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A. 	1. Projcct Title and ContracL NUmber: "Devclopment of an Airi

cultural Diveraification and Trade Program in LaLin.America,"
 

AID/csd-3632.
 

2. 	 Principal Investigator: Richard L. Simmons
 

Departmient of Economics
 
North Carolina State University
 
Raleigh
 

3. 	 Contract Period: April 1, 1972 to March 31, 1975.
 

4. 	 Period covered by report: April 1, 1972 to March 31, 1973.
 

5. 	 Total AID funding of contract to date: $108,352.
 

6. 	 Total expenditures and obligations through previous contract
 

year: None. Current year is first year of contract.
 

7. 	 Total expenditures and obligations for current year- $54,919.20
 

S. 	 Estimated expenditures for next contract year- $110,734.00
 

B. 	Narrative Sunmary of Accomplishments and Utilization 

The 	objective of this contract is to develop and implement a pro

gram for agricultural diversification and trade in Latin America. In
 

accomplishing this objective, efforts are to be directed toward:
 

(1) 	Evaluating the export potential of Guatemala and El Salvador
 

to U. S. and Canadian markets.
 

(2) 	Analyze alternative means and costs of transporting and
 

distributing vegetables from the production zones to the
 

market.
 

(3) Hold workshops in Central America to ensure adequate
 

coordination of the research.
 

http:110,734.00
http:54,919.20
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To acco ,;liuLhec objectives, three research subprojects were 

initiated during Lc yCar as foll owe.: 

(1) 	 EstimatAion of the suply of green peppers in Florida, and 

the demand for green peppers in the U. S. and Canada for the 

months of January Lhrough April. These estimates ware 

used to evaluate welfare efforts of alternative tariff 

levels on Mexican imports. The study was begun June 1972 

and is in manuscript stage. Cooperation with the Food and 

Resource Economics Department of the University of Florida 

was istablished for this project. 

(2) Estimation of production costs and potential supplies of
 

green 	peppers, cucumbers, and cantaloupes in two regions 

of Guatemala. -Extensive farm surveys are underway to esti

mate costs of production and transportation to the Miami 

market for these commodities. This project was initiaced in 

cooperation with the Instituto de Comercialization Agricola 

(L\DECA) of the Government of Guatemala.
 

(3) A research contract was sublet to the Food and Resource
 

Economics Department of the University of Florida to esti

mate the potential of El Salvador to export winter vegetables.
 

This work was started in January 1973, in cooperation with
 

the Direccion General de Economia Agricola (DGEA) of the
 

Minister of Agriculture in El Salvador.
 

In addition,- cooperation was established with the Escuela
 

Nacional do Agriculture of Mexico to coordinate and exchange infor

mation available from research recently completed by them on 6upply
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potential in Sinaloa for traditional crops. This information will 

be rcworked to analyze supply potential for winter vegetables. 

A research workshop was held during two days in Antigua, Guate

mala in August 1972. Representatives from North Carolina State Uni

versity, Guatemala, and Mexico were in attendance and the groundwork 

laid to develop the three research projects mentioned.was 


Reportable results at this point are only available for the
 

Florida study of supply and demand for green peppers. Estimates indi

cate that a 1 percent increase in supply would tend to reduce the price 

by 1.0 percent. Supply elasticities of .65 for the short run and 5.4 

for the long run were'estimated for Florida production. Elimination 

Mexican green peppers would result in an estimatedof the tariff on 

decrease of 5 percent of Florida production in the short run and
 

37 percent in the long run. Mexican exports would increase an esti

mated 21 percent in the short run and 54 percent in the long run. An
 

incruase in Lhe tariff of 100 percent would cause an CiGimatud increase
 

in Florida production of 7 percent and 45 percent in the short and
 

long runs respectively, related to a decrease of 21 percent and 60
 

perccnt decline in Mcxican exports. In this case, transfers from U. S.
 

consumers to U. S. producers could be about $700,000 per year and
 

social costs could be 1.5 million dollars.
 

Some effort was devoted during the year to outlining the theo

retical basis for diversification and export expansion in under

developed countries. A paper by Hans Binswanger entitled "Problems
 

with the Idontification of Optimal Agricultural Export Diversifi

cation in Loss Developed Countries in the Presence of Trade Distortions"
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was written as a guide to the use of spatial equilibrium models across 

countrias. Advantages and disadvantages of various general equili

brium approaches were presented. Also a study on induced innovation 

in tochnological change was done by Binswanger, in which he found
 

considerable evidence to su,'porL the hypothesis that -achno.ogc.Lca 

.innovations were affected by relative factor supplies existing in 

tha CounLry adopting Lil chiangu. This ,tudy was writcUn as a Vh.D. 

thesis at North Carolina State University. 
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export expansion and tradu because of two rcauo;-s: 

(1) The interdependencies between countries make analysis of 

a single country's alternatives difficult, since options
 

open to one country depend on actions taken by other
 

countries.
 

(2) Lack of tralned ruuuarch personnel in LDCu maku it diffi

cult to define and analyze economic alternatives in rugard 

to policy choices. 

For these reasons it was considered important that economic research 

institutions in Latin American countries be given the opportunity to 

work with a U. S. university in directing research to economic problems
 

that were of mutual interest to two or more countries. Few such
 

opportunities existed on an organized basis prior to the initiation of
 

this contract.
 

A prior contract with North Carolina State University, AID/csd-3283,
 

provided funding for six months with the objective of (1) defining a
 

specific economic problem of mutual inLeraest to two or more countries
 

which was amenable to economic research on a coordinated basis, and
 

(2) securing the cooperation of research institutions in the countries
 

involved, includinS specific inputs and commitments for collaboration.
 

In selecting a particular economic problem on which to collaborate,
 

priority was given.to export expansion possibilities which would help
 

http:I.I.'l.ii
http:RMSiAX.C1


-6

alleviate 	balance of payments problems, rural unemployment, low farm
 

income for small.and medium-sized farmers, and commodities which were 

currently being emphasized in development programs in the countries
 

involved.
 

The focus of the project finally selected was an evaluation of the
 

export potential of Central American countries for winter vegetables
 

for U. S. and Canadian markets. Initial concentration was placed on
 

Guatemala 	and El Salvador.
 

B. 	Objectives of Contract
 

Contract objectives include;
 

(1) estimation of 
the demand for selected winter vegetables
 

in U. S. and Canadian markets;
 

(2) estimation of the supply potential for winter vegetables
 

on small, medium, and large farms in the primary produc

tion areas of Guatemala and El Salvador, compared with
 

competing areas of Florida and Mexico;
 

(3) evaluation of domestic demand and consumption compared
 

with export demand;
 

(4) analysis of alternative means and costs of transporting 

and diLstribuLing vegetablos from production zonOb Lo 

ma ike t; 

(5) suinimrizaiion of all analytical data developed in 

(1) through (4) above by using appropriate analytical
 

proceduonua anud mudolu; 

(6) Lho holding or sn annual workuhop in Cuntral Amurica Co 

onsuro adoquato coordination of tho roacarch.
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Collaboration was developed with the Instituto de Comercializa

cion Agricola (INDECA) in Guatemala and the Direccion General de 

Econonia Agricola of the Ministry of Agriculture in El Salvador. 

IXDECA has the responsibility for developing exports of vegetables in 

Guatem-ala. Also, informal cooperation was obtained with the Escuela 

Nacional de Agricultura in Chapingo and the Direccion General do 

Economia Agricola in Mexico f'or purposes of exchanging information on 

supply potential with Mexico so that comparisons could be made with
 

Florida, Guatemala, and El Salvador. Finally, informal cooperation with
 

the Food and Resource Economics Department of the University of Florida
 

was developed through which exchange of information on production
 

conditions in Florida-will be facilitated.
 

C. Research Initiated to Fulfill Contract Objectives
 

1. A comprehensive study of costs of production of cucumbers,
 

.green peppers, and cantaloupe in three irrigated districts in Guatemala
 

began in December 1972. Julio llernandez Estrada, aft M. S. student at 

Cl njg)gO, was hired for six months dirOct the atudy. produc-Ito Field 

Lion costs on those vcgetables were obtained periodically during Lhe 

giowing and harvesting season in Zacapa, Las Monjaii, and Ajunclion MitA, 

three irrigation districts in Guatemala. PlanG include using a 

linza programming 111olal incorporating risk avernion restictions to 

analyze the competition between the risky, export vagotables and the 

safer but lower-income domestic, traditional crops. 

2. A sub-contract was lot to the Food and Resource Economics
 

lpUtj)IILt or Lh University of Florida to accomplish Cho necoasnry 

rel.sach in Sl Salvador. Objectives of the sub-concract are: 



(a) Dctermine potcntial yields, costs, quality, and season of 

production for several winter vegetables, based on field 

trial and surveys of existing production. 

(b) Estimate the profitability of the crops for small and 

... and analyze feasible crop rotations ofadium sized farms, 

these crops with other alternative enterprises. 

(c) Estimate the competitive potential for exports of these
 

crops against other Central American countries and Mexico.
 

An X. S. student at Florida, David Zimet, was stationed in
 

San Salvador in January 1973 to direct the work, in coopera

tion with tho Direccion General de Economia AiLricoln. 

3. Arrangemencs were made for a NCSU gci uacu ctudent, C.'eum. 

Pomaredo, to be stationed at the Escuela Nacional do Agricultura in
 

Chapingo, Mexico, during June, July, and August 1973 to adapt data
 

and information available on resource use in Sinaloa for use in a
 

supply estimation model for winter vegetables.
 

4. Roberto Castro, a Ph.D. student at NCSU, initiated thesis
 

research in June 1972 on a supply-demand competitive model on winter
 

green pappers from Florida and Mexico. Time series data were u.;cd to 

a demand function for winter peppers in U. S. and Canadianestimate 


markut and a sup)ply function for Florida production.
 

D. Accomplishments to Date
 

(1) Demand for Peppers
 

The demand for winter green peppers in 41 U..S. and 5 Canadian
 

markets can ba characterizod by the following demand function;
 



in P a 9.64 - 1.32 In Q + 1.12 in I 

where P - price in cents per pound 

- poundz unloaded in 41 U. S. and 5 Canadian 

markets, per capita 

=
I disposable income per capita 

R2 m ,95 and the coefficient as highly significant. Price 

.85. The price elasticityolastlcity is -.75 and income elasticity is 


of -.75 indicates that a 10 percent increase in quantities coming to
 

market would depress the price by 13.2 percent.
 

(2) Supply of Florida Penpers
 

two main areas in Florida which produce winter green
There are 


The Southeast
peppers--the Southeast area and the Southwest area. 


area is composed of Palm Beach, Dade, Broward, and Martin counties.
 

The Southwest area includes mostly Collier, Hendry, Lee, and Charlotte
 

counties.
 

Generally acreages have been decreasing in the Southeast area.
 

Continuous cropping has led to increased disease problems, and
 

alternative uses for land, principally for urban development, has
 

increased rent costs. Alternative crops in this area are snapbeans, 

tomatoes, sweet corn, squash, and egg plant. 

The type of production in the Southwest area differs considerably 

from that in Ch0 SouLheaU area. Peppers are ilan~ed on new land each 

year. After peppers are harvested, a different crop may be planted 

or the land may be put to improved pasture. Land rents are lower than 

Aceragein the Southeast area and disease problems less severe. 


planted to peppors has generally increased in this area. 

Yieldsi in both areas have fluctuated greatly duo to weather and 

diusmwu jrobloma, buc no nocicoable rnd in yield iu prcuanL. 
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tSausCthe Lwo areas are apparently different in structurQ
 

show divergent trends in acreage, an attempt 
was made to analyze the 

two areas separately and individually. 

The objective of the analysis was to develop a model which would 

pedict the response of Florida growers to specific changes in factors 

such as price, labor rates, etc. It was decided to use a regression
 

model to try to explain the factors which affected past decisions about
 

acreage planted in the hope that this model could be used as 
an indi

cator of the response to changes in future prices which might result
 

from changes in imports.
 

The supply of winter green peppers in two areas in Florida was 

analyzed for the period 1954-1971. A mixed adaptive-extrapolative
 

model was used to generate "expected prices," which was included as
 

an independent variable in 
a single equation least squares regression
 

analysis relating acreage planted to "expected total revenues" from
 

green peppers and other variables.
 

Initial attempts to analyze the two 
areas separately were unsuc

cessful so an aggregate supply equation for the two 
areas was estimated.
 

The equation estimated was:
 

bOSE:
In Y 
 -.60 In X 
+ b2SE: InX.18 .02 In
boSW: -1..75 b2SW: .32 2 


+ .003 T + .88 In X5 - .66 in X6 

where y - expected acreage planted 

X - expocted total revenue par acre 

X2 - waighta acreage total revenue from alternative 
crops 



'. proportion of acrea'c not harvested in Lime pcriod t - 2 

t rend 

oL a*mX ' Co: L Of' Ij:%Jdi:L.[O i , tu l puJI,10 'n 

.,1190Lhd o L£:J.lunu of Xj and X5 woiu ui!,AiLicant at 
Lh 


cooffLecCt or X6 wa f' kignificIant95 p L:CnL coiii:Ldeu level, Lhak 	 at 

the 90 pe'Cent Con011dCU lUvel. 

.65 and the longThe U1; i1atd UhlUr' run Uuppy QlaUi Ciy was 

run elasticity w30 5.42. 

(3) i,;timn d I.iUecu' o[ Tnrrif Changcs 

In 	order to estimate the effects of tariff changes on Florida 

supply elasticity wasproduction and imports from Mexico, the Mexican 

assumed to be 10. (Insufficient data on Mexican supplies did not per

this time.) With the estimatesmit quanticative astimacu of supply at 

of demand and supply elasticities derived in the study, and with the 

10, it was estimated thatsupply elasticity of Mexican peppers set at 


elimination of the 2.5 cents per pound tariff would increase Mexican
 

Florida production would drop
exports by 54 percent in the long run. 


by 37 percent. U. S. consumption would increase by 8 percent. An
 

increase in the tariff of 100 percent would decrease Mexican imports
 

by 60 percent in the long run. U. S. consumers would reduce their
 

The welfare costs of a 100 percent increase in
consumption 7 percent. 

tariffs would be as high as 1 1/2 million dollars. 

These estimates will be modified when the results of research in 

Central America are available. Possible effects of Guatemala exports 

could be important. 
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While the organizational effort was getting underway in Central
 

Ainerica, some ate.nion was devoted to developing a theoretical
 

framcwork for evaluating comparative advantage through spatial
 

equilibrium models. Hans Binswanger, a Ph.D. student at North Carolina
 

State University wrote a paper entitled "Problems with the Identifica

tion of Optimal Agricultural Export Diversification in LDCs in the
 

Presence of Trade Distortions." The paper recommends a procedure for
 

correcting domestic input prices and product supplies for distortion
 

due to protection. Using estimated supply elasticities, the "free
 

trade production set" would be obtained. 
With estimated domestic
 

dn.and elasticities, domestic prices could be estimated along with the
 

trade flows associated with free trade. True comparative advantage
 

cannot be estimated in the face of distorted input prices and this
 

paper is useful in pointing out procedures for adjusting for existing
 

'LraCaJ disto Ioan. 

A second theoretical study by Hlans Binswanger entitled "Testing 

the Xypothesis of Induced Innovation," was useful in evaluating options
 

open to LDCs in terms of strategies for accelerating technological
 

change. 

In summary, work is underway toward fulfilling the objectives of
 

the contract insofar as the evaluation of the export potential of
 

Central America for winter vegetables is concerned. More detailed 

results will be available in August, 1973, when the initial study in 

Cua'itciiiilui and Ctho wok in Moxico nra finislied, 
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E. Dissemination and Utilization of Research Results
 

Since the research has not yet progressed to the point of
 

writing publications, no dissemination has been accomplished. How

ever, since the research has proceeded under close cooperation with 

INDECA in Guatemala and DGEA in El Salvador, the results of the
 

research are of im.mediate use to them as information becomes avail

able. Publications will be issued by those indegenous organizations
 

and disseminated as they see fit.
 

F. 	St.:ent of Exienditures and Obliacions and Contractor Resources 

During the first year of the contract, April 1, 1972 to 

March 31, 1973, expenditures were as 


Salaries 

Fringe Benefits 

Travel 

Other Direct Costs 

Supplies 

Overhead 

Sub-contract 


TOTAL 


G. Work 	 Plan for Coming Year 

follows:
 

18,312.08
 
997.58
 

4,789.95
 
2,643.32
 

147.64
 
8,608.54
 

2D.SI)DAQ
 
55,999.11
 

(1) rontntinaon of Work on Supply Poential 

XunoLtrch undurwiy in CuIltcnialia and El Salvador on t'upply poLLn

tial for winter vegetables will continue. Initial results will be 

available by late August 1973, at which time a workshop will be held 

in Central America to discuss and evaluate the results.
 

Also, in June, July, and August, work will be done in Mexico
 

in cooperation with the University in Chapingo on adapting existing
 

data to analytical supply models, so that supply potential of Mexico
 

can be compared with Guatemala and El Salvador.
 

http:55,999.11
http:8,608.54
http:2,643.32
http:4,789.95
http:18,312.08
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A further effort will be made to include data and analysis on 

supply potential in the Dominican Republic. A trip is planned to
 

Santo Domingo in May, 1973, 
 to datermino to what extend cooperation 

can be obtained from institutions there.
 

Work will be begun in late 1973 on incorporating the estimates 

of supply potential of the various countries into a general model 

of spatial equilibrium and compa tive advantaje. 

(2) 	 i::Y-:ron:;','n P-o1 t ]:w:arch inii Soutih Anr.'rc.n
 

Communications with Oficina
Lhe Nacional do Intcgracion (ONIT)
 

in Liai, Pe2ru, %avu tLnIblizIh!d a bwiai for Coo UriA.'ion in an
 

eConomic study of the development of the fertilizer industry 
of the 

Andean zone. 
Plans involve locating a XCSU Ph.D. student, Carlos
 

Baanante, in ONIT for a period of one year, starting in June 1973 to
 

direct the study. 
 ONIT 	will provide office facilities and the help
 

of assistants in the execution of the 	 study. 

(3) 	 X.,;I h.-r 'c n-: h! 

A Le:ead'h Wu'kIUIop) will ba held in COnral Ameica in Sup

temher 1973 at which time research results will be discussed and 

further work will be planned.
 

(4) 	Graduate Study for Students
 

The participant training component of the program will be
 

inLensified as new gradunte sudantu from participtainl itiLutuionu 

and countries are brought to North Carolina for graduate training. 

During the past year, efforts were made towards identifying poten

tial graduate students, encouraging them to study English, and 

helping them apply for admiscion. During the second year of the 



contract thise efforts begin to achieve results as the candidates 

arrive on the scene to begin their study programs.
 
(5) Anticipated -uget
for Coming Year 

Salaries and Wages 
 12,688
Fringe Benofits 4,261
 
Consultant Fees 
 1,100Workshops 3,000
 
Travel
 

International 
 6,940
 
Domcsric 
 1,825
 

Research Linkage 
 6,479
 
Telephone and Telegraph 800
 
Supplies 
 1,600
 
Computer Use 
 1,500

Publication and Field Research 
 3,000

Sub-contract 
 8,660
 
Overhead 18,881
 

TOTAL $110,734
 


