/kilns work
shop held. 

Biannual review and evaluation. 

Commence indUStry biomass element. 

Combustion team commences industrial 
evaporation element. 

Commence solar stills and charcoal 
pyrolysis elements. 

Regional seminar on combustion team 
work (including biogas) held. 

Biannual project review. 



April 1, 1982 

October 1, 1982 

March 1, 1983 

October 1, 1983 

February 1, 1984 

September 30, 1984 

- 111 -

Combustion team industrial 
evaporators started. 

Stove work field testing and 
demonstration completed and 
evaluated. 

Major project review and 
evaluation. 

Regional seminar on solar tech
nologies. 

Biannual project review. 

Regional seminar on all project 
elements. 

Biannual project review. 

Meeting with all national coun
terparts, national gover.nments 
representatives and funding 
sources to plan progr2.In con
tinuance after year five. 

Final seminar held on all 
ICAITI work. 

Post demonstrations monitoring 
and ICAITI assistance to govern
ments and private groups. 

Final reports. 

Final project evaluation. 



N 

I I 
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Under the Smd!l Farm Production Systems Project 
(596-0083) CATIE hils M~morilndil of Understanding with all 
six CAP countrics for tllc conduct of resenrch nnrl informa
tion trClnsfer in collClborl1tion with agencies of the Minis
tries o[ Agriculture. CATJE also has signedrncmlx'rshipuqreerrents 
with Nic<1r<1guC1, llondllrds, Panama <':nd Costa Rica. Under 
these agreements the [our countries provide funds to the 
core budget of Cl\TIE <1nd serve as members of Cl\TIE's Ad
visory Conunittec. 

During the first three months of the Fuelwood Proj
ect, CATIE und its counterport national institutions will 
amend the Memor ,--lI1c1a 0 f Under stL1I1c1ing, as neces sary, to pro
perly reflect the impll:r"entcltion requirements of this Proj
ect. CATIE will organize national and regional coordinating 
conunittees and develop spccibc first year and general life 
of project work I)lan~ with supporting budgetary information. 

Nut iona 1 imel reg irmlll coorel inuting commi ttces wi 11 
be org~nizec1 to support the objectives ilnd operations of 
this Project. A nationill cOITunittee will be formed in each 
country to supporL U1e prOSTitm, review jJroject operations 
and solve problems thZlt.. ~i qht clelay proj ect progress in 
that country. NZltional commlLt::o='es will be headed by a 
senior Ministry offici<11 or the ciirector or deputy director 
of the nl1tional forE:stl--y aqency in the Coulltry. other mem
bers of the committee will include senior nLltional govern
ment forestry technicians ,m(l others Llc; ;tc1visable. A Peace 
Corps representative (i f available) <mel ,1 Cl\TIE member will 
serve as Lldvisors to the NLltional CommjtLcc. 

NCltional committees will meet quarterly. One mem
ber of each n,ltional conunittce will rC'present tl,at country 
on the regionLll committee liS will the CATIE senior Natural 
Resources officer appointed by the Dirc~tor of CATIE. The 
regional committee will meet annually ,1t CA'l'IE or in one 
of the membc:~r countries. It will review overall project 
operations Llncl progre~3s, sugqest modi flcat ions in )Jlans 
and progrLlm C1ctivities which further dchievement of overall 
project goals, estab1js11 essential policy, and develop 
follow-up activities of a regionLll nLlture which utilize and 
further the applicLltion of the project's research results. 

In the fall of each year CATIE and the national 
institutions will review project progress and, based on 
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their findings, prepare an annual implementation plan 
and budget for the coming year. The plan will be com
pleted by November 15 of each uear so that funding re
quirements can be included in each country's national 
budget. 

The following is a list of early implementation 
target dates for this component of the project: 

Project Authorization signed: 

Project Agreement signed: 

Memoranda of Understanding 
modified: 

First annual implementation 
plans approved by ROCAP: 

All Conditions Precedent to 
disbursement met: 

September 14, 1979 

September 30, 1979 

December 31, 1979 

December 31, 1979 

December 31, 1979 
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C. Request and Justification for Source and Origin Waiver 

Waivers permitting procurement of: (1) services of a 
general nature from countries included in A.I.D. Geographic 
Code 941 and certain specialized services for short-ter~ 
technical assistance in silvicultural technologies from 
countries included in A.I.D. Geographic Code 935; and (2) com
modities from countries included in Code 941 are proposed in 
the draft project authorization. 

The Rc,(]iono.l Office of Central Amer.ican Programs' goal is to 
st~engthen Central American Institutlons. This requires the 
recruitment, hiring, and training of qualified Central Americans 
and personnel from other Code 941 countries, as appropriate, 
and supporting their activities in the field. U.S. technical 
assistance will be utilized to supplement this expertise. In 
addition, due to the specialized nature of some of the silvicul
tural activities proposed under the project it is anticipated 
that short-term consultants will be required from Code 935 
countries. The consultants desired are experts in fuelwood 
plantations. However, the vast majority of these experts are 
of European or Japanese nationality. The total cost of these 
short-term consultants is not expected to exceed $90,000. 
Finally, it is anticipated that procurement of sa~ples of such 
commodities as seeds and wood fueled stoves from other Latin 
American or African countries with similar socio-economic envi
ronments as Central America will be necessary in order to carry 
out projected testinq activities. 

Accordingly a waiver of the authorized geographic code is recom
mended to permit procurement of goods and services from countries 
included in A.I.D. Geogr.aphic Code 941 except for technical 
assistance in fuelwood plantations, the procurement of which 
will be permitted in Code 935. 



- 116 

D. Evaluation Plans 

~e Project proposed herein is complex in its implementa
tion and ambitious in its objectives. Two regional institu
tions will conduct innovative research and demonstrations with 
national counterparts on small farms, in communities and in 
the horne. Peace Corps and other PVO assistance will be solic
ited. 

Evaluation has an important and constructive role in this 
implementation process. Six evaluations are proposed during 
the life of project, alternating annually between the CATlE 
and lCAlTl clements. In each evaluation, as the activity con
tinues, increasing stress will be placed on acceptance by tar-
get populations of new cultivation and fuel efficient technol
ogies, the kinds of constraints encountered and remedies pro-
posed. In addition, the annual evaluations will allo,v for examination of link
ages beb~en lCAITI illld CATIE illld bet~en them and their colIDterpart nationa.l 
institutions. The evaluations will be flexible in approach to permit special 
areas of the Project to be stressed as necessary regardless of whic:l elerrent is 
scheduled for evaluation during the particular year. Finally, in year three and 
in year four of t1lE~ project, M indepth revie\v of the viability of the 
institution t11en under evaluation will be completed. 

1. CA~IE: 2uelwood Production 

The first evaluation will occur at the end of the 
second year of project i~plementation and will consider appro
priateness of selection of species and provenances~ the quality 
of experiments including trial management, site sel8ction and 
design, data coll2ction and processing~ and preliminary con
clusions and recommendAtions. The adequacy of CATlE personnel, 
management and coordj.nation with national counterparts, and the 
level and suitability of national support will also be a part 
of this evaluation. ~ ~econd evaluation at the end of year four 
and a final evaluatiu:" at the end of the sixth year, will also 
consider these is :::iUC?' • 

2. leAl'l'I: '.::'ecL;:nloCJY Demonstra tions 

Evaluations of:_ ',is Project segment 
ends of the first, thir.l,. and fifth project 
tions will review institutional support and 
tional cooperating institutions, technology 
~ent of demonstrations and data collection. 
continues, the second and final evaluations 
attention on dissemination of results. 

will occur at the 
years. The evalua
linkages with na
selection, manage-

As the Project 
will place qreater 
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3. Coordination 

The link between the parts of this project is more than 
conceptual. In site selection for technology demonstrations 
and for cultivation of fast growing trees, as well as in appli
cation of criteria for critical area selections, CATIE and 
ICAITI must carefully coordinate their efforts. The results 
of t~is coordination ~ill be part of each evaluation. 

4. Proposed Evaluatic'n Schedule 

End First Year - First ICAITI evaluation 
End Second Year - First CATIE evaluation 
End Third Year - Second ICAITI evaluation 
End Fourth Year - Second CATIE evaluation 
End Fifth Year - Final ICAITI evaluation 
End Sixth Ye~r - Final CATIE evaluation 

E. Conditions, Covenants and Negotiating Status 

The draft authorization contains all of the conditions 
and covenants that the Missions considers are necessary for 
successful implementation of the Project. Both grantee 
institutions contributed heavily to the development of their 
respective elements of the project. As a result all major 
issues were resolved prior to submission of the Project 
Paper to AID/W. 
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ACTION. HicHTMAN 

Mr. Harry Ackennann 
Director, ROCAP 
c/o American Embassy 
Guatemala, Guatemala 

L 

Su referenc io Fecha de su carta 

Asunto: 

Dear Harry: 

...J 

INFO. SUNDERMANN 

Nuestro referenc ia 
SO 

Fecha 
1979.08 .14 

During the last few years, and especially the last few months, we have shared 
our views with regard to technology adaptation and transfer. Our ongoing Transfer 
of Technology Program, which ROCAP is supporting, is concrete evidence of the 
interest of o~r two organizations in this material. For so:ne years ICAITI has attempt
ed to broaden its scope from the more sophisticated capitol intensive, to the not 
always less scphisticated but no less important, energy and labor intensive appropri
ate technologies. 

Most recently I a series of stimulating and most useful visits by personnel of 
Solar America Inc. I and rural industry and villoge fuel technol03Y surveys which 
tCAITI conducted with AID a3sistance, has helped us design a proposal which, in 
cooperation with CA TIE, offers a unique and timely program of applied research 
designed to offer energy eHi cient and woodfuel 01 ternative technologies for use in 
the home as well as in the rural community. 

These studies I as well as information from other sources, provide dramatic 
evidence of the degradation of the Central American environment. This is also 
apparent to anyone who takes the time to travel throughout Central America and 
Panama. Erosion, floods, and deforestation, coupled with rising petroleum-based 
fuel co~ts, are placing til.;: poor (and the not so poor) in on increasingly difficult 
situation. We believe that a joint effort between on the one hand CATlE, dealing 
with production of fast growing trees and plants, and on the other ICAITI, helping 
national counter?arr~ test on-site fuel efficient stoves for home use, wood efficient 
kilns and charcoal makers, coffee or other agricultural dryers, as well as bioges 
and pyrolitic devices, can begin to offer practical alternatives. 

http:1979.08.14
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Accordingly, I wish to request AlDis support for a five year program of 
approximately USS 4000000 primarily supporting skilled technical manpower, 
construction costs as well as a technology training program for cooperating insti
tutions. ICAITI is prepared to contribute approximately US$ 500000. It is 
estimated that the national counterparts contribution to this project will amount 
to some USS 800 000 for a total cost over the five year period of USS 5300 000. 
Included h ICAITI's contribution, in addition to staff time, will be use of any and 
all our research, testing, reference and data research facilities and manpower. 
As yo:; know, this includes our experience with pyrolisis development, gasohol, 
use of regional products for energy and will benefit from o:.Jr proven country contacts 
in Central Ameri ca developed under the Technology Transfer Project as well as 
under numerous other activities carried out in the area. We have reviewed our 
charter and may operate in Panama without any further authorization. 

The fuelwood alternatives program confronts us with a challengin; problem; 
the time is overdue for Central America and Panama to begin to provide a way O;)t 

of the squeeze that increasing energy costs and decreasing fuelwood supplies place 
on the po::>rer elements of our society. I look forward to a favorable response to 
foster our continuin3 close cooperation with ROCAP and, in this case, with 
CATIE in facing the challenge and in carrying out this activity. 

ACTION COPY 
THIS COpy MUST BE RETURNED 

TO CENTRAL FiLE INDICATING 

THE ACTION TAKEN AND DATE. 

ACTION T AKE'J _________ 

Sincerely yours, 

a.;% ~$4 ('--r/ __ -._ . ~ ... ~. _.---' . 
ranc~~gulrl"e·B • 

- B.rector 
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-

:r:>o 
::0 c::: 
C 

Co";) 
("") 

::~ . ,. 
"'t:_' 

c:::-• 
..... 
C") I·, 

CO C 1· .,: ...... -1 \..-' 
tTl I -:-. 0'\ 
.- -r: 'c. .... 
;.. :-c:: 
r-
:.- --.J 

I..C 



CA TIE 

~~~ ~ 
ftjy 

ANNEX IA 
Page 1 of 2 

CENTRO AGROr~OMICO TROPICAL DE INVE~TlGACION Y ENSENANZA 
TURRIAlBA. COSTA RICA 

TURRIAlBA 

C.ble: CAT I E 
Tclifono~: 
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Mr. Harry Ackerman 
Director, ROCAP 
c/o American Embassy 
GUatemala, Guatemala 

Dear Mr. Ackerman: 

August 14, 1979 

I am writing in regard to the proposed fuelwood pro
duction activity involving CATIE's Natural Renewable Resources 
Division. 

For many years, indeed almost since its founding as a 
research institution, CATIE has supported activities designed 
to help the tropics cope with the distressing depletion of 
forest lands. Over 100 hectares of our land are devoted to 
trials involving a variety of species and provenances. In these 
activities we have been able to support the research in forestry 
of 136 graduate students of which 25 are presently conducti~g 
advanced research here and special students. 

Somewhat proudly, I can say that CATIE had the fore
sight to begin these research programs years before the impact 
of deforestation on the region's ecology, national economies 
and on the poor, was more generally realized. t~e have been 
supported in these efforts by Great Britain, Holland, the FAO, 
and the Rockefeller Brother's Fund among others. 

As we have discussed, the time appears opportune to 
expand our program and begin to apply what we - and other re
searchers - are learning. From our discussions I am heartened 
by AID's encouragement, through ROCAP, to expand our activities 
in this important endeavor. Recently my staff has spent con
siderable effort with your personnel in designing a proposal 
\A7}lich not only will provide significant impetus to our ability 
to support the isthmus in growing a!,propriate fast growing 
trees and other plants employing a number of cultivation prac
tices, but will match our efforts with those of ICAITI with 
regard to analysis of BTU yield of fast growing species and the 
introduction of fuel-efficient technologies for use in the 
rural horne, on the farm and in the community. In combination 

EI CATIE IS un Cen'ro In,.rn.lcionol, .Slobl.cido como un. Asociecion Civil d. C.rokl.r cien'i~lco y .ducK,,'n;,I, COftnilUlcU .nl'lt pllnUllulO 
Inllr.moricolno n. C •• nc .. , Ag, ICDI~s U. 10 OE A y tl Gol,,,,,no II. Cnllll fl,ca. $.I ohllllillo " ,uhlir. proma..l" y .sllmul.v I .. "'''.\I'I/o'C'Oft y I, 
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these two institutions can jointly provide a program unique in 
scope, simultaneously dealing with woodfuel production and use. 
For CATIE, too, close cooperation with another regional insti
tution will help enhance and broaden our programs with new 
technical considerations. It is for these reasons that I am 
hereby requesting AID support for the following proposal. 

We foresee a six year effort, with an estimated total 
cost of U5$8.0 million for the fuelwood portion of the project. 
CATIE will make available a full time liaison officer which 
will be a new position. In addition, CATIE will make available 
other professional research and supporting staff as well as 
necessary office space, laboratory facilities, land for re
search trials, use of the germplasm bank, library, and some 
supporting transportation, communications, managerial and re
lated services. The value of CATIE's contribution over six 
years is estimated to be U5$1.8 million. 

AID, through ROCAP, is requested to contribute about 
$5.5 million to fund additional personnel, travel and trans
portation, vehicles, an expanded program of training for Cen
tral Americans and some of the costs of doing research in the 
participating countries. 

CATIE will establish the necessary working agreements 
with the six participating countries in the same manner as 
under the Small Farm Production 5ystems Project. The expected 
contribution by these countries during the project, represent
ing professional staff and shared research costs, is valued at 
about U5$700,000 over the six years of project life. 

I share your perception that we are dealing in an area 
still largely untouched where great interest exists in the re
gion to do something, but that we are still woefully without 
enough knowledge of what to do. I look forward to a favorable 
response to yet another opportunity for a collaborative effort 
in another important aspect of rural Central American develop-
ment. ~ 

c8Se~~ 
Santiago Fons 
Director, CATIE 

c.c. Dr. Edwin J. Wellhausen - President, CATIE's Board of Dir. 
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5e(1) - COUNTRY CHECKlIST 

Listtd b.~w are, first, statutory criteria applicable generally to FAA funds, and then criteria 
Ipplicable to individual fund sources: Development Asistance and Economic Support Fund. 

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY 

1. FAA Sec. 116. Can 1t be demonstrated that 
contemplated assistance will directly benefit 
the needy? If not, has the Department of 
State determined that this government has 
engaged in a ccnsistent pattern of gross 
violations of internationally pecognized 
hll11an rights? 

2. FAA Sec. 481. Has it been determined that 
the govern~ent of recipient country has failed 
to take adequate steps to prevent narcotics 
drugs and other controlled substances (as 
defined by the Comprehensive Drug Abuse 
Prevention and Control Act of 1970) produced 
or processed, in whole or in part, in such 
country, or transported through such country, 
from being sold illegally within the juris
diction of such country to U.S. Government 
personnel or their dependents, or from 
entering the United States unlawfully? 

3. FAA Sec. 620(b). If assistance is to 
a government, has the Secretary of State 
determined that it is not controlled by the 
international Communist movement? 

4. FAA Sec. 620(c). If assistance is to 
government, is the government liable as 
debtor or unconditional guarantor on any 
debt to a U.S. citizen for goods or services 
furnished or ordered where (a) such citizen 
has exhausted available legal remedies and 
(b) debt is not denied or contested bv such 
government? 

5. FAA 5ec. 520 e 1. If assistance is to 
a govenmen, as lt lncluding government 
agencies or subdivisions) taken any action 
which has the effect of nationalizing, 
expropriating, or otherwise seizing owner
ship or control of property of U.S. citizens 
or'entities beneficially owned by them with~ 
out taking steps to discharge its obligations 
toward such citizens or entities? 

Yes. Project will benefit the 
poor. 

N/A - Assistance is to regional 
organizations 

I bid. 

Ibid. 

Ibid 



A. 

6. FAA Sec. 620(a), 620(f); FY 79 App. Act, 
Sec. 108 , 114 and 606. Is recipient country 
a CommunIst country? Will assistance be pro
vided to the Socialist Republic of Vietnam, 
Cambodia, Laos, Cuba, Uganda, Mozambique, or 
Angola? 

7. FAA Sec. 620(i~. Is recipient country 
in any way involve in (a) subversion of, or 
military aggression against, the United States 
or any country receiving U.S. assistance, or 
(b) the planning of such sl'Jversion or 
aggression? 

8. FAA Sec. 620 (j). ',as the country permitted, 
or failed to take adeoJate measures to prevent, 
the damage or destruc,ion, by mob action, of 
U.S. property? ' 

9. FAA Sec. 620(1). If the country has failed 
to instltute the lnvestment guaranty program 
for the specific risks of ~xpropriation, incon
vertibility or confiscation, has the AID 
Administrator within the past year considered 
denying assistance to such government for this 
reason? 

10. FAA Sec. 620(0); Fishermen's Protective 
Act of 1967, as ame~aed, Sec. :l. It country 
has seized, or imposed any penalty or sanction 
against, any U.S. fishing dctivities in 
international _aters: 

a. has any deduction required by the 
Fishermen's Protective Act been made? 

b. has complete denial of assistance 
been considered by AID Administrator? 

11. FM Sec. 620; FY 79 ~pp. i\:t,Sec. 603. 
(a) Is the government of the reclpient country 
in default for more than 6 months on interest 
or principal of any AID loanto the country? 
(b) Is country in default exceeding one year 
on interest or principal on U.S. loan under 
program for which App. Act appropriates 
funds? 

12. FAA Sec. 620(5). If contemplated 
assistance 1S develoQment loan or from 
Economic Support Fur.d, has the Administrator 
taken into account the perc,lntage of the 
country's budget which is for military 
expenditure" the amount of foreign exchange 
spent on military equipment and the 

Ibid. 

Ibid. 

Ibid. 

I bid. 

Ibid. 

I b~d. 

N/A 
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A.12. 

amount spent for the purchase of sophfstfcated 
welpons systems? (An affirmative answer may 
refer to the record of the annual "Taking Into 
Consfderation" memo: "Yes, as reported in 
Innull report on Implementation of Sec. 620(5).
This report Is prepared at time of approvai by 
the Administrator of the Operational Year Budget 
Ind can be the basis for an affirmative answer 
durfng the fiscal year unless significant chlnges 
fn circumstances occur.) 

13. FAA Sec. 620(t). Has the country severed 
dfplomatic relations with the United States? 
If so, have they been resumed and have new 
bilateral assistance agreements been negotiated 
and entered Into since such resumption? 

14. FAA Sec. 620(u). What is the payment status 
of the country's U.N. obligations? If the country 
is In arrears, were such arrearages taken into 
account by the AID Administrator In determining 
the current AID Operational Year Budget? 

15. FAA Sec. 620A, FY 79 App. Act I Sec.' 607. Has 
the country granted sanctuary trom prosecution to 
any Individual or grou~ which has committed an 
act of international terrorism? 

16. FAA Sec. 666. Does the country object, on 
basis of race, religion, national origin or 
sex, to the presence of any officer or employee 
of the U.S. t~ere to carry out economic 
development program under FAA? 

17. FAA Sec. 669, 670. Has the country, after 
August 3, 1977, delivered or received nuclear 

enrichment pr renrocessino eouiD~ent. materials. 
or technology, without specified arrangements or 
safeguards? Has it detonated a nuclear device 
after August 3, 1977, although not a "nuclear
weapon State" under the nonprol iferatlon treaty? 

B. FUNDIriG CRITERIA LOR COUNTRY ELIGIBILITY 

1. Development Assistance Countrv Criteria 

a. FAA Sec. 102(b)(4). Have criteria been 
establisFed ana t3ken into account to assess 
conrnitment progress of country in effectively 
involving the poor in development, on such 
indexes as: (1) increase in agricultural 
productivity through small-farm labor intensive 
agriculture, (2) reduced infant mortality, 
(3) control of population 9rowth, (4) equality 
of income distribution, (5) reduction of 
unemployment, and (6) increased literacy? 

ANNEX II 
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N/A - Assistance Is to 
regional organizations 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 



B.1. 

b. If appropriate, is 
this deve opment lnc udlng Sahel) activity desfgned 
to build motivation for smaller families through 
modffication of economic and social conditions 
supportive of the desire for large families in 
programs such as education in and out of school, 
nutrition, disease control, maternal and child 
health services, agricultural production, rural 
development, and assistance to urban poor? 

2. Economic Support Fund Country Criteria 

a. FAA Sec. 5028. Has tile country engaged 
in a consistent pattern of gross violations of 
internationally recognized ,human rights? 

b. FAA Sec. 5331hl.. \01111 assistance under 
the Southern Africa program be provided to 
Mozambique, Angola, Tanzania, or Zanlbia? If so, 
has President determined (and reported to the 
Congress) that such assistance will further U.S. 
foreign policy interests? 

c. FAA Sec. 609. If commodities are to be 
granted so that sale proceeds will accrue to the 
recipient country, have Special Account (counter
part) arrangements been made? 

d. FY 79 Aop. Act,Sec. 113. Will assfstance 
be provided for the purpose of aidinQ directly the 
efforts of the government of such country to 
repress the legitimate rights of the population 
of such country contrary to the Universal 
Declaration of Human Rights? 

e. FAA Sec. 620B. Will security supporting 
assistance be furnis~ed to Argentina after 
September 3e, 1978? 

Ibid. 

N/A 
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5((2) • PROJECT CHECKLIST 

Lfsted below are statutory criteria applicable generally to projects with FAA fundS and project 
crfteria applicable to individual fund sources: Development Asslst.nce (with a subcategory for 
criteria applicable only to lOins); Ind Economic Support Fund. 

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

A. GENERAL CRITER!A FOR PROJECT 

1. FY 79 Aoo. Act U~nu~~ered' FAA Sec. 653 b; 
Sec. ~. \a Jescrlte how COC1f111ttees on 
Approprlaticns of Senate'and House have been or 
will be notified concerninq the ~roject; 
(b) is assistance within (Operatl0,II Year 
Budget) courtry or international organization 
allocation reported to Congress (or not more 
than $1 million over that figure)? 

2. FAA Sec. 61l(a,U. Prior to obligation· 
in excess or 1 '0,000, wi 11 there be (a) engi
neering, financial, and other plans necessary 
to carry out t~e assistan(e and (b) a reasonably 
finn estirrate of the cost to the U.S. of the 
assistance? 

3. -:,'A Sec. 61](3)(:'), If furtrer legislative 
action is re~ulred wlt~in recipl~nt country, 
what is basis for reasonable expectation t~at 
such action will be cC~Dleted in time to permit 
orderly acccl:1pl ; s."rrent of purpose of the 
assistance? 

4. FAA Sec. ~ll b)' FY 7Q A n. Act Sec. ·Ir:'. 
If for water or water-re ated land resource 
construction, ras prOject met the standards 
and criteria as ~er the Principles and Standards 
for Planning ~ater and Related Land Resources 
dated October 25, 1973? 

5. FAA Sec. 6llle). If project is capit.!l 
assistance \e.G., construction), and all 
U.S. assistanc~ for it will exceed 51 million, 
has Mission :'1re~tor certifie<! and Regional 
Assistant ~d~ir.lstrator taken into censideratlon 
the country' s c~~abil ity effectively to maintain 
and utilize the project? 

6. FAA Sec. :09. Is project susceptible of 
execution as Pdr~ of regional or multilateral 
project? If so why is project not so executed? 
Information and conclusion whe~her assistance 
will encourage regj~nal development programs. 

This project was not included 
in the FY 1980 CPo The pro
gram will require Congressional 
Notification before obligation 
of funds. 

Yes. 

N/A 

N/A 

N/A 

Program is a regronal effort. 



A. 

7. FAA St'c. 601 (a~. Information and conclusions 
whether project wi I encourage efforts of the 
country to: (a) increase the flow of international 
trade; (b) foster private initiative and competi
tion; (c) encourage development and use of 
cooperatives, credit unions, and savings and loan 
associations; (d) discourage monopolistic practices; 
(e) fmprove technical efficiency of industry, agri
culture and c~~erce; and (fl strengthen free 
labor unions. 

B. FAA Sec. 60llbl' Infcrmation and conclusion 
on how project wi' encourage U.S. private trade 
and investment abroad and encourage private U.S. 
partfcipation in foreign assistance programs 
(including use of private trade channels and the 
services of U.S. private enterprise). 

9. FAA Sec. 612(b); Sec. 636(h). Describe steps 
taken to assure that, to tne maximum extent possi
ble, the country is contributing local currencies 
to meet the cost of contractual and other services, 
and foreign currencies orlned by the U.S. are 
utilized to meet the cost of contractual and 
other services. 

10. FAA Sec. 612(d). Does the U.S. own excess 
foreign currency of the country and, if so, what 
arrangements have been made for its release? 

11. FAA Sec. 60l(el. Will the project utilize 
compe"titive selection procedures for the awarding 
of contracts, except .• here app 1 i cab I e procurement 
rules allow otherwise? 

12. FY 79 ~Dp. Act Sec. 608. If assistance is 
for the production of any commodity for export, 
is the commodity likely to be in surplus on world 
IIIdrkets at the time the resulting productive 
capacity becomes operative, and is such assistance 
likely to cause substantial injury to U.S. 
prcducers of the same, similar, or competing 
cOO1TlOdity? 

B. FUNDING CRITERIA FOR PROJECT 

1. Deve1opme~t Assistance Project Criteria 

a. FAA Sec. 102 b . 111' 113; 281a. 
Extent to rlhlCh activity wl a e ectively 
involve the poor in development, by extending 
access to economy at local level, increasing 
labor-intensive production and the use of 
appropriate technology, spreading investment 
out from cities to slna11 towns and rural areas. 
~nd insuring wide participation of the poor in 
the benefits Jf development on a sustained 
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The program will concentrate on 
improved efficiency of small 
farm and small industry use of 
fuelwood and alternative renew
able energy resources, 

N/A 

Countries are not ~rntributing 
I oca I currenl i es but cooperat
ing countries will be required 
to support In-country project 
activities. 

No. 

Yes. 

N/A 

Project will provide. test and 
demonstrate energy efficient 
appropriate technologies as well 
as alternate fuelwood cultivation 
practices to benefit rural poor. 
Project is a regional ~ffort in
volving six countries. 



B.1.I. 

basis, using the appropriat! U.S. institutions; 
(b) help develop cooperatives, esoecially by tech
nfcal assistance, to assist rural and urban poor to 
h!lp themselves toward better life, and otherwise 
encourage democratic private and local governmental 
institutions; (c) support the self-help efforts of 
developing countries; (d) promote the participation 0 
women in the national economies of developing countril 
and the improvement of women's status; and (e) utiliZI 
and encourage regional cooperation by developing 
countries? 

b. FAA Sec. 103, 103A, 104, 105, 106
1 

107. 
Is assistance being ~4de available: (inc uce only 
applicable paragraph which corresponds to source 
of funds used. If more than one fund source is 
used for project, include relevant paragraph for 
each fund source.) 

(1) (103) for agriculture, rural development 
or nutrition; if so, extent to which activity is 
specifically designed to increase productivity and 
income of rural poor; (l03A) if for agricultural 
research, is full account taken of needs of small 
fanners; 

(2) [104) for population planning undev' sec. 
l04(b) or health under sec. 10d(c); if so, extent 
to which activity emphasizes low-cost, integrated 
delivery systems for health, nutrition and family 
planning for the poorest people, with particular 
attention to the needs of mothers and young 
children, using paramedical and auxiliary medical 
personnel, clinics and health posts, commercial 
distribution systems and other modes of cOlTlT1unfty 
research. 

(3) [105) for education, public admini
stration, or human resources development; if so, 
extent to which activity strenathens nonfonnal 
education, makes formal education more relevant, 
especially tor rural fami I ies and urban poor, Or 
strengthens manage~ent capability of institutions 
enabling the poor to participate in development; 

(4) [106] for technical assistan~e, energy, 
research. reconstru:tion, and selected development 
problems; if so, extent activity is: 

(i) technical cooperation anc develop
ment, especially with U.S. private and voluntary, 
or regional and international development, 
organizations; 

(ii) to help alleviate energy problems; 

(iii) research into, and evaluation of, 
economic development processes ~~d teChniques; 

(iv) reconstruction after natural or 
IIl4Mlade disaster; 
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Project will provide and test 
alternate cultivation practices 
for small farm fuelwood produc
tion and consumption require
ments and provide efficient low 
cost technologies for use in 
farm production, storage and 
in the home. 



.. ,-, 

8.1.b.(4). 

(v) for special development problem, 
and to enable proper utilization of earlier U.S. 
fnfrastructure, etc., assistance; 

(vf) for programs of urban development, 
especially small labor-intensive enterprises, 
marketing systems, and financla1 or other insti
tutfons to help urban poor participate in economic 
and social development. 

c. [107] Is appropriate effort placed on use 
of appropriate teChnology? 

d. FAA Sec. 110(a). Will the recipient 
country provide at least 25% of. the costs of the 
program, project, or activity with respect to 
which the assistance is to be furnished Jor has 
the latter cost-sharing requirement been waived 
for a "relatively least-developed" country)? 

e. FAA Sec. llO(b). Will grant capfta1 
assistance be disbursed for project over more 
than 3 years? If so, has justification satis
factory to the Congress been made, and efforts 
for other financing, or is the recipient country 
"relatively least developed"? 

f. FAA Sec. 281 (b). Oescrice extent to 
which program recognizes the particular needs, 
desires, and capacities of the people of the 
country; utilizes the country's intellectual 
resources to encourage institutional development; 
and supports civil education and training in 
skills required for effective participation in 
governmental and pol Hical processes essential 
to self-government. 

g. FAA Sec. 122(b). Does the activity 
give re3son~ble prcnl,e of contributing to the 
development of ecc~cmic resources, or to the 
increase or productive capacities and self
sustaining economic growth? 

2. Oevelopme~t Assistance Project Criteria 
Iloans r:rihl 
~ .. FM Sec. l:'?(b). Infonnation and 

concluSl0n en (.?-,acHy of the country to repay 
the loan, inclua~~g reasonableness of 
repayment prospects. 

b. FAA Sec. fi20(d). If assistance is for 
any productive enter~rise which will compete in 
the U.S. with U.S. enterprise, is there an 
agreement by the recipient country to prevent 
export to the U.S. of more than 20: of the 
enterprise's annual production during the life 
of the loan? 
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Project will focus on appropriate 
low cost and energy efficient tech
nologies. 

N/A - Assistance is to regional or
ganizations. However. substantial 
resources will be commi'ted by each 
participating c~untry to support 
in-country activities. 

N/A 

Regional program involves cooperat
ing national technical institutions. 
Training of national technicians in 
new cultivation and technologies is 
a major project element. 

Project will help develop increased 
reliance on national renewable 
energy resources instead of on 
imported energy. 

N/A 

N/A 



8. 

3. for Economi c 

I. FAA Sec. 531(a). Will this assistance 
support promote economic or political stability? 
To the extent possible, does it reflect the 
policy directions of section 102? 

b. fAA Sec. 533. Will assistance under 
this chapter be used for military, or 
paramilitary activities? 
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PROJECT l\UTIiORIZATION 

Name of Entities: 

Name of Project: 

Nu~)cr of Project: 

Tropical Agricultural Research 
and Trainin0 Center (CATIE) 

Central American Research Institute 
for Industry (ICAITI) 

Fuelwoad-Alternative Energy 
Sources 

596-0089 

1. Pur~m(1nl to Section 103 of the Foudgn i\ssista_r.ce 
Act of 19G1, Clf'; amended, I h(;H~bJ' authorize the FL:cl\\Tooo'
lilt(~rnaU VI; j~ncr<JY Sourcc~s Project for the 'I'ropical Ag~~i'
cuJ t_Ll}~iJl p(~~,,;c.Jrch and TrClininq Centpr (Cl\rnE) Ginc1 the 
C(~ntJ-dJ Tlille'J-icCln h':;carch In~otitutc for Industry (ICAI'l'I) 
(t-}w "(;1-,'ntccs"), invol'Jin(j pleJllllec: obli\lations oi net to 
e.-.;cc~cd :;;-"SUO,()()O ir, qrr:.nt funds over Cl :~i): ye,!j~ periGo 
from rJ,Jh' ('·f i1utholiz;ltion, ~;llbjC'ct to the ilvailabilitJ, or 
fund:.; in dccorcJ,lllC(, \-Jith lhe l~ID OYB/alJotment proeeE'S, 
to help .i 1I LLnlHlcinlJ certain foreign cxchange and lo,~,~l 
currency C<)S b, for the proj ect. 

2. The.· Pn1jcct con:.;ist~3 of supporting a resion01 
c[fQj L \',Tit),j 11 ('1'ntr~Jl JI.mcricd and Panama (1) to test (lnc 
lJrc'vj dL' Ill'\'; en(;]'(;,/-c-[ ricicnt tC'chnologi~!; for U~;8 in rurRl 
h()lii('~) dnd C(lJlI;1\unitje~;, and (2) to test alternate s~)(.!cie.s 

l1lJl1 <1] tc:rnz1tc r,,-lttC'rns of production of fast-grmdng trcC!s 
and ~;}H\Jb:;. 

3. '1'11e: Project A<Jr(:(~rncnts whid1 may be nc-gotiated cHI( 

e);ccutcd ]1/ the: off; C'l~r~; to '.-J1101l1 such Cluthori ty is aeJc::c1i1tcc1 
in llcconl.,llCl' \'6 th T\JU n:=~~julc:,lions and Dclc,-iatiol1s of j\-,il-.li-

01'1 ty ~;h.-!lJ be .t)ul')j(·ct to tile following essential tcr,,~s 

and co\'<:'n::ni:". and m:ljor concH tions, tOCjcther \-Ji th such otner 
lp.n(!~; and cOlldj ti.on:: dS h1e m,IY deem appropriate. 

4. SO~lrc(' '-1])11 Q~L~Jj n of Goods _~~~ __ Nu..t_~ona)i_ty of_ 
~.~C~ rv j ('" (' ~~ 

Gooch; fir',dlcc'C! by 1,:[0 unl1c~r thc project shall have 
the:i ';~ !»Ilrc:c i::Vi (.ll:; llin in tile Ccntrul l\l\1(~ricon Comr:1on 
/-jclj-kcL 01.' j ~i j-h(' cUllnU~i(:~, _1 llcluc:cd in 1\11) Grographic Code 
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000, CXCCiit .l:; llTD 111.l)' othl~n.i:,(' Ll~lr('(: i); ,,;riLjnj dnd 
c>:cL!pl ,1!, :;\~l out in !jUbp.-lruCjicJ)Ji! (1 h~lU'..,. SUPf'I.;(.!rs 
of !;crvj C('.:~, ,-,::ccpt for ()C(:tln !'.lJj [."lr ... inq, financl'd by 
1111: uncll:)' t~l~; !'roj .. .'c;'- ~;h()ll }),-'\'C' Lnl-jr rwLiu!lfllii/ in til'? 

Cl'niLll l.::('l'j~'(l': Cu::,::()n t';drLc1 ur in tlll~ countJi(;~' inc.:ll1dccl 
in l,l:: l~t""j;r!: i1ic CuJt_, 000, c>:ccpl rJS ,',ji) J.'tC.:y oLLc-',~\;i.,·~c 

~lL:n:(' in '.:I".! t..J IHj ;lDl! c>:ct.:pl ~1~' :;e:t out j Ii sut,p;~r.!,_,;-ul:·l .... d 
bc'] 0'.','. (lCe-,ll! !~llii.'I)i)lCJ rin<lnr::c.~r1 by 7\}1) under the :ll-O:ic'Ct. 
Shilll, CXCL'!.Jt a!; ;11]) l:1:,Y oti}f;l'\·:isC' i'lgrl:'C; in \·;ritjn;,:i he 
finrl!Jcl:~c1 only on [la r ; vC',,~:C'l:" of tlle Unitcd Stat~!3. 

(1) 1'1'.i(,)' tel ,-lllY clis::'UL-:--;C'r:Cllt, or to the i~::;!'UClnr.e of 
uny conmli In'',' n I chiC] 111!C' n t s U n(ll:~ l' 1. hc~ Pre' j (~c t 1\9 rc,('rn~nt s , 
IChl'j'l ,ll1e! Ci\'!'TE Slldll furni:;L, jn [orIn ;1I1d SUb~3Li'j1CC sat
is f'H~t()ry tu I.ID, (1 coordinati ll'} C1<Jn:~L'JI1ent b8twCQ!1 ICAI'J.'l 
acd CJY.i'T i:. 

(2) 1'1'i()J.' to <In',' ci~ibl1r,-:;c':dl'nt, or [:hn is::';\.1<1rj('(' cf ;-·ny 
C():11:11 i t l'll.'nt dc" 'U:,,('!llt:::; ullder the' Pro j ect, he; rc;(Oment Vi ,i L11 C'i\'i,'iE, 
to f.ini,"ncc' lhe- i)lUCl1n:lllc'nt or \]'-:3(' of pc:.Licidos, CA'rIE 5(,<l.1_1 
(u) fLlrnj~;ll, JJJ form <Ind c;UIJ~)Lill~CC !:atisFL.lct,ory to I,JU, () 
pLlrl (']lciUI:,iIlCl t.hat pJ.'o]'cr si1fcCJll:l)-d~;, c011::::isten-c wit]1 the 
lldb.!.I_l' dJlJ I'lll:)()!;l~~: of t1w Project, ,Ire (~stubli~,;)lcu iln(~ 
fc)l-;c)\';cd in tlll,~ prUCUl"'lilcnt and U;,(; of p('sticidcs; u_nJ 
(b) obti}:in tlll' v.'rittcn 0PPJ:ovaJ. of IUD prior to ti'j(~ pro-
CUJ:r'!Il(:nt or U,;L: oj ilny pes ticic1c. 

(3) 1'1.:Lor to (IllY c1j sbur,-:;CJIK;nt, OJ: to the issuance of 
any Cur~H;li Ul,,:'!l t clOCIl!:,t..'1l t.!; untIe·r the Proj ec t 1',grcC'IlIc'nt with 
lCl\'I'J'1 to fin;Jl)( (; JC/\l'l'J-rc~lat('d activiti(;s, except for 
contl'dCUncJ or ~l fin:lllciill/miUl~l'J('!llc~nt consultant and for 
c>:j'lCl}cii.lul'l~'~ jl!curn,.'d for trdvc'l and pcr dicm cost:; incun~cJ 
in C()Oi)(~r(lt j l1'i CounUi Cci by ]ChIrl'] relal:ud to the' rn:epara
ti ()l) or ti l;':,'-l)ili~!';('!ci .i :llj'l(.:mcntltion plLll1s for the Pl:OjCCt 
fu]' I !','J! C:«'l,c·j'..t..i_llcj Cnunt')",:" Ie/UTJ ~,h(Jll fur)1i~:;--1 in fonn 

nne'! ::UIJ!.iL:Il:_'L: :;" L_i_::iilctn)''1 1:0 t,lD i:l ti!lio-~)h(-\~:ied implcrn2'1ta
tjOl1 ),L.II, jnt~l\hLin(,; huc}'j<:'tc.;, f(J)' iL, port-ion of the Project 
'.,.'hi ell eil' Ld:l 1:; ,ICti Oll:3 1...0 be Ld; ,-'n '-H:d pJ"oCl1rCllIcnt arrllng0.
Il1cmU; to Ix' rl~.illC (Jur.i riC] the [i rst yeilr of thc P1.'ojcct. 

(l;) Priul: to lln)' d:lsbuc;('HIcnt, or to the issucJ.nce of 
llny Cl)Jill:litl:ll'Jlt C:'OCllll(llUJ under the Project: AgrC2InCnt. v;ith 
JCi'-!''.!'] to l:Lli~lJ;CC tile.: contrdctjJ1tJ of cn~dnc('ring :"t.:\[[ Ilol 
i..l1n';!(;",; O]l Ull' Le1\]'['1 ~:taff, Ie/dlrJ :::iI1-':11 furnish cV,i.(',CnC8 

to 'Ii!.!, j" j',I)'111 ilnd ,;uLJsLlJ)CC ~5i-itisLlcl'ory to l\:!J) , tha.t it 
h;I" ~:olll:rdcL,;c1 lor tl1C sc:rvicc!) of a Iin;,U1cial/r:lunagemcnt 
CO:-l::;1.1] tim t. 

http:antracL.ad
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\ 5) Prior to uny dL"bursemcnt., or to the issu,:lnC~ of 
any COPt"l L trnf~nt documents under tile: Project.: l\CjrcE::lflent. \li th 
IChIrJ'I for oporutions in Panama, JC1\ITI shi111 furnisll, i~1 
forjl~ ~lllcl subsLmc(: satisf(1ctory to 1110, evidence that. the 
Governncnt of PCinum(l will permit it to implcIl18nt project
related Clctivitics within its territories. 

(6) Prior to any disbursement, or to tJ1e issu,lncC 0:" 
uny cornmi tmcnt clOC;UiT.<.;l1ts under the Project Aqrecmen 1= .. ;.L Lh 
CATIE fo~ anything other than expenditures incurre~ (1) ut 
Turrialb(1, Cost,! r:~ica by ClI'l'IE for hiring :::tdff, or (2) 
for trilveJ and 1)er diem costs incurred L. Coopcrllting 
Countrie,; by CN1'IE related to the preparation of ti1110-
phu ~·,(>rJ 1 mplcmenta tion plans for the Proj ect for each Coop'· 
e:ratinq Country, CATIE shull furnish, in fon.l and sub
stance EatisfactolY to AID, a time-phllsed implementation 
pJ i1n, .;.r.c1 udinq budgets, which dotai ls acti ons to be i:i~j·.t:n 

and procun:;ment ilrrangemenU; to be !11.:lde for· its port ion of 
the Project cluriWI the first year of the Project. 

("I) Prior to any dlsbursemcnt, or to t:L(~ issu::ncr of 
any conuni ~I!I('nt documents under the Project lV,Jrcemcnt ",'ith 
CNl'IE, [or ('x[Jc'l1l1i tUH .. 'S incurred in init:i atin0 ficJci c::·:;;t:'!l"i
mc:nt~; in <l Coopcr.)ting Country, CI\'r:i.E shalJ obtllin fJ:o:'1 ~;liC~i 

countr.v' I" cOuJItcr·pin·t Ilutiona 1 Cl<J0ncl' err i:FJC"'c:.i.es C!YlCt £-.:r
nish, in form and ~;ub.st.3.ncC:' sutis[acLory to 1110, tiJ.lc~·-\>haE(7c1 
irnplcli1cnlaUon plans, including a btirlCjct, for activii-ies to 
be Cilr rj cod out ins 1]ch country, de ta i]. ing uctions to brJ 

taken and procurement arrangcments to be made durin9 th(~ 
first year o[ the Project. 

(8) Prior to C1l1y disbursement, or to the issu(l!~c(, of 
any conlln.l tWI.'nt documents under the.' Pl-o:jc'cl .... l\<JJ.~ccr.lent '!d 1-.h 
ICfil'l'I tor c):pcndjturo!'; incurred in initlali nq field experi
ments .1n (l. Coopcrilting Country, ICl\J'fI "bull o]Jlain frol;l 
such country I s counlerpo.rt nutiondJ insU tution (s) and 
furni:;h, jll fornl ijnU substo.nl"c !::.)tif'[actory to AID, (1 ti!T'.o
ph(l~;cc1 ill';Jj;...'llll'ntdUon p12n, includiLC] (J bu(lqct, for ClCt.:L

v].tic~, to be' carrjvc1 out :in such country, dc=tCJilin':.; <lelio'1;,) 
to be til}:cn ;-1l1l1 procurOlllcnt. arrun~]C'II!ents to be ffi2.dQ during 
the f i r~, l: YCdr 0 f the Proj cct. 

c. C'ovc~nllnt~3 

(]) Cl.Tlr: shall covenant to contillue to collect dL~tn 
and (lj~-;tri_bllt(-' rc~;ults on those cxperilllenUj or portion:; 
tlJl~n.>of \J!, lC.; l-j royui 1'0 monj toring heyond the lj fe 0:: t.he 
l'rojc'ct. 
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(2) CATlE shrill covenant to use its be5t effc=~5 t~ 
enSU1'e that i U; counterpart nationul agencies \.;i11 ::In ~i:-_.::: 
to collaborat0 with it in the collection of dt1~a '::':-.: dis
tribution of rC~jults on those experiments or L;ortic . .3 

then'of which require moni toring beyond the life c:: t;_e 
Project. 

(3) lCAl,},1 sl.all coveJlant to use its best e::::=ts ~:: 

implement the recommendations of the financial/r.=.r.~,?~:7le:-:-:: 
consul tant to be hired under the Project and to st:=::i t, 
within 90 days of receipt of such consultant's fin=.: 
report, an implementation plan for the consultant's =ecc~
mendations. 

(4) CATIJ~ shull covenant to submit to AID, i:: :0'::-:-: =.-
substance satj~factory to AID, annual implece~tatic:: p12~~ 
for its own activities under the Project prior to :~:·;2r.l:·:.:- ::: 
of the yeLlr prc'c('c'ding thc' year in which each pla~ :.s to 
take effect ior every year of the Project except t:·.:: :5.(:'-::. 
eATIE shall also covenant to use its best ef~orts ~= obt::~ 
and to submi t to 1,10 annual irn~)lcment.:'ltion plans fr::n its 
Coulltcl:pFlrt national Cl"]i"l1C i.2S for their activities ·.:.:-~der -::::-.: 
Project prior to Nove~)er 15 of the year preceedin~ :he y~3r 
j n \lhich eaeJ) is to take effect for every year of -:'::2 Prc-
j P. cl". (' Xl: t.' 1) t. L h l' Li n.; t . 

(5) ICAI'J'1 shall COVel1ilnt to submit to .~ID in :orr'o . .:-.:: 
substance satis[ilctory to AID annual impleme~tat!o~ ?lan~ 
for i t~o own activi ties under the Project prior to :\:-je:nb== ::: 
of the y(~i.:r proceeding t.he year in v;hich each plan ::3 to 
take effect for every year of the Projcc~ exce?t t~5 fir~~. 
IeA1TI ~hilll illno covenilnt to use its best efforts ~o ob~~i~ 
illlcl to ~;u!Jmit to 1\10 annuill implementation Flans £:-':71 its 
counterj!cnt nationCll insti tutions for their acti~:i -:::. 33 

ullc.1f'r th(~ Project prior to November 15 of the ye::.:!:' :: :-ece ::.:: .:.:-.; 
t 11 (! Y C (1) . j n \'J I Ii c: II f' a c 11 p 1 C1 11 i s tot i1 !< e e f fee t for e ... ~ r y 
yea).- of the Project exce~)t the first. 

d. lvaivcrs 

The following waivers to AID regulations are ~s~eby 
approvcc.1: 

waiver of source, origin and nationality re~u~=2~ent~ 
for yoous and :·;ervices is approved to permi t procu:-5_T.ent ::: 
gooc1s f:rom J\JO Geographic Code 941 ilnd of sen-ice.:; : ::-0", 

sup~JlieJ"s \-Jhosc nationality is in AID Geoqra:.x-,ic Cc:'~ 941 
counLdl.'s. III C1c"klition, ~~hort-tcrm technical assis::=.nc.:: 
sc.rvi.cC'~~ in sjlviculture techniques to hI.? pro\'ic'O!c:.'J 
Cl1'rJ-I': r:lttj·' L)c l;rocu.rcd fron1 SUP1Jlicrs \vhosc rla~:O:1;;.:: --io i:':; 

in i\"] J) C('O~il'ilpl1ic Code 935 countries. 
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INITIAL ENVIRONMENTAL EXAMINATION 

PROJECT LOCp.TION: Selected locales in Central America 

PROJECT TITLE: Fuelwood and Alternative Energy 

Sources 

PROJECT NUMBER: 596-0089 

LIFE OF PROJECT~ Six Years (FY 79-84) 

lEE PREPARED BY: R. J. Maushamrner, Chief, LAC/DR/EEA 

DATE: August 16, 1979 

ACTION RECOMNENDED: Negative Determination 

CONCURRENCE: 
ROCAP 
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I. PROJECT DESCRIPTION 

The project supports a regional effort within Central 
America and Panama to (l) test and provide new energy ef
ficient technologies for use in rural homes ~nd communities 
and by small and mediur.l industry, and (2) to test alternate 
species of fast growing trees anu shrubs and alternate pat
terns for their production for use as fuel. A survey will 
be conducted to identify areas within the region where the 
supply of fuelwood is critically short. Three of the cri
tical areas will be selected for detailed area energy 
balance surveys and for testing a methodology to assess and 
offer means of in~reasing fuelwood production, improving 
the efficient use of fuelwood or substitution with other re
newable energy sources. Alternate production trials and 
technology deDonstrations will be conducted in critical areas 
throughout the isthmus. The results will help determine the 
actual and potential impact large scale introduction of new 
technologies may have on accessibility of fuelwood, reduced 
fuelwood cost to consumers, and more efficient use of fuel
wood or other renewable energy resources in individual 
households and sma~l or medium industries, and in the com
munity as a whole. 

CATIE's Division of Natural Renewable Resources, co
operating through national coordinating agencies with small 
farmers, community leaders, national forestry and agricul
tural research institutions, will collect available ex
periences within the region and worldwide and provide as
sistance in the conduct of production trials with selected 
fast-growing species, including species heretofore unknown 
in the region. These trials will be conducted ir critical, 
rc~entially critical or in other appropriate areas, includ
ing farms, communi~ies as well as protected government or 
private research stations. Experiments will be conducted 
in 0.11 participating countries. I,ong and short-term train
ing in new production methods will be offered to over 200 
cooperating national agency technicians. 

ICAITI's Technical and Industrial Services Division, 
in cooperation with national energy and technology insti
tutes, private manufacturers and home owners, will procure, 
evaluate, where necessary produce, and provide for testing 
and demonstration in homes, public buildings and small or 
medium industries, technologies which either increase the 
efficiency with which wood is used as a fuel or use renew
able substiLutes fur wood as a fuel, e.g. biomass, solar 
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radiation, etc. These technologies will be provided in the 
three selected critical areas; some will be demonstrated in 
all six participating countries, 

Both institutions will establish or strengthen rela
tionships ~ith public and private national and international 
organizations having the potential to act as disseminating 
agents for either fuelwood production or energy efficient 
technologies. These include such organizations as national 
extension services, agricultural production aod marketing 
cooperatives, electric institutes, VITA, the Peace Corps, 
etc. 

The AID contribution to this activity, over six years, 
is proposed to be $9.5 million. For the fuelwood production 
and community fuelwood balance survey portion, AID will con
tribute $5.5 million over six years; for the energy effi
cient technology portion, AID will contribute $4.0 million 
over five years. 



II. IMPACT IDENTIFICATION AND EVALUATION FORM 

Impact Areas and Sub-Areas 

A. LAND USE 

B. 

I. Changing the character of the land through: 

2. 

3. 

4. 

a. Increasing the population _______ _ 

b. Extracting natural resources -------
c. Land clearing __________________________ ___ 

d. Changing soil character ----------------
Altering natural defenses _________ ~ ___ _ 

Foreclosirg important uses __ ~ ______________ __ 

Jeopardizirlg man Oi' his works ------------------
5. Other factors 

WATER QUALI TY 

l. Physical state of water 

2. Chemical and biological states 

3. Eco I ( :J i ca I balance 

4. Other factors 

1/ We use the following symbols: 
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Impaci' 
Identification anc 
Evaluation l! 

N 

N 

N 

N 

M + 

M± 

N 

N 

N 

N 

N = No environmental impact 
L ITt tIe env i ronmeolta I impac t 
M = Moderate environmental impact 
H = High environmental impact 

U = Unknown environmental impact 
+ = Beneficial impact 

= NegatIve impact 



IMPACT IDENTIFICATION AND EVALUATION FORM 

C. ATMOSPHERIC 

1. Ai r additives 

2. Air po 1 I ut ion 

3. No i se po 11 ut ion 

4. Other factors 

D. NATURAL RESOURCES 

1. 

2. 

Diversion, altered use of water -----------
Irreversible, inefficient commitment5 

3. Other factors 

E. CULTURAL 

Altering physical symbols 1. 

2. 
-------------------

Dilution of cultural traditions ----------
3. Other factors 

F. SOCIOECONOMIC 

1. Changes in economic/e~~~oyment patterns 

2. Changes in ;Jopu'.::~i()n 

3. Changes in cul'ura l patterns 

4. Other factors 
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L + 

L + 

N 

N 

N 

N 

N 

L + 

N 

N 



IMPACT IDENTIFICATION AND EVALUATION FORM 

G. HEALTH 

H. 

Changing a natural environment ------J. 

2. El iminating ,:,1 ecosystem element -----
3. Other factors 

GENERAL 

1. International impacts 

2. Controversial impact ~ 

3. Larger program impacts 

4. Other factors 

I. OTHER POSSIBLE IMPACTS (not listed above) 

1. 

2. 

Introduction of new plant species 

Agricultural chemicals ---------------
3. Other factors 
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N 

N 

N 

N 

N 

L -

L -
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III. DISCUSSION OF IMPACTS 

The cutting of trees for fuelwood and charcoal produc
tion for domestic and industrial uses has contributed to de
forestation and resulting erosion, siltation, flooding, loss 
of ~atural habitat and lower water infiltration. The Pro
ject will, in limited geographic areas, contribute to de
creased demand for fuelwood and charcoal through the intro
duction of both alternative energy sources and more efficient 
energy conversion devices and processes. It will also in
crease the supply of wood for use as fuel through the intro
duction, in test-size experimental plantings, of fast-growing 
trees and shrubs and thus reduce pressure on other forests 
and woody vegetation. All interventions will be carefully 
monitored by professional personnel who have, as one purpose 
of conducting trials, the objective of collecting and analyz
ing data on the environmental and ecological impacts of the 
items on which they are working. In the following discus
sion, which is keyed to Part II above, the limited geographic 
area involved in each test or demonstration should be kept 
in mind. At the same time, however, the fact that applied 
research under the Project is expected to guide the develop
ment of national impact programs should also be remembered. 

A. Land Quality 

The environmental effects of this Project on land 
quality will be to improve vegetative cover on selected plots 
of land and eventually regenerate natural defenses against 
erosion and flooding. We also hope that these interventions 
will foreclose inappropriate uses of land in the future by 
stimulating tree production on land that is not suitable for 
more intensive uses in the long run and that should revert 
to less intensive uses. Both impacts will be highly bene
ficial. 

B. Water Quality 

To the extent that siltation is decreased and in
filtration increased, water quality should improve both in 
project areas and at lower elevations that now are subject 
to flooding and other wide swings in water availability and 
quality. 

C. Air Quality 

Increased vegetative cover will lead to corresponding 
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increases in oxygen production and carbon dioxide utiliza
tion, both beneficial to the human and animal environment. 
More efficient use of woodfuels and wider use of altern
ative energy sources will lead to lower levels of carbon 
monoxide, carbon dioxide, methane and particulates being 
released into the air in homes, industries and other places 
than otherwise would have been the case. 

F. Socioeconomic Changes 

In addition to negligible 
terns (see the social analysis), 
in employment patterns will emerge 
productive efficiency is increased 
using small and medium industries. 

I. other Possible Impacts 

changes in cultural pat
. some small changes 

in the medium term as 
on farms and in woodfuel-

1. Introduction of New Plant Species 

The Project will introduce seeds of species 
of fast-growing plants not native to the area in order to 
test their adaptability to and suitability for Central 
American growing conditions for comparison with native spe
cies. As no live stock will be imported, the possibility of 
importing funguses and other plant disease pathogens will be 
minimized. Phytosanitary certificates are obligatory for 
all CATIE seedbank accessions. Past transfers of species 
from native to new areas have usually resulted in vigorous 
growth of plants, resistance to local nat~ral enemies and 
escape from natural enemies in native areas that restricted 
vigorous growth. (Commonly cited examples are the transfer 
of coffee to Africa and rubber to Indonesia.) This involves 
the danger of newly-introduced species crowding out native 
plants, however, the effects of new species on local flora 
and fauna will be carefully monitored. Such effects will 
be one of the principal criteria for judging a species over
all acceptability for wider promotion in follow-on programs. 
CATIE will follow its standard environmental safeguard pro
cedures which include measures to control inadvertant pro
pagation during nursery and post-transplant stages. 

2. Agricultural Chemicals 

The Project, since it is structured to gaiL 
information on practical, relatively labor intensive silvi
cultural and arboricultural production styles, will not use 
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herbicides. Various types of fertilizer may be used 
to test if fertilizer applications at planting would be 
cost effective in such production styles. On the other 
hand, at least one of the shrubs that are expected to be 
tested is known to be a leguminous, nitrogen-fixing species. 
Pesticides may be used, however, to control minor outbreaks 
of plant diseases or plagues, but major application~ even 
within the small test areas, are ~ot expected. Again, all 
such applications will be carefully monitored to assure that 
pesticide applications will be restricted to the number and 
level of intensity absolutely essential for research or 
limited field evaluation purposes. ROCAP will work with 
CATIE to ensure that the only pesticides used will be those 
for which the manufacturers provide the toxicological and 
environmental data necessary to safeguard the health of 
research personnel and the quality of the local environment 
in which the pesticides will be used. 

IV. PillCO~~ENDATION 

In light of the nature of this Project and of the 
programs which could follow it, a negative threshold deci
sion is recommended. The Project is not believed to be a 
major action which will have a significant effect on the 
general human envirc;''TI,~nt, except perhaps on a very local
ized scale. At the lecal level, only controlled experi
mentation exclusively for the purpose of research which is 
confined to small areas and carefully monitored will have 
any e !1 v 1 r 0 11111 C n tal i ,1: 1) d ct. 



NARRATIVE SUMMARY 

SECTOR GOAL 

Improve welfare and producti
vity of low income groups and 
increase supply of low cost 
energy for rural and urban 
poor. 

PROJECT PURPOSE 

To develop, demonstrate and 
make available for transfer 
a) improved cultivation prac
tices to increase fuelwood 
production and supply, and b) 
efficient low cost domestic, 
small community and small and 
medium industrial fuelwork 
and non-conventional energy 
technologies. 

OUTPUTS: CATIE Element 

1. Critical and potential 
critical areas. 

2. CAP identified and tested 
species for fuelwood pro
duction. 

LOGICAL FRAMEWORK 

PROJECT TITLE & NUMBER: FUELWOOD AND ALTERNATIVE 
ENERGY SOURCES 596-0089 

OBJECTiVELY VERIFIABLE :NDICATORS 

MEANS OF GOAL ACHIEV~MENT 

increased supply a~d increased 
use of energy effici2nt tech
nologies by the pcor and re
d~ced ene.gy CGsts. 

END OF PROJECT STATUS 

Improved non-conventional 
energy and fuelwood production 
technologies tested and ac
cepted. National institutions 
using tnem in extension pro
grams. National and regional 
institutions continuing re
search in these areas. 

MAGNITUDE OF OUTPUTS: 
CATIE Element 

1. Critical and potential cri
tical areas for fuelwood 
supply identified. 

2. a) Listing of properties and 
production potential of ap
prox. 15 promising species 
for different ecological 
zones in CAP. 

MEANS OF VERIFICATION 

National statistics 

Project evaluation 

National documents and 
plans. 

Project evaluation. 

IMPORTANT ASSUMPTIONS 

No decrease in real cost 
of commercial energy. 

ASSUMPTIONS FOR ACHIEVING 
PURPOSE 

Improved techniques in fuel
wood production exist, or 
can be developed. 

Increasing government in
terest in resource manage
ment. 



NARRATIVE SUMMARY 

OUTPUTS: CATIE Element (Cont.) 

3. Management practices for 
fuelwood production. 

OBJECTIVELY VERiFIABLE INDICATORS 

MAGNITUDE OF OUTPUTS: CATIE 
Element (Cone.) 

b) Soc i 21 acceptab iIi ty of these 
species verified. 

c) Data en approx. 30-pre-1980 
plot. 

3. Data on 3 mana9c~snt practices 
under trial in ap~·rox. 6 cri-
tical areas. 

4. Fuelwood demonstration units 4. Not less than: 

5, Strengthened CATIE and na
tional professionals and 
institutional capacities 
in these areas. 

10 natio;lal fuelwood produc
tion units; ~·o s~1all farm 
fuelwood production units 
(planted woodlots. or exist
ing vegetation); 15 village 
woodlots; 5 fuelwood planta
tions minimum; 30 small farm 
agroforestry systems (living 
fences, shade trees, mixed 
production systems) 

5. CATIE continuing capacity to 
assist national institutions 
in the area. National insti
tutions financing research 
and transfer in this area in 
at least 3 countries. 

Personnel trained. 

MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

w 



NARRATIVE SUMMARY OBJECTIVELy VERIFIABLE INDICATORS 
-------- ------ ----- ----- -----

OUTPUTS: iCi,ITI El02;1lent 

1. Test anl: demonstratE: 101';
cost domestic ano s~G': 

CClmr.:un i ty fue I ,,,ood c r :_ non
conventional energy ~f
ficient technologies. 

Z. Test and demonstrate small 
industry non-conventional 
energy and fuelwQod ef
ficient technologies 
throughout CAP. 

3. Strengthened !CAITI and 
national institution 
capacities in non-con
ventional energy sources. 

MAGNITUDE OF 0UTP~TS: 

I CA! i I t i e:men t 

1, ~) ~58 jo~p-~i: fuel~ood stove 
u:li~s i..:est,.--'C d r "::'; .je:-;Jonstrated in 
each C.,';, ::-Cll,r,~;-\ ar,d Panama. 

b) 65 diffe;-?~, oOCiestic bio
mass Sl~.~ uni~~ Lested and demon
strated ;,' C.,.';, 2nc Danama. 

c) 10 biog35 ccr-'cs:ic stoves 
testec and de~onstrateo. 

2.a) 7 improved small industry 
fuelwood kilns and ovens tested 
and demonstrated. 

b) 16 biogas, biomass, pyro
litic, and solar smoll industry 
energy systems tested and demon
strated. 

3.a) ICAITI continuing an ex
panded capacity to assist na
tional institutions in non
conventional development. 

b) National energy development 
plans include non-conventional 
energy appl ications. 

c) 7 seminars/workshops in de
monstrated fuelwood efficiencies 
and renewable energy applications 
held throughout CAP (300 partici
pants) . 

MEANS OF VERIFICATION 

Project reports, publi
cations, and evaluations 

IMPORTANT ASSUMPTIONS 

ASSUMPTIONS FOR ACHIEVING 
OUTPUTS ~ 

National funding dvailable 

Fuelwood production, u~e 

efficiencies and alterna
tive energy techniques 
economically viable and 
sociologically acceptable. 

Timely input of land, man
power, and capital. 

~
1lI ~ 
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ACTION: 
INfO: 

~i N;fI'v.· E ;)OO~ 7011 A 649 
PP iUESG1 
lJE RJE :IC 112'/47101 16~1532 

. ;: :'n JU;JUJ U. :i 
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FM ~EC~T~TE ~A5riDC 

HECH'l'Mt\N 
I\CKJ:IlMI\N 
VENEZlf) 
SUND1!~MANN 

5 Jt'Lf9 I 5 ~ 1 z 

TO Ai1E..·ltiA~3Y G JATC.~lALA PR 10~ lTY 6630 
fir 
Ui~CLA3 

AIDAC 

£00. l~vG5 N/A 

TAG 3: 

51 ArE 17274 7 

3UbJ£CT: j)riEC riEVIEIil OF FuiL...'OOL.) AI;;) ALTEriiiATlVl:: EI,Eii3Y 
S(,JR CC: S P 10 

TKE ilAEC REVIEliED At~j) MPiiOVEj) Tli£ SUbJECT PID Oi'W JUNE 0, 
1,,7>. TnE rOLL()Nli'.G 3?ECIFIC GUID,.,i~CE IS P.:;OVI~{:P TO 
A~3i::iT Ide. it, 15.31G,j 1i'1 riii::t'A.,;, U!G THE paOJECT ?(,P~.1. 

I. r'iWJi::CI STRATEGY. 

A. "li~L'.JOOD VS. AUE,HAT IV:: E1~ErtGY SOU"CES.· QUESTIONS 
~Jr.K F. HAl.5~lJ AT i nE DAc.C O\iC:~1 TrlE \f,IS3ICi', ' S D=:CISiQ f'i TO "DAl """r. ,----1 
CO:JCr:;',Tii{,;lE ITS I:Jrons Oi'j;, I:{E PKOi::.Lc.:1 OF DEFO?i.3IA.ATIO;j ';i:9 ~~,I~iis , _"
'liC ,iELf,T£i) A:I::,-'\ OF FC.;E.:.iT ih.i'LElI01\ DLJU':: TO IriE DC:i·H~M.JS FOit 
FFJi:.L":OO~ . TT dE OAE C ,;LSO QU:::STIGNC:D n=: 2:I.Tt!,T TO ~rlICn 
F Li:.UliOD IS A i;r, 10;;iTY CO j~CE,1,1N TO CEivTrl ALL A,'j':'~lCI\l;S ';"D 
IU 1~~ B ILA TE~~L ~i 55 SIO N j, A~~ IH2: D~G~EE OF ~E~ATI0N5HIP 
uET:ii:: t: i, DiJO; E::i TA T 1 ~1 . H AIIJ FJi::LwOOD US~. BE:i[. .J.:':; 01;;--
A~~ c. i::,'jC::iiT 1:\ HE i'1~~j d ,:; OV::.1 :A' ,-iELIE.1 TrlE c.'\:;JIC ~;iLJSE OF 
DEr(;"; i~S T,.. r 101', 11 C':: .. iRr,L :,~i c,:; ICA :;JAS T:H. r~ t:lj) FOi"l FUEL',WOD 
ei-l \Jil i: l tfC:i\ OT lie ; F,\CIC.1:3, .3~C:l iii) 1 d" ;.C:t:D FGn=1 ('lO:1c L,ii;O 
IN Cj U iV;\! iO:, 01< Foa CO ;'li~i::i; CJAL 'otJ OOLJ, A' ::~ E E:t;JA~LY O~ MOKE: 
1;'iI'C. '. i \~r Crd,; SL; OF T.1;:: r;{O::.:.i::i·j, I\T The. SMt: Ij ;';:: , Tiic.,-tE 
WA:3 AL I.. Dl :3Cu ... .J lO l·i OV~ ~ LI E: Ai'?itiWPnlATC: iH.LATTl'vt: oIIi:H.iHT 

GIVC:I~ I.-It. !,-lil S'C. P"O!ECT COI1PGNc.1\TS U Be: PU' - NOi1 t: SP2:CI- I, 

FIC/;LLY w ; i ;:'j.~ e.K T.-l" :> ,(OJ .r: CT :3:;CJULD cE ADO:lr.:S51i, '~ , , 
THi ?rlGdLdi Of Di::i:O;<l::.3'1.IT iO.'l or H1P.iOVH..; Be: ~r-lCJC::\C,( 
vF j;'(je.L 'liOOD ;"'3t: ,i •• L.)/uli \ i1 0NOiUI3 FAST GKO~; li\:; lj\~t:s FOn 
JSE 1'.5 "diL.v ~~ OJ OR ·.'lId1. ·,t.;1 T~:: ?nOJc.CT 5~OULi) U.:: CO,'Ci:i~-
TillH J r,G R dO ... i";E;) O,~ Tt iJ t. ViL O?:1LH OF ,;L1 C:i\ N 1\ Tl \,or: 
Hi~rl G Y SOl>:ICi: :J , 'w.llCd ~ilCl.-{T dAVe: t\ iilOilE .5h.iiYlIilC,',;,T I ~lP ACl 
UN TilE 11.1.:1. Til.iGt:1 ui\OUr. TdE. MISSIQ r; l~, l:i tli~;: O .. :t:, 
i\c.CJr~:'>ED TO iE.COI<:;iD~il L,,;:: LIKELY !i'i?ACT OF T, j.iS PROJlCT 
o:~ 1:1 (: S::R lOJ3 /'K O..lLC: ,'1 U f l)c.FO;E;;TATJC;~ 1~ Ce t. Tri M .. 
lV;E.1 JC,i, j', :,:) ~'I\ :-. r ;-{C. .1 Tll i3 r' r; OJiCl SrlOULD DE iJE51u;-,ED J(j 
eU ,~ CUdj\l\lt. lT G tfFO:,rS ~10:;i:. ,lE/WILLY ot. ~iVC:LOr,';i.,\T OF 
tII.Tc:l1l\i,l iVt: E,\r..it3Y Suur{CE :, t\.".J l.~I',\OVIN~ Fut.L~·JGu iFFICIH
CIE ~. l ,-l t i'liSSIO" ~iA '{, II. I,i::: r'JTU.iL, .. ' ~I'.T Ie r:,\i'LO;{i 
liT:i .. /\ i'itOJ ':: CT Dc. IG i • .3 \·::ilC .. ( :":lG:lT ii/IV!:: A ,1;OriE. Db:.CI 
li'ii' flCT Oi. TdE ,lElVfiIS/,L uF b~F(jrlr...)rAT lUi'; flil;) ~1I\TlJ.-'i\t 
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1 

, 
·kc.;,jVJ,fr.t~ L>[~,II\O.\TllI:~. 10 T.I ;:: L ... H:.~I 1 :1,'.1 G,<U"P"" ~uu&) 
f":1 fJ':'L 15 IDi .,TI1rU':O ,':; iJAH Of Tm: l',lOJ::CPS ('v~U.:;, TIlE 
PI' :>:luJLO ~c: , .. ilL.:: TO iH:,10}.')T;~,'lTi. Tilt: iit:LLf,T IO ;,3t11r oiT Jt:2N 
1'111': O::..r' ''.H.':;I.H 10:. pnOi.'LErI ,Hi) ;U:;:L~C()O 1\:,) TdE f\i'riIC/',t1,HE
to:::;,;.> OF' Tilt: ,";1:::;.>10:.'3 ,',rl',delled, i\S Ci'Pi:O";:O TO ALTTt:iW,HIVE 
ht:;iPO:\'-;C:S, 3JCri I\S iiJ:';' O.-n U:G lIu .-10-FCrlc.~iHY i(C:!l~,""C'1 I\hO 
[.<1i-. :/~'lu,';, T.~C: n S.!O:.iU 11l..:;0 lli::i·; O:-Jl.iT.L\Tc. TiI,',T T.-IU£ 
J:) ;i J;' r' j C 1:: I. T T l.'j[ 'N Il'11:. LIt: ?:i (;J I:: l:T f,i ,,:'iUOn ~ Iii TE ST 
VMdCi";:i I ,i,,:: V;'i{IEl1t:~ ;:O.f " i'lCJ,:ill.\irUL A:iALYS1:i 01 litSULlS • 

.. lTo;I'.:i I,orr. :> ,H TdE Dil£C T:I,H TriiiiC: HI\5 8EEN NO CE:jTaAL 
;,iE"iJC:~11 iEC:O:,;"L u.~ :'I ~Y f,3.5E;;.:i:'IC::n, '-IIC::?! I~ Tti~ Ai<iE" OF 
;IYD:i0[U:CT:I JC ,';j . .h.:" ~C:.',:'.,, ;,i 10ii . TO rir:;'l£.JY T.~l~ ~"'" 'flit: 

!, 

< . , 

i'lir~:: CC;l? ;i:I,"T 10:', l;i l:J,1.1~ l\iLY 5C:l.'i3 C(;:,jii.;,;q~;) TO Ui\Ot.n
T(I'<=: ",, 1:,JT i,'L ';:i~':::)~;"C:"i ur' C;::-;T~AL ,\:'o£rllC,,:, ~~\t::~.3Y 
r/(Ji.; Lr':~i"; C'; C::. ,j 'jATt: I;;~,:,.),,). Li:115 ,,5S'::3S;'ir.::IT S,-;e"ULi) LAY' 
OJ]' Ide. C'; J3t:S A:I;) i:,TE .. II{;:L;,110i,SdIPS Of 5G;·1t: 'C(LIe: rl1oa
L~;~:i jil i.i:: t''':.,i3Y /,3.:";' A"D r"O/Hl Tde: fj~Sl;) FO" TilE 
Ll:'Vr.LC?i'i~,\ T Or A f,1 ,~ ;·i::.J O .=ni iOii l\ i'iAJO.1 H[\il0;'/AL ;\.,) olLAr? 
~ii"\L ilCllO" Fi10i.i;=<:,j'j::; it, C:,~:: :t':;Y. !:.ViN THuu:'d IT 1S COldEi'l-
PLldr.D T:i:,i LIl5 AS':)~';.:.i · ·j;::;/ T /JILL I,OT oE CC~;PLdC:il cLrOaE 
1,0V :·. ~ii., L n I n~, T de: ~j i :';.::ll(; ,'I 3.-10Ji..J UiS J.' :: Ii.::l F.1U?OS2:0 
i'(lOS:lAI'l l.::> COu:ii:lj" AE:J nT:! T:le: ;15S'::35,'1::i;T TE .;;') ' ';;,J FITS 
li',TO ('d' OV:' .,t,L L iIEGIC:, .. \ L ;3TrlAH';Y ~ IIi; f:il5 iit';AitJ, THE 
I'il S S i G;, 1'; .\ y 'n J ;! 'I G It> CL U.) r.. A S;·l.iLL Ti\:11 i , u'u CO~l?O ;,r: ;~T I ~ 
i:liS ?:iOJ:'CT TO P,10VlJC. 5 ; \C,n-1L~ir, T;~ i' IJ:;j ;\,.J COU;i3i:5 oa 
::):.:'1!,~ ,;.;S re,i C::;,B.:.L ;'};::KLCA~;3 Tfif,T COULJ l:,CrtE ,ISC: aEGiOt-:I\L 
A\'IM(=~,\:':i3 OF c.;·;;:.i.:iY ?iOuLt:I'j.5 MID ,~SSlST Ii~ DC:Vi::~G?I".j A 
iii:G lu",;L K:. ::iru ;i3r:. 

'[.I, :ii',ALL I ~o J3TriY V. dC;./f:: FUi::UJOOi> USE. 

CD i,cc:a" '/,!A,; EXf:iE.3.3ED AT 1:1:: J,U:C THr,TJ, P:lO,JECi f'li;;I ;.l CED 
~ES~A~C~ ~G~LU CO~C~~i~AT~ O~ S;ALL I~JUST~Y fUEL~GOD U5iN 
AS OJ>I ' 05~9 TO .. W:·ii:. r l,:: L.;Cl)) LIS£, HI ACCO,1JAi',C:: AI Iii TilE 
D,~t:C'3 S U,\) r. ;~Sr.·,:,J Ij :·,.:, Li i\T j,;E ??OJC:CT'S Td.1 U5T .~0ULO oE 
i:iK:.CE::l iO,\' ;dL' iO:';:: lJ.3':'KS, IT IS SJGG:::5ED Tri,;T T.1~ 
c/,('J::CT ~li :; .1T G():,C.~ :,T:ii,E lIS Ui--OilTS Oi, ~,\YS Or i)ISSEjIj
H;,ll"G iiC:':;:::,,1Cd r~::;;J!..TS TO T;li ;3S HO~je: J5~~S. 

c. Rr::;E,'~C;; V.3. ,i??L lC,\T lOt; A:-;J DISSniI;'ATION. 

IT ~A5 ~OTEV AT THE D~EC Tri~T CONSIJ ~RA~LE rlESEArlC HAS 
;'LRt.i,i.iY 2;':::1 DO:.f.: I" 1, .~'i.I\:) Or f,1uJ~CT CO :'.cc.i1;-i, s~c~ AS 
r·A.::lT G:\V.'i,·.G F ,,::UlOC) .:i,)ECIE:i, [Sr.:.'GY 5.4\11:,\3 i)EVIC:':5 AI'D 
t,Ll r_.i ,,;:. j ' iV~ r . . , ::.~'; Y E C :{;,CL Oll 1 e: s. T iE.i [F'O.:\::, CO ~C'::il;1 .;/ AS 
U,i';i t: ;j':';.i) :\: Lit. i)EG·:; :,t.r. TO \\' ;iIC:t Tii!':; fiiOJECT ":1\5 ESSdj-
11.'ILLY 2L ': ':' .. iiC!1 CriE .. TE:) ;1':> O,.;rO':;ED TO COi;Ci::i~~"i\Tl i\G u~ 
OJTi1:: rIC .1 ;:."j) Arr'LiC':'T iCi" II,';!) TnC: KOL':: Li Lit: i,c:;: IlJnAL . 
IiI,j '1 Ji.,1 I e .. :; L. ;)15 :;;::,'i ~ :;;n lC;". TO iii\T10 .. ,",L Li,TlTliS. THe: 
?i' ~;iiJJLD CL::,\ ;\ LY i i.) jC.\T~ Tile. i)~:;~C:C: ur 0.;51C MS::{,~CH CO:-;-
1C.~i ?LI:EJ b) He: rliCJ~.cr, 11\£ ?IHIOt,ALt: FOii sue; riE3C:,\.1Cn, 
A:';D l,-ii:: 1';iri,IS 'j .. i;10LlG:i 1I.11CII rte:5~/Ii\Ci1 H5TELl bY Td:: nt.u 10l\/'L 

1:-l':;TIlJT1 Ci,:,':; ';.'iLL dC: DIS SE.11t;ATC:O TO I\PFaO?;{JrHt: ivAiIOr.AL 
,i;lL) Cf:E.,( IIITi:.iii:.STt.D (Ji\Gi\i~1Z:\ilOI\5. ;:0" ihA,'.r'p., IT NAS 
t:'~ 

~~'6t 

7'-2. 
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')U~("i.'::H:l 1 ",,1 1~C: Pi- i'llG,iT "I:.FLlCT r:;1:. c.,.;,'c.nlti\Ci:i ('i', 
D • .;,..;c .. il .... ,liO., Or Tn~ L(J. 'C.~; •• nuv~ fI,li) lil£' a ~u.i'1()."::;dll) 
Crillt. ;'",1) lC.IlT. ,"\\'~ •• Lr.::';J'I' Dr.V::'LJP1:.C wl1:1 ;,~lli..t ... \l. 
H~i ilvl ,(. 1'';. iJ ,~l :1C: :\~;0i1£' 11 liAS :.ij.,~t;jit.J 1.1 :,,\T "Ol:,W 
lMl.";\t. ,'u :i,.d dr. , (("~i:..j FO.~ . 'Y .;) /\i\,} Tnc. PU,Cr. CCu<t'S 1:. 
T!ic. 01.5':;:'.''' '''' i 10., (,10C;:.)";. 

KEY 10 lli13 P;iOJECl 13 1:1£ I~c.£;) FCrt CCOrt;)l:"HION OF 
nE3i.A:iC :1 ,; .. ) ;)i.\.i:..LCI 'i·lc.~l uOT:i ril li1t: rti::;'; !( .... ,;L l.~\d:.L oUT 
f.L.Jv AT H~ Lt:\,i.L OF lllE NAT 10"',L rt::5C:~~C : 1 ~,,\;,\~IZA1'lu,.S. 
lilE: i'f' 5 .~(, .. 1.n CCLi:.,\ i1L'1' LAy' CluT l' :li .Lli.,;.\Gi.S cq".~c.I'· Trii:.3i. 
\'lIiUULlS C,iS';idi:Ai lui,..; ;,ID J::;:i:;.11;,t n:: P,10CL~S .1.iOUGri 
~rllC~ A ?lLLGl ~£3Eh~C~ EEi10~i ~lLL be: TE51E~, ~C~~C~JTaAiED 
Ai\') Dl::l.n:; ;I,\;'.iED. LiJS, TIE. C(.AP';CITY GF l:1E~ ijATIO;~AL 
li~..iTliJlI0,.3 ,0 CO;,J UCT ,\DJiTlC i,AL A) A.,\?Tlv£ ~~?::A ,1C:i Ai'.D 
~I5,:jE I"llo .:"TC: KE'; ~L1S .5HOULD DE D?:MOI:STnA1EEu Ii i Ti{ t: Pr100JECT. 
TH~ PP d~O~LD ALSO i~JICATE HO~ IHIS PHOJECT ~ll.~ DE COOR
DIN,\HD 'JilH Int: iEcC:;.TLY A??I,OVED PANMA ALTEiI;jAIlVE 

£t-IEnG'I' PnC'JC:CT. 

3. SOCIAL ANALYSIS. 

THE ?iD D:JICATF.D TiiAT T:1E SOCIAL AliALYSSIS 'iJOULD bE cASED 

JPU~ CE ~.)U~ DATA, S~?rLEME~TED BY DESC~i?110NS OF IYPICAL 
('"it:AS O~ CQI'l i'iuidT IES 'w'HEKE Dc. ;ll0 ;.ST:i,1110rv.:; ',~OJLD b:: CO:~DUC
TED, ~Ii~ A~ A5~E35~t:~T OF T~E E~FECT~~ AC:E?TA~CE CF 0R 
K;: rICT lUI' H.: t-.:'.v J[C:{i.OLCj lE5. G iV::N T;-{C: i :·l ?O :\TA,.i';E OF TnE 
ACC :: ?1A:,Ci.lJl iLlLAi 10 .• FnCT'::.~ TO ?:{OJt.:CT SJCCE3S, it is 
SuG .3::' S l:' ~ T.1A1 nt: ,)0:1\'::13 i'ilC:H cE LJ,.C::: .1TAIlt.\, ICi .;:.ALYZE 
nf. ?C. t:l\ l i .; l. ~j.1G : ,iTJJE ,~.\J C0i'1i-'LiAITY OF 1:i::3~ r,~~.JLt:,'j3 
Ai.) l(IY (jjT ilr:.:.ir. A:1CC,-{ iEC,1 ill::li[.3 TO i:lE us::;) 1," ne: ? "OJ£CCT 
DE.:iIG; •• r:j .. H .·:::;:u'IC Fli , irlE ?oiCJi:.Ci 5:-iGULJ Fil OVPS .5UrFICl~r.T 
RE3 0J .~ C :'S TO :: ;·15LJrt~i:. Tr{r.,T 5CCl.'L ACCE. ?T Ai .. Ct:c: rACiCn3 Sf: 
.lI'CL ,JOE:) ii, LiE TE~' 11 i\3 (\I\J D l;)';~i"ill~ AT IOi'; PrtOCE55. 

Tne: AMOJ~l OF T~Crl ~ iC~L A531STA~CS ?~O FO SE~ I N T~~ ?ID FOrt 
C/\Tlr.: Ao'.D leAiTI '~',,;j CCN i~ 5iJd;'l) 1;.5JFr ICI ;. . .. T H) 1,\5UTU
T10 :.ALlLi T.i~ P,"iGPO~i::D iH.5t:A;iC d A~J'J ill;):3~;'ii:I;'\Tl0i\ r.~.O-
G:1AA."i. i)un ii.u ?~CJ:"CT Di:.VC:LCi'~·Ii:.in, TIi': iVI;:'iJ"j A;. ) lYP~ OF 

'llC~~iCHL A33i:3iA~Ci:. S~OliLJ uE ~ir.:AA~I;.E~ TO D~it:~MI"~ 
T~i~ A:::C:(.J.;CY Or II.:: P;'\oPose:u I N?JTS. AT Trit: S;I !·'i=. TL'.i, 
TrE Ar'i-'?,Gr.:"iATf i,,,::l.) CF T .. E r,WPO::iC::iJ C:1lT~,il::' TG iJ:: JS::D 
6'1' lCAiTi TO 3iLiCT I"Tt:.Wt:iITILi·.S TO f:.r.: rli3EM :~ Cri~i) A.iD 
1t:3T~ S:IO..iLD bC: CA.ErULl.Y ii?:V1Ut:J A:-I;) A~:,Vrp:D • 

THE ;'d35ICt; S:iOJLD CAI1EFULLY n[ViE '" TTilt: US::rUL~ES5 OF 
Lfll\J3Ai' 1%::::::ii I:. dOVIJli';':: J;lFO:Lt.ATH .. :. lii. Tr\~ ~,\~£ ,\:;Di) 
i;~GiJ( • • \Ci vi DErO,~~STAIOI' .. GIV :' ," BE CLOUi) CCOVEil r i\CpLi:.~IS 
li~ Ct::~'Jr"\ L ,V,::::iiC .... IT IS SJ.' l:ui::STt:;) T;{AT ,\LTc':iliH\Tl"':: 
li\rC.~ '''l.;T je". ~~r :It: ,-{ ill': A~D ;:-"O;:: :::;; SI,'o'; ;r,:::A,\5 5~10i.JLD LiE 
COi'.5iD~ .~~D A"D ~il~ .'TT j>;(OVIOt: ()iTTTt.K J,\TA Toir\ j; LAI,:JSAT 
Ii",(~\.i:::i\Y ,'CIH ~SE Ii'. T ,-{E PROJECT. C~;{ L:iTOP"t:i\ 
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ANNEX VII 
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INCUI'.1lNO 
m::l'l'jr:T;\11::IT OF 5TA1"~ 

IT rL 'f1 [f cG [Q Ai ~IL\ 
,\ M r: It ,,- f\ r..; r r\ i 11 i\ : ; ~; Y (j U. \ T ;-:: ~.' A I, l\. 

VV ESB0'I2Bflfl760 
RR RUESGT 
DE RUEIIC P9957 224C143 
ZNR UUUUU ZEH 
E'lJR 12Cv:21Z J~UG 79 
HI 5!::C5Tf.TE W·iSHDC 

ACTION: 
INFO: 

TO RUr:S,ISI/i'lif';i)'\SSY ASUt:CIO~ 0410 
RU~SSG/~~~~r .SSY EOGOfA 2173 
RU":H'.,/ IY/,I'J~.[·13 ~ ~SY DflluGn OIJtl 61017 
P.UESON/\i~i~;'L:l;.SSY GEOI1Gi:TOW N 5796 
RUESGT/~~~MB~S5Y GU~TEMALA 7097 
RUt:SKIY n:::i'18;,SSY KHGSTON 9148 
RUESLZI,~M::I'i8!"SSY Lt\ P,\Z 23610 
J\Ui~1.IV,·,:'JEI1B.~S5Y L Ii1A 0721 
RU E S!'i G/ (,;1 EI'lB ,; SSY 11,\ fJ!\ G UJ" 5 782 
RU:::HlN:.!1EI'lE,;SSY PI,fl,'d1,'\ 7108 

ACKERMAN 
VENEZIA 
HECHTMAN 
SUNDERMANN 

IWr:SPiU ·.;':;'::1i.J/iSSY po'n AU P~ I NCE 8133 
RUES.:)I/tr;i:'ld,~SSY QUITO 3534 
RUC:S.J O//.;·J:::i·;3·~SSY 5·, N JOSE 8147 
Rur.:S.'L/r·!'li::r;~ .. \SSY 5:;N SALVADffi 6282 
flUESfU;//·:1l:.:·'G.'SSY 5(. t:T rAGa 6483 
rw::: SSD I r i1Hli" .. \ S:3Y surr 0 D OM I NGO 9550 
RUEsrE/~M~~8tSSY TEGUCIGALPA 7071 
ur 

i2 I:! {( I :'l ~ 
'1 U L 

.. l 
/~/l~ 

• ----,-

UflQ .. I',S SCIiTE 2139967 

flIDAC, FOR MISSION DLtlECTOIlS: GUATEMALA FOR USAID &. ROCAP 
l-oAT-" ---
hl1l"LS~; __ 

£.0.1213651 Nil, 

TAGS1 

SUDJECT: \J HIT E HOUSE PER SPECf IVE ON DEFCRESTATION 

REF: SUTE 133721 

1. T HE FaLL 0'01 I NG MalO."! A t.D lJ1 :.or AS R ECE IVED BY THE A 1:\ 10. 
IT IS BEU~G FO~""A)'l:)ED iG YO~ IN FLa...L TEXT IN ORDEn THAT 
YW M,\Y n,WE A GETTER U'D8STMDIf~G OF iHE PRESIDENT'S 
VIC:~I ON P>'IERtIATIO'nL EtNmO~l'IEmAL, NATURAL RESOURCE AND 
REL!, T ED HEn GYM ,H r £R S. 

2. QUaT E I 
THE \.'HITt: HOUSE 
\"'ASH.! NGTOn 
AUGUS'i 2, 1979 

MEMCR~.tD'.JM FOR 
THE I',DMlfHSTRAiffi OF THE AGENCY FOR H.'1'ERNATIONAL. 
--D [VEL OPi·lE: NT 
!~:!:: !;: i\ :: C; vn 0! A w· i u r, 

.' 
:T-J. 
~; 

' . 
, 

.. .. L. 

L 

;:.' ", . 
~ . '. !;: l~ 

r-
)0- . 

--.J 
LO 

http:RUESG/,.ii


• 
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PI NY OVI~O~;1 NTAL MESSAGE OF' AUGUST 2, 1979, I EXPRESSEJ) 
c u:: r.:·'?;J :.80UT HE R;:P Ii> D ISAPPEAiI ." r!CE OF' THi EARTH'S 
FO~ES I !J , ESP £C ALLY IN TIi~ THOPICS AID SUBTROPICS. 

aIJOTI~ I 8 ~L IEVE THERE IS NUCH THAT THE UNITED STATES CAN 
DO I ii r· lJ ~ D !: 'J~].0?i1cm- ASSISTANCE TO OTHER NATIONS TO CON
"1.1 I IJUTE TO E NV II? 01i:1E rTf ALL Y SOU~D CAR E AM> M/\ NAG EMENT OF . 
THE [ ' til TH'S FO:?ESTS AID TO THE \'}cLL-BEIOO OF PEOPLE 
AHECrEO BY THEM. . 
I t·,". I) I:~ ECTrr,'G YOU TO EV,4LUATE YOUR DEVELOPMENT ASSIST
MICe: Pi/OG:? .'\!'l 5 IN LIGHT OF THE f"OLLO\.JING OBJECTIVES AND TO 
GIV E III Gli P? lOR ITY TO PROG~ ,'MS WHICH WOULD ADVANCE THESE 

, GSJ ~~ L"T 1 \Ie: s: 

-- ~:~ CF ~jS ' RY PRESERV.HION OF' tJATUfI/\L F'OREST ECOSYSTEMS 
AID TII ,~ !H RICH COr'IPLEX OF' PLANT AtD ANIMAL LIF'E, 

... -r~ ULTIrLE USES OF' HIGI-!.Y D!VERSE TROPICAL fORESTS, 
B O_UDI ~; G :'l.\ ~I,'1GEI'IENr OF' NATUR .l;L S"lAmS, DEVELOPMENT OF 
ECCLOGIC:, LLY soum F'OREST PLANTATIONS, IUD COl1BINED 
AGRI CULTURE AND fORESTRY; 

--I~lm r-: .~ S!r·~G YIELDS IN FAtlILY-~C.~LE TROPICAL AGRICULTURE 
TO RELI EV:: PRE:SSURES ON FCHEST LAWS THAT ARE NOT SUITABLE 
FOR CULTIVATION; 

~-D[V[I.C?Irm U'TEGRATED PROJECfS FOR REFOOESTATION, MORE 
EF'rIGI 1!: I·[f FUELWOOO USE, Am ALTERNATIVE ENERGY SOURCES. 

PLE .~SE GIVE THIS ASSIGM1Em YOUR IMMEDIATE ATTENTION. 

);G3&,-.n JI;111Y CARTER UNQUOTE · COOPER 
ST 
/19967 
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INeOMI NO 
Dr:T'Ar.Tl\ll:nT or STATli: 

1flErLlEG[Q&M 

SWL oJ 4 

ANNEX VIII, -

Page It;;~~ 

R 15144~Z JUL 79 
r,'1 SECST~E \.!AS'TIC 

I J aoz -
('. 

10 RUC:S~:;/~"'::":~".J-;Y 4SU~JCYO~ ~14 
RUESE:G/A~E'1q""SY 6(1I"!OT4 174e, 
RUE.J'..IZ/A~E"3ASSY ~iAS!L!A -:-~~o 
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THE LORENA STOVE 
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The Lorena Stove offers great potential for helping many of 
Central America':=; poor to cope with the increasingly serious 
problem uL firchood scarcity. It is a prominent example of 
:H~W technology dcsiqnc~d for more efficient firewood consump
tion in the home. 

!-10:;t of Ccntr,il hmcricll's urban and rural poor are heavily 
dl'~)CnrJent un [i rL'y-;ouLi for cooking - an energy source that 
hd~; llL'comc :ncn-'LlslIllJly difficult to collect and has doubled 
}n price ill the past five years in many areas of Central 
)\l11l'1'ic L 1 uwin'J te} wi,lcsprcad deforestation. While hard hit 
by lirc\vo(,·j's sC'lrcity, most users cook with it inef':iciently. 
:·i.l:l:;' homes u~;L' three stones for their stove and lose at least 
'J () tJl~n'en t 0 f t,1e ~1ea t produced. Promoters of the Lorena 
cLaim that thclr stove saves at least half the wood used by 
nlU3t tr~ll1Lti\lI1,::d cooking methods. 

V.'hLlt the Lure'l1,l Stove is 

'i'he Lorena Stuve (" Lodo y Arena" - Mud and Sand) was designed 
,lnd introduced ill 1976 by Ianto Evans, of the ICADA Experi
rncI1tLll StLltiun in Guatema16. Made from a mixture of water, 
~j'::d)(j, and clay without reinforcement, it is a waist-high 
cube ~ith tunnels carved inside for connecting the pot holes. 
1 t incl udes a chi.mney and burners for disposing of smoke and 
fumC's (SOL' figurL' 1). The stove requires about 30 man-hours 
to C( lil struct, and it can be put into service wi thin one week. 
1 [ LiLor fc)r cons truct ion is not hired out, the on ly required 
expenditures arc for the metal chimney, dampers and hct water 
cOlltailler - altogether costing from four to eight dollars. 
The clay am.! sam.! can be obtained locally at no cost. 

Two modificatiuns lo t.he Lorena stove that have been made in 
some places CC;1CeUl the exterior shape and interior design. 
Some Lorenas ~ave been built rectangular or even round in 
shape. The "Chana" and "Chulah" stoves are similar in ap
pearance to the Lorena but do not have its complicatea 
circular duct system for heat flow. 
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Frontal view of Lor~nn stove. 

Top viow of Lorena stove. 

Figuro 1 • 
Source: Dale V. Shaller. March 79 
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Promotcl.·s 
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So many ljrou;)s ure promoting the Lorena Stove in Central 
AI11cricZl thut:. lt is impossible to keep track of them all. 
In C;uutl"!l1~ld, its principal promoters are two PVOs: The 
rCAD]\ E:,pcrirncntal StaticJ[i and CEHAT (Centro Mt=..;oamericano 
dc' 'l'ccn,;1 c: '..1 1:-..1 /\prupiild3). 

The H't,D!1 EXPC1'i.i1'CllLil ~;t'ition was established six years ago 
h~' Dl)t1.lJd !!iLbits. 'l'hic; research stution works in the de
Ve Iopm,,'nt uflo,,: cost, energy-consuming appropriate technol
ogy for CULltL.."caL,, Clnd its limited resources come from CARE, 
OX 1-'1\:·1 , \VORLl) \T:l:~lIUOr~S, and WORLD VISION. 

CEMl\T has been working nearly three years on the Lorena 
Stove. Its promotiun of the stove hilS been primarily con
centrJ teci in the Oc:>partment of Solol~, in the western part 
uf Guat(~mLlL1. 

Both tlw ! l'/\[).-'\ Exper imental StCltion and CEMAT have trained 
pc()})l L' [rom rnany rvos and other organi za tior. t-o di ssemi
Il.:.i tL' the stuve. These groups now known to be promoting the 
stovei;l GUiltc'fTlala include: CARE, Peace Corps, the Medical 
,\,<;~~;tClncc Proljram (lvtAP, of Chicago, Illinois), INAFOR 
(instituto Nacional Forestal - the Guatemalan Government 
1 (lrL':i try agcncy), and several community development organi
zatiuns. 

/\lsu ill GUZlteTIlClla, the UNDP is studying the Lorena and other 
wuod stoves as a very small part (less than $30 thousand) of 
its energy assistance program with the Guatemalan Planning 
Of[ic0. 

After learning in Guatemala how to build the Lorena Stove, 
Save the Chi 1 dren of .Honduras promoted it in the town of 
Pespire. Under the program, wbich trained the residents 
to build the stove, nearly 300 have reportedly been con
structcd. Also promoting the stove in Honduras are COHDEFOR 
(Cor(Joraci6r, 110ndurena Forestal - the Honduran Government 
forestry ugency), the Peace Corps, CARE, and community de
velopment organizations. Peace Corps Volunteers throughout 
Central America are also receiving training on constructing 
the Lorena Stove for dissemination. 
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Whi 1 e the '" !'c':ld ~>LI)VL: : .• :.;, ~)hown promise in several areas, 
riWllY iJHJult'jfl:; !~ iV,' to hL' ~:C'l ved before it Ca;l L2 generally 
dCCc:ptCll. "'l~L':-;l' ~lL'e ill ,ll:cii:.ion to an J.mportant problem on 
thc' inl.;t: 1.ld: j'.):UJ Si,ic' - ino.;uffic-ient financial resources 
(): 1'\'0::; ,l:.' 'Lilt!l lrtJdnizat.iuns to prolLlote the stove on a 
Jar lj c' :-; l' . \ i " . 

0;;0 tiJ' :),",:: r~' J:j tlldt tIl," Lorena stove is (lften built in
l:orn-,ccly, \':i;, 1.'(:' ,1ll i:11!"r:JLx~r mixture of sand and mud later 
results ill (T,);']·::;. Sc)mctimes the L~r.-,"ks impclir proper 
funcl~"ni;.,: t:Jt.: StOVl2S. In its "l'~elimini1ry Program 
FC'j1urt" uf ::-clJ;'u.Jry 1979, the ICl'.DA Experimental Station 
cl cl ims th.Jl (lVt,'r two thil'uS of the stov~,;s chccr:.ed in Gua
l emu 1.1 11 .:1 d (' r el1-' k s . 

l .. :',1;) !"rdlll~i:->c() I:~. j"dto, u town in the C;uutell1illan alti
p: d".) \ v 1.:.; 1 Cl'l: Lfj ,J uno 1979 hy ROCAP Contractor Andrew 
S. SUD), ti1L.' :~ Jr,'na has had limiteo popularity because it 
p;'ll'.'; cle':; .iccS:, !hmsl:,huld h,"ating than tho more tradi tio'1al 
thrc'e ~;tl):1C's .. '\1;:;0, it 3.ppears to be no more fuelwood ef
f i,l,' it';!: t: Li,:,n Li1rel~: stones [or cooking tamal(',~, a staple in 
L:l .. ' ;\ i Lip:; ~l.!W .. lie t, lJccCluse cook ing is genera lly done wi th 
l'nunL~ j-" ·,t tclmed c l.JY puts and the Lorena does not permit 
(L,lj,le~; to ~;ulL(Jund the pots' sides. In addition, there 
S'-','r.1 Lll LL! mel j:: Lvnul1cc tJroblems. One fami: y had not been 
\1s,i 11lJ i. L~; L()~'('na for over d week because the chimney was 
c 1 oqgCCJ. '1':,1' prcJmoter who buil t the stove had never been 
L),ICk tu c!lcck c.ne WuS unaware of the problenl. But the 
Iumi.Lv :ldc1 d('Cllied it would always cook tamales on three 
stunos O'/L~:l i:- the L'_)r'ena did work. 

Peace Cor;);:; v()luntC',:'rs cL~lim th.:1t the Lorena stove has had 
very ]in,itL'cl :c;ucccss jn the Jalupu R(>gion of Guatemala. In 
addi tiull t,o t)rol~lcms wi th improper mixtures and cracks, the 
stove is OiU'II used ir;correctly. For example, whe:1 only 
one p,,)thoJ ';'i S \lSC'l: ( Lho other three are frequently let c 
uncovered pc'rmi tting hou t to escape. Also limi tj,ng the 
Luren.::!' s p()iluiari ty is its reduction of smoke. Many fami
lies want smoke from their cooking fires in order to keep 
bugs out of the~,r thatched roofs. An Appropriate Technology 
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Incorporated (A'i'l) officer recently reported many failures 
of CEt>1l\T instal leu ,;tuves in Chimaltenar.go, Guatemala. 

,)win'j t(~ ccrL,in l'!~\'iro:lr.leJltl.l1 factors, it appears that the 
;,oren,j ~; tl 'JC lld~~ :Tlun~ ~(' torl tia 1 ':'n some areas than others. 
In order t() impruve its .J.cceptabili.ty, further research is 
I1t.>l~d('d tu rl'd uce the era,' ~~ jng problem. More intensive pro
muti!)n i~; disu rCllujn'd, including follow-up visits and 
educdti()11 auout proper LSC. 
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COPIES OF ANNEXES X AND XI CAN BE FOUND 

IN THE LAC/DR OFFICIAL FILES 
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T:ll: ! Il::t 1, elL\) Cc:ntl-() l\_m(~licano de Investigaci6n y 
'1'('(:noloq1z1 I;:dw:ll-:,Ii (!Cl\_;':'l~, officiLllly known in English 
as the Cl'ntLli :',Il1t','iCl' t't'~31' ,rcll Il)f~ti t ute for Industry, is 
a l1on-I'I','-i t ,-,',;1(;11,.1 ~'l.~qCl.niZ~ll:.inl! fO~lOdcd in July 1955 by 
th\.! r i \'l' ,-',,:; l cll ;'JT1Cr i e,\II rei,,,')l ics Lo Lldvi s,-.-' and provide 
L'-'C:111iL'~j: ~~,'r'.'iccs t,; tilL' reqion's il1clustriAl sector and to 
Cr)llc:'ucL::'i'l' '1)11:1j'O technical :cese'1r r h on products ,1Ild proc
<..'5',01, uLilj;;i:l'1 r:1iv m:ltcriaJs an(i !latural resources. It has 
!'\','n in it,,; pn'sl'r.t C;ultr'l'wla facilities, donated and main
tained b~' llw C;OVL'~-'tlInent of Cuatemala, ~;i:-lce March 1957. 

lCI\] '1'I' s fund,l~'1ental objectives are: 

to advise the private sector in all phases of 
industn:'l1 f'o,lsibility studies and their execution; 

to cl(;vtsc and <i::-~Si5t priVEtte f:.rms in ~-;olving any 
production problems tha t they might encounter i 

to und~rLlkc technica 1 exper imen ts usinci regional 
raw materials, develop production rJ2thods, design 
new projects and adapt modern production techniques; 

to promote thv ndaptation and ado)tion of modern 
technology to improve Central AJ11c,:ican industrial 
productivity; 

to advise public and private industrial development 
institutes and investment institutions; 

to develop Central American standards for raw 
materials, intermediate and finished goods; 

to conduct quality control analyses, tests and trials 
for raw m"terials and products; 

to cooperate with the various offices of the govern
ments of the Central American Isthmus, universities, 
technical organizations and other entities. 
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rCAI'.! '~) 111'1l1.:qe:nonL ;~; !lc(locc1 by 11 Br, In] of Direct
or~> en!l'!")!; "I n: till' flV" l'('ntra] hlllt'rican Vinist.ers of Economy. 
'1'11£' T:!!;t it lit 1(J)" . :liJ."('(~t'll- is lir :',iILlteL1 by til(' Board of Dir 'ct-
(le; Inc! i:; n'~;:O('::,I,' ~nr, 11!\onq ()thc'r- thin",:, thc ehreet II, 

'I!" 11Ili:~,lli"n ,I' j'iill' .. ll-;' ir"1i or t!\C Tnsl.jtu(,·, 

'J'!:' I~:';I •. :ll( iVl' :."·rnlr.it l:cL' cnnsisl' ,-,: the Director, 
\:;!;i~)t<l!'L 'j'('c:hn.ic,11 D.irr·,'tnl-, Fin:,:ll'ia] 11!h: 1\r1min.-istr ILive 

'11.1 ll;lqC' 1- :111'; the l\ssi,;t:i"lnt jli:-,-,,_'trll- for PJ(lnninl and lnstitu-
t inn.-l1 f)'·'.'"j()jlrl(·nt". I' i" 1\ I)()n::;iblc for pnlVidinlj advisory 
!;r'rv.i':l";; tIll' [ljl-,·,'t '1 lnd assistinq i.n ')oliey m:!kinq. 

'i\J'I'I'I; fclcilit.ic:- ('(lvrr 6,485 square meters where 
tlH' I,lff '11 lclU ('mi-,in'lc'!":;, i lu(1illCj 5') prnl"('!,:;ionals, are 
"mpluji'r1 ,l~; "r i·- lO-, 'J. 'I'nf\~ssiona] perc- Il~l cover such 
fields 1:0 ('111" .. IL, ii,lll:-;trilli anc1 ''li'rlll'I.LL'iJl engineering, 
crwmist;-y, Ili(,-!'III'f'1i!"t '-j', rn-icrobiol:'<JY, '-Jeoloqy and various 
ulhcr tr..'chnic:l [ic~lds. ],'or Ll(" Ii ls of persc.)nllt'j by Division, 
typc!, and lH-r\:"3sion, SC't' 1'>' 'illj L !I.. 

1C.7\1 :'J'5 faci1ilJ's include: 

lln orq.lnll.' chemisll-Y laboratory; 

i111 inor<]<lnic chl'mistry lab('~'.JtorYi 

a leath\,) tc~chnoloqy 1:11JCratorYi 

II lllboratory llnd I ulp and paper ),llot plant; 

a 1<1 b n r i1 t () r y 'I n d t ext i 1 e pi lot P 1 ant i 

a food technology labnratory; 

an industr-ial r:1i<','obiology laboratorYi 

a special cll1Lllysis labor,l(' I'y equipped with an 
atomic "bsorption spect: l'opi1otometer, an ul tra
vi.r)1c(~ i1nc1 vis.i.ble Sl)('ctrophotometer, (In i.nfra 
reel sp(~ctrDpllotometer, i'.l mass spectrophotometer 
and Vi1rLOllS qas chromaSCO~'l':3. 

an up-to-c1atp reference center and research service 
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ICAITI is organizcd into the following divisions, 
For ,dcliUor.al detail see TCAl'l'I I S Organizational Chart in 
Exh i l). In. 

:2.2l:-J.2o~1 Tnve;:;U.g,"-ltion. This divi::;ion conducts food 
;eci:nu Lel'l'.: h'Ul'k .lnci stlidic'::; pr')CCS.'3es cesigned ~O exploit re
giono.l, t.~spcci;\ ~ 1,/ a'1ri',~111 tllral, natural lesources. 

~~~'hni,~~~~_~l..':..~, Inc} us tr fa 1 Services. Marketing, tech
l1.ic" 1 ,;:,1 ccr-)r1omi,c fCJ.c;L!.Jility studies, cost control, process 
exp:l:'Jsi\')n, r:1'.-: flwterl , uV.J.il.l.bilitYr productivity and other 
economic Clnd ,iJlrilj,:Ll-i,d engineering activities are conducted by 
this divic31011. '",(' of alcohol produced from sugar as a 
p.lrt.!"l cJ~1~)ol inc subst1~tute is under current investigation 
hC'Ll' . 

Norms. l C\ I ':'1 has developed regionwide standards 
[or a V,H-i,Ct' ()~ 11l,lnu[.lf_·tured industrial products. It also 
acts .J.s a re~cr~ncc laboratory to help maintain standards for 
.J. vo.r iet'! of cx;)orts \-;hich have to mee L foreign standards. 

i}l'.uJ~cd Cc·uloqy. This division assists anc. advises 
on o~olo~;ical resources and potential for mineral exploitation 
in the Ll~qi.on. 

l\IJa 11'51;3, Testing and Trials. 1\ variety of work in 
food, textiles, leather, paper and cartons, synthetic ind~s
tri.J.l resins, use and control of insecticides and pesticides and 
environmen ta 1 con tamina tion tests are carried out by this division. 

Scicntific policy. This division conducts applied 
studies .J.nd speci,ul training programs using resources of other 
divisions i'1 applied science and technology. 

Dncument.J.tion and Information. Information storage, 
reseCl rch L1IHl rctri eval are provided -----Oy this division using 
rCl\ITI's 0'''11 1 ibrary and a variety of other information re
sources. 

'l'e,~hnical Publica tions. This division publishes 
popular, t~chnical and research studies for the general public, 
industrial sectors and specific industries or other clients. 

iii. Technical l\ctivities 

1\s of August 9, 1979, rCAITI had a total of 75 projects 
contracted, ranging from a few hundred dollars to about $600,000 

http:a.ditior.al
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for a total cost of $1.9 millioll. The types of activities 
ICAI'rli~; i!l':O]Vl'd in llre li~ted in Exhibit C. 

ICilj'j'[ ::~ ;:""~('·l1tJ:.' 1:,'.'·'1':('(: i)l r~s('ilrch llctivities 
reLltl,d t', th0 :H'\)!';"c~,·,'(\ Prcjoct, incie<linq: 1) the develop-
ment ot :,\",'-11' .;;' ;:1 (;1";',')-';" .:Iil! :~) thc~ pro(luction of biogas 
from l'n( (I'e "Ii,; !(:~'!. L 1 tUl','l! 1;.1StC";, ';'illS research experience 
i n il I t c )' n .1 t :' I.' ( , t' :' , 1 .; ': t (' C h :I n j ,"\ qi , 'S, • 1 '" "ve] 1 ::l sIC 1\ I T I ' s r e -
:;c,lr,~lJ i:l (;.l:;(';1(,j, i:; t-:1" :=ound.ltion on \vhich the rl~oject will 
built! l):"lIl. il.·,\iT: t., .• ·;':;~jt-:inq 'l'cchnical-Industrilll Services 
;livi:;in;: :;: .1(': Vii 1 i i,t.:, ql'CL1CL,/ incro']sclcl unde.:.: the Project 
t() '"ieil'-ni ~:; ,;,',,1'" ill " V.lficty n[ i'lpplici'ltions and technical 
SOJutil':~:; .,( 1"11',li ,-':ji"rqy }H'nblems. Basic research will not 
he: C(l),,]\l('L"l: ":':' ll';\l':'L; Llther, ICAITI will apply existing 
knClI'lj,,·r!'l", ".i"j1t l,'d1l101()CJY dS necessary Clno develop new ap-
:ll:,'C1l'il,'!--) L" l'\","L i:nli1l'cli..'ILl: Clnc1 short-term en~rgy neeLls of 
l-Llt'lw()()d L:';','l'~~. 1.1'1 .1.clcUticw, TCAITI staff will conduct studies 
in S)'lClil IlYlin) (ie'J("l"')Il1ont ill1d assist the rC9ion in b0ginning 
~'J ~~ldllcl~lrdi7.l' ~;Ol,ll- dlltu collection systems. 

1('/\1':'1 ,~)(~r:3()nrK~1 will ,1ttenu short-term trC1inin~j 
eX) '; J' ,;C' s, V j c; i t ,r ppnJpr i a t(' 1~echnica 1 ins ti tutions and rL'ce i ve 
tl~cjlnic"l dS~, L:,~',iH\CC from short-term technical experts and 
c(,nsulLilll,iLt'; ())',iC'r Lo incrcClse their technical knowledge 
b.(!:;,-· ,!1 till' ',';'lril'ty n: technologies to be introduced and de
TnOnSL1',ltcd uncicl- tho /')-ojecl. This will insure u cadre of 
l':·:pcrt.:: at [('.'\TT1 '.·;:1ich will be better able to provide the 
lCClclc'r::;1.1j' in the r-eqiol1 to focus on solutions tc' the energy 
pro!) ll'n'~: n r 1 11(' P()Ol~. I (:.7\ITI I s con tacts with qovernment and 
rJriv.lll' "il-(')ll:',; wi 11 he i!S(:~1 to increo.se attention given to 
;1 nei "k ii 1!, • ,n1!'ll )'/ecl in t.lli s prob lem area in the region. 
lel\l'i'l Iv:11 l'I:1ploy 1(')(',11 training, seminars, workshops and 
inf('nn,l~ j,lrl ,;(')'ViCI'S to cl:isseminate the results of its work 
undc'l- tilL' Pr0.1t'ct i.ll C!nlL:r to dL~velop regional competence in 
t)lC Pl"OV('ll tc'chnol()<j,ics. 

i\'. !,!,uj C'ct OrCjani za t ional Structure 

The orqani zation [In' the IC/\I'l'l element of the 
Project will bo as follows (see organizational chart, Ex
hibit D): 

ICAITI Director: The top managerial responsibility 
for all IC!\lTI !Jrojects is at the director level. About 5% 
of his time will be devoted to this project. The present 
Director is Lie. Francisco Aguirre. 
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I C'.\ j '1'1 DC'DU tv Di rCl~: 'JI- dJlll 'l\!cnn lc~l- Indus tr ial 
:;,-,~,,-,;-;-'~;-;;---oTViSion--!i~,;,I-< l';---1'h-;~ md]--Or manager ia 1 

dccisiCln~~ mi -'T~ :~~('-t-6'roj;:::C:-i:~-;L~;ro.t ions ..... ,111 be coordinated 
bL't\'h:('n U, is ;1('",;" i< n :In,] ':.), ,\:'~~, stant Technical Industrial 
Sl~r'!i,'L's U:\ l,;l(>!. ii,'I';, J\IL)ul: ,1('1, of the :),'[Juty Director's 
Liml' 'Nill hl' <;,,\'ot<'(; j,) 11:;,<; i'll'jecl. The "Lescnt Deputy 
Dirl'ctOl" dlhi iii':;::I',n il'" i:~ ;!"l. 1,ulh'1cr In'lr3TI1. 

1'1"!,,,'r '~lll,lqC'r - I,', .. ,','; :\:jSistClnt 'l'rchnical-In
;TlIl;tl~ 1 -:'ll--~;;--l' ~T;~~:-;;--nT\~1<TOt1Tf(, ad : The Te (' 11 n i ca 1-

Illl:',l~;t I-i ,II :-;;~'-i-;:-,-,-,;--;\,'::;,~~t-:-:llt'I'I-("1~1 \Vi If be the..' ovcrClll uroject 
!n,1!~:1'lL'1'. i'!"r,l;:l :,i:,r,;lin,r, il'l;,l"'l:1C'nLi:joll, opC'r.J.tion .:lnci ad-
minil;tr,lti":l \,'i 1 i h.· ,It "lis l,"\'l<. :1(' will have line res-
Jlonsibi] i:y "\"'1 (;1<: tl:r~~,; j1roj\.'ct tl:','IC~:; cHiLl clll staff assign
ed t" Lh., :'1" ],:'('L. I!(' \vill ,llsll l)(' th(~ I-Jrjnc:i.~)(1l l~onu,1unica

tlC1;1 link ""i ~ il lh(' l'/\','U: prniect elp1:1l'nt i<1ani'qer and the 
i~()C;\P Prul1'c( :''.11I'':j,'I', ,HIe! will be l."csponsiblc for c(Jordinat
in,! uutsi,l,' tl'l.·hJli(';li assisto.nce. I\bout 60'(, of his time is 
":-;l"'I~tc'l1 hl Llc' dL'\,i',t(',j to this project. The present 'l'echnical
Jjll1l1str_l;il ~~~'l·\·i("c}~ i).1\!isi(in ;\ss.Lstant ITecla is Ing. Justin 
I'!hlpfdc', ~ic'I·!1.lnic,11 Encrin('er. 

j', r']_',~_l __ U~)L'r~li.:i()ns I'iandger: 'rhe project operations 
IlUIl.1'l'~I' \·:i II >":',)I't t'n the project manager but will be res-
;'U[:, ,i>lL~ ;.,.'1' 'Ill' del'/ tIl a'IY opc~r.J.tion of the project, and 
C(l(y.-di,n;IL i<)r: 1.'1 l'.ll trw l1ationCll countcq,l'::trts dnd volunteer 
qro1.1:)O> j,II\") ]':,'d 111 till" project in the specific countries. This 
j~; ,I 11('\\,lY ITl'<ltl'd full-t.ime reAITI position for Project .i.;n
Ideml.'n1.1ti,oll, This posjlion \>.Jill require an engineer with 
s t re l I1(; il1,111,l '.l( 'men t C'xpc'r icncc . 

Fi",ll1 ()[)c'r,lti,ons Coordinati::>11 l\dvisor: The Field 
Op('l.-':ltion::;l~~~rlhn.l.tion :'\c1visor will 'be responsible for fiAld 
coor,l1 na t i on ,Inti eVill U,1 t ,ion of the d(-Jnonstra tions to be carried 
out in the dit'CcrC'nt countries. 'l'his person will provide the 
sClCi()l(lqic;l~ .input ,lnd ..... ill work clo~3cly with the technical 
te,IJ1lS j'n'I!1 ,i,'si~ln ,lnd sC'h'ction of t~e equipr.1ent to be de
monstciltl'c1 .tl1l1 h'sted, ti1rouqh eV3.1'.1a'cion of acccI-Jtability 
in the: ;-iL-,LcI ,lilt! liiss"min.J.tiL'Jl coonlination specifically in 
the critic~J areas. This posltion will require a person 
\vith ,I sth')]l(! h,lckqround il1 rural sociology. 

'i'e r;l il i 1~:1 1 Tea InS : Each technical team will 
of a chief (~Ihlincer, one or two addi tiona 1 engineers 
enginecrin~ .J.ssistant. Each team will be assigned a 

consist 
and an 
specific 
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tochl\ic.l1 :lrC-t ,1nll \,'ill condu..::L il1vestieJJ.ti<.iI1s, devclop/de
sigl\, ,·():::;tnll"t, tcst, anJ (}Or:\(',1strCltC' their tec~nolo(JJ' as 
pro<jr,wu:lc;. The t<'clms will provic10 continued techn:i.c-al as-
~; i :::t:lr~("l~' to C n ll!lt('!':1;1rts i.n the' C'xi,ectC'cl counterpart dis-
~.;':'n! 1 n.j!.: i ()!l • 

'I'he· t'~',l!ns c,nd the·ir jH-incip:tl ,Ictivitics <1rc; 

(a) Cc)ml,w;tic'n 'l'l'am - 2 Combustion Enqinccrs and 1 
l\ss i stc,nt.. This team wi} I work on technical 
LlS!)('CU~ (If dc'mcstic <1nd industr.ial efficiencies 
testin'l, dc.\,1ptation, demonstrations, and evalua
t i un ., 

(b) l\))propri<1tc 'l'cchnoloCJ'/ 'l\:am - ) Engineers and 1 
l\ssist.Jl1t. 'Ihis tOuIn will work on the technical 
aSjx.'cts of bin1l1ass, bioc}.J,s, and pyrolysis (and 
c!'<1rco.:ll makincj) inclul1ing adaiJtatio!1 of designs, 
tesLin<l, demonstrations, and evaluation. 

(c) SO)lr ';\.'<1['1 - =~ !:nLJinccrs and 1 Assistant. This 
loam w[ll work on the tec~nical aspects of solar 
Dlai1s, 'lcsiCJl1s, del~10I1strations, and eVc,luation, 
and cle'!clopment. 

TC,\TTJ Advisory Committee: ICAITI has organized an 
intel-I~.:11 l\d~'isory Committee. This :ommittee is chaired by 
the' project t:l,lni1qel" ,~1:1d hus as mp;:~ers the heads of each of 
the m.llol~ TC:\T'l'l d.ivisinns. 'l'heir function is to revie\V progress 
.:mel Ch~\,j sC' on ])1"0'1 caI" mi1nagement and iJroj ect implemento. tion. 

(.'n;n::--Ji: T.:: This is ,1. regional enerCJY prolJr::tm clevclo)J-
r1l.'nt ()i.-q~111i:"c;lt.ion. It .is bcinq organized at the ministerial 
level <1:1.1 '.': ill bf-'cClr1C~ the Centrel1 America encrqy ~)()l.icy coor
dinaturs :C1: the n'qiol1. l\.t present, the organiz<1tiol1 is in 
thl~ (1r:C1,lni :',:'1' i0I1,11 ,~ti1l.,e Llnel is not expecb~d to hi1ve a major 
inp\lt .i n ttl'.' IY(,h]rdm. However, ICAITI will maintain c~ntact 
\vi th cmll=~:~I\ as this organization plans energy development 
strateaies and ~olicies. 
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Na tiona 1 Cooperators and.. In-Cou~l~.r: J' Organi Lei lions i 

Throuqhouj- the fl'-'" \',_',r lJr;ject ;)erioJ, various nation
al and internCltlnr.('ll r:ount· ;-1 ,,;'t organizations will collaborate 
with lCAITl in ca.rr'/i :C) 0·; t~-lC project t.lsks. Their effort is 
expected to ('c'/er the lollo'vli~'q: 

Continuous 1iaisnn for information and planning 

Work Jirrctly with rCAlTY line personnel in field 
investig2 ti,nns 

Provide ~ssistance in the selection of specific 
sites for deffionstratin~ units and obtain official 
permits as requirrd 

Take direct rL:sI,ons ib Cl i l/, wi tl. lCAl '1'1 l S techni ca 1 
supervision, ;:01 the construction and operation of 
all rlemonstration units 

.Joint spon~3nl'i lie \-.'1 til T,'IIlTI of regional ser:;lnars 

Prell/ide i'c'r:;':::.c': :1nd pay all costs for Uwir p.:1rt
iCipdtjn:-, ::n Y'C'c 1 10:1aJ '.;cm1.nars and in _leAl'l'l \oJon,,
shOll ses:3.i(jrl:-; 

UndertaKe' \.ri:ic-:3cale uisscmindtiol1 of provc:n new 
tcCh:H 1 Clq i cs a;- te r COr:1P lE,ting the demon s tra tj_on 
proj l'Ct:.c; 

The [01 JCn-i',q institutions capil,ble of particiLJaLiiJ':l 
in some or ii 11 of Uw ,-liJove tasks, .::ire being considered for 
this collabnratjo!1: 

Guatemala Uni\'('L,ity ()f San C.::irlos, Peacl? Corl)S, iJ1TI" Ur.ited 
NZl t i \'n~; Cl'r. l J'cd Ar.1eri can Erlcrgy P~~ografl1, i'k:sodrn.2r
ic<~r~ Ccntl~r of hppropriL't.o ':'echnology ;:;tur!i(~s 

(CEr/j\T), C1ClqUl r:xperir:1cntal Station, Solar t~ncrgy 

l\.ssociati(j)l of l,uater:1ala, Ir.stituto clC' FOIT,(:nto Mu
nicipal (r~}'m:), Fundacion del Cetltavo, Desarrollo 
de In Comunidad, IUAFGR, Oficina de PJanificaci6n 
Economica. 

http:Mesoa.er
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University of E] SalvadGr, Catholic University, 
Rlo Lempa En,wCji 1~~oITLrnission (eEL) I United Nations 
Cen t r,ll .'\me r i. (',in Ll1cr ~JY Pr','-]ram I CENAP I Peace 
Corr;~;, '.'171\, Solar ;~nt;rcJY Assc)cjation of El Sal
vadnr, Baneo oC' I"cfIIPnto r,qro; (:;,'Lldrio, CEN'l'A 

CorporClC ion 11cnc)c:rc>ilCl de: j)t'S, , co lie) F() n's ta 1 
(CO!!Dl':POn) I ::;J,l:1'):1i11 T,'nlV( 1~;I ~~;, Unite,,; Nations 
Cen t raI ,!\J.lCT leal: r':!1CrcT~' f'r(','i L'lEl, PC:,1L'(' Corps I 

Vi'f',\, ('('!ltl..-i de Dc's,'lrrollrJ Ir,(jll51.lLll (l'DI) 

:Jatinna1 L;::.~versity, l::Vi\:J<i"I", FUnt;,lc.i6n 0iacio
n,J,] .. lc ues::trn.:l.lo \l'T"iDl), Lrdtt'll :',ltlons Centra1 
ArneY' iC-:lI', l'~n('r'r,/ Prnqr,-::" Pf~:l(~e C01'i),'-3, VJ1'A 

Nat ion':l] t ni v c' r sit :/ CJ i " [) S t a i : 1 ('1, L; n .i 'J l~ r s i ty 0 f 
Costa Fj,~", j';,:'ltiollol hC,'lrc1 of "::~.il'ntificClnd 'fecll
no](,qic:il I'1'.'~-,sti,pti')J) (CClNGC]'n, Cent n.') de: 
In':c'stl,','l('ii')r ,'ie· T(:cT,(',l"}la ,lc~ i\]iil1cnLo~j (el'Il\), 
Instit11t() Co:)tctJ-rl'Cl'nsc l1C L!('ctrif:icC],cjr.,:! (1eFL) I 

Unj,tccl :::ltions C":ltr lJ t\;".cri,'C!l1 r:ncl )i PrO')J'd;'l, 
Peace C()rp!C;, VI'i'A 

HyirLl~.:l i(~ Ll';/!UCC(' anL~ !~lcctrificati(:;1 In:;l:ltute 
(lidlI,j, Panamanian InstitutL' for j\gricu1tural 
Research (IDlAr) 

l\lthO\l'ih lei,l';'; \vill c0ntClct dit"cctlv ClIl of the 
above ortJilJii 'dJ('1IS, tlH'ir ,lssistancc' foe each spcclfic Clp-
pI icu ti on vii 1; h" (('(1110~: u:'d th rouqh t h(> 0 f f ices of the na t ion
al coordinFltors C)] tile- t'ni te;u NCltlons Centlal ;\f'lcrican [nc,uJY 
PrO(Jt':lm, \vh(, dIe' th,"r',u()h1~' f<1;':;; iCll' with rcqi,or:.Jl encrl!Y 
problells ,111d ',,:it:: Ii:,' l'c;aiivl' cap.:ll.'.lilities of the l(;cal oryan-
izatlons ;)J'('Sl'llt l~' dclivC' In this field. The criteria for 
sclcctiu!1 or tile fil'lrl counterparts will be t!1at t!1Cy ore 
extension ()ric'nt:ct1, drc dble to prov.ide persunnc~ to LE .. cci.ve 
trainillo in tile t l )ci1nnloqies or systems to be introduced, as
sist in c' >I1S tnj('~ ]Clrl of the uemonstrCltions, and fc; Ilow-uI> in 
monitor.in':I tho C1,'rl()Jlstr'ltions. 

'~':1C' C,TI,\'dJll,tc,:;-;=; .i" four countries who alreucl'l have 
~xpressed their wi1 l~n0n0ss to cooperate with ICAITI in this 
Project, arc the follc,wing: 



Guatemala 

E1 Salvador 

Honduras 

Costa Rica 
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lng, Jos6 Lui~ ~cr~6n C., Jefe del Area 
de Enerqfa of GOG Planning Office 

Inlf. r:ric Cisil;niquela, i:xecutive Deputy 
D_irectnr of the COES Fl('c.:tric Institute 
(CCL) 

Ing. Jos6 Ann~J n0~~dilld, Cnnscjo Superior 
dc Pla!Iific.:Lli~6r, Ecnnoml,':1 

In<]. ;·ji1rio Bur'boZd ~;., IJ!t'rastnj·::ture Dept., 
:\.J.tio:1a.l rla:llill:l1 ,"'!nd CCn'l-c1ination Division 

Dependj_l1<j IlpUJ) thc' politic:l] ::;itllc~Lj(n _tr: ~~icaralJUCl, 

the coord ina tor in tha l C')\111 try ,:',i1'/ be: : l'lll, I, 1 '-"J a:ldro Guerre-
ro, managcr of Planninq ;),/stc'rr.s cf hatill:1ill J.:L·ctric Co, (Er.jALUP). 

IC!\TTI, lhrnuqh ,:il:Ci\, \Vil J ,;]50 h:'ti_J'.::ilin CCFltinuous 
contact wi,th '_b.::' C'("Wi::;;~H ol-'Fn.i7.atiol1 v/!1jch is c,xpectc<..l to 
partj,cipatc I'll)!": ,lirc<·tly in th:' :~l'oje(:t in the Jatl'r '_,_1[:0, 

:)os.,ibly Sl]I).:3t..itutUlq t~lL' ~'-iatio):a1 (~or)ldjna',ors of tll.,",it.::-cl 
';0 r: ions procp' '11'1. 

::~jn( __ c J'.:lJ~.clT'1;: ,vi; 1 ';;,\'0 an AID fi_nLiI1Ced Ecn(:\':Llh:r, Energy 
SourcL's l'rc'J"c~, lC1U'i'! will !",aint,lj;l COJitacl VIi til t:1iic, program, 
throuqn I PIlE, Cit p\'';3~: lLl~' us i ng the services (If the i'dnamClr1.1 an 
co 1 Llburi1 tor L'.'r t llL' L;nl ted Na tj ons Energy Pro<]rarn, Lic, Bca
triz On1.:!z (1(, 1'ndrlqucz, to ."'l.rran'-F~ a. conti_nuous j,nt(~;·r'halj(le 
of t(~C:il!();(I';1(,,-11 infCll'''Tll1tion. It .is expccL(~d that ,~;" ie'Llst 
c1o[l1cst:i_c ~;t,'\·c, <ir'Tn('JI:;trC':.tions will be ca.rricd ,:)ut ';'n l'dr-,,:lr'la 
\-;jth C(' .• ! ~(;q,ll't ,1C'sisLlrlCC. Other techr.ological dC;lV_)r't.:--,t;~dtjons 

Clnd ~;l)L,r (j,lt! co1i,",~Lor. \.;i 11 be coordinated with zi~e U~~!\ID/ 

PClni:Ul1~l J\ 1 teLl,": Li Vl' !';>corqy S,')urces Proj ect. T\.lso, Po.;lLlr:1:m i Cln 
organizat.iors arc ,':':pl'ctcc1 to J)articipate in the ;{e(jlollo.l Sem
inars under the ProJect. 

PC'il co ('(, r;)s : 1\ t lea s t throe" peace corps vo lun tecrs 
will ;),lrticip,lt0--C;;--'C;'tL:h cou:1lry to h'ork with natiolldl counter
parts in sc'Jcctic>n 01: thl' oCT1'.nn~-;t::::C1tic'n Sites, conslruction of 
the demon5Lr,:ltio!)s, .1no cvalu,1::ion and dissemination o[ thl~ 

technologies ::0 be intrn~\Jcc(1. See Annex XV for a cOD?lcte 
description \J[ PC,C1CC Corps participatlon. 

nuts ide Consultants: Because of the program's wide 
range and diverse technologies and their application, funds have 
been allocated for short-term technical assistance to ICAITI 
over the life of the project. 
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Thc.' pre,' ·;;t staffin9 lJf the leAITI Technical-In
dustrial Servj\'i-,::~ iivision and the Applied Research Division 
are as fol.l,.)\'ls: 

'l'echnic.)i-lr;,]u:..;trial Scrvtces Divi::;ion 

,Justin Ii. \vhiuplc 
OSCilr (;i; C;i.r(-n 
Orlando ]'(lS:ll;L1:.3 \f. 

;~aGl Pinqarron il. 
,Jose ~bnl'c' 1 Hcc inos 
Vl j sF. 1.:.1 r u ': n t e s 
Bcrth~ S. ~ilrrios 
I-iE)inl. ',volter 

Deputy Ilead, ~lechanical Engineer 
ChcT:1:Lcal EnCJineer 
ChemicLll En~ineer 

Elcctro-~0chanical Engr. 
I~cnl,omist 

LC(,r:Ci.li s t 
Ccoflc,mis t 
Textile EI,qineer/lndustrial 
i':(~onnr'i '0 t 

Marco Antonio Castafieda ~echnician - Draftsman 

Estel" Conz~]ez Secretary 
Marfil del Ca~ffien Pilrilda Secretary 
Lid j C1 i! C~ t k i1 de V :,11 a -
dares Secretary 

A?p)i(~(1 j{c'search Division 

Car10s Enl? 
,JUdil ]~r'lnci sec) ~iellchu 

Shc~ry 1 de (~,l:~'l~{~r(J 

Robc'rto df' ; 'L'nn 
F. 1 i ~~ a l: (' t 11 (1 c, Pc, r res 
Cdnd I ,;:!l,,_' 1 ~'1Cl Llles 
Ricauk (;,lrcld 
Fr,:mc i sc(, C,ll zaciil 
Jiliml' V:t] 1 ilda res 
Carlos Porres 
Milria dul Car~cn de 
Arrinl,j 
Fabio Ll "1 i<:ilCO 
OS~'ilr 1" ::Ildo',arJo 

Carlos ,''';esura 
Gui 1lcrn~o Perez 
Federico Chavarrla 
Carlos Ivan Arriola 

Chemicill Engineer 
Chemical Engineer 
Microbiologist 
Bio-Chemist 
Food Technologist 
!3io-Chemist 
Chemical Engineer 
Chemical Engineer 
Industria] Chemist, PliO 
Chemical En4ineer 

Bio-Chemist 
Pharmaceutical Chemist 
Chemical Engineer 

Technician 

" 
" 
" 



Williams Guillermo Alvarez 
Guslavo Adolfo Herrera 
.JUilll I'ralleisen Alon~r; 

Technician 
" 
" 
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Jesu . .; elC' ;"arla :jilva 
r~,3fac1 "~'d!-lrr0~~ 

Norhc:ru, Conzn 1 ,~·z 
Robe r- t () Ccl:~ LI !la z a 

Laboratory Technician 

Carlos Elllill:C ~odrlguez 
Ca;~l()s ;iLlm::;l:rtn".ri.ts 
EC;'1,:,r ~\OlLl!ld() Pi:h";a 
Ger!Tliin ('c'::ilic, rJ6pc~z 

Ceci 11c! ;',ntc')1 i 0 Coronado 

!V1 a ]' 'i" j , II ' 1 C n .l cl 1\ '/ ~l 1 ,-, 
P<Jtrlc-icl c;c Loon 

" 
" 
" 
" 
" .. 
" 
" 

Secretary 
Secretary 

" 
\I 

" 
" .. 

" 
" 

" 

PC1' thc' ';'(,:)oso(1 Pro'l _ct. five existinc, ICA~TI ner
sonnel arc to })(. ,";:;i'lllcd dirc'ctlv to the PrOlect (under the 
'l'pchniC"dl S0rVl':,'s lJivi~~i(ln) and will be l\JD financed. 7his 
i;;"'l\;(l~::: h\,O fu1 ',-t irnc' C)wmical Cnqific'crs from the ApT,lied 
l\esc(1n~h Divi5i"':I, on,-· mcchan.icaJ cnqiLc(>r, .:l11 economist. and 
a drClftsll1an. The' fil<'cl'lcHlical enqincor and the; two Chom]'cal En
'J i no e r s wi lIb C ,( v a i I (1 b 1 e for the Pro J (~ c t ~.; inc e the j r pre son t 
(activities end i~; n{~to:)r:-r. Tho Techni('al-Services Divisio'l 
ccnnomisl- and the clrdft~3ni1n will be partiallj' fundr:-d by AID 
based on t:1C time tho'!' spend on the project. 

In ;]l1di t inn to th,,: above, the leAlT1 proposed project 
staff will be iriCl"."'<lSor] b~· the following AID financed staff; 

Projcc:t ")~)or"tions ;>lanager 
F'ield ()rwration~:; Coordination AdvisoL' 
'j'wo Chemica 1 l~n<Jineers 

f'.lechi1ni l'11 l':nqi neer 
1ndustri;lL Enqinoer 
Three Enqincering Aides 
Secretary 



'" rl 

I ...... 
EXHIBIT A HiO I C A I T I 

:I~ LABOR FORCE AS OF 6-30-79 

~I~ Z III 
..:r:c.. 

Profes- Tech- General 
sional nical Admin. Services Secreat. 2/ 

Description Pers. Pers. Pers. Person. Person. Othe r Total 

Director's Office 1/ 17 2 21 

3/ Professional Personnel 
Scientific [, Technological 

Deve lop,:1c:"t 2 4 A. En:;)inF'ers 31 
Agricultural 3" 

Technical Fditor 2 C i v i I I 
Geologist I 

DoclJf"c"t,"it ion & Information 2 3 2 8 Electrical I 
Mechanical I 

.~ ech. Ass~.-Deputy Ji:ector Electror;1ech. I 
Ind. I',echanic 2 

Tech. & IndL!str. Se rv. Div. 8 2 2 12 Industrial 4 
Chemical 14 

Applied Geo:ogy Divi"ion Text i I I 
Bio-Chei11ist 1 

knaiysis & Testinc; Division 6 2 6 16 Business Adm. I 

ied Re::,eai~n Division 13 7 9 2 7 38 B. L i ce"c i acos (SA) 24 
Ph0r"'ace~J~ical 6-

\0 r - S " 5,j:'ca:'ds Div. 2 3 Biologists 6 

Financial :. Adnin. ~J~ t. Div. 3 6 
Microbiologist I 

20 2 32 Nutrition 2 
Lal-Iye r I 

Cost & S ... C.:;e·, C,,:l t ro 1 D i v. 7 2 10 Economists 5 
Aud i tors CPAs 3 

TOTAL 55 31 17 33 20 15 3 14C 

~WTE: This er,art • 1-l 
l;le I L..,.\..; Resca rch Ins t., CODOT, etc. 

I / I "c 1 u c esc 0 i', ' . ..J ~ ~ .,: .,' ':, .= -':. S ,:c: ': : ,,: ;: r 'j j c' c t s. i. c..'. to T T. I T E C';? / I DB, etc. 
il Ir.eludes L.:nillcrsitl or San C-'~,(,'i ,...,jf-[icip,Jr,t~ .nd Jt.c,.::r. 
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ICAITI Activities 

Produccioll COrllLlS t1 bies a J~.trti r de desechos 
agricolas 

Utilizaci6n a~ sec3dores solares para preserva
ci6n de gr'1nos 

Aprovech~~iento pulpa de caf~ para forraje y/o 
abono Cjul1'1ico 

Purificacjon de agua para consumo humano, utili
zando pe0UC~GS filtros 

Miniplanta de cemento de horne vertical 

Ladrillo~( t0chos y otros elementos de construc
ci6n en lyase de desperdici.os vegelales 

Producci6n de carburo de calcic para uso en pe
QUCI10S t.dllcrcs ,leI arCil rural 

Hini!)lar.t("l el,' pasta cclul6sica en base de des
per(i~c.i\),; il'J1~;c()ll1s 

Segunda Fase Je los Proyectos Anteriores 

Prograrna de ~l1p~citacion servicios de informacion 
a lal.nuustritl (II) 

Asesorfa en normalizaci6n, control de calidad y 
rnetrologla 

Ev~luaci6n de yacimientos de marQol 

Adicstramiento y capacitaci6n personal 

Estudio rnercado varios productos 

Curso sobre principios de control de procesos 
terrninos y evaluacion cierres de envascs 
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Seminaria sobre usa y manejo plaguicidas 

Asistencia en Inycnierfa MecSnica 

Ro~nracion de omerqencia-planta 

PrO(Jr<lma de capaci_L1C]'_on, clasificaci6n, 
a] mClCC'r1cF'll en to ':' rccuperaci6n de in formaci6n 

i\sistc'!1'.:l.1 '-,I c1 sjstema rC(,lional de 
.La bor;l tn r _i ('S clcl Ll i1 no ros 

CapClcitClC,'", c-:t~alisis p:icrobio16gicos 

Ut i 1 i ZClC if.il {'rl!'rcr'ia solclr para secado cosechas 

Seminario par,,_ Directores de Insti tutos Latino
afl1criranos dr· Investi~Jacion Tecno16gica 

~-;r.:!rvj_cios de cnn~3ultorJa en sistemas de informa
rion fin~lI1ci ord y procedjmientos administrativos 

Capaci taci 6n ,lna1 isis microbiologicos 

Seminario sobre preparaclon y promocion proyectos 
de pe0uefia empresa 

Estutiiu de LJctibilidad para la producci6n de al
cohol como cClrburante (planta para Guatemala) 

PreparClcion de semina~lo interamericano sobre 
alcohol con~ carburante 

ANNEX All 
Page 15 of 16 



-- "mrn;- r1 C 

1.0 
..-{ 

EXHIBIT 1.) 
H 4-; 

H 0 
X 

1.0 
X ..-{ 

[.1.l 
Z OJ 

f -!--- ·I.~ 

L
Ie,'!, ! 

p., I r,! L1 ill L' C t ,-1 r 5 ' 

__ ~...l~~ ! __ "\ '_:...nJ..."J:..t.!J~ ~ 
Z 0' 
.:( 10 I 

0.. 

r -- ----------- _\ ",0 - ,;~~;;~ ""-'i-r-r-e-l-------___ ~r Regional Office for Central 

-----..: 
Adv1lory Board \ 

Cm:E,;.~t:~il ____ ... 

I 
I 

I , -----_...1 ....... .......--'! . ___ ._.. I Out.ide 
N.tional coun~ Technical Consultant. 

;'i,,::,:::,~_,'r ____ r- - -" 1 American Program. (ROCAP) 
j "-

/isst. ! \r('ctor . 
CATlE 

Element [ 
Itt\;tI-----j-

!.ur!u 1. t; 'ngr.'lm r 

-----r . _-----:---------, l I lCAITI 
Technic.11 [n,ju~tr1"l Services ~-======r---...j ~"dmlnl.tr-"-!!.v~_~~pt>~t'';'t'---~.j 

JustIn ' .. .',ipple t------.,-----~ Docur.lentatlO1 - (""Ucat10D Secrecarlal S<!rvice. 

Assis t.1nt 1!ead Drafting 
Progrn~ Econoc1.t 

\~ OJ- -- - '----1JL-_-_-..;p~r~O~j~e~c~t~~()-_p-e,--r-a--t--i-o~n~s~~H~g~r~.~~\-Extension 

Org.niz. tiona 

ICAITl 
Advisory 
Co=ittee 

I 1 Field OperatIon" Coordlna- L .. 1-------------------4-, t Ion Adv I sor J-
I Li 

--- . _--- ___________ -L ______ • ______ . __ ~ 

Cot::i~u!ltion Ten'ID 
2 Engineers - 1 Assistant 

2 Engineer. - 1 A •• I.tant 

Solar Team 

Hycfro 
study 
Engr • 

2- Engineer. - I A.51.tant 



ANNEX XIII 
Page 1 of 5 

NATURAL ENERGY SOURCES FOR OIL SUBSTITUTION 
IMPORTANT AGREEMENTS OF ':'HE CENTRAL AMERICAN 

COMMITTEE ON ENERGY (COMENER) 

(Informal Translat10n) 

The first rr.eeting of the Central American Energy Com
mission (COMENER) was held in San Salvador on ~une 19th and 
20th, at wh::'ch tjme the Corr .. inittee was officially constituted 
as an institutiGnal advisory mechanism for the coordination 
of regional effGrts for the soiution of energy problems. 

Prescnt at the meeting WL£e COMENER members a~pointed 
by the five count.L~_es cf the area and their advisors, and 
delegates of the Central ~erican Bank for Economic Integra
tion (CABEl), CEPAL, ICAP and the Executive Secretariat of 
the Central American Monetary Council (CAMC). 

SISCA, as Secretariat of COMENER, was represented by 
the Assistant Secretary General, Lic. Rodolfo Trejos D., 
and other technicians. 

ENERGY SITUATION 

On this matter COMENER recommended: 

1) The desirability of promoting the use of natural 
energy sources, mainly those which are renewable, to dimini~h 
dependence on imported energy and the utilization of non
renewable resou~ces. 

2) The need to obtain international cooperation in 
transfer of technology and experiences on tapping new energy 
sources within the reach of the majority of the population 
of the Central American countries. 

It was agreed that little use is made of hydroelectric 
and geothermal energy, that there is great consumption of 
oil for thermoelect~ic production, and the certainty that 
there will be a deticit in the oil supply required by the 
region ir. the medium term. 
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RECm-t,jl:NDA1'IO,\::3 FUR GOVERNMEt\'i' ACTIONS ON 'l'HE ENERGY CRISIS 

'l'iw l:(i i:',i tt,:",: 'cecoT,rnended that the governments take the 
followin0 ~~~ions: 

JI\ thJ~) lL"J,;:-l~, it "';(';:) u':Jre~d that as the energy crisis 
becomes more s..:'vc ",' Lhe C(~ntr:al l".Inericar. governments will 
have.. :::.) curofull/ ',' 3taDl~;:;:1 precise erlC'l'gy policies. It will 
~')I,,; ::':~:;:3C';:.'i:, L :-~kil Lnc clifLl:rcnt responsible entities coordi-
1'.,1 te the i r (:C'~ is i( ,'1:-, :\ t thc: na tional dnG reg ielOn.l level, on 
proclucL,i,on ,\:1C.1 Cl!i:~l'Cl~cialization of cnc'rgy as well as on 
urientdtio.:):~ '·'n:;.~'ll;)t.ll)n, in order b; diminish the conti
nuous unia'i.,;~,jL':_'-; ~n,,,o.ct of l.ne energy crisj;;. 'l'he objectives 
of t::c enc.c(j~! t")LL'Y ;-:;hO'.i~c; ;X~ baseG. on the tJremise that it 
is an CSS0r:t:lal :Cc~~uisite :or the development of Central Ame
rica to incrnase t:iC Cl1C'.cgy consLUnptio;) per capit.a and to try 
to: 

- l\cc\~,ll',.ci.1L\_: the utilJ2ilt:iOll 0f renewable natural re
sourccs, C~)LH"'lL;l 1'1 i11'(J.raulic and SE.othermal, as well as 
Diomass, SC):" r "i:l.Jqy and cLlol alcohol. 

- ImmcrJ-;,ltcly ~n2rC'\.iSC: the efficiency of the energy 
systems, replclcl."'J 10"J pLlJduction units. 

- Orient the consumption of oil fuels, so that they 
can be utilized in accordance with the needs of society. 

- Promote the utl~izQtion and improvement of mass 
transportation. 

- Provide tc) the national and regional oryanizations 
the ~esources which allow them to increase their technical 
capacity in Lhe energy field. 

Bearing thelbovc objectives in mind, it is reconunended 
that the Meeting l)f Ministers of E('onomy of Central America 
take the following steps and actions: 

A. Short-term Effects 

1. Support international negotiations to integrate 
an oil consumers front. 
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2. ~egotiate with Venezuela an extension of the 
original fivc-yeur term and t~e improvement of financial 
conditions 0; ll":.,-' .3:/:3tCli' ::or jJiJ.yrnent of oi~ ir::?orts. 

3 _ hlr theY" insure the £'.1el supply, negotiating 
jointly pULchiJ.sCS ~lld supplies with different suppliers. 

lJdsed on tl-.(~ r-csoll"tions of the Ministers of Eco
nomy, it w~s agreed to recoTI@enJ the establishment of a 
jiiqh Level CC)liunit.tee, which would helve among its functions 
to carry uut clirect Sovern~ent to government negotiations 
with pertinent. entit'ies of oil procluction countries and 
other enti L ~c; 0; Clr c:nterpr i sos involved in its conunerciali
zation, trilnsportation ano refining, taklng into consider
ation CentraL i\mcr"i.can r0fining conditions and capacity, so 
that supplies ()btiJ.incQ can be utilized more efficiently in 
Lhc rcgioniJ.l cuntext of such facilities. 

This nCCjoti.:.it.j.ng conunittee should helve t:,e techni
ca L support of SIECA, Cl\DEI, CAMC, ICAITI and CEPAL. 

COMl.:N r~H a 1 so rcC'c·;nmenaecl: 

The establishment of national oil commercialization 
companies. 

Other reconunendations were: 

To promote as soon as possible the agreements to 
interconnect the electric systems of the countries of the 
area. 

To initiate as soon as possible the interconnection 
lines so that they will be completed when interconnection 
agreements are finalized or improved. There is nothing 
against investments made for building such lines, as they 
are a development factor in the zcnes w~ere they are built. 

To establish a regional coordinated policy on oil 
products prices, which is in accord with final prices as 
well as with taxes and profit margins. 

To promote the utilization and improvement of mass 
transportation to substitu~e individual transportation in 
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high fuel ccnsl1....-:1pti.on vehiclcf: ,:md to inl tiat(· 3. campaign to 
incrcastJ '/0 lun ta ry enc·- _l~r sav :i.ngs . 

Tu ~tuJy the feJsibility of substitutlng oil imports 
for imports of other energy resources such as coal and na
tural gas. 

B. Medium-Term Effe2ts 

1. '~\ a[j.:;i,)n to COl-lENER the study of energy de
ve lo~)men t proCj~- .,:;,5 fur proposal to the g,)vernments. 

L. '1 e) cst"lJllsh an accelerated program for utili
zation of suS~r cone alcohol as a hydrocarbon mixed with 
gasoline, a~d fuel alcohol. 

3. l\ccclC'riltt; c.:.he development of larcje projects 
for ut.l.llzat Lon of l1y:::iYcelectric and geothermal resources. 

4. Es,-~i)J Len a prog:c3.;n Eor b.loqas production at 
the rurill Cl.[;d ~;;;',j!L cCjmmunityLcvel. 

:;. l'rc:r.iCJtc the dc;vclopment of industries which 
manufacture solilr ~ncrgy collectors for utilization as water 
heaters in hOl'l(~.cj r as seed dryers and in industrlal precesses. 

6. I)c;",·)tc the dc~vLlopment of smilli !1ydraulic 
plants which CJn cOl1lplcmcn t: the use of f:1echanica 1 or electric 
energy; the liltter whether isolated or interconnected to the 
national systems. 

7. I'rOIT,ot(:, the util_izai.:.ion and adaptation of new 
technologies for utilization of other renewable energy re
sources in the region. 

C. Long-Term Effects 

1. h:umotc the 2xplo~ation and exploitation of any 
oil sources which might exist in the country under the best 
conditions for the Central American countries which have this 
resource and Lor the region as a whole. 

2. Promote the study, research and utilization of 
the coal resources of the region. 
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3. :' rG!'.,-:.,tc rat ion(1 l uti 1 iza tinn 0 f existing forests, 
as well as devclol...>m':.:r.t of fc.st growth f,)rests for utilization 
as fuc~ I espcc io. 11 y a t the rural leve land rur small isolated 
conununitics. 

4. Promote utiliz~tio~ and o.daptatlon of new wrcld 
technology for utilization or solar energy. 
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[XhlL1t A lS ICA1'1'I's Condensed Balance 
She e t for the y t ; drs (' n d ( , d Dec e TIlb C' r 3 1, 1 9 7 5 t h r 0 ugh 1 9 7 8 . 
Th(~ Balance' Shc:ct tClt.ll has had a v~ry modest 11% increase 
in Total ;\~~S('t.:~ fr'_,ill 1 ()7~1 - lCJ78. The relatively minor in
creZlse 1S ,'1 result ,': 1',::\I'1'I':~, losses over the last two 
years. Exhibit E sh lW~; the Paid-in--Capital Account move
ment for 1978. 

b. Cum;Jitr<1ti:,:'c Incomc' Statements 

r:xhilJit C, Comparative Income Statements 
for the YCdrs 197[') Lhn1ugh 1978, reflects a constant in-
c rea s e in p r () J c' eLL ( I d ted cos t sin r e 1 a t ion top r 0 j e c tin
come. J\ detail of dctual income generated through con
tracts, projects and programs and costs related thereto 
for 1975 through 1978 follows: 

(US $000) 

COST 
Project Non- NET COST 
Related Project Project TO I<:AITI 

Year Income Helated Related Total Arnoun;:: ----

1975 1,139 1,015 428 1,443 304 
1976 940 1,053 280 1,333 393 
1977 411 555 318 868 457 
1978 74 :) 1,211 283 1,494 749 

An analysis of 1978 Loss is found dS Exhibit D, and shows 
that it can be attributed 98 percent to the fact that pro
ject related revenues do not cover project costs. Further
more, LaborQtory Services cost the Institute $77,000 in 
1978 represen tL ng 164 percen t of revenues collec ted. This 
trend is also found for the Norms and Standards Division 
which does not receive any revenues and cost the Institute 
$69,000 in 1978. Total services not chargeable to projects 
has amounted to $282,000 in 1978. The major revenue sources 
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~ ~ he r e i mbursement o f p r o ject-relate d costs which do not 
o ver t he rate o f ex pe ndi tures and q vernment contributions 

which wi ll be discussed separately , but that are not suf
ficient t o c o ver t he Institute'~ costs. 

c . Ce ntral Amer can Governments Contributions 

Exhibit E shows Central American Governments 
Con tr i butio ns a ssigned f rom 1975 through 1979. This Exhi
b i t r e veal s that the la test increase was pledged in 1976 
f rom $ 288 ,000 total a ll countries in 1975 to $400,000 total 
i n 1976 o r a 72 percent increase. All Central American 
Gove r nme nts p I dge the same amount, $75,000 per country, 
e xcept Guatemala ($100,000) which has always contributed 
more . The additiona l amount for Guatemala is considered 
a n e xt raord i na ry contribution. ICAITI's budget has increased 
65 perce nt be tween 1976 and 1979 while government contribu
t ions have been maintained at the same 1976 level. To al
leviate this situation ICAITI's Board of Directors 1978 
meeting approved an increase in country quotas of $75,000 
e a c h. Th i s ;l l-::i tiative was supposed to be included by each 
Mi niste r of Ec ' nomy in their countries respective budgets. 
The requesteu ~lncrease represents a n estimated amount of 
serv i ces to be rendered by ICAITI for each country, with 
t h e promi s e that if the country does not request services 
equal to the amount pledged, the remaining funds rema i n in 
I CAIT I a s governments extraordinary contributions. 

The Central American contributions can be 
c onsidere d current except for Honduras which owes $23,000 
rep r e senting the increase of 1976 over 1975 quota which was 
not included in the GOH budget, and Nicaragua whose out
standing contributions cover the period 1975 to 1979. See 
Exhibit F for additional detail. 

In order to alleviate cash flow problems 
caused in part by the non-payment of the Nicaraguan quota, 
CABEI's Board of Governors authorized ICAITI an l8-month 
loan in the amount of $202,000 at six per cent. The loan 
expiration date was May 7, 1979 and was extended for one 
additional year. In addition, in 1978 $75,000 more were 
obtained from CABEI pledging the Nicaraguan outstanding 
quotas as collateral as again authorized bY the Bank's 
Governors. 
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Th(~ serl(~uS or potentially serious financial 
situation ref .c",'u'd in Llh:!'jC rin,l.r:cl<.ll St,ltements will be 
addressed in t hl~ F 1I1,j) ,c ial/Manaqemen t S l ud} undertilken as 
part of AiD iniJllt t(l the }Jlnject . .in thi::; study TCAITI's 
financ;,l! ,)I'l'Du;~tlnij ,lnd reporting systems will be reviewd 
with l'r:lplid::i!o ()1l: 

; ) 1 ,'; t :1 b 1 ish i n q a s y s t (; m to )J r u v ide a c-
cllrLd.-l' <ll.d tl;n,'j~' lr.f;)l-;,ldtion to zi,>,inisLr:ltion and to de
iJ_1rtml'llL .Inti projl:Lt h"ilds. This w~ll cnLlble them to see 
potcntial !)rClb lems bcfur0 the; affect the cash flow si
tuution. 

2) Esto.blishing or revising the appropriate 
direct cost o.ccountinq system for the proper allocations of 
prOJect costs in ~ timely manner. 

3) Lstclblisl1inq or levi_sing modified in
direct cost ,lccourlt lnrj system for LlFJplication to projects 
and activitico, and tc establish a system with capability 
to revise ovcrh0Jd rat0 in a timely manner. 

-1) Estd!)lish cl system that would provide 
manilgemcnt with an ilcc~rate year by year comparison of 
operations to meilsure )roject progress as measured against 
predetermined time table. 
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COtJD~NSED COMPARflTI VE BALMCE SHEET (AUDITED) 
As of Deu:mlwr 31, 1 S7) Throu~Jh 1978 

(US ~ooo) 

As of 

ANNEX XIV 
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ASSETS 12731775 12731776 12731777 12/31m 

Cli r r ('rlt (", "1' t S ---------

[.",11 III ~ ,Il;" 220 214 267 135 
flcc t (1111: Rt'Cl' i vdb Ie 

C ,(;, r,\,'!r>rlll~cnts 325 339 334 322 
f,cc \ lUll t·, :::('ceivable o t he r 213 126 103 158 

f' ruj ',<. t~. In F'roccss 553 251 458 361 
I nVl'liI (;ry 104 104 88 97 
Other 43 1,458 --2Q 1,084 -.5.5. 1,305 lLL I ,24 1, 

I CI,) I (,',' c',' t \ ;- i t Fund 436 515 558 
T-r;~:~((:\~-l~~--~-{~c t) - 678 647 626 559 .--._----- --

lC! I, i (I C, ',," ' 2,136 2,167 2,446 2,361 

L I ('I fJ, i ~ ~ i : t ~) /<,:.! ~ :: ('I~J I TY 
-------.~--~ 

C LlII"(' II t Li ,j:' iIi tic 5 

fll Ulllrll ' :'dY.-llJ Ie 17 40 67 168 
1\\ L lIi11111 d t,'d LVd V(' ~ 80 55 95 60 127 64 232 

L(lnC! T,'!"I:; L.\I,.r,~. P,ly,'lblc! 202 277 
'[m;~l-;;-~~--;i:~i Tt--fun-d- 504 630 744 
-------- ---
Dc,fl'rl-cd C red it', 

LO,lfl ~ 1-'c1y,Jbl,~ 66 50 13 30 
F'roj('ct /\dvances 512 578 108 158 225 238 240 270 

EQUITY 

Paid in Capital 923 1,071 915 516 
C.A. Govt, Quot.:lS 325 339 334 322 
General P,L'serVe 230 1,478 1,410 1,249 ~ -- -- --

Tot.)1 Liabilities and 
Eq u i t y 2,136 2,167 2,446 2.361 
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ANALYSIS OF PAID IN CAPITAL ACCOUNT 

PreViOl!S Balance 

Vacation and Fringe Benefits 

Aprl ication Cost/Revenue 
from Operation 

Pension Plan 

Piltcnt 

Previous YCLlrs Adj us tmcn t 

Cost Chonycs 

TOTAL 

AS OF 12-31-78 

(US $000) 

Balance 
12-31-77 

915 

915 

I 978 Balance 
Increases Decreases 12-31-78 

915 

13 20 (7) 

1,224 1,564 (340) 

( I ) 

4 (4 ) 

13 9 4 

51 (51 ) ---
1,250 1,649 516 --



I C A I T I 

COt),PARAT I VE I fJCOME STATEMENTS (AUD I TED) 

For the Years Ending DCCClllber 31, 1975 Through 1978 

(us $000) 

FisCAl Years Ended 
12/31/75 12/31/76 12/31/77 

I t;COi-l[ ----

Government Contr ibut ions 208 366 385 

ContrJcts, Projects and 
Progrd[lls 1,139 940 411 

Don<.Jtiolls il nd Subsidies 28 42 25 

Other 108 315 55 

TOTAL INCOME 1,483 1,663 876 

E XPE r~s I:: S 

Cost of Contr-acts, Pro-
j IC t s and Programs 1,443 1,333 868 

O\-m Ac t i vi tic s 33 51 63 

Other 131 100 --
TOTAL EXPENSES 1,476 1,515 ~ 

NET INCOME (LOSS) __ 7 148 ( I 55) -- --

ANNLX XIV 
EXHIBIT C 
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12/31/78-

392 

745 

4 

82 

.GEl 

1,494 

70 

59 

1,623 

( 400) 
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ANALYSIS OF 1978 LOSS 

(US $000) 

Revenues 

Projects 697 

Laboratory Services 47 

Government Contributions 412 

Norms and Standard Division 

Services not Chilr~leable to Projects 

Other Income or Expenditures ~ 

TOTAL 1,245 

ANNEX XIV 
EXHIBIT D 
Page 7 of 42 

Expcnd- Income 
itures (Loss) 

1,088 (391 ) 

124 (77) 

412 

69 (69) 

282 (282 ) 

82 7 --
1,645 ( 400) 
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C A I T I 

CENTRAL "'HER I CAtJ GOVERNMENTS CONTRIBUTIONS 

AMOUNTS ASSIGN[U BY COUNTRY FOR YEARS 7 ':;/80 

(US DOLL/\RS) 

(Projected) 
1975 1976 1977 .!1.78 1979 1980 

COSlil Ricil 52,000 75,000 75,000 75,000 75,000 75,000 

El Salvildor 52,000 75,000 75,000 75,000 75,000 75,000 

Gu c:J t c.:m.) 1 a 1 I 80,000 100,000 100,000 100,000 100,000 100,000 

Honduras 52,000 75,000 75,000 75,000 75,000 75,000 

52,000 75,000 75,000 ~Q.Q. 75,000 75,000 

Totill 288,000 400,000 400,000 400,000 400,000 400,000 -------

II Includes $28,000 in 1975 and ~20,000 thereafter considered extraordinary 
q uotrl S. 
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STATUS OF CENTRAL AMERICAN GOVERNMENT 

CONTRIBUTIONS AS OF 6-30-79 

OUTSTAtW PAYMENTS OUTSTANDING 
BALANCE 1979 RECEIVED BALANCE 
12-31-78 QUOTAS TOTAL 1979 AMOUNT PERIOD -- ---

Co'..ta Ric;] 22,000 75,000 97,000 40,750 56,250 Balance 1979 

E1 Salvcldor 75,000 75,000 37,500 37,500 Balance 1979 

GU'-ltefll.J1a 100 000 .!! , 100,000 100,000 

Hondu r,l~ 23,000 75,000 98,000 50,000 48,000 1976 & 1979 y 

t~icclrd9u.J 277,000 75,000 35~,000 352,000 1975/1979 

TO rI\lS 322,000 400,000 722,000 228,250 493,750 

1/ Includes $20,000 considered extraordinary quota. 

2/ Represents 50<; of 1979 quota and $23,000 increased quota for 1976 over 1975. 

3/ Payment m~de in 1978 for $52,000 corresponding to 1974 quota. 

LAST 
PAYMENT 
MADE 

1979 

1979 

1979 

1979 

1978 3/ 
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CA~JE chanycd their accounting system in late 1977 
and ~t the san~ time changed their fiscal year from July 1 
through JUlle 30 to coincide with the calendar year. These 
two factors have made a detailed comparative analysi~ of 
CATII~'s financial statements difficult and not all that 
mC.J.ningful. 

a. General \'lorking Fund 

CATI~'s General Working Fund, Comparative Con
solidated Income anJ Expense Statements, Exhibit G,shows 
that for the period ended December 31, 1978 Excess of Income 
Over Expenses was $168,000. This statement does not include 
either project related income or project related expenses, 
on~J' core budget expenditures and non-project related income. 

b. Core Budget 

Attached, Exhibit H, Core Budget 1978, gives a 
breakdown of expenses incurred without direct relation to a 
specific project activity. These costs are paid for mainly 
by profit from commercial operations, contributions and over
head charged to projects. 

c. Excess of Income Over Expenses 1978 

CATIE's overall Excess of Income Over Ex
penses for 1978 is shown in Exhibit I. This shows their 
total income was $3,539,000. Of this $690,600, or 20~ Wud 
represented by direct contributions. Costa Rica, Panama and 
Nicaragua, each, contributed $50,000 and the balance, 
$540,000, was contributed by the Inter American Institute of 
Agricultural Sciences (IICA) under a ten-year agreement with 
CATIE, signed July 1, 1973. Agreements with three othe~ 
Central American countries are being nec]otiated, and if 
signed could increase annual contributions by $150,000. 

Another large portion of total income is represented 
by Commercial Operations. The CATIE facilities encompass a 
coffee plantation, a cattle and milk operation and a small 
cocoa plantation. For details of what these operations have 
contributed to the overall CATIE financial situation for the 
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last three Qno one half years, see Exhibit J, Income and 
Expenses by Con~ercial Operation. 

Thr J ,1Ujest iJortion of tot.:ll income is represented 
by Cnntnl)u~inns for Executior, of Projects. This is the 
VQ lue 0 t 3<] rLol.'mcn ts .:lnd contracts which member countries 
anJ other or<]anizQtions have signed with CATIE for work on 
spocific projects. 

On t~lC (:xpense i)ortion of the Statement of Excess of 
Tncol1\,-, OVer l:'~:)eflSeS, Exhibit I, the largest item is the 
cost of Technical Programs ($2,315,000). This line item 
CLln be broker, cl,)'~:n j nto two parts: one, the core budget 
for the j",'i'_':ilCh clivl.sion which wa~ $971,000 in 1978 (see 
exhibit Il) and two, the cost directly attributed to re
search projects undertaken under contracts. This amounted 
to $1,344,000 in 1978. Another notable expense item is the 
cost of the commercial operation $393,000. This was offset 
by the income earned from these operations. 

d. Conclusion 

General Working Fund Statement, Exhibit G, 
shows that activities not directly related to project income 
or project expenses had a net profit of $168,000 in 1978. 
On the other h.:lnd, the General Statement of Income Over Ex
penses, Exhibit I, shows the total net excess of inco~e over 
expenses to be $88,000. The difference between the two 
Statements represents project related activities and shows 
a net loss of $80,000. This is a 6% cost overrun and can 
easily be absorbed by the $690,000 annual contributions. 

We believe th.:lt a research institution which has over
runs of only 6% of project related costs has sound contract
ing policies and good overall administration. 

Administrative Capability 

This project Nill be focused on CATIE's Natural Re
newable Resources Division. This division had a budget of 
$153,000 in 1978. This project will be adding a yearly 
aV8rage of approximately $900,000 to the budget. We have 
considered Lhis in the project preparation and are includ
ing as project inputs administrative and support items 
which will be necessary to achieve project purpose. 
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Additionally, illcluded in the budget is an overhead line 
item. This is at CATIE's ~tandard rate. It is provisional 
pending an audit to determine the exact rate which we will 
apply.'" 

With these items included we believe that CATIE will 
have the administrative capability to carry out the pro
ject. 

''<Any increase in overhead costs will be covered by contingency runds 
or funds provided through reductions in the funding levels of the other 
project activities. 



COMPARfl T I VE 

AS OF JUNE 30, 

Basic Budget Income 

Other Income 

Tutal Income 

Basic BucJget Expens<-:s 

Other Expenses 

Tut,ll Expenses 

Excess of Income Over Exp. 

CAT I E 

GENERAL WORKING FUND 

ANNEX XIV 
EXHIBIT G 

page 13 of 42 

CONSOL I DATED INCOME & EXPENSE STATEMENTS 

1975, 1976, 1977; DEC. 31, 1977 AND DEC. 31, 1978 
(US $000) 

12-31 12-31 
1975 1976 1977 ...JJ1.2 . .2.978 

870 985 1,336 603 2,260 

83 22 __ 5 269 __ I~ --_.-

953 1,007 1,34 I -.E2 2,275 

724 910 910 604 2,050 

163 30 --..J1l 4 -.2L 

887 940 ~. 608 2, 107 -- --

66 67 .---Dl. 264 168 -- ---



CAT I E 

1978 BUDGET EXPENDITURES 

Board of Direc~or~/Executive Committee 
Office of the Direct0r 
Public Relations and I~~ormation Office 

Sub Directi~c~c~-c~ 
Sub Direct/':'rs. i:~~:-.(J ::. T(:ch. Coop 
;\nn ila 1 C ro:~;? :' r' . .c7 r ~m 

l\~~::-::a.~ Proc~G.c·t:,:~ t)rogr-J.~-l 

~~at.ural !~C':·:c··.·::b:c.· ;).c:sC"')urces ['rog. 
~~hr~rYI Docu~c~t~ticn 
~,,~!~,.- rater': SC)-·~~ r:..~·,-·.S 

?cs: Grad~atc: ~ro~ra~ 
O~h0r ~evc~s Yr~ining Program 

Sub Dircct./hd~i~istration 
Fina:lce Sectr.Jr 
Human j~.eso'Jrcc:s Sector 
Ccmml':" i ca t iron:i Sec tor 
Truns~or~. 3nj ~gric. ~achinery Sector 
Mai~t.Ena~cc and Genera~ Services 

Coffee a~d Sugar Cane Production 
Cocoa Seeds and Pl~nsts Production 
Miik ~nd Sub~rQCucts 

Electricity 
Housir,g Repairs 

SUB TOTAL CORE BUDGET 

ANNEX XIV 
EXHIBIT H 
page TIOf t.2 

22.2 
97.7 
32.7 

152.6 

59.1 
59.2 

286.7 
70.9 

223.6 
153.0 

10.1 
37.8 
53.7 
16.8 

970.9 

39.4 
65.3 
16.3 
27.5 

129.8 
255.4 

533.7 

224.4 
68.2 

100.0 
392.6 

50.6 
6.6 

57.2 

2,107.0 

http:Direct/TE.in


1978 - CA'rrE 
Excess Of Income Over Expenses 

Income: 

Govcrn:nent Quota:~ 

Products and Services 
Commer~iill Operations 
Administration of Projects 
Cont r i 1)l] t j on,; for execut ion of 
Projects 

Other 

Total 

Expenses: 

Direction 
Technical Programs 
Administrative Services 
Commercial Operations 
Other 

Total 

Excess Income Over Expenses 

690,600 
440,726 
949, 926 
177,862 

1,264, 173 
15,908 

152,587 
2,314,944 

533,667 
392,644 

57,227 

ANNEX XIV 
EXHIBIT I 
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3,539,195 

3,451,069 

88,126 
====== 
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FISCAL YfAR ENDItJG JUNE 30, 1975, 1976, 197/ 12/31/1977, 1978 

(US $000) 

NET 
INCOME EXPENSES INCOME 

Cattle & Milk Operations 157 13 i 26 
T u r ria I ba Fa rrn 207 135 72 
La Lola Farm 48 29 19 

Tota 1 1975 412 295 117 

Cattle & Milk Operations 118 95 23 
Turrialba Farm 275 161 114 
Li.l Lola Farm 56 42 14 

Total 1976 449 298 151 -
Ca ttl e & Mil k Operations 106 100 6 
T u r ria 1 ba Farm 623 198 425 
La Lola Farm 124 If 2 82 

Total 1977 853 340 513 
= -

Cattle & Milk Operat ions 39 41 (2) 
Turrialba Farm 342 113 229 
La La 1 a Fa rm 69 30 .22. 

Total July/Dec. 1977 450 184 266 
-- -- --

Cattle & Milk Orerations 924 100.1 o.n 
Turrialba Farm 652 224.4 427.6 
La Lola Farm 205.5 68.2 137.3 

Total 1978 949.9 392.7 557.2 
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DETAILED PROJECT B~DGET 

JANUARY I. 1980 TO DECEr.BfR 31. 1985 

TOTAL YEAR 1 YEAR 2 YF.Ai( 3 YEAR 4 YEAiI 5 
BUDGET LI NE ITEMS P.M. Amount P.I1. Amount P.I1. AI7I0unt P.M. Amount P.M. Ao'oun t P.M. A,."'C'Uf'lt 

Prf)j~ct Ecooom i s t 14 23,330 7 11.200 7 12.13 J 
Frcject Operations Manager 57 lC3,5SS 9 14,1,80 12 20. E :C i2 :2,S33 12 2., , ~ 1 ; 17. 26,444 
Coordination Advisor 54 !e3 ~'q 

I ' 6 9,60" 11 2 0 . ~ 00 12 22,533 12 2:" ~ 11 I 2 26,~1,4 

Combustion Enginner 1 60 113,338 12 19,2)0 12 2C,SO) 12 22,5)3 12 g,411 12 26,4~4 

Combust ion En9 ineer 2 ~5 82 l~~ 9 14,1, :;CJ 12 2c,3.JQ 12 22,533 12 24.411 
Ero]ineer (Biogas #2) 32 56,' 13 8 12,SOO 12 20,800 12 72, ~3 3 
Engineer (Biogas NT) 58 108,9P1 12 19,200 12 20,8co 12 22,533 12 24 I ~ 1 1 18 ~~:R~~ Engineer (So I ar #T) 58 103,981 12 19,2~J 12 20,SSO 12 22,533 12 24,1, 11 
Engineer (Sol.H 12) 

24 41 ,667 
6 9,600 12 2 O. ~ GO 6 11 ,267 

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

Total Frofessional 402 747,000 81 129,600 103 ]78.53n 90 IhK,998 72. I ,~() ,~:.)6 51) 123,-"0(-

Draftsman 46 27.523 6 3,000 10 ~,~ 17 10 5.E.67 1 C C,.3SE 10 6,883 
Eng:neer Aide #1 46 26,]67 10 5,CCJ 12 t. SJ~ 12 7,039 1 2 7.6;'2 
fngireer Aide #2 45 25,667 9 4.5:'0 12 6.500 12 7,O3~ 12 7.f.25 
Engineer Aide 13 44 25,1f,7 8 4,000 12 6.500 12 7.u39 12 7.628 
Secretary 60 35,428 12 6,000 12 h .5(10 12 7.039 12 7,£25 12 8,261 

Total Non- Prof ess i ona I 241 139,952 45 22,500 58 31 ,~I 7 5E 34 ,023 Jr. %,868 " '0 lhl44 

Total long Term Personnel 6.b,l 88f,2 952 12f, 15_~ H<I. 2nqaS1~Z lilg 2QJ.0~1 un lHJ.3l~ 78 13a.s.so 
Consultants 34 182,350 10 38

0
f,OO 9 46,000 7.5 4~,300 5.5 ~2.950 2 to,sno 

l1anagement Study 4 50,000 4 50, 00 => 
CJ ..,. ..... 

10, 500'~ 
. .,. 

Total Short Term Professionals 38 212,350 14 88,hOn 9 46,000 7,5 44,300 
5.5 ~2,950 2 :-J 

>-: 
TOTAL PERSONNEL 681 1,119,302 I~D 240,700 170 255,947 155.5 ::'~7,321 135.5_226 • .284 80 149. OS()'-.J X 

H , - < ., 
I:-
N 



I C A I T I 

BUDGET LINE ITEMS 

Total Travel and Per Diem 

Training - Short Term 
'Workshops 
Sem i nars 

Total Training Costs 

Equipment & :!ateria1s 

Te Ie CDrrwnun i cat ions 
Reports and Publications 
Pol icy Study 
Evaluation 

Total Other Costs 

Overhead (80% of LOng TerlD P.ersonneJ) 

Sub Tota I 

Contingency 5% 

Sub Total 

Inflation ~% of Long Term Personnel 
10% all other - compounded) 

TOTAL 

Page 2 of 2 

YEI,R , YEAR " YEAR 5 
P.P'!. Amount 

'3 .• , ROO 27J,~87 55,012 68,925 ------ ------~ ----

oJ, c.:>: 12,000 12. O~:; 
2". I;: 5 9,37, 18. 75~ 
5h~50 ___ l02:)JL _____ 1-", :: ?: ) ____ l~, ... 

1::'.'.;,:375 21 ,3 7~ 30,75J 30,750 30,750 ------------- -------
289,500 

20,JJO 
25,000 
25,000 
90,000 

160,000 

106,000 

4,000 
5,000 

30,000 

39,000 

.'.;S,SO() 

4,000 
5,000 

25,000 

34,000 

16] ~958 . ____ ~7~0~9~.~S~6~2 ______ ~12~,~6~8~Q ______ ~ 

2,696,226 583,767 603,080 

___ --=8:,.:7-',"'S:..;1;:.0"--___ :18, 947 19,573 

2,783,736 602,714 622,653 

45 5 , 91 4 51.,927 

3,239,6S0 602,714 674,S80 

60,'.100 

4,000 4,000 4,OJO 
5,000 5,C:;) 5,0')0 

30,000 _D~::O_ 

39,000 9,00') 39, cei!. 

1"i2J17 14..6, ,,(,7 110,S':'0 

601,588 543,351 364,.'.;40 

19,£2S J7, I'd) 11,830 

62] ,113 560,9.'36 376,270 

1 ()8,941 154,336 140,6.60 

730,054 71S,372 516,930 

"O~ 
tlJ ...... 

lQ ...... 
~ M 

X 
" ~< 
.~ H 

,-, <: 
.&:-
~ 



!I.. ROCAP CONTRIRllTION - ICAITI 

1. Profcssion,ll StClff 

ANNEX XIV 
EXHIBIT K 
Page 19 of 42 

J>rufl'~;~;l()ndlo; ,Ire to be rccruited locally for lonq term 
Sl'I'vicc i 11 tile PI-O jed. Pay and administration for these people will 
Iw in ,l('C()rclll1Cl' with lCI\ITJ current personnel policy. Salary in the 
f i r~:iL Yl'<lr of the· projl·('t was c;stimated based on current salary scale 

,1\ 1('1\1'1'1. j'cd lowin'J th,,: policy of giving employees a step increase, 

,'qUell to H. 33 u f bi1sc silL1ry per annum for longevl ty, the personnel 
cost~; over the Ii fc· of the' project have been increased accordingly. 

2. Non-Profcs:.;iolldl Staff 

TIlL' :HJn-profes:;lol1al staff is paid and administered the same 
ilS the profcssiol1dls except the starting salary is much lower. 

3. COllsult.ll1ts 

TIll' cost of short term consultants is estimated to be $250 
per \'Iork ill,! (LI),. Per diem, however, is computed on calendar days. 
'l'i'e L1tc: of per chern .is $50. It is estimated that the average cost 
pel. trip will iJe $800. Purther, it is estimClted that the length of a 
trip will be J2 days. Computation is as follows: 

Calendar 
YC3r Work Days Rate Days Rate Total 

1 97.5 x 250 24,375 + (154.5 x 50) = 7,725 -- 32,100 
2 119 x 250 29,750 + (165 x 50) == 8,250 38,000 
3 114 x 250 28,500 + (164 x 50) = 8,200 == 36,700 
4 110 x 250 27,500 + (165 x 50) == 8,250 == 35,750 
5 24 x 250 == 6,000 + ( 58 x 50) == 2,900 8,900 

Total 151,450 

Trips to average 12 working days each: 



Year Salary & Per Diem 

1 32,100 + (() 7 . 5 -
~ 

2 38,000 + (120 -· 3 36,700 1- ( 114 · 
4 35,750 + ( 110 · · 5 8,900 + ( 24 .!. 

Airfare 

12 x 8 00) 
12 x 800 ) 
12 x 800) = 
12 x 800 ) = 
12 x 800 ) = 

Total 

6,500 
8,000 
7,600 
7,200 
1,600 

ANNEX IV 
EXHIBIT K 
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Total 

+ = 38,600 
+ = 46,000 
+ 44,300 
+ = 42,950 
+ = 10,500 

182,350 

computation of person months: Based on 20 \\larking days per month: 

Year Workdays 

1 97.5 .!. 20 5 , 
2 120 '- 20 6 • 
3 114 f 20 = 6 
4 110 .. 20 = 5.5 
5 24 .!. 20 = 1 f 

4. Financial/P1anast~men t Study 

included .,!,; part of the project is a Financial/Management 
Study to revi (~\V lCilITl'::; L1.l~counting and management information sys
tems to make l"l'commc:lJcl,-j t- Lons for sound fiscal policy. It is estimated 
this will cost $~O,ono. 

All full-timo professional personnel are expected to travel 
90 days per year (7.~ per person month). Trips are to be 10 days in 
length; round trip is estimated at $200/trip. Per diem is $35 
(ICAITI Rate) plus average $15 per day travel costs - total $50. 

Year PH Days Travel Rate Total 

1 81 x 7.5 607.5 x $50 $ 30,375 
2 103 x 7.5 772.5 x 50 = 38,625 
3 90 x 7.5 = 675 x 50 = 33,750 
4 72 x 7.5 = 540 x 50 = 27,000 
5 56 x 7.5 = 420 x 50 = 21,000 

Total 150,750 



INSn~JTO INTERAMERJCA."'IO DE OENCIAS AGRICOLAS 

Esc~la de Sueldo5 par~ el Personal 

de Categoria I'roresionBllntemacional 

Efectiva aI lOde enero de 1979 

PASOS 
Oue , 

2 3 4 5 6 7 Jl8 9. 10 II 11 Il 

SO N·D S 36.031 S 36.691 
N·S 34.031 34.706 

n 57.542 58.596 

0.2 N·D 33.150 33.875 S 34.600 S 35.340 
N·S 31.310 31. 995 32.680 33.365 

n 51.813 53.323 54.833 56.435 

0·1 N·D 28.845 29.562 30.279 30.996 S 31.713 S 32.395 S 33.055 
N·S 27.180 27.867 28.554 29.241 29.928 30.580 31.210 

n 43.090 44.524 45.958 47.392 48.826 50.240 15 1.615 

P·5 N·D 25.899 26.496 27.07S 27.633 28.186 28.740 29.293 S 29.847 S 30.400 S 30.954 
N·S 24.374 24.946 25.504 26.033 26.561 27.090 27.618 28.147 28.675 29.104 

n 37.443 38.569 39.690 40.756 41.819 42.885 43.986 45.094 46.200 47.308 

P-4 N·D 21.357 21. 909 22.461 23.013 23.565 24.102 24.639 25.176 25.728 26.280 S 26.832 S 27.350 
N·S 20.082 20.604 21.126 21.648 22.170 22.682 23.194 23.706 24.228 241'780 25.272 25760 

n 29.240 30.209 31.1 77 32.146 33.120 34.115 35.109 36.104 37.126 38.154 39.215 40.212 

P·3 N·D 17.796 18.308 18.821 19.318 19.831 20.343 20.856 21.357 21.822 22.287 22.752 23.217 S 21.682 
N·S 16.726 ; 17.208 IHi91 18.163 18.646 19.128 19.611 20.082 20.522 20.962 21.402 21.842 22.282 

D 23.27') 2,1 097 24.952 25.780 26.635 27.488 28.361 29.240 30.056 30.872 31.688 32.504 33.337 

P·2 N·D 14.695 15.140 15.573 16.005 Ib.438 16.870 17.303 17.735 18.168 18.600 19.033 'c:! '"'31 r-: > 
N·S 13.805 14.2 ~5 14.633 15.0-10 15.448 15.855 16.253 16.670 17.078 17.485 17.893 OJ >, X z 

cO 0 ::: :: 
II 18.432 1<).106 19.7(,2 20.437 21.124 21.810 22.497 23.183 23.870 24.583 25.305 ro t"1 H M 

~t;:lX 

p., N·D II 514 11.932 IDSO 12768 13.186 13.604 14.022 14.425 14.843 15.240 W H 
N·S 10814 11.207 11.6UO 11.993 12.3% 12.779 13.172 13.555 13.9-18 14.320 ~Hl~~ 

U 13.na 14.3(2 14.928 15.533 16.145 16.779 17.412 18.023 18.656 19.258 o t"< 
'n 

• N 

N·D = Sueldo nelo aplil;iulC a los funcionarios con dependicntes. 

N-S :z Suddo nelo aplicahlc a los funcionarios sin dcpendientes. 

B ... Sueldo brulo que sc uliliLa excIusivvnenle para el dlculo de los aporles al Fondo de Retiro. 
, 



ANNEX· XIV 
If .. .;;n~o IN1ERAMERICANO DE CIENCIASJAGRJCOLAS EXHIBIT L 

TABLF I 
Escala Vigente para Ajuste por Lugar de Deslino Pac;e 38 OF 42 

Efectiva al lOde rnero de 1979 

Factores de Ajuste por LugJr de Dest ino POSITIVOS 

para Lugares Asignados 

PAS OS 
Ctase 

2 3 4. S 6 7 8 9 to 11 12 tJ 

50 0 S 1.503 S 1.533 
5 1.375 1.403 

0·2 0 1.384 1.414 S 1.444 S 1.474 
S 1.269 1.295 1.322 1.348 

, 
0·1 0 1.249 1.272 1.294. 1.317", S 1.339 S '.362 S 1.384 

5 1.150 1.171 I. I 90' 1.210 ,. 1.229 1.249 1.269 

P·5 0 I. I 44 1.163 1.181 1.199 1.219 1.236 1.256 S 1.275 S 1.294 S 1312 
S 1.057 1.074 1.090 1.106 1.124 1.130 1.156 1.173 1.189 1.206 

P-4 0 957 979 1.001 1.022 1.046 1.065 1.084 1.103 1.123 1.147 S 1.170 S 1.192 
5 889 909 929 948 969 986 1.003 1.020 1.038 \1.059 1.080 1.100 

£1·3 0 803 826 847 867 889 91 I 934 956 975 993 1.012 1.030 S 1.050 
5 749 770 789 807 827 847 868 888 905 921 939 9S5 973 

"·2 [) 667 687 705 n4 743 762 781 799 818 837 855 
5 616 643 660 677 61)5 712 729 746 763 780 797 

1'·\ [) '531 549 567 585 603 621 640 656 673 690 
5 499 516 533 550 567 583 600 615 631 646 

0= Ajusle aplicablc: al fllncinnario con dc:pc:ndicnlc:s. 

5 = Ajusle aplicablc: Oll fllnciunario sin dcpendicntcs: 

NOTA: Las sumaS aqu{ mo~trallJs!>( multiplican par el numcro tie faclorcs po~ilivos asignados at lugar don de Irabaja el funcionario y e\ resullado se lIJe,1 lisueldo bbic:o. 



AN:-n::i: XI'.' 
INSTll1JTO INTERAMERICANO DE CIENCIAS AGRICOLAS EXHIBIT L 

TABU: I 
Escala Vigente para Ajuste por Lugar de Destino Page 39 ')F 42 

Efecliva al lOde c:nero de 1979 

Factores de Ajuste por Lugar de Destino NEGA TIVOS 

para Lugarc:s Asignados 
~. 

PASOS 

Case 
2 3 4 5 6 1 8 9 10 II 12 13 

SO 0 S 1.458 S 1.487 
S 1.333 1.360 

0·2 0 1.342 1.371 S 1.400 S 1.430 
S 1.230 1.256 1.282 1.307 

1).1 0 1.170 1.198 1.227 1.256 $ 1.284 S 1.312 S 1.338 
S 1.077 1.103 1.128 1.154 1.179 1.203 1.227 

p·s 0 1.052 1.076 1.099 1.121 1.144 1.166 1.188 S 1.210 S 1.232 S 1.254 
S 972 993 1.014 1.034 1.054 1.074 1.093 1.113 1.133 1.1 52 

p·4 D 870 892 914 937 959 980 1.022 1.023 1.045 1.067 S 1.089 S 1.110 
S 808 828 848 860 888 907 927 946 966 \986 1.005 1.024 

P·3 0 7~8 748 769 78') 809 830 850 870 889 90B 926 945 S 963 
S 679 6IJH 717 735 753 772 790 B08 825 8~2 859 816 892 

P·2 I> lifJ·t 6~2 639 656 674 691 708 725 743 760 777 
S 566 5H2 5')8 614 630 645 . 661 677 693 708 724 

p., () f177 4')) 510 527 543 560 577 593 610 626 
S 4·19 4fi4 ·HlO 4')5 511 526 541 556 571 586 

() = Ajllste aplkaulc:l1 rllllciulIJriu cun dcpcnJiclllcS. 

S = Ajustc aplicable JI fllnciollario sin dcpcndicntcs. 

NOTA: LJs SlInlaS aqu ( mostradJ~ se mllitiplican por el numero de factorcs negalivos asignados allllgar donde trabaja cl funcionario y el result:Hlo se deduce del S\lcldo b£Iico. 



CAT IE 
(U.S.$) 

PhD's _ 1_ _ 2 _ _3 _ ...L --L 6 Total 

Recruitment & Repatriation 750 750 1500 

Transportation of Personal 
Effects 6250 6250 12500 

Installation Allowance 1650 1650 

Family Allowance 1750 1750 1750 1750 1750 1750 10500 

Education Allowance 1260 1260 1260 1260 1260 1260 7560 

Insurance Coverage 500 500 500 500 500 500 3000 

Home Leave 3000 3000 6000 

Housing Allowances 4200 4200 4200 4200 4200 4200 25200 

Pension Fund Retirement 15S9 1607 1656 1706 1755 1805 10088 

Basic Salary & P.S.I. 22460 23013 23565 24102 24639 25176 142955 

Post Differential 3000 3000 3000 3000 3000 3000 18000 

43379 38330 35931 39518 37104 44691 238953 '"0>-3 ttl>' 
tlJ >' XZ ====== ===== ===== ===== ===== ===== ==:=== 1.QtD ::::z 
(l) t"' HC1 

ttl t::!x .e- H ~ 

~H >-3 X 
H H 

C t"'< 
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.e-
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CAT IE 
(U.5.$) 

MS's -L. 

Recruitment & Repatriation 750 

Transportation oi Personal 
Effects 6250 

Installation Allowances 1650 

Family Allowance 1750 1750 1750 

Education Allowance 1260 1260 1260 

Insurance Coverage 500 500 500 

Home Leave 3000 

Housing Allowances 4200 4200 4200 

Pension Fund-Retirement 1248 1289 1332 

Basic Salary & p.S.I. 18821 19318 19831 

Post Differential 2550 2550 2550 

38979 33867 31423 
====== ===== ===== 

1750 1750 

1260 1260 

500 500 

3000 

4200 4200 

~374 1418 

20343 2085E. 

2550 2550 

34977 32534 
===== ===== 

.....L 

750 

6250 

1750 

1260 

5L 

4200 

1462 

21357 

2550 

40079 
===== 

Total 

1500 

12500 

1650 

10500 

7560 

3000 

6000 

25200 

8123 

120526 

15300 

211859 
====== 

':1>-3M:t>o 
ll!:t>oxz 

cO to ::: z 
('[) t"'" I--d'!:l 
.l:'-MtoX 

t4 H !::3x 
H H 
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FU[lWOOD PROJECT - CATIE 

ANNEX XIV 
Page 42 of 42 

ESTIMTED CATIt COIITRIBUTION c. OTHfR CONTRIBurlOllS Tu THE PROJECT 

Principal forc,ter (fuclwood) 

PhD C. '1acr." l.ond 
F'hD G. Bud.,,.,,ky 

\lut"".hL'd Mqt. 
PhD C. <I" I,,, ~a la, 
MS 
MS 
A~r . 

Ii. 
f'. 
J. 

.J i nlt'nf'" 
Ror,t, f0 

C, ~ lil t' 
rhD 'W. Up ',(1/1 

l~ . 

M() r~. J. Ct·~"d I d 
BUD II. f .. Ji nll'r 
US C filHhrJII 

In!t'r" .. t iun,,1 Professiol,als 

CHI M M. S,HI thHl',in 

MS C. G""I.Ji ,-/ 
l rIG l'. R i Vl'l'.) 

Ho~t C,,""t r)' Mdnager 
Nat i(lfldl Pr(lfessionals 

(us $000) 

CAT I E 
TOTAL HOST COUNTRY DIRECT INDIR_[~C~T __ __ 

P.M. An"unt ~::--~u-;:;t P.M. Amount P.M" Amount 
~ -2':"- "-;-T- -YS'"l--

15 45 15 45 
20 71 20 71 
24 72 2~ 72 
2l~ 7(,~ 2 l: 1 L 

22 66 

20 60 ~o 60 
22 66 22 66 
29 102 29 102 
36 108 36 108 
18 63 18 63 
7 2 I 7 21 

____ " -_3,-,-,{}L-=~ <.! ;i- .:i.I.5-=~:3.y')- -- -I "JlI----z;;;~----::::-~----::-:-

7 7 7 7 
I ~ 17 14 17 

38Z 2~~ 7 7 
384 288 

4]2 ..J.lL--·--- 28 3 I J.8lt- 288 

Secrel~lril\S 

ric 1 d !\ S 'J i :, t ~! n t s 
laGorLrs 
Non-Pr0fc,sional Staff 

Ful I Time 
Full Time 

72 S4 77 54 
72 30 /2 )0 

TOT'\L f·f.R~DrllnL (100) 

Pl)!:Jt Grcldu,)tc Stud. 
Sholl C(Jurscs 
:'em i nil r ,,/\.Jc,r k shop s 
Training Costs (200) 

Region •• 1 Trdvcl 
Local Tra\'~1 

Total Tr.wel 

Office E~uipmcnt/Space 
Vchicl ... , 
A~ric. Equipment/Lab, 
10015 
Audio Visual Equipment 
E'luipment Costs (LOD) 

Corrmuniciltions (SOD) 

Haint. of Op. Equip. (600) 

Research Inputs (lOO) 

General Expenses (900) 

GRAND TOTAL 

U.J&---2J.L __ ;';T.-.-- -:- --- ---- _.2l38"-_.....2li 
_____ --<2""'28.2.. __ .-~.Ul::L----12.'.-_--·-~.!..---=:·-----=-=--_2.l.J.i.--·~...l4 

457 .7.522 

144 144 
30 30 
60 60 

___________ -_2 3'-.1_, _ -·-::-:-::--==-1~, ____ _ 144 

18 6 12 
IU 18 

·-3r-------:---ilj---- -----;-:12;------:-:----
--------------~~-

4 
30 

(, 

6 

4 
30 

6 
(, 

50} 

2 2 
----------!iE---==------r.~8-----:-:------------::~--= 

III 

47 

27 

______________ 48 ___ _ 

36 

21 

12 

75 

21 

15 

30 _______ -1-8 ___ 

3,003 2,1~6~1~==~3~1~9====9~1~7====~1=62=====7=l'=2==~2~.~5~2~2====5~O==2 



PEACE CORPS COOPERATION 

ANNEX XV 
Page 1 of 3 

The presence of Peace Corps Volunteers throughout the 
region (except Panama and, presently, NiGaragua) offers nu
merous benefits during Project implementation. During Pro
ject preparation Peace Corps Volunteers: 

participated in a survey of communi~' - elwood prac
tices, and 

- consulted with ROCAP officer s o n nUillerous occasions 
regarding technologies in use, tree farming practices 
and the relative merits o f technology and fast grow
ing tree development programs. 

Central American Peace Corps Directors gave ROCAP their 
current projections for fu t ure volunteer assignments and 
provided helpful guidance on the proj ect design. 

Project implementation will benefit fr om the partici
pation of some 46 Peace Corps Volunteers to support essential 
ield work of CATIE and ICAITI wit coope rating national 

institutions. 

CATIE 

With regard to the fuelwood production and area fuel
wood balan e methodology portions of the Project, volunteers 
may: 

- participate in survey and field data collec~tion on 
fuelwood species, cul t ural p ractices, critical area 
determination and demonstration areas or trials, 

- assist national techn i cians to plant nurseries and 
field experiments, apply cultur al practices and 
plot treatments and harvest exper im .... e 1tal plots, 

- supervise in the planting, culture and harvesting 
of demonstration plots, 

- assist in organizing surveys and studies of rural 
and urban attitudes, preferences, costs and uses of 
fuelwood in the home, in business and in industrial 
enterprises, and 



ANNEX XV 
Page 2 of 3 

- participate in training courses on fuelwood research 
and demonstrations. 

Trained volunteers in forestry, anthropology, rural so
ciology or agricultural economics will be needed during the 
six years of project life starting as early as possiLle. 
Leadership will be provided by the national project leaders 
with appropriate CATIE technicians. 

are: 
Projected requirements for this segment of the Project 

Post 

CATIE 
Costa Rica 
El Sa.l.vador 
Guatemala 
Honduras 
Nicaragua 

Number PCVs 

six (increase of two) 
four 
four 
four 
six 
six 

Person Years 
per PCV 

six 
six 
six 
six 
six 
six 

IClI.ITI 

With rega~~ to the technology segment of the Project 
volunteers may: 

- assist in selection of demonstration sites, 

- partiCipate in technology training and seminars, 

- assist national counterparts and participating 
agency personnel in technology trials, supervision 
and evaluation, 

- assist in planning dissemination programs for sub
sequent implementation by national cooperators, 
Peace Corps and other voluntary organizations. 

Volunteers trained or experienced in appropriate tech
nology, dissemination or training are preferred. Also in
cluded is one trained volunteer holding a BS or more ad
vanced degree in mechanical or chemical engineering for as
Signment to ICAITI to support the work of the combustion 
engineering group. 



ICAITI 
Costa Rica 
El Salvador 
Guatemala 
Honduras 
Nicaragua 

Number PCVs 

one 
three 
three 
three 
three 
three 

ANNEX XV 
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Person Years 

five 
five 
five 
five 
five 
five 

The Peace Corps will asswne total normal volunteer sup
port costs except for modest project support for specific 
rural transport costs for access to project areas and to at
tend seminars or participate in research planning and exper
iment analysis at the two cooperating institutions (inter
national travel and per diem) . 



CATIE DETAILED INSTITUTIONAL ANALYSIS 

A. Organization 

1. Summary History 

ANNEX XVI 
Page 1 of 16 

CATIE is situated near the city of Turrialba, 70 
kilometers southeast of San Jose, Costa Rica. The valley 
of Turrialba was selected in 1942 as the site for the 
headquarters of the Inter-American Institute of Agricul~ural 
Sciences (IICA) of the O.A.S. When the General Directorate 
of IICA was transferred to San Jose in 1960, it maintained 
at Turrialba those activities initiated in 1942: training 
and research in agriculture, animal husbandry, and forestry. 

To carry out these functions IICA created the Cen
tro de Ensenanza e Investigaci6n (CEI) at Turrialba. From 
1960 to 1969 the training of Latin American personnel in 
Turrialba was strengthened and that decade saw the steady 
growth of IICA's Postgraduate Training Program. In 1970 
CEI became the Centro Tropical de Ensenanza e Investigaci6n 
(CTEI), still a part of IICA and maintained the emphasis on 
postgraduate training; research continued as a back-stopping 
activity for training. 

2. Creation of CATIE 

On January 12, 1973, IICA and the Government of 
Costa Rica executed an agreement to create the Centro Agro
n6mico Tropical de Investigaci6n y Ensenanza (CATIE). This 
agreement was approved by Costa Rica's Legislative Assembly 
in June, 1973, anQ Turrialba was designated the headquarters 
of CATIE. 

This non-profit autonomous organization, scientific 
and educational in nature, was created to promote and carry 
out research at different levels in the areas of agriculture, 
forestry, and animal husbandry, with the purpose of respond
ing to the needs of the American tropics, particularly the 
countries of Central America and the Caribbean. 

Upon establishing CATIE, its founders gave it a 
clear mandate to shift emphasis from teaching to research 
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with a sharp focus toward solving problems of the small 
farmer. Research was no longer to simply ccmplement the 
Postgraduate Study Program but was to assume a more active 
role corresponding to the work carried out by national 
institutions in order to better respond to the percelved 
needs of the region's countries. 

3. Current Organizational Structure 

As of Janu~ry 1978, CATIE's activities in the 
fields of rese~rch, training, and technical cooperation 
were reorganized into three functions (research, training 
~nd technical cooperation, ~nd administration) thereby 
eliminating the previous departmental structure in order 
to Uive CATIE more flexibility in its new interdisciplinary 
research approach to solving the problems of small pro
ducers and to meeting its obligations in training and tech
nic~l cooperation. 

There are now three Sub-Directors immediately 
responsible to the Director of CATIE -- the Sub-Director 
for Research (Dr. Hector Mufioz), the Sub-Director for 
Training and Technical Cooperation (Dr. Eduardo Locatelli), 
and the associate Sub-Director for Administration (Mr. 
Gustavo Delfino) . 

The research activities under Dr. Mufioz include 
four programs: Annual Crops (headed by Dr. Pedro Ofioro), 
Perennial plants (Dr. Gustavo Enriquez), Cattle and Small 
Farm Animals (Dr. Gustavo Cubillos), and Natural Renewable 
Resources (Dr. Gerardo Budowski). Dr. Locatelli is respon
sible for three programs: Postgraduate and Other Training 
and Technical Cooperation. Mr. Delfino is responsible for 
five CATIE administrative functions: finance, personnel 
management, communications, transportation, and agricultural 
machinery, maintenance and general services. 

4. Organizational Relationships 

a) Formal Agreements 

CATIB's membership presently consists of Panama, 
Costa Rica, Nicaragua and Honduras. Each pay $50,000 annual
ly. El Salvador has the membership proposal before their 
Congress at the present time; Guatemala is negotiating mem
bership. 
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Whi12 CATIE's basic core budget has remained rela
tively stable since the Center's inception as an autonomous 
unit, the financial resources from external sources to carry 
out specific tosks have steadily grown. Collaboration with 
AID and the illternational conununity has increased signifi
cantly in recent years as discussed below. 

Under a Project Agreement signed with ROCAP on 
February 13, 1979, CATIE is und~rtaking the Small Farm Pro
duction Systems Project (596-0083). In this effort, CATIE, 
in cooperation with national research institutions in Cen
tral America ond Panama, is developinCJ a regional program 
in agricultural research which: (a) places priority on the 
special needs of small farmers; (b) focuses on the whole 
farming system of the small farmer and the interrelation
ships among technology, services iilstitutions, and economic, 
social, and cultural factors affecting small farm agricul
ture; (c) makes extensive usc of field testinq" on small 
farmer plots to adapt Losic research to Local conditions; 
and (d) places special emphasis on Jev~loping methodology 
for developing farm lev~l crop ond onimal systems, disse
minati\~n methods ,)[ reseiJ.rch n~sul ts, and recorrunendations 
to otr" ... r small [arms in other similar areas of Central Ame
rica and Panama. 

In the past ROCl,P has assisted CATIE in conducting 
the Soil Fertility Project (596-0063) I and Small Farm Cropping 
Systems (596-0064), the latter co~plet~d in March, 1979. 
These proj ects enabled Cl~'T' IE to eY!::L:nci 1 ts acti v i ties to all 
the Central American countrit2s, conducting research on small 
farms with the coopero t ion and ;),11~ [iCipe, t.".on of national re
searc;, agencies. AID/W, in C01H1C:ctiofl with the International 
plant Protection Center (IPPC) I i'cO ft;.;·'(llng a regional pro-
ject on weeds and their cont.rol. OthOj~ li. S. assistance in
cludes that of a group of yGun~ pro~essio~als from the 
Peace Corps who ossist in v3rious projects. 

Through its 'l'echniccd Cooper.J.tion Organization (GTZ), 
the Federal Republic of Germany is .J.sslsting a Genetic Re
sources Project to preserve species of high genetic value 
that otherwise would be lost. The project will make ma
terials available to interested countries as alternatives 
to the farming system components presently in use. 
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The International Development Research Center 
(IDRC) of Canada is financing a study of the importance of 
agricultural bi-produc~s in animal nutrition and is sup
porting counterpart research personnel to work on farming 
systems for annual crops in Honduras and Nicaragua. Ad
ditionally, the IDRC is underwriting a cattle research pro
ject which CATIE developed for IDIAP (Panama). Two more 
proJects being developed for IDRC financing will undertake 
research on systems for semi-arid zones and research on 
combined agriculture and forestry systems (agroforestry). 
The Canadian Government, through the Canadian International 
Development Agency (CIDA), grants fellowships to graduate 
students from Latin American countries to CATIE. 

CATIE and the Inter-American Institute of Agricul
tural Sciences (IICA), are collaborating with the French 
Governmcilt in the translation and adaptation of the 
"Tropical Agriculture Handbook". The Government of the 
Netherlands hds assigned resident scientists to CATIE and 
is the main sponsor for the Postgraduate Study program 
which finances fellowships for professionals from all the 
countries of the American Continent. 

Work in forestry documentation was initiated in 
1977 by a technician assigned to CATIE by the Government 
of Switzerland in connection with its Technical Cooperation 
Office (CTS). This collaboration includes finanCing for 
publications, equipment, and operational expenses in ad
dition to technical assistance. 

Preliminary negotiations are underway with the 
Governments of Japan and Israel to obtain their cooperation 
in soils and training respectively. 

Besides the project support from the governments of 
the more developed countries, CATIE receives support from 
several international organizations. With assistance from 
the World Bank (through the Central Bank of Honduras), CATIE 
is providing technical assistance to dairy cattle production 
in San Pedro Sula, Honduras, and a similar project with the 
Central Bank of Panama is being developed. 

For many years the Organization of American States 
(OAS) has been granting fellowships for the postgraduate 
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Study Program and has sponsored short courses in specific 
subjects. At present the OAS contracts CATIE to do re
seurch for the rural development of western Honduras, and 
a sinlilar activity is under consideration for the Atlantic 
Zone of Costa Ricu. 

In support of management and conservation of na
tural resources in the Central American Isthmus, agencies 
such as the World Wildlife Fund (WWF), the International 
Union for the Conservation of Nature (IUCN), the Food and 
AgricUlture Organization of the United Nations Educational, 
Scientific and Cultural Organization (UNESCO), have con
tributed to specific projects. 

In joining the international network of institu
tions associated with the United Nations University (UNU), 
CATIE became the first member organization to carry out work 
in the area of natural resources conservation. CATIE and 
the Institute of Nutrition for Central America and Panama 
(INCAP) are the two Central American regional centers which 
are members of the UNU network. 

CATIE has received assistance from both the 
Rockefeller Foundation and the Rockefeller Brothers Fund 
(RBF). The latter is currently supporting a project on 
Management and Conservation of Wild Lands in the region. 
Discussions have been initiated with the Ford Foundation 
and with the Kellogg Foundation for assistance in socio
economic studies and technology transfer training, respec
tively. In the private sector, the American Cocoa Research 
Institute (ACRI), has supported CATIE activities in the 
production of hybrid seed necessary for the expansion of 
cacao plantations in this hemisphere. 

b) Formal and Informal Working Relationships 

CATIE now has close ties with the International 
Potato Center (elF), one of whose scientists has been as
signed to CATIE since 1976 on a research project aimed at 
the production of potato varieties for the low humid tropics. 
These varieties could be of importance as alternative crops in 
the farming systems of the area. In April 1978, CATIE signed 
an agreement with CIP to establish the latter's regional 
office for Central America and the Caribbean with CATIE at 
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Turrialba. CATIE's farming system research has led to a 
regular exchange of related information with other inter
national centers doing related research. Among these are 
the Internationill Rice Research Institute (IRRI), the In
terna tiona 1 Inst i tute of Tropical Agriculture (II'rA), and 
the International Crops Research Institute for the Semi
Arid Tropics (INCRISAT). Contact is also maintained with 
the Asian Vegetable Research and Development Center (AVRDC), 
the International Board of plant Genetic Resources (IBPGR), 
and the International Fertilizer Development Center (!FDC). 
CATIE also maintains professional contacts with Oregon 
State University, and the Universities of Florida, Iowa, 
and Kentucky. 

Within the region there are several organizations 
with which CATIE coordinates its programming and project 
development and implementation. The Secretariat for Central 
American Economic Integration (SIECA) plays a fundamental 
role in the formulation, coordination, and promulgation of 
regional agrarian policies. CATIE maintains special coordi
nating relationships, including mutual support for shared 
project objectives with ICAITI, INCAP, the Regional Organi
zation for Plant and Animal Sanitation (OIRSA), and the 
Central American Bank for Economic Integration (CABEI). 

Because of its historical association with IICA, 
CATIE continues to work closely with that organization. 
The work in research, training, agricultural information 
generation and transfer as well as technical assistance 
that both institutions carry out in the Isthmus, requires 
effective coordination to maximize results. 

B. Infrastructure 

1. Lands 

CATIE's central facility covers 1,069 hectares of 
the Turrialba Valley, bordering the western side of the 
City of Turrialba. Most of this land is relatively flat. 
The soil lends itself to such crops as coffee, sugar cane, 
cacao, improved pasture, citrus and other fruit trees, 
vegetables, and forest trees as well as livestock. There 
are seven major soil series found at CATIE: Reventaz6n, 
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Turay, Institute Clay, La Margot, Cervantes, Colorado, anL 
Birrisito (as well as other miscellaneous sOils). Of the 
total la~d area some 266 hectares are devoted to crop re
search programs, 287 to animal research production, and 100 
to the natural renewable resour~es program (including forests). 
396 hectares are used for residential areas, buildings, and 
landscaped areas (the remainder is in commercial production or 
a reserve). 

Some 60 kilometers from Turrialba, between Siquirres 
and port Lim6n on the Atlantic slope of Costa Rica, CATIE has 
another farm, "La Lola", 102 hectares in size. The climate 
there is warm and hl~id with an annual average rainfall of 
3500 millimeters. The original vegetation of the area was 
wet tropical forest. Pre~ently it is dedicated principally 
to production research development and multiplication of 
cacao hybrid seed and the commercial production of cacao. 
Some combined agriculture and forestry studies also are 
being undertaken at this facility. 

2. Buildings and Facilities 

CATIE's main facilities include four office build
ings, a conference hall and other meeting rooms, classrooms, 
and teaching laboratories. There are also laboratories and 
facilities for soils, plant pathology, wood technology, com
puter technology, entomology, plant physiology, animal nu
trition and physiology and languages. The Center has 13 
greenhouses, a herbarium, two cold chambers for genetic ma
terials, an arboretum, nurseries, and a meteorological 
station. Presently under construction is a new 24 room 
dormitory and a warehouse/workshop. 

Added since the creation of CATIE have been a build
ing for the Cattle and Small Animals Program and one for the 
Soils Laboratory, a cold chamber for genetic resources, an 
apartment building to house visiting scientists, an enlarged 
potable water supply with an internal purification system, 
and facilities for drying and processing cacao seeds. Most 
of these facilities have been built with funds derived from 
the sale of lands. 

The Orton Memorial Library was retained by lICA upon 
the creation of CATIE but is still located in Turrialba, 
serving the region's countries as well as technicians and 
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students at CATIE. This library, reputedly the finest agri
cultural library in Latin America, houses over 80,000 volumes, 
2300 titles of periodicals, and 110 titles of bibliographical 
i~dexes and abstracts. 

Other CATIE facilities include three dormitories for 
bachelor students, 11 apartments for married students, one 
gucsthouse, one apartment building for visiting scientists, 
48 residences for technicians, a cafeteria, a recreation 
center with swimming pool and sports areas, and two school 
buildings, one for an elementary school and the other for 
a kindergarten. 

3. Equipment 

All laboratories are adequately equipped for re
quisite research and teaching (the modern soil laboratory 
has a capacity for analyzing 200 samples daily). 

CATIE maintains a motor pool of some 60 vehicles 
(buses, utility vehicles, carryalls, microbuses, s~dans, 
trucks) and a fueling station. It also is equipped with 
agricultural machinery including tractors, bulldozer, loader, 
and spray equipment for the commercial farm operation (coffee 
and sugar cane). The dairy farm has a mechanical milking 
facility and operates a creamery. 

Center equipment also includes Hewlitt-Packard and 
IBM Computers for processing experimental data. The 
conference room is equipped with slide film projectors as 
well as an opaque projector. 

4. Professional Staff 

Attached is the professional staff list of CATIE 
personnel in the Natural Renewable Resources Division 
(Exhibit I), as well as the job descriptions of the senior 
and junior professional staff to be employed under the pro
posed project (Exhibit II). 



De
gree 

PhD 

PhD 

MS 

MS 

AGR. 
ENG. 

PhD 

MS 

BS 

MS 

I-IS 

Name 

CATIE PERSONNEL AS OF 8-31-79 
NATURAL RENEWABLE RESOURCES DIVISION 

Professional Description 

country 
of 

Citizenship 

Professional Personnel (13) 

Gerardo Budowsky 

Gonzalo de las 
Salas 

Pablo Rosero G. 

Frank Zadroga 

Jean Combe 

William Dyson 

Nico Jan Gewald 

John M. Hudson 

Dasyonomist-Program Head Venezuela 

Forester, SpeCialist in 
Forest Soils Colombia 

Dasyonomist - Forestry 
Management Ecuador 

Specialist in Hydrographic 
Basin Management USA 

Forester Swiss 

Geneticist, Specialist in 
Fast Growing Species England 

Tropical Forester Holland 

Forestry Engineer-Special-
ist in Forest Fires England 

Craig Macfarland Wild Area Management USA 

Humberto Jimenez S SpeCialist in Agro
Communication 

Stationed at University of 
Costa Rica LabOratory 

Colombia 

Chern. Manuel de San 
Eng. Roman 

Wood Processing 
Assistant 

Costa Rica 
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Financing 
Source 

CAT!E 

CATIE 

CATIE 

CATIE 

B 

A 

D 

A 

E 

CATIE 

C 

Allocation 
of Time to 

Fuelwood Proj. 

50% 

50% 

50% 

50% 

50% 

50% 

33% 



De-
gree Name 

MS Guillermo Gonzalez 

Eng. Daisy Rivera G. 

~upport personnel 

Flor de Celia 
Pacheco de R. 

Zaritza Chaves M. 

Ana Lorena Calvo 

Ana Grace Hidalgo 
de M. 

Amalia Vega A. 

Oscar Ramirez 

Manuel Sequeira 

Rafael Aguero A. 

Oscar Ovares 

Alexis Ramirez 

Roger Morales 

Francisco Solano 

Victor Aguilar 

CATIE PERSONNEL AS OF 8-31-79 
NATURAL RENEWABLE RESOURCES DIVISION 

Country 
of 

Professional Description Citizenship 

Chief of Laboratory of Costa Rica 
Forestry Products 

v-lood Anatomy Specialist Costa Rica 

(13) 

Executive Secretary Costa Rica 

Secretary Costa Rica 

Secretary Costa Rica 

Secretary Costa Rica 

Secretary Costa Rica 

Laboratory Assistant Costa Rica 

Laboratory Assistant Costa Rica 

Field and Laboratory Asst. Costa Rica 

Field and Laboratory Asst. Costa Rica 

Field and Laboratory Asst. Costa Rica 

Investiqation Assistant Costa Rica 

Janitor Costa Rica 

Carpenter Assistant Costa Rica 
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Allocation 
Financing of Time to 

Source Fuelwood proj. 

C 33% 

C 33% 

CATIE 

CATIE 

B 

E 

C 

C 

C 

CATIE 

CATIE 

CATIE 

E 

C 

C 



Notes: Source of Financing 

A. Overseas Development Ministry (ODM) Great Britain 
B. Directorate of Development Corporation and Human Assistance - Swiss 
C. University of Costa Rica/Ministry of Agriculture - Costa Rica 
D. Netherland Kingdom 
E. Rockefeller Brother Fund (RBF) 
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JOB DESCRIPTIONS - CATIE 

General 
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Senior Professional Staff should hold the degree of 
either Ph.D. or M.S. or have other equivalent qualification 
plus experience and exceptional capability in his field 
\oork in LDCs, and should have an appreciation of and a com
mitment to interdisciplinary planning', execution and analy
sis of forestry resellrch, not only within the C"TIE proje~t 
group, but also in collaboration with the technical person
nel of cooperating institution.. A major part of the acti
vities of the S~nior Profes.ional Staff will pe in critical 
and potentially critical area. for fuelwood 4vailability in 
the cooperating countries. 

1. Energy Specialist 

The energy specialist will have the overall responsi
bility for the development of an are~ fuelwood balance 
methodology. He ·dll participate in the selection of cri
tical and potentially critical area.. He will develop 
guidelin~s for the gathering' of reliable statiltical data 
on fuelwood consumption in CAP on a national basis. He 
will participate in the interpretation of datA g,~erated 
throughout the proja.:t period. 

2. 

The Silviculturist will have the respon.ibility for the 
analysis of the existing' trial plot. and for the planning, 
design, execution, management and anal~.is of new experiment. 
He will plan an important role in the determination of cri
tical and potentially critical area. for fuelwood availa
bility and participate in the development of the ~rea fuel
wood balance methodology. He will partiCipate in the Itudy 
of tree-environment interaction. and the ident1fication of 
traditional agrofore.try technique. important for fuelwood 
production. I:e will delign new agrafore.try experiment •• 
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He will select fuelwood species to be introduced in 
selected areas, design experiments to test these and de
sign management trials for existing vegetation as well as 
for plantations. 

3. Fuelwood Project Representatives for the Six Countries 
(Junior Silviculturists, M.Sc. Level) 

Three forest research project representatives will 
provide CATIE leadership for the fuelwood related activi
ties, at the national level, ln the six CAP countries. 

These professionals, resident in CAP countries, will 
cooperate with other project personnel resident at CATIE 
in all activities, including the conduct of baseline sur
veys and field trials, and experiments of mutual concerns. 
In addition, they will serve in the same capacity as the 
CATIE resident professionals to develop close collaboration 
with relevant national institutions and their technical 
personnel. They will be the points of contact between na
tional personnel and CATIE project staff in the planning 
and analysis of project results at the national level, and 
in the management of the field work and training. 
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4. Land Use Specialist in the Field of Natural Resources 
(M.Sc. Geography) 

This specialist will, in close collaboration with the 
rural anthropologist/sociologist, plan, design and imple
ment a field survey in CAP in order to determine critical 
and potentially critical fuelwood availability areas. He 
will prepare current land use maps of these areas using 
aerial photography and draw new detailed maps of the demon
stration areas. He will participate in training at dif
ferent levels and organize a course on aerial photointer
pretation for forestry and land t1se, principally as these 
relate to fuelwood production. 

5. Rural Anthropologist/Sociologist 

The rural anthropologist/sociologist will, in collabo
ration with the land use specialist, plan, design and im
plement a survey in CAP in order to determine the critical 
and potentially critical areas for fuelwood availability. 
He wi~l analyze the questionnaires especially prepared for 
this project and indicate limiting socio-economic factors 
for the establishment of fuelwood production units. He will 
give the outline for the project's sociological approach to 
make the project activities readily acceptable to the rural 
conununities. 

The anthropologist/sociologist will participate in 
training at different levels and prepare information on 
which technology transfer can be based. 

6. ~conomist (Natural Resources Use) 

In collaboration with the rural authropoloqist/socioloqist 
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and the silviculturist, this economist will put the survey 
results in an economic context. Furthermore, he will de
sign and implement accounting methods necessary for the 
analysis of costs and benefits of the activities carried 
out in the fuelwood demonstration units. In this analysis 
he will determine the economic soundness of the different 
techniques under trial, evaluating tangible as well as non
tangible benefits and drawbacks. He will study transport 
and marketing processes for fuelwood and indicate the 
limiting factors requiring special attention. He will de
sign methods to achieve higher efficiency of fuelwood pro
duction with a low-cost input. He will be involved in 
teaching at different levels. 

7. Information Transfer and Use Specialist 

This specialist will be active during the last years 
of the project when trials and fuelwood demonstration units 
start to yield results of sufficient reliability. The ex
tensionist will be required to organize information transfer 
activities such as short courses, slide/film shows, field 
days, extension informative publications, radio transmis
sions, and other audio-visual techniques on fuelwood pro
duction and use. 

Short Term Consultants 

During the Project, specialists working in fuelwood and 
charcoal production and Itilization will be called upon to 
visit Project activities in the countries to assist in con
duct of the various field trials. 

These consultants will be hired from Latin America, 
Africa or Asia. They will be experienced in selection of 
species, charcoal production, and/or utilization of fuel
wood by rural communities. Broad experience on plantation 
techniques, management procedures and problems faced, 
particularly acceptance by rural populations, will be an 
important aspect or their consultations. They will also 
assist the Project regarding alternate land use practices 
and be knowledgeable on various socioeconomic aspects. 
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One consultant should be a charcoal specialist, who shall 
determine the efficiency of traditional charcoal techniques 
and design and put into practice alternative more efficient 
production methods. Total estimated services are 32 person 
months over the six year life of project. 
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CATIE's Linkage to National Institutions 

Under this Project, CATIE will have the oppor
tunity to build upon existing links to several national 
and regional institutions. All of the region's Minis
tries of Agriculture or agencies therein have memoranda 
of understanding with CATIE. In addition the govern
ments of Panama, Costa Rica, Nicaragua and Honduras are 
now members of CATIE and contribute to its core budget 
support. Other institutions, both public and private 
have indicated an interest in working with CATIE in the 
area of fuelwood production and will be encouraged to 
take part in the Project effort. The following discus
sion identifies some of the key institutions in each 
country that are already working with or are expected 
to work with CATIE. 

Panama 

The Ministry of Agriculture (MIDA) and its Di
recci6n de Recursos Naturales Renovables (RENARE) will 
be the primary public sector collaborators in that coun
try. RENARE and MIDA are extremely interested in natural 
resource conservation and have planted tree trials them
selves and in collaboration with the FAO, which will be 
used as a source of data for this project. RENARE will 
be the primary counterpart institution to CATIE in Panama. 
It will have overall responsibility for implementation 
of project activities in that country. In addition, 
RENARE will coordinate this project's fuelwood produc
tion activities with the more general forestry and con
servation related activities of the Panama Watershed 
Management project approved earlier this year. 

The Summit Botanical Gardens, soon to become a 
part of panama, will be a potential source of seed and 
technical experience because it has tree species from 
various parts of the world. These could be useful to 
both Panama and other countries of the region. In ad
dition, the universldad de Panama and its Escuela T6c
nica Forestal have data, expertile and intereat in the 
fuelwood production area and can Berve al valuable ad
visors to or collaborators in this project. 
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The Instituto de Hecursos Hidrtflulicos y de Elec
trificaci6n (TIIRE) is WOrf~in'] on watershed and forest re
source conserv,lt ion. They wi 11 be encouraged to collab
orate with this nroject ~nd utilize data and plant mate
rial developed for w~tcrshed conservation, erosion control 
nnd fuelwood production. 

J n the pr i v"tc sector, the ban dna companies I 

natural resource conservation associations and numerous 
private f~rmers h~ve plots of trees that can yield valua
ble growth, consumer wood acceptability and economic data 
useful to P.::Jnam.::l, the Project .::Ind to other CAP countries. 

CostZl Eicz1 

VZlriou;o institutions in this extremely resource 
conservZltion conscientious country will collaborate with 
CATIE to cZlrry out t11C ZlCt i vi ties of thi s Proj ect. CATIE 
and the Ministerio de I\gr iCl.llturCl' s (MAG) Direcci6n Fo
restal are expected to collabornte in the reexamination 
of the 1067-1068 F~O field plots in various parts of the 
country, review new Ml\G (FAO) and AID/MAG upper Reventa
z6n Watershc~ tree plots, collaborZlte in the critical 
area survey, and develop new fuelwooc1 species experiments 
and fuelwood c1emonstrutions with fZlsL-growing species. 
The Direcci6n 'will be CATIE's principal counterpart inst
i tution in Costa Eicd zmd will have overall responsibility 
for project implementution. 

In ~ddition, CATIE will seek out the collabora
tion of the USAID Ml\G group working on the new AID Na
tural Resources Conservation Project. They plan to also 
contact the Instituto costarricense de Electricidad (ICE), 
the Junta Administr~tiva de Desarrollo de la vertiente 
Atl~ntica (J-APDEVA), the Instituto de Tierras y Coloni
zaci6n (ITCO), the Ml\G's Extension service, banana com
panies, the Universirlad de Costa Rica, the Instituto 
Tecno16gico de Cost~ Rica and the Peace Corps for colla
boration in carrying out the critical area survey and 
planting trials and demonstration plots. 

Nicaragua 

The new Nicaraguan government has indicated to 
CATIE its interest in participating in this program. The 
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Ministry of Agriculture's (MAG) Direcci6n de Recursos Na
turales Renovables (DRNR) is expected to take the lead 
role in the execution of this project in Nicaragua. DRNR 
and MAG technicians and the extension services as well as 
the Instituto cle Fomento Nacional are expected to collab
orate in conducting surveys for the identification of the 
most serious fuelwood availability (critical and potential
ly critical) areas of that country. They will also col
laborate in planting and collecting data on existing and 
new plant species potentially useful for fuelwood, conduct
lng social acceptability studies of wood species for home 
and industrial use and other elements of this Project. 

As the project progresses it is expected that 
land reform recipients, private sector social organiza
tions, and the University will collaborate in one or more 
phases of this Project. 

The Instituto Nacional de Tecnologia Agropecuaria 
(INTA) and the Overseas Development Ministry of Great 
Britain had a tree production project, which ended in 
1978 and which can provide valuable data on tree growth 
and seed material to this Pr.))ect. 

Honduras 

Various institutions in Honduras have extremely 
valuable data for the Project. They can be expected to 
collaborate in one or more phases of the program. The 
Corporaci6n Hondurefia de Desarrollo Forestal (COHDEFOR) 
has worked with CATIE previously as has the Direcci6n 
General de Recursos Naturales (DGRN). COHDEFOR will be 
CATIE's principal counterpart in Honduras. Both COHDEFOR 
and the DGRN will be valuable sources of data for a range 
of plant species in Honduras that are growing under dif
ferent ecological conditions. Also, the Escuela Nacional 
de Ciencias Forestales (ESNACIFOR) which trains most of 
the country's practical foresters has plant data. It 
will be invited to collaborate in training courses and 
to carry out d~~onstrations of existing and new tree spe
cies for fuelwood production. 

The Lancetilla Botanical Gardens, formely oper
ated by the united Brands Corporation and now by the GOH, 
has vari0us exotic tree plantings and is an extremely 
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important seed source. Data from these plots, and from 
the FAO/MRN/C~IIDEFOR projects at Lake )bjoa and Choloma 
as well QS the CATIE/OAS project at Santa Rosa de Cop~n 
will be v~luable to the Project. Also, the plantings, 
seed proPQgZltion, the most complete co~lection of central 
American botanical samples and the forestry nursery ac
tivities of the Excuela Agricola Panamericana, as well as 
the Holdridge Life ~one survey soon to be carried out in 
Honduras, will provide extremely valuable inputs to a 
range of Zlctivities planned under the Proje~t. 

The Peace Corps' past and ongoing activities in 
resource conservation and tree production will be reviewed 
and their active collaboration in this CAT.[E project will 
be solicited. 

EI Salvador 

No other country in the CAP region has as serious 
a fuelwood availability situation as does EI Salvador. 
The Ministerio de Agricultura's (MAG) Direcci6n de Recursos 
Naturales Renovables, Servicio Forestal (DRNRSF), the Cen
tro Nacional de 'recnologia Agropecuar ia (CENTA), the Ins
tituto Salvadoreno de Tierras Agricolas (ISTA), and the 
Electricity Institute are all extremely concerned with 
deforestation Zlnd production of fuelwood. Research work 
on leucaena for fuel and animal £eed is being carried out 
by the public sector as is the planting of a number of 
tree species for forest proQucts, fuel, erosion control, 
agro-forestry, and windbreaks. These and private plantings 
in various parts of the country are expected to yield 
valuable data on trees, their ecological adaptability 
(especially to drier-short rainfall situations) and poten-
tial for fast-growing fuelwood production. 

Collaboration by the MAG and its dependencies 
in forestry and CENTA will be the linchpin for Project 
activities in EI Salvador. The DRNRSF will be CATIE's 
primary counterpart institution in El Salvador. However, 
all of the aforementioned are expected to collaborate 
actively in the critical area surveys, developing data 
on existing and new fast-growing socially acceptable 
species, cllitural practices experiments, and other acti
vities programmed under this Project. Due to the extreme 
seriousness of the fuelwood problem in EI Salvador there 
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is little doubt that one of the community energy balance 
methodology test areas will be located in that country. 

The Peace Corps in that country is extremely 
interestc(l in the fuelwood situation and its solution. 
CATIE will request. a number of Peace Corps volunteers to 
work with national technicians, communities and small 
farmer~ on various elements of this effort. 

Guatemala 

In Guatemala, there is growing interest in non
conventional and fuelwood energy production and use. 
ROCAP has had formal expressions of interest in this proj
ect from the National Planning Council and the Minister 
of Economy. CATIE's Director has been informed by a Vice
Minister of Agriculture that the Ministry of Agriculture 
is extremely interested in this project an~ as a result 
will push for full paying membership in CATIE. It will 
also actively support research and training on fuelwood 
production through its forestry agency, the Instituto Na
cional Forestal (INAFOR), and extension service. lNAFOR 
vlill be CATIE's primary counterpart agency in Guatemala. 
CATIE also expects to work with the Instituto de Ciencia 
y Tecnolog£a Agropecuaria (lCTA), the Electric Institute 
(INDE), the Fomento y Desarrollo del Peten (FYDEP), and 
the banana companies. 

INAFOR, INDE and the banana companies have establish
ed trials and collected growth and adaptability data for a 
range of trees having fuel production potential in Guatema
la. CATIE also expects to work with lNAFOR, ICTA, and 
INDECA on surveys to determine critical and potentially 
critical areas and on agroforestry experiments and demon
strations. 
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Wood Production 

, I 

Silviculture of fast 
growing species 

Management of secondary 
forests 

Forest so i Is 

Genetic improvement 

Forest entomology 

Forest fire management 

Forest Products Laboratory'~ 

Forestry documentation 
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6 de agosto de 1979 

El InsLitulO Cenlroantcric3no de Investig<1cion y Tecnologla Indus
trlill - leA1TJ -, ha inforll1:ldll a esta Secretar13 Ceneral de las conversa
ciollC's que :lctu;l1IllCnle sc C'sl;]n realizando con ROCAP sobre un "Pr:Jf~ram3 de 
Em'q',1n de Fucnl cs no ConVL'ne 10n::11es en la Rer,ion Centroamericane!". 
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ride, a fiil ell' quc puce;! l'(Jlllc~l1zar a ejecutarsc a la Dayor brevcdad I>osible. 

No esLi dL'111:iS lndic;lr <11 Sei'ior Director (!UC esta Secrelnrl<l Gener[" 
dcsLic ya o[tece lodo ~jU apoyo al PrQp,rama. 

Al <If:radl'Cer al Selior Director Ie! atencion a la presente, aprovecho 
1a orortu~iJad j1ar3 rcitcrarle las ruuestre!s de mi m~s alta consideracion. 
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MINISTERIO DE ECONOMIA 

J193 

Senor 
Harry Ackermann 
Director de ROCAP 
GUATEMALA 

Estimado senor Ackermann: 

GUATEMALA, C. A. Au~ I u ti 40 ~p. '7Q 
f ; I" - : () I.! 

R 0 ~ I.,' I G :] t. T [ ~ A L A 

8 de agostv de l, 979 .-

-------------

El ICAITI ha puesto en mi conocimiento las gestiones que 
esta realizando ante ROCAP, Lndientes a cbtener financiamiento 
para un programa de energ(a de fuentes no convencionales en la 
regi6n centroamericana. 

Como considero que el programa antes mendonado redun 
darla en beneficio de los parses del area centroamericana, de la 
manera mas atenta ruego a usted se considere favorablemente la 
gesti6n del ICAITI, la rual, en mi caracter de Presidente del Co 
mite Directivo del lCAITI y de Ministro de Econom(a de Guatem~ 
la, me es grato apoyar en su totalidad. 

Agradeciendole la atenci6n que se sirva dispensar a la pr~ 
sente, hago propicia la oportunidad para saludarlo con muestras
de consideraci6n yalta estima, 

~~~t-~l-~3-~'---------
~IINIBTRO DE ccn .. CMIA 
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SHRUB AND TREE SPECIES FOR 
E~ERGY FRODUCTION 
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This Anne~ discusses ?resentLy known species and provenances 
which will be considered, among others, for test plantings 
under this project. It also discusses considerations on the 
introduction of r;cw spec:i.es into th3 region. 

;·i-tnclqcc: ;·;atural Forest vs. PlantaLions 

:'1:i:,,~HJl:l; ::.J.turdl forests may be a valuable source of fuelwood 
in Sl)JLC fortunatc locations of Central America. In the cri
tic.J.} fuelwood scarcity areas, with which this project is 
mainly concerned, accessible forests will already have been 
hL2c3Vily exploited and seriously depleted. In such circum
stanc~s, various types of fuelwood plantings will be neces
sary to provlde accessible and socially, as well as econo
mically, acceptable sources of fuelwood. 

~atur.J.l forests produce much of their woody biomass in forms 
not. readily utilizable by small farmers or by small ru"("al 
industries. Much of the lowgrown undergrowth is in the form 
of small twigs, liallas and tree ferns. The material pro
duceu in acceptable sizes for burning usually comprises many 
s?ecies of trees and shrubs, which dry and burn at ,ifferent 
rates and require sorting before use. In cortrast, fence
rows, agrororests and plantations can producl larger amounts 
of more uniform material, in preferred sizes of types having 
greater COnsumer acceptability. Too, plantations are normal
ly more productive of a particular type of material than 
natural forests because all plants are in a more active 
growth stage than in natural forests, and biomass production 
can be concentrated in a few selected species harvested ~~ 
the correct stage of gro\lth. 

Against these advantages of uniformity, accessibil i t:r &:.(; 
productiVity, solid stands in a given area with a single or 
a very few species in the tropics may lead to undesirable 
changes in the site or build-up of Jisease and pest organ
isms. This phenomenon .:s not unic!ue t:o trees, but also 
takes place in such diverse s:'i..Ii2.'c.ior.s as cotton (bole worm) 
and bananas (late blight). ExamFles of such problems in 
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Central American forests .J.lready exist in the pine borer, 
which is att.J.cking natural pine forests, and a borer of 
m.:..tnDljclny which d(>l:imcitcs scli~ plantings. These risks are 
.:..tcCepled ill ;)(:lTi cul ture, '""hel.c solid stand plantations of 
most cereals and other crops are the norm, but they do 
imply the necessity for vigilance in management and access 
to :Iltcrnatives. 

ExotlC Species vs. Indigenous Species for plantations 

ni)j l 2ctlon is often raised to the use of exotic or imported 
SlX'l: LCS for forc~s try plan ta tions, omd the pr incipal reasons 
Lur t !1':i ruse shuu Id be stated. F :Lrst, an exotic species 
Illl:,' have unique properties not available in any indigenous 
splci('s. Teak, native to the Philippines and the Malay 
i\rchi_p(?lago, for example, is a renarkable wood for ship 
decking dnd : lrniture woodworking. Second, provided they 
arc reasonably well adapted to local site and climatic con
ditions, imported species usually are more product!ve than 
indigenous species because they have a smaller parasite 
load; i.e., they escape most of their home paraSites and 
only a part of the 10cal paraSites in their new country can 
attack them. By contrast, 7.ndigenous species always carry 
the i r- full I· lad of parasites (which may intensi fy by grow
ing them in plantations) which they are well adapted to 
'w'i~hstand, but only at cost in productivity. This in part 
is the reason that coffee, which is native to Ethiopia, 
produces best in the Americas, cacao, native to Mexico and 
Ce~tr.J.l America, produces best in West Africa, and rubber, 
native to tropical Brazil, grows best in Malasia and 
Indonesia. 

Third, an exotic may be easier and cheaper to manage than 
any indigenous alternative for a specific end product. 
Moreover, while an indigenous species may apparently per
form well in its natural environment, it is often found 
that it does not grow well in artificial plantations. 

Generally speaking, all species must be tested individually 
for the purpose intended on the site(s) available, regard
less of whether they are native or exotic. Against t~eir 
advantages, however, must be set the risk of disastrous 
disease or pest attack on single species, and requirements 
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for some up-grading of the environment for imported species 
to achieve maximum yield. Such up-grading may be quite 
simple and inexpensive, e.g., improved early weeding of the 
crop, or simple fire control measures. 

Type of Material Required for Firewood 

On a dry weight baSls most species of wood yield about 4.7 
k cals/g. on total combustion. Coniferous woodS, and some 
hardwoods, have slightly higher values because they contain 
resins or gums which have higher heats of combustion than 
basic wood substance. This does not mean that all kinds of 
wood are equally acceptable and useful for firewood. Pre
ferred firewood species have dense, hard WOOd, which gives 
a steady hot burn; should have a grain whose conformation 
permits easy splitting to facilitate drying and cutting to 
the required size; should have straight stems and branChes, 
which permits stacking and transport; and should dry rela
tively rapidly when stacked under cover. The genera Acacia, 
Albizia, Platanus (Sycamore), Alnus (alders) are remarkable 
in each having a number of species which combine most of 
the~e properties with fast growth. Traditional favorites, 
such as fruitwood in temperate Europe, olive in the Medi
terranean and indigenous acacias in Africa and Asia, are 
often crooked and slow-growing but meet the other criteria. 
In tropical coastal areas some mangrove species produce 
preferred firewood. Unfortunately, it is the slower growing 
species which produce the best firewood and mangrove forests 
are easily over-exploited and damaged by intensive firewood 
extraction. Indeed, in Central America the value of man
groves for fishery conservation probably far exceeds their 
value as a source of fuel. 

List of Species Worthy of Trial in the Present Project 

Species are grouped by broadly defined altitudinal and cli
matic zones. 

(a) High altitudes, above 1750 m, with reliable rainfall, 
temperate mean annual temperatures and soils usually mode
rately fertile but often shallow locally: 

Alnus jorullensis. 
(Indigenous to 
Central America) 

Colonizing species established 
easily on moist bare soil 



Acacia mearnsii 
A. Decurrens 
(Australia) 

Acacia melanoxylon 
(Australia) 

EucaliPtus 
globu us 
(Australia) 
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surfaces; sprouts easily from root 
suckers; known to enrich the soil 
by nutrifying root nodules; wood 
is soft, pinkish, stable, in de
mand for shoe soles, dairy utensils 
and turning; bark can produce 
withies (strips of wood) sUitable 
for basket work; produces fuel and 
charcoal of moderate quality. Fa
miliar species in Central America. 
Already in use. 

Very easily established on bare 
soil surfaces by direct seeding; 
regenerates from self-sown seed 
after felling and burning. Fast 
growing; produces dense, gummy 
timber which gives excellent fuel 
and charcoal; heartwood makes dur
able posts and sapwood is easily 
impregnated with preservatives. 
Bark formerly used for tanning and 
is easily stripped to accelerate 
wood drying. Produces dense crops 
of withies. Silvicultural tech
niques very well known in many 
parts of the world. 

Similar to A. mearnsii but grows 
to larger sizes and usually is 
straighter. Requires moister 
sites in the initial juvenile 
stages. Later growth stages finds 
this species highly adaptable to a 
variety of sites (moist to harsh). 

Very fast growing, easily estab
lished by planting, and regenerates 
well by coppice after felling; re
sistant to mild frosts. Wood pale 
colored, dense, somewhat gummy and 
yielding excellent firewood and 
charcoal, and also is widely used 



E. maidenii and 
E. bosistoana 

E. regnans 
E. gigantea 
E. fastigata 
E. cloezinnia 

(Tasmania and 
Australia) 
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for pulpwood chips. Bark fragments 
when hammered, making for easy de
barking which is necessary for ra
pid drying. A world famous exotic 
plantation species for which silvi
culture and manngement are very 
well known. In India, used as a 
source of Eucallptus oil. Now 
grown in CentraL America. 

Are very similar but suited to 
rather lower altitudes and clayey 
soils. 

Produce very large trees, usually 
of superlatively straight stem 
form and on good sites have the 
fastest growth of any Eucal¥ptus. 
Bark tough and fibrous, dif icult 
to remove. Wood from old trees is 
sought after for timber, but 
smaller sizes make superlative 
poles and excellent firewood,easily 
est~~lished by planting; often re
gen~rate well from self sown seed 
after felling; usually does not 
coppice well. 

(Some Cypresses and Pines grow well at these altitudes but 
would normally be planted for timber rather than for fuel for 
which they can also be used). 

(b) Medium altitudes 600-1800 m. Moist climate with over 
1000 rom annual rainfall in two seasons, or greater than 1400 
rom if there is a long dry season. 

Eucalyptus grandis 
Eucalyptus saligna 

Easily established from seedling 
transplants; regenerates very well 
from coppice. Very fast growth 
and straight stem form (when grown 
from selected seed) ; produces 
pinkish, gummy timber, excellent 
for fuel and charcoal. Straight 



Eucal*ptus 
aurop ylla 
also known as 
(Brazil "alba") 

The species is 
native to Australia; 
a Brazilian land
race merits special 
comparison with 
native Australian 
material) 

E. delegatensis 

E. maidenii 
E. bosistoana 

E. paniculata 
E. marginata 
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growth, yields high quality poles 
of which sapwood is easily im
pregnated with preservative; bark 
fragments on hammering and hence 
easily removed for drying. A 
popular exotic for which silvi
culture and management practices 
are well known. Now grown in 
Central America. 

Similar to above but yields paler 
c010red timber, more suitable for 
pulp chips. Prefers a slightly 
cooler, more seasonal climate than 
E. grandis. Techniques extremely 
well developed in Brazil. Brazil 
landrace under test in many other 
areas. 

Similar to above, with excellent 
straightness and high p~oduction 
potential. Less well known and 
merits further investigation. 

See above under E. ~lObUlus, but 
these species suite to heavy 
soils at lower elevations. 

Easily established from trans
plants and coppices well. Slower 
growing than E. grandis but usual
ly very straigbt and produces 
brownish, dense, heavy, durable 
wood. Excellent for fuel, fence 
posts and tool handles and, in 
larger sizes, for heavy construc
tion (bridge building, dock works, 
railway ties, etc.). Bark hard, 
fibrous and difficult to remove but 
confers fire resistance in crops 
over 5 mts. tall. 



E. vimina1is 

Acacia decurrens 
Acacia mearnsii 

Albizia gummifera 
Albizia procera 
Albizia coriaria 
A'IE1zia zygia 

Acrocarpus 
fraxinifolius 

(India) 

Gliricidia sepium 

Tropical America 

(an adaptable spe
cies also suitable 
for lower altitudes) 
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Suitable for higher parts of this 
zone. Easily established, coppices 
well, rapid growth. Form often 
rather crooked but some straighter 
cultivars now being developed. A 
popular exotic species in planta
tions wherever it is not defoliated 
by the Eucalyttus ~eevil and hence 
techniques we 1 known. An important 
source of Eucalyptus r~l. 

See above but also suitable for 
upper part of this zone. 

A group of fast-growing forest edge 
trees widely distributed in tropical 
Africa and India. Produce pale
colored easily dried timbers; po
tentially valuable fuel species as 
yet insufficiently tested. 

Easily raised from seed, extremely 
fast growing usually with excel
lent straight formi produces near
white easily dried wood; bark 
easily stripped. Grows remarkably 
well on very poor stony soils and 
in East and Central Africa has 
turned out to be one of the most 
productive fuel species. 

A well-known shade and fence line 
tree in tropical America, already 
in use for fuel. To be included 
as a local reference standard. 

(c) Medium altitudes 600-1800 m. Moist climate with less 
than 1000 rom annual rainfall, but with harsh dry season. 
Natural vegetation usually deciduous woodland. 



Acacia albida 
Acacia sE'negal 
Acacia abyssinica 

E. tertericornis 

(Australia) 

E. Camaldulensis 

(Australia) 

Gmelina arborea 

(India) 
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These hardy African flat-tu~ped 
Acacias are very resistant to grass 
fires and coppice well. Produce 
ideal, dark reddish firewood but 
their bark is difficult to remove 
and wood difficult to split and dry. 
Growth rates are very variable de
pending on soil fertility and dry
ness of the site. 

An extremely hardy fast-growing 
Eucalyptus which produces reddish 
fuel wood of good quality. There 
is a very wide range of natural 
variation which is being tested 
in internationally replicated pro
venance trials. It is an extremely 
popular exotic and local cultivar 
and is already available e.g., 
"Mysore Hybrid" (India) and 
"Soroti Strain" (Uganda). A -range 
of provenances of this species 
should be tested. 

Another very popular exotic fire
wood species su~table for this 
zone, w~th a wide range of natural 
variation. Internationally re
plicated provenance trials have 
identified the Petford provenance 
as good in many tropical areas, 
and Lake Albacuta for the Medi
terranean and North Africa. Some 
local cultivars have also been de
veloped of which Zanzibar lei is a 
well known one, suited to heavy 
soils. A range of provenances of 
this species should be tested. 

Very fast growing deciduous spe
cies producing pale colored, light, 
tough wood. It can be planted 
from intact seedlings or from 
stumps and striplings; coppices 



Cassia siamea 

(India) 
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well. In savannah climates, it 
sheds its leaves to survive the 
dry season. Very widely ~lanted 
for fuel plantations in Africa, 
Asia and Tropical America and 
techniques well known. 

A hardy species easily established 
from se~ 1 and which coppices mode
rately well. Produces dark 
colored, dense firewood. Growth 
rates vary greatly with the ferti
lity of the site, but capable of 
growing on very poor stony soils. 

(d) Low altitude tropics 0-600 m. with rainfall usually in 
cxcessO"r2000 mm/year; rainfall well distributed, natural 
vegetation - evergreen and tropical rain forests. 

Fast growing svccie~ in this climatic zone usually produce 
soft light timbers, which are burnable, but not of preferred 
firewood quality. In these circumstances, high growth rate 
and ease of management in plantation are probably the most 
important criteria. 

Eucalyptus deglupta 

(New Guinea) 

Acacia maguim 

(AusLralia) 

Acacia Koa 

Albizia lebbek 
Albizia falcataria 

Leucaena lcucocephala 

(Central and South 
Americ,l) 

One of the few Eucalyptus species 
which grows well in wet tropical 
forest. Timber ra~her softer and 
lighter than is usual in the genus. 

Has produced excellent results in 
. ',.Ibah Queens land, not yet tested 
in Central America. 

Native to IL,waii where it is used 
as a fast growing fuel and timber 
slJucies. 

Asian species of Albizia which ha\re 
glve~ excellent results and very 
rapiu growth in Malaysia: silvi
culture well known. 

A widely used \2ry fast growing 
shrubby species suitable for cal
car, ',)US soil. A Nicaraguan se
lection grows to tree size, and 



Calliandra 
calotfiyrsus 

(Central America) 
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some varieties are suitable for 
cattle fodder (used with care 
because the leaves contain a 
toxic alkaloid). Provenance 
trials of this species necessary; 
silviculture well known. 

A very fast-growing shrubby spe
cies native to Centra] America, 
which has produced outstanding 
yield in Indonesia; silviculture 
well known. 

(e) Low altitude tropics 0-1000 m; rainfall usually 1600 mm 
annuilTI"Y"wi th marked dry season. Natural vegetation deciduous 
woodland. 

The species li~ted under (d) above shculd be tested plus some 
from (c). In addition, the following may be suitable. 

Tectona grandis 

(India and Burma) 

Enterolobium 
cyclocarpum 

(Central America) 

Samancan saman 

(Hawaii) 

Dalbergia sissoo 

Casuar j.na 
equisetifolia 
(certain other 
Casuarina ssp. 
merit trial in 
this zone) 

Teak is usually grown for timber, 
but is also used in Central America 
for fence lines, posts and poles 
and firewood. Requires good soils. 

Very fast-growing with broad crown, 
useful for shade in pastures. Wood 
from large trees in demand for 
timber. Fruits edible by livestock 
but suspected of being toxic if fed 
in excess. 

Similar to above. 

A preferred species in northern 
India, which produces a valuable 
timber when large enough. Very 
hardy. Silviculture well known. 

A hardy fast-growing species that 
produces dense, easily dried 
timber, favored for poles and 
firewood. Silviculture well known. 
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(f) Arid areas. It is not expected that this project will 
encounter many-truly arid areas. Should any appear locally, 
a list of well tri80 Acacia, Prosopis and Eucal~ptus species 
is available and FAO ~nd the International Boar for plant 
Genetic Resources are developing seed sources for such arid 
area species. 



CATII: 

Fue Iwood Product lOn 

I rr, p Ie r;, c' n ta t i CJ n PI,} n 

" , . 

'} 
J. 

:\ct 1 .... 

frdft C!\TIE/}\OCAP Pr:J loet rlqrc·e

ment 

M0lhfy iVl"rnori'lndil of Understand
IIF] wit: ~ CAP countries 

SiCJIl iIlltiill Project J\CJ~r:cn:ent 
C!d'[ r. 1[(O(:!d' 

.1. C/\TIE icir>ntif;' ,lnd .'mrhy ·:->r renew 
lonq-t('rIn ~; t.; ff c :->ntrilcts 

5. CJ\TIE/i\,' t iOll" 1 C;ovcrnmcnt deve lop 
or llpdlt(' .]dIllln/sti1ff lev('l 

I .• 1\:ll~l,ll ,VIJd: pldn~, ilnd budgc,ts 

C()l, P 1 etc cl i1 IlCj ~i (' nt to R OCA P 
fnr .11)IJrOI/,·11 

c~·.),.!:;truct i:cJr,linio;trrlti\/P fr.-,ntcwork 

t, '1':I;ic'I:'('llt technic.1! p\clnS 

'-~ 0' II dill;) t i 0 l' 0 f T ( (' ,1 n i c: ,1 I ,1 C t i v [ tic s 

('nd riIl1Ilci,J\ ;\cJlllin. 

Orcl'i!1izc' nutionClI ilnd r('qionel! 
C;,) 1'1 m i ttCC:' 

1,:. (;:', I,[C eorr: !.lrojc'ct sti.lff on hoard 

(in' I:[d 11)'1 

11. l'(',!,~.r) C()ro~J on bOClrd 

12. PII,-chose equipment und vehicles 

1'.179 1%0 

-

-~ -to-

- -

- -

-~ 

- -

-

I'lliI 

-I--

-
-

c_ 

ANNEX XX 
Page 1 of 10 

19 t3 2 

-~ -~ -I-

- - -
- - -

- - -

-



Act t, \!l 

13. PI')'J!" .. , !"'ports 

14. Ann'ICl I O)Jllgdtion of Funds 

15. Anm;cJ 1 Regional Committee Meetings 

1 G. Annu,ll R(' [lort (Mi1rch) 

!'7 .. F'i n·j I R(~ niX! (Technic:!l) 

1(' 'J. ri I);) I !:t('port (Adm in.) 

19. ProiC'ct M(lnitoring 

7.0. Silort tori Consultants 

21. Pr')ject ev,liuCl tion 

22. In'Jitr' {lSj\ID:~ (}ncl PC(l..-;r; Corps to 
rC".' ;('W project proqf{~;,:, in country 

, . ; ';""'i<JI) :·lIrl}(·'.· proc(;ciures rInd 

COl:'; " ( , t ( , i d, ' '1 t i fir il t i 0 11 0 f :, d C' c t i () n 
cri t, 'I I, I 

2. Train :;ulvC'yrrs in ;jix COlli-:~rics 

3. Conduct survcy 

6. Identify critical and potentially 

criticill iHeas 

ANNEX XX 
Paqe 2 of 10 

1979 1980 1981 1982 1':) H 3 19H·1 

. . .. . ... . . .. .... • • •• • ••• 

- - - - -
- - - - - -

• • • • • 

- - -
- - --

• • • • • • 

-
I 



flc:tlnn 

l\ctlvit~ .;: 2 - Identifz Known fast-
9..rowlng Species 

I. I de ntify eli 1 previous research Clnd 
der.ionstration plots having fi) s t-
growing tree types in CAP countries 

2, Vis it I oed tions and mllrk tree s , 
secure: ad til collection <1 rell S 

,. ,"l( VI , Oil ,1.1 t, 1 collr'ction formilt dnd , 
dndlyticl11 proc,-' cJlI rc 

!. Collr:ct growth -eco ,OC] ica 1 and pcon 
omic diltt:] :)n cdch plot (ut Icast 
30 plots) 

5. Collect wood chaructcristics 

(,, COIlCillCt sociClI Clcccptability studieE 
of ,j l)ecie" 

7 , Collr'ct ,] nd process seed samples 

" 
I' J.l C(' !~I~(!rl ::illllpl,'!· In s tor,IC]C' 

(0 
-' , P Lint in nllrs('ries (G r:ollntrics) for 

,lctl\'itir:s 4, [) ,I nd (J 

I ~J , Prr'p, irl' rm::l il11i Ildrv drldlysis ()f datu 

I! • lckntify 15 prom is i nC] s pecic:s 

I C; - . CDntinuc cnllccting field dCl tll on 
IllO~it promising s pecic:s 

13. SUlllnldrilCc ,Ill datll all best spC'cies 

1979 1980 1981 

- -

- -
f--

-

1982 

I- -
~ -

- -

~ 
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1983 1984 

- -~ 

1985 



Publ.sl. ,~1 d t J :1r.d ,a e recom -
iOr.", bos t species fo nd 

en 'In.11 \Ort) -lod distr bu te 

...3 ,~_~ 3 - I, ',roved Management 
Pra ces 

Slg 1 . ield ria s on anagem~n t 

prac i ces 

I Cll i on for £lei tria Is 

un e~ - 8 

r i Is ( c ou ntn s) using 
nurser es e elolJe d 

,1 , :r:a nage ent treat ents 

C o l"'c t d ta ield tria Is 

from each e 'per -

1 reports on e ch 
spar oi < nJ U Cl 

pro'ec 

1. _:a al :uelwood pro uct on nits 

s.:lec. demonstration ites nd 
sec' re oea agreem en~ on La nage 
:::,en of area 

1980 1981 1982 

- -

A"J:-JEX XX 
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Action 

b . des ign manageme nt pra ct ices to 
be used 

c . pre pa re sites for project use 
(fenc e , clea n, replant) 

d . tak e ini tia l bas e line da ta 

e . co llec t fuelwood yi e ld employ
ment , economic a nd socia I da t a 

f. t ~ n units in operation (6 coun 
tri e - ) 

g • u nnua I a na J ys is of da t a colle cte 
~n ea c h demonstration summa rized 
in nnua l repprt 

2 . Farm Leve l Fue lwood Produc tion 
Units 

se lect fa rms in critica l (Jfeas of 
(' ch coun try on which demonstra tion 
will be pl()ce d 

b . deve lop time I vel plans of work 
for ('u ch location 

c . pi nt uelwoodspecies from 
nursr'ry in ction 0-8 (6 coun tries ) 

d . 
dod 
lhe 

silvicu ltura l practic es 
jn accordcJ ce with 

on e conomic , agro
nom ic , socia l a nd it'oduction spects 
of each plot 

1979 1980 1981 1982 
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1983 1984 1985 

-



Action 

f. clntlly:'e delta for annual techmcal 

lJ. "lledy:::(' d.Jld :or final r(~port, 

publishlnd distribute 

3. \'illlltlf; ','.(·odlots 

i). ""I,'et "il1ogos in criticlli orcas 
in \1 c',untrios ha'ling i) community 

'l rr J d J1 i :': . I t i (Jil 

b. :,('Ic}ct iHC'IS with community 
k'lldrr:.hip for villilCjO woodlot 

dc·v (' I 0 pI:. c'nt 

C. Illi) 1:(' dppropri(lto 'lrrangrmcnts 

for sllf('CjLldreling tho domonstrution 

d. dC'siCjn,j!lel secure conC\lrrcnc~ 
'.>1 ··ijl.j(J(~ r,n dCInr)J1striltion .Ictivity 

, .. 
','ll)'I'l( I I natiolwl q(l','('rnnl(lnt cine! 

( :!\T1f: 

f. ,<t': I'JJ1 d.:t:i fOrJ",dt for "Crll:Ol:iic 
!;)inr I "Juts ,lnd growth dna hdrVf';,t 
ddtol 

q. :-,J,!nt villiJ(]c' woodlot ll:'I~(] pidn 

I!liJkridl [rclfl! .wtilln C-tl 

;1. collect (liltu on plots 

i. un.Jlyze data 

1979 1980 1981 1982 

-
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1983 1984 

- -

1985 

-

- -



Action 
~ 

1. prejJ are annual summary of tech-
nictl 1 data 

k. prepare final analysis of da ta 

1. publ ish f i niJ I results on village 
woodl CJt~ 

4. rll,'lwnoo PJ;l ntdtion:: 

iJ • dc\u,lnll flJclwood plantdtion plan 

h. ~,(: leel dt ! etl s ~ ft vc sites in llt 
It '<1 st five ('(I\! nlri('~; 

c. plclnt fuclwond pi.:1ntcltions using 
p J, 1 nt pI<lteritll dC'iL'loped in C-B abmp 

d. coll,'ct cc ,nol!:ic, SOCld I, ,-lq ro-

nomic ,1 'ld (jrowth d,lLI on e'-,ch plant-
lltion dccorcilnq to pl,ln 

(l" dll.J I '/Z" dl t,1 for Clnnua 1 technical 
r(' t "itt 

r . !,\Ihli:;ll in 01111111<1 I rf'port 

(.1 • ,) nil I '/2 (. ~111 do td , develop find I 
rt':31lIt iJndlysls illlcl publish In fi nil I 
r l ) ;)r.Jrt ;)nd di ~~tr Llll tr' 

.S . f\r]rn- f'orr:str'/ LI::'l11o n s t [il t]O n Units 

d • in cr i ti Cl-Ji .J rca s select sr1dll 

hr' s on which one (jr rrore of the 
<lqro-f orestry d .ll'unstrutions can be 
cllrricd out 

1979 1980 1981 1982 

~ !--

~ 

-

I 
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1983 1984 

~ ~ 
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- -

I 

1985 

-
-
-

~ 

-
-



.. 

}let i on 

with the cro,)S dnd (J n i r;:ill tech-
;l:ci,l:IS :)f C;\TI[ ,'re :),1 re de ;:~O:1S tra-
tlon 'In it act ,on ,)1 ,,'1:; 

c. pbnt ,lCJfo-for';';try d I ' r:~ CI n S t r Ll t i a r 
units in L c()untric's 

d. :::d i:lt:' in d,; r:·.'J:1S tr,l t i ,J ns (1 nd 
:.r()vide t,'Ch;licil! ' ISS is t.l n c (' dS 

n('(;('s:~dry 

l' • c"llcct 1','c'nClI:lic I :;OC IiI!, a9ro-
norr,ic dncl pruduction di1 til on each 
un It ~-l .l~ :; chc'du I I'd 

f dn,lly:..:c dll ti1 ilnd prepare tlnnual 
f(? port i:1:lUtc: 

IJ • d 11, I 1 y. : (' id! plot (ht,l (lncl in" pi! re 
rl'I'O:l:II."1l dd ti ,-Jll:~ f () r fiJld! !"l'jlC,rt 

h. IJubl i ,;h n':, \Ill:; ill [i rid 1 I"C' flClrt 
.1 nd distrIiJut., 

i. ckvcd,:>p tech j1dC;;S 

1979 1980 1981 1982 

-

ANNF,X XX 
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1983 1984 

~ f-
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~ 

-



1. 

') 
'- . 

;\ c t i vi t Y~_2_=-___ ~t r e~lbQ ~l __ ~A T r ~~ 
~tion~LJ~rof£,s s l~.n~_C~~c:.:gJ'_ 

Collect (;(':'li':; uf ilV:I ilrl bit' rCSf'ClrCn 

('xtcns ion ,lrtll'I('c;~)n fuc lV/()(H:l 

rcsedrch 

3. PUbli",h bibllo'jr,lphy .lnd sl'nd cOPieJ 
to iJrlnClp,d proj.'ct count(~rf1drt I 
technIc it! ns 

,1. i'rvp,n., d nd cii:;tril)!Jt(, rl'prints on 
fLlt,lw()ou to n.1tlon.ll counterp,lrt 

fuclwood qroups or liIJr,nics in 
CAP cOllntric':: 

5. !fold :;l'1lI111.1r:j (lr W(JrI,::hop:; for 

CI\Tfl: dJ1<l ('Ollntl'rpdrt s(,nior proj

I'et llldlld(jl'r,; trulll (:til) r()untrie:; 

with i ntt'rl1cl ti ClJ1, I J l':':pI'rt:; 

G. !\C".'iC'w ,)rOWl't dl':;iql1 ,Inc! (lj,ll'rcltion c 

with intcrn,ltinn.lj ('XP('rt,~ - RpCl!ivc 
CT i tiq LI c: 

7. OnJ,I!,i,'(' ChI!I: t"dln for rcscdrc!1 

,I !lei c1l'li:lJn:jtr,j( i"lI1:' nn fl:I'lw()od 

H. Conc1lil,t :;hort CClllr,,('S tit C'/ITIl: 

10r ndtiol1,il tl','llll!ci,ll1:; 

C). (:onclilct :;hlJrt cOllr:~cs In country 

for ndtiol1dl tl'chnici,lns 

ANNEX XX 
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NJ'J~X xx 
Paqe I 0 -0 f 1 () 

fIction 1979 1980 1981 1982 ~983 1984 1985 

10. Huld seminars and traveling w()r~~ s horls - - -
,!n 01, T~,C nts of fue lwood progri)m 

Ii. Develop computerized analytical pro-
cedun-:s at CATIE for ana I ysi s of 
research 

12. Dcve lop trce crop ()nd tree/;),Isture 
r(~s('lHch procedures and tpchnica1 
li:-Ikages in CA TIE 

13. Select ~lrd dUdte students i:Jnd ltd in 

"t CATlE 

14. Cr,) dUd to stu\lc)nts return to hor:.e inst 
it'J[ion (lnd in it ill te work on fuelwood 
prog [(lm 

5. [lev·l,Jp bulletins and production 
gui,:(;s on fuclwood at CATTE anG in 
cou ntrics 

G. J \.~'/C lop fi:mstrip:, on production of 
[uelwood from 5('\'or,11 methods 

7. Cond':,-:t in it i ' dnd fir. J! c1 sse :~ :3 III en t - ~ -
of llcl ~ 1 ()!1cl] tl:chnicill [)('rsonne'l Ind 
fUl',ris S pc !~: on [ue lwood res(:,l[ch 
,) nel (::, tc:: ::; io n to .iSSCSS clldngc.' 

8. ' rovision of C\ I'Ll: !;i term tcchni-
Cd] ·1:)5 is tClnc.; on fUl'lwood plClnning 
(:1,\ : ' :,n,11 Ic\'o1) i1nr. tc:chnictll (lspects 
r)[ _ oduction and h~rvcsti!-,-j 

9. C:I TIE gc.'rmplasm bani; 11l:1 s in storage 
seed of fdst-qrowing s ;.~'l}ci<? s .:Jva ilabl 
to nationd 1 dgcncics 




