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NATURAL RESOURCE INVENTORIES IN DEVELOPING COUNTRIES:

THE CASE OF CENTRAL AMERICA1

Paul A. Dulin2

Tnherent socio-cconomic pressures for rapid development in Central
America have led to the degradation of the natural resource base.
Efforts to date have not successfully provided a continuous npor appro-
priate technclogy for the inventory of resources. Several programs have
recently been initiated by national governments with technical assistance
from international aid organizations,using current technology, to provide
an accurate accounting of resources for purposes of their rational '
utilization and conservation.

INTRODUCTION

The need for accurate information is paramount in the provision of a good
Planning base for the rational development and allocation of natural resources
in Central Americad. 1In the absence of such information, development takes
Place in ignorance of quantity, quality, or the ecological interrelationships
of resources, thereby leading to their degradation. Such a lesson is old, yet
Lecause of disparitiss in developing countries, the lesson is still part of the
curriculum,

The first priority for virtually every recent resource development assistance
program in Central America is given to the survey of the actual state of the
resources in order to first determine: what can be developed and how. A review
of past projects has revealed that this was the same priority accorded project
Strategies in those days. VYet a hard look at the current availability of in-
formation concerning the natural resource base yields an observation that,
although there have been recent efforts at gathering natural resources infor-
mation, data is voluminous but is dispersed, outdated, and in many cases of
a calibre that is inappropriate for its current use. The absence of accurate
resource information is onc of the most perplexing problems facing planners
and land managers in the countries of Central America.

1 Paper presented at the In-Place Resource Inventories Workshop. University
of Maine, Orono, August 9-14, 1981

2 Paul A. Dulin, is Land Use Specialist for the Central American Fuelwood
and Alternative Encrgy Sources Project at the Centro Agronémico Tropical dc
Investigacién y Enscfianza (Tropical Agriculture Research and Training Center),
Turrialba, Costa Rica.

Central America is here considered the countries of El Salvador, Costa
Rica, Honduras, Nicaragua, Guatemala and Panami.



This paper is not intendad to sense the entire spectrum of natural resource
inventory activities in Central America. A bibliography of the inventories
carried out in the region, both small scale and large, would requirc a cart

and oxen for its transprort. It is the intont however, to examine the
constraints which impede inventory offorts in the rcgion.  filso examined are
the inventory offorts from the near past to the present, assessing their
importance to the dovelepment of the repinn,  Recent observations of the actual
quality of natural rosources in the vorious Contral American countries and on-
going inventory activitios desienced to qualify and quantify these resources,
provide the weit:s» with 1 basis for eonstructivae criticism. Limiting the scope
of this examinaticn is ths implausibility of knowing all resource inventory
activities currently boing carvied out or plammed in the region by the nu-
merous National and internaticonal oreanizations,

INHERENT SOCIO-LCONOMIC PREASURLS AND
RESOQURCE TXPLOITATION

Socio~cconomic underdevelopment cxerts enormous pressures on the natural
resources base of devoleoping countrics. Population rates are outpacing local
economic and technical capabilities in the developing cocuntnies of Central
America,  Problemn of poverty mocr health and nutrition, illiteracy, inadequate
infrastructure and mmenities, landlessness) culminate in social unrest, To
avercome the obstaclon of undwrdevglopment, national povernments are
ideologically oricnted Foward providing the basic human needs (food, water,
enérgy, and shelter) to their populace,

Central American countrics apo primiry producers, Although some income
comes from extraction industries (minerals) ~nd secondary sector (processed
goods), they derive most of thoir income as well as the subsistence of their
peoples From the apriculturce/mrest sector,  Duperts from these countries
include agriculturil products and their derivitives: tree crops (coffee, cacao),
sugar, fruits, ribors, and beef:; nd forest products.  The availability of
arable land is limited due 9 the mountainous naturs of most of Central America.
Froduction of those commodities, essontially in plantation or monoculture
systems, occupics the lands boct suited Tor agriculture, thereby limiting
mOSt subsistence Farmere to maroinal lands.  As is the traditien in develeping
countrics, ¢nersy as well g building necds come directly frem local forests.
Puelwond 1. the most Impertant soupes oF demestic enerey in Central America as
pproximately 80 porcent 5T the heuschelds in the regien use fuelwood for
cocking  (USAID, Regicrnal Office fop Centrnl american Programs, 1979). The
basic neods ¢f the primiry preducer ceonomics of the countries are provided
by lunﬂ resources. Otherneeds ave imported, 2spocinlly those of technolegy and
energy’ ., '

u
The countrics of Contral Ameries obtain approximately 55 percent of their
overall enerpy ncads from petroloun. Mielwood and charcoal account for 31

percent of the total (USAID, Reaional Office of Central American Programs,
1979),



Due to develomment pressures, the exploitatior of natural resources has
exceeded the government’'s efforts to control it. Because of the lack of in-
formation conceining these resources, iland managers have little idea of
wherz to place priorities. This has resulted in a marked deterioration in
the resource basc. although various examplas concerning the use and abuse
of natuial resources can be exanined, the most sorious problem is chosen for
a case-in-point-. doforestation.,

According to USAID (1272) . nost governmoent officials and resource
managers in Central fmerica view deforestation as the most critical of natu-
ral resource probioms. In El snlvador for eramnlec  trowoical forests once
covered Y90-percent of the land arca.  This veqlaiative cover has heen nearly
totally rencved and the land is now under plantations qrazinag lands, and
degradwd sccondary growth (Scknolm, 1976) . Fifey-percont of Guatcmala
forosts have disappearcd since 1950 (Berre and Ford, 1979). In Honduras,
Canadian forestry technicizns working with the host qgovernment forest
agency estimate that commercial foruest  stands will he depleted within 8
to 10 years due to overexpoloitation (1.9, Forost Service, 1930), Landloess
subsistonce furmers have cncroached onto lands of the watcrshed scrving the
Panama Canal,dennding existing forost cover through shifting cultivations
practicces,; incroasing the sedimentation rate to the point that bv the year
2000, the storng: canncity of Lake hlajucle will hove been reduced by 40
percent (Wadsworth, 1278 .

The recent crizie of cnergy has caused the rapid unravaling of what
stability there was in the cconomies of those countrivs, further compounding
their underdevelopmint with lopsided deficit-of-trade balances which imme-
diatcly translate into scaring national inflation ratos. Nigher prices
exacerbate the wxistent sueial wnrest, resuluing in politicnl crises and in
SOM: CASES Ansurr.ction  Covernments answer these criscs by intensifying
the developmunt of nrturzl rosourcos, trying to sauroze more out of the lang.
Prioritics switch fror using risources to vrovide basic Sumin nceds, to
trying to reverse the trend of the halancs of vayment: and inflation. Basic
human necds takc 1 bach scat aad the cyele is repeatod,

PROBLEMS IN THE EXECUTION OF INVENTOFRTES

Existing cnavironnental. socic-ccononic, political and institutional
factors influonce the collection of natural roscources infornation in Cen-
tral Amarica.

Environmuntal Factors

Cuntral Aerict is wholly located in the Tropics. Due to geomorpho-
logic and climatic influences a sorics of complex ond diverse ecosyvstems
has cvolved.  Thoge tlimate-50ils veqetation associstions arce poorly under-
stood and the severity of the impact of their development can not ke accu-
rately predictid. Ik is thercfore difficult to decide what to inventory
in order to dotoernine resource interrclationships.
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Computerizeo Inforration fanacemont

i erplaines earlier, one of tae problems in the inventory of natural
resources 1s the limited availability of enisting informacion. If information
is dispersed throughiout varicus orcanirations vithin a countyry, its collection
is near impossible. “he arount of information can be voluminous on a sunject,
Lt hecause of nor fata ranscemenc it may be lost or forgotten. i fforts o3%
Fro, oiS and TSAIL in the 1970'5 are oreatly improving collection, documenta-

tion and dissercinaticn of natural reosources information.

VU0 hos been o operommicl leader in tiie managsment of natural resources
information developing the invernational Jystem for tile hAyricultural Sciences
“nd Uechnology (aGRIS) in the late 19G0's for the docunentation and dissenina-
tion of information. 7T:is computerized systew is tied-in vith virtually every

other rclated inforiation service in “he world.

e OAs throuch Lts Inter-i srican fustitute of ‘Cooperation. for Agricul-
ture (1IC3) hoe long .cen at the forefront in information managenrent in the
reyion.  Its recionai lihrary in “urrialia, Costa Pica holds the best collec-
tion of netural resources relaved information in Central omérica, In 1970
LICh ereated the Inter-coricon Conter for Documentation and Information
(CiDIn, 1978) ith cthe nhjectives of strongaening Latin gmerican information
Systers and conselidating thels in the Inter- Arerican wgricultural Information
prsten (AGETUTER) ob the national level.  The svstenr 1s essentially oriented
to agrieculture and ruoral devielopment.  AGRLIAVEL's ongoing activities include
the consolication and disseiination of existing infornntion vithin a standard-
ized frarcruor! , anag Hhe troining of personnel at national and regional levels
to achieve the Lost vossible use of nxisting infortation agencies. .AGRINTER
periodically pinlishes uscful annotated bibliographies on inforiation concern-
ing agricultvre, notural resources, and rural development and iu tied-ia with
several othear information svstems, inclidina AGRIS, <which permit gyorlduide
cormmunication.

I1Z4 (1970} in collavoration with USAID initiated their Agricultural
Information Progran for tihe Central rmerican Istuwus in 1976 to further the
effores of [1CA-CIDI:. 'This proyram initated a regional computer-based data
wank for IICA 1n San Jos@, Costa itca. With the cooperation of various vack-
aged computcr progrars (such as the Statistical snalysis Systew) I[ICA is able
to manage and statistically analize data as well as call up special data for
tie preparation of reports (Garro, 147v). whis system isg being incorporated
into the SGRINGER progran. rerhaps the nost promisiing development in computer-
ized inforrmation ranagerent in terms of natural resource inventories in Central
Anerica 1s tiue incorporation of tie Comprehensive kescurce Inveritory and Eva-
luation Systewm (CRIES) into the LiCh systeim.  Whis systewn, developed by the
U.S5. Departuent of agriculture witih the University of aichigan is based on the
computerized mmagewment of existing data and information of a geograplhlcal
naturc. inJormation concerning natural resources 15 geograpiiically coded into
the computcr wuing grid-cell identification (Land Lnformation System). fThe
geoqraphical orid is set up on a row-column Lasis, using a resolution factor
of one square kilomcter. Pepending on the types of infornmation fed into the
Systerr, Coliss is able to produce a variety of statistical analyses and histro-
grams, and can be cdapted to produce computer-plotted maps for areal
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analysas}3 the system can also utilize directly tie data from Landsat tapes.
Aadaptation of the systewn is stiil in tae formative stages at IICA.  Iks suc-
cessful implementscion will depend- on future wonetary support and its accept-
ance at the national level. Current plans are to develop CRIES data vanks in
each of the Central mmerican countriies initially comprising basic physical and
cultural resource parameters (clinate, ecology, population, density, land use,
etc.) te be uscd in regironal development studices.

Training

Perhaps the most important aspect in the transfer of resource inventory
technology 1is training. nost all past and present technical assistance pro-
grams have (or hiad) a training element.  feqgional schocels and universities
have been created for this expressed purpose.  The Pan-american sgricultural
School and dational Forestry sciences Sciools in honduras and the Tropical Agri-
culture hescarch and Jralining CGontey (CATIL), in Turrialba, Costa Rieca are
prime examples. iIn tae past, ineffective technology transfers vere caused by
the inappropriate orientation of training programs.  when students are sent
to foreign countrics for traiuning, tihe working environmwent is usually gyuite
diffevent from that in toelr howe countries. Jdany times a group of experts
sent to a country to verfori an Lhventory an incorporate national personnel,
simply worked “over tihe heads" of their counterparts, leaving the inventory,
Wut not leaving the technology of hov to use it or how to update thie infoxrma-
tion. The priovity tuen, is to transfer tie teennology so that national per—
sonnel can pevform tiwiyr own inventories.

;

FAOU nas been nroducing useful maguals For the inventory and managerent of
specific resources. The organization started the Jational Forestry Sciences
School in fionduras, a regionally important technical training center. FAO
development jrograms usually have incorporated a training elerment including
scholarships to forcigyn universitics. Personnel from separate naticnal agencies
have also received FAC assistance in saort courses and workshops.

Horld Wildlife iund (1980) puslished a strategy for the developuent of
personnel and insticutions of Lacin anerica in natural resources and environmen-
tal managenent. he strategy 1s orlented privarily around the establishment
of sub-regional and natiunal tralning institutions. Such a program would pro-
vide recipient countries with participation in the ordering of pricritics and
design of the program and training av decision making. planning, and wmanagenent
levels. whe iatural kesources Unit of OAS (190Y) developed a *echnical train-
ing prograr in the late 1960's to assist OAS mewsber countries 1n the evaluation

13 . . .
Garro, Alvaro. Information Specialist. 1901, Personal communication,
Instituto Interamericano de Cooperacidn para la igricultura, San José,
Costa Rica.
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Ibid,
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