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Two linear programmin-g models with emphasis on vege

table production were used to maximize the annual net return 

to management and resident labor of the Zapotitan Irrigation 

and Drainsge District. One model. utilized vegetable imports 

implicitly and Itheny -vpecifitd an optimum enterprise com

bination for the District. A second model explicitly in

cluded vegetable iioits to determine the ab'lity of' the 

District to compete with Guatamalh. Demand 6pecification in 

both models for crops grown in thn District includedi upper 

limits for viget-tles equal to current production in the 

District plus importsi upper limits for fresh corn, tobacco, 

and citrus tquat. to pre.-;ent productiont and no limits for 

milk and grains, 

All t1e solutions included large increases in the land 

used for pas.tures for dairy production and a more even 

di,stribution of vzgetab].e product.ioii over the year. The 

results suggest that: 1) inoreaor-i In vegetable production, 
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particularly during non-traditional production periods when
 

the District can compete favorably with Guatamala, would
 

augment employment and income, but that limited domestic
 

demand prevents vegetable production from having a major
 

impact on employment, income, and the agricultural trade 

surplus, 2) sugar cane production in the District has 

adverse effects on :m-ployment and incoine, while contributing 

slightly to the agricultural balance of trade surplus; and
 

3) increases in pastures for dairy production by approximately
 

2,000 manzanas would have the greatest positive effect on
 

land used in the District and the balance of trade by
 

eliminating imports of dairy products.
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CHAPTER I
 

INTRODUCTION
 

El Salvador, the smallest mainland country in Latin 

America, is the only Central American republic that does not 

border on both the Pacific and Atlantic Oceans. It lies in 

an east-west orientation with the Pacific being its southern 

border, Honduras forming the north and northeast border, 

and Guatemala forming the western border (Figure 1). The 

Gulf of Fonseca border-s on Honduras and Nicaragua. 

El Salvador differs substantially from other Central 

American countries and M\exico in several important respects. 

With an estimated populaition of 3,800,000 (1.2) and a total 

land area of approximat.,ely 9,000 squav, miles (about the size 

of Maryland), the 19?3 population per square mile was 471.7 

persons, as cornoared to 1.01.8 for Costa Rica, 73.5 for 

Mexico, 13.2 for Cuatemrala, and 78.1 for Central America as 

a whole (12), I?.:;avador has almost no unused ]and and 

suffers from v irrh seii;onal unemoloyment arid underemploy

ment. Durin th r coffef; , cotton, and s iw ar cane harvest 

season froom NovevLe" th ,UItI February, there is virtually no 

unemployment, yet unemployment durinu the rest of the year 

has been estiman-ed to b at least twenty percent (2, P.3). 

Even when cL)rip,.v' to other Central American countries, 

its population growth rate is)high it ',2 percent for 1972

1973. For the same yiear, Vor example, the growth rate for 

Mexico was 3. percenl, 2.7 per'c, i for Costa Rica, 2.6 

1
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3 
percent for Guatemala, 2.9 percent for Nicaragua and 3.2
 

percent for all Central America (12).
 

Aaricultural Production Patterns
 

Besides these important population and demographic
 

differences, the Salvadorai) agricultural 
 production pattern 

also differs from other Central American countries. Several 

enterprises which require some production activity on a year

round basis. Included in this group are 
sugar cane, cotton, 

coffee, citrus and other fruit, poultry and cattle. The
 

egg production iridustry in El Salvador is one the
of most
 

advanced in Central America. 
 Most of the cattle are dual

purpose, but specialty herds exist and are becoming more
 

popular.
 

As is true for most of the Pacific coast of Central
 

America. El has long dry season
Salvador a extending from
 

November throuah Ap;li. . The prodauction of ;easonal crops
 

and the act ivi tic,:, culated tc tuei r, production have histor

ically followed lji- ijny-dry c.eason pattern. The bulk of 

the producers who follow this patLern plant corn when the
 
rainy season beginti in mi-i to late W.ay. When the corn has
 

matured, the stalks are doubled-over below the ears and the 

ears are left in t,-a C;I d to dy. Beans are then planted 

and the bean pJ. _jt-i,,I'/ up uej .bed-overcorn stalks 

while thr. corn dries. Then t1-he beans have r;uitured in early 

November as :.he dry s, :,:on commences, the plants are cut and 

spread out ar-ound Tihe fieid to dry, The corn is then har

vested. Following i;h, ')oan and c )-rn harvest stiall farmers 

with no irrigated land leave the:.- homes to work in the 



4 

harvests of the three export crops, cdtton, sugar, and
 

coffee, Towards the end of February the harvesting slackens
 

and it is curtailed by mid March.
 

Horticultural crop production also follows the rainy

dry season pattern. During the dry season, if irrigation 

water is available, vegetables are produced in large quan

tities with planting usually taking place in October or Novem

ber. The dry season horticultural harvest also terminates 

in March. There is relatively little horticultural production
 

during the rainy season. Owing to a higher incidence of
 

disease problems on poorly drained soils, horticultural pro

duction at this time is limited to well drained soils. If
 

no irrigation is available, planting does not take place until
 

June because of the irregularity of the rain in May which may
 

be insufficient to start a new crop. The rainy season harvest
 

begins in July and is terminated in September or October.
 

Vegetable ImDorts 

During the March- Deceinber period El Salvador imports 

large quantiti.es of vogpetables primarily from Guatemala. In 

the 1962-1969 period, El Salvador had a fruit and vegetable 

trade deficit rariinvii from 4. 3 mi.lion dollars in 1962 to 

7,0 million do].LIr. in 1968 (1.4, p. 75), approximately 7 

percent of i;h' tc ;iirieultural. (Table 1).~ai imoorts 

The figures for calendar years J.969 through 1972 reveal 

the wide monthly variation i.n imports. This wide variation 

can be seen for Civu tLeavily impiorted vegetables (onions, 

potatoes, cabbnau e, toma toes, and. carrots ) in 'Table 2. The 

month of highest value of imports does not necessarily 

http:quantiti.es


Table 1. Salvadorean Africultural Balnce"of Trade (1969-1972
 
Average).
 

Product Group 


Export
 

Coffee 


Cotton 


Sugar 


Other 


Total Export 


Imports 


Surplus 


Value (/) 

247,150,000
 

68,375,000
 

25,256,000
 

114,511,000
 

455,292,000
 

76,082,250
 

379,? 9,750
 

Source, Banco Central De Reserva, -,evista Mlensual,
 
November, 1973.
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correspond to the month with the highest volume of imports
 

due to price changes caused by gluts and the product is both
 

purchased and consumed, even when it Is to be exported to
 

El Salvador (10, p. '3-21). A further stimulus for these
 

attitudes and practic:a is that for many products Salvadorean 

produce sells at a hijhef retail price than Guatemalan 

produce. 

Imports, retail prices, import volume and national pro

duction (Table 2 and 3) illustrate that prices vary sub

stantially from month to month. This variation can be 

explained by differences in quality, cost of production, 

marketing malrgin, growing,, conditions, and/or transport costs 

between the two countries. Only when El Salvador has little 

or no production is the quality of Guatemalan produce better 

than Salv;ilorean produce. At other times alvadorean produce 

in at least of comparable qualiLy to the Guatemalan produce, 

for example, in July, El Salvador Itriports, lower quality 

tomatoes prrnni-Ily foi' co,;king ant processing and exports 

better quality 'a :ad toim toes. 

As there are no) truiy comparable cost of production 

figures, it is difficult to compare costs of production in 

Guatemala and E1 : vador, A comparl.son between weekly 

wholesale pri.e Il.fferltlsl and Elin Guatemala Salvador 

reveals that whol,-;.0!- prif-s are generally higher in El. 

Salvador th.,n. in (uatemala,- except when Salvadorean pro

duction i,; at It! This Is ;in Indication that Sal

vadorean production costu miight u~ lower than Guatemalan 

costs during parts of the year on a per unit weight basis. 
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Table 2, Average Monthly and Annual Vegetable Imports, 1969-1972. 

Onion Potato Cabbage Tomato Carrot 

Annual Import: 
CWT 
Value (/) 

35,3R85 
120 ,04.5o 

162,091.7
141t,80.oo 

1.56,136.,5-
186,613.70 

.,593.0 
68,800.40 

42,696.5 
79,083.80 

Monthly 
CWT 
Value 

Average, 
2,944 .0O4 
1)10,003.71 

13,507,63 
34,900.25 

1.3,001.37 
15,551.04 

3,632.75 
5,733.37 

3,566.29 
6,536,40 

Highest rMonthly 
Import: 
CWT 
Month 

4,048.0 
October 

19,148.0 
S r2t mber 

16,592,25 
September 

10,102.75 
December 

4,587.5 
May 

Value(g) 
Month 

20,713,10 
October 

48,101,00 
January 

28,086.30 
Jamuary 

16,707.00 10,025.10 
December July 

Lowest Monthly 
Import:

CWT 
Month 
Value(g) 
Month 

1,733.75 
Aril 

,571.50 
March 

5,131.75, 6,882.25 
Mlarch Aiil 
12,99'1.50 9,962.10 

March April 

294.25 
Jul 

459 50 
luly 

2,838.5 
August
4t,660.10 

December 

Sources: Anual de Estadisticas and [4oticias de MercAdreo Aricola. 



Months of HI~hest and Lowest Vegetable Retail Prices
Table 3. 


,-Crop 


Onion 


'Potato 


Cabbage 


Tomato 


Carrot 


Source, 


and Hirhest Nntional 
Month of' hifhe 3t 

retail price 

September 

February 

April 

February 

June 

Prodizetion. 
Month of lowest 

retail price 

April 

September 

September 

October 

November 

Noticias de Mercadeo Agricola.
 

Month of highest
 
national Droduction
 

September-February
 

March-September
 

February
 

March
 

August
 



9 
The differences might also be influenced by marketing
 

margins. Another indication of seasonally lower Salvadorean
 

production costs as compared to Guatemalan costs is that
 

although Guatemala has year-round production of most vege

tables, at times it does import vegetables from El Salvador.
 

Only cantaloupe, watermelon and tomato, however, show con

sistently high and regular El Salvador to Guatemala exports.
 

Using available information on marketing losses and rudimentary
 

cost of production figures (Table 4), it appears that El
 

Salvador, through higher retail and wholesale prices, pays
 

Guatemala a premium for vegetables that Salvadorean pro

ducers could, but do not, produce year-round. Much of the
 

rest of this thesis will be devoted to this point.
 

Vegetables in the Government Development Strategy
 

Importation of vegetable,3 seems to be an inadequate
 

solution to the seasonal supply and price instability pattern
 

scarcities in Gutemtala,
 

The problen, of seasonal production and unemployment 

are a major concern of thp Ministry of Agriculture. The 

May, 1972, market rtport ,.ihows that the price of potatoes 

had increased one hundred percent over the previous month. 

The report stat'.si "To h,.vt the products (vegetables) 

available during thi, uim oft year, would benefit the 

national producers, the consumer, and the country because 

of the decrease in flow of.r3sources abroad" (3, P. 9). 

ILittle is known about marketing margins, and this
 
author is reluctant to comment upon them.
 

http:stat'.si
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Table 4. 	Comparison of Production Costs of Selected Vegetables be
tween Guatemala and Zap-ttan (Colones).
 

Product Guatemalaa Zapotitanb
 

0.54/box
0.53/box
Cucumber 


Potatoes 4.43/cwt 	 3.89/cwt
 

2.36/cwt
2.14/cwt
Tomatoes 


0.72/dozen 0.37/dozen
Catbage 


Onion 4.36/cwt 3.67/cwt
 

Carrot 0.10/d6zen 0.34/dozen
 

Sources, 	 a1968 production budgets of Banco Agricola of Guatemala.
 

bThe production budgets used in this study.
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El Salvador experienced a U.S. $56,000.00 balance of trade
 

deficit in vegetables during that month as a result of the
 

deficiency in national production (3, P. 17).
 

Because there is virtually no quality grading done in 

either Guatemala or El Salvador, the Guatemalan producers, 

wholesalers, and exporters are not pressured to deliver a 

quality product to El Salvador. The truckers, most of whom 

are Salvadoreans, face the same situation as the Guatemalans.
 

One reason for this attitude is that the Guatemalan producers 

do not think it is necessary to handle vegetables carefully 

because in a relatively brief period they are shipped into 

El Salvador. Because of the problem of seasonal fluctuations 

in employment and vegetable prices, and the balance of pay

ments deficits caused by vegetable imports, the rinistry of 

Agriculture has embarked on an agricultural di.versification 

and import substitution program. Because vegetables are 

high yielding and are labor and land intensive (11, p. 5), 

the government has made increased vegetable production an 

important goal of itL diversiification program. The Ministry 

of Agriculture recently hias been spending large sums of money 

on vegetable production research and extension. For example, 

the National Center of Agricultural Technology (CENTA) uses 

much of the land available to it for vegetable production
 

research. This research is Iocusing on variety adaptation, 

optimum plant density, fertilizer levels, and disease and 

pest control methods. The National School of Agriculture 

has a large horticultural department which trains students in 

http:56,000.00
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vegetable production methods through the use 
of field work
 

in which students have their own vegetable plots as well as
 

through course work. 
Many of the foreign agricultural 

technicians and specialists who work directly with the 

Ministry or with CEN'TA devote much of their time to horti

cultural work. It i3 hoped that through this type of overall 

endeavor Salvadorean vegetable production will increase, 

employing more people, generating more income, as well as
 

substituting for Guatemalan imports. 
An important part of
 

the diversification effort is the Zapotitan Irrigation and
 

Drainage District (henceforth referred to as the District)
 

created by Legislative Decree No. 214 on January 20, 1972
 

(8, 0. 3). 
The Zapotitan Irrigation and Drainage District
 

The District (Figure 2) is comprised of 4490 hectares
 

(one hectare equals 2.47 acres) with a net of approximately
 

4,000 heotares being irrigated, and is favorabaly situated
 

relative to the population centers of El Salvador. Its 

northwestern border is the Pan American Highway which connects
 

the District to San Salvador, the capital and largest city,
 

30 kilometers to the East (one kilometer equals 0.6 miles).
 

Santa Tecla, or Nueva San Salvador, the fourth largest
 

city is 23 kilometers to 
the East of the District on the 
Pan American Highway. Forty-five minutes from the District 

to the West is Santa Ana, the third largest city. The 

southern border is the highway to Sonsonate, the fifth 

largest city and about twenty-five minutes from the District, 

The eastern border is the railroad of El Salvador. 



A 

B 

Santa Ana 

San Salvador ,, 

Zapotitan Valley 

road road 

C Nueva San Salvador 
or Santa Tecla road railroad 

D Sonsonate 

Figure 2. Map of El Salvador 
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History and Land Use
 

On November 17, 1970, the Salvadorean Legislative
 

Assembly passed Decree No. 153, the first Irrigation and
 

Drainage Law. The preamble to the law states,
 

"Considering,
 

I. That the large population increase, relative to the
 

limited endowment of land and water, imposes upon the 

Government of the Republic ... , the non-postponable 

measure to increase agricultural production by using 

the said resources for the economic and social devel

opment.
 

II. 	 That the lack of an appropriate law regarding Irri

gation and Drainage is evident, for the orderly,
 

rational, and optimum use of water and the progressive
 

development of national agricultural and livestock.
 

III. 	 That the State must execute works that, because of 

their magnitude, caunnot be realized by private 

initiatiie and t}hat p,,rmint the devi]opment or irri

gation and drainmge ,.' (13, p. 1,2). 

The law also made the Ministry of Agriculture respon

sible for the resea'rch and development, administration, 

and maintenance of aiy and all irrigstion districts. 

Accordingly, th, Mnitry or'sated the Division of Irrigation 

and Drainage wiiich is oible for the Zapotitan. District 

as well as the development and administration of other 

districts. 

The second law pertaining to irrigation created the 

Distrlct. Land for the District was acquired on August 20, 
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1934 .bythe Junta de Defensa Social (The National Social
 

Defense Committee), presently called Instituto de Colonozacion
 

Rural (The Institute of Rural Colonization). This land and
 

that immediately adjacent were parcelled and transferred to
 

rural families.
 

Land tenure circumstances in the District are separated 

because of Article 31P of the Irrigation and Drainage Law. 

This law states that the Ministry of Agriculture must be 

advised of any transfer of land.title in an irrigation 

district within ninety days and Article 20 of the Law states 

that the Legislative Decree creating an irrigation district 

must set both arnihi*num and maximum on land holdings (13, 

pp. 12,14). The Law of Creation of the Zapotitan Irrigation
 

and Drainage Pistrict set the Title limits on land at two
 

to fifty hectares (9, pp. 15,16). It also stated that with

in ninety days of the creation of the District all land
 

holdings had to reported to the Ministry of Agriculture.
 

From 1947 until February, 1971, eleven studies were 

published about the Zapotitan area. The first ten were 

designed to determine the agricultural potential of the 

region. When land use was determined in these studies, 

year-round horticultural production was highly recommended 

for at least some of the land, particularly the better 

drained, sandy and sandyloam soils. The other major clay

loam and organic soil types were recommended for horticul-, 

tural production only when drainage and water conditions 

permitted, including irrigation during the dry season, The 



most recent of these studies was "Proyecto de Desarrollo
 

Agricola del Valle de Zapotitan" (Agricultural Development
 

Project of the Zapotitan Valley). prepared by Tahal Consulting
 

Firm, Ltd. (an Israeli firm) in 1970. The last study-was
 

published in February, 1971, by the Ministry of Agriculture,
 

Unlike the other ten studies, it deals with the economic
 

and social problems instead of the technical aspects of an
 

irrigation and drainage district or the agricultural .potential
 

of the region under irrigation.
 

Before the Zapotitan area was drained, vegetables were
 

produced during the dry season, and corn and rice were the
 

major crops during the wet season (Table 5). Vegetable pro

duction had always been important in the valley, and it was
 

hoped that development would increase vegetable production
 

significantly. Road construction was finished in late 1970,
 

the drainage system was completed in 1971. The irrigation
 

system is not complete as of this writing. The effects of
 

drainage were large increases in area planted in sugar cane
 

(from 242.0 hectares in 1968 to 691.3 hectares in 1972),
 

vegetables, including fresh corn (from 224.0 hectares in
 

1968 to 456.0 hectares in 1972) and improved pasture (from
 

none in 1968 to 450.0 hectares in 1972)1 there was a sharp
 

decline in the area used for natural pastures (from 1407.0
 

hectares in 1968 to 506,5 hectares in 1972), Although the
 

District does not produce as many vegetables as had been
 

anticipated, it is the single most important vegetable pro

ducing region in E1l -Salvador. According to the ISIC-FAO 

diversification study in 1970 the Zapotitan District relative 
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to the entire country encompassed approximately 24%, 84%,
 

31%, 43%, 	and 30% of the total area planted in tomatoes,
 

potatoes, 	cabbage, cucumber and sweet pepper, respectively
 

(II, pp. 12,25,29,30,36).
 

Table 5. 	A Comparison of 1966-1969 Average Zanotitan Planting
 
to the .972-1973 Crop Year in Selected Crops.
 

1266-1969 AvtL-re 1972-!973Crop Year 
Croi2 Rainy Seasqn Dry Season Rainy Season Dry Season 

-------- - Hectares ---------------------
Vegetables 169 224 515 456 

Corn 886 3,018 1,172 100 

Sugar Cane 242 242 693 687 

Rice 802 --- 500 ---

Source: Department of Studies, Division of Irrigation and

Drainage.
 

The Irrigation and Drainage Division feels that the
 

high investment involved in creating the District requires
 

that the land and water resources be used more intensively.
 

They suggest the production of crops that could be harvested
 

at least three times a ypar and that require irrigation to
 

maintain year-round produc ion.
 

It is also generally beleived that vegetable production 

in the District isi more profitable than other crops and live

stock alternat.Ivez, Furthermore, Ministry officials believe 

that if a serie3 of t.i& ie c-conditions were removed then 

more vegetablo would be 1prOducd and they would be produced 

year-round to decrease or elminAte imports. The restrictive 

conditions can be placad .nLu three main categories, credit, 

commercial or mark9ting problems, and extension gr technical
 

problems.
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Credit
 

The Zapotitan Cooperative, (henceforth referred to as
 

CODEZA), and the Agricultural Promotion Bank (Banco de
 

Fomento Agropecaurlo), a governmental agency, are the
 

District's major sources of credit. To borrow money from
 

CODEZA one has to be a land owner in the District and a
 

mqmber of the cooperative for at least three months. The
 

interest rate is twelve percent annually and a loan is due,
 

when used for production purposes, immediately after the
 

product would normally go to market. Thus, storage is not
 

encouraged and credit policy is not helping to reduce seasonal
 

price variability, The Agricultural Bank makes eight percent
 

terest loans to any land user in the District. The bulk
 

of its clients are renters and small land owners. Bank and
 

credit association loans, generally long term (a year or more)
 

and at twelve percent interest annually, are also available
 

to the land owners of the District.
 

The credit available from the Agricultural Promotion
 

Bank and CODEZA, however, is not fully utilized. The Agri

cultural Bank for example had 0385,000 (one Colon = U.S.
 

$0.40) in loanable fund; available tc the District in 1972, 

and it loaned only /280,000. The 1973 loan goal is 0580,000 

and it is expected that approximately 400,000 will be loaned. 

The cause of this problem is thought to be that "campesinos"'
 

are not accustomed to institutional credit, and request loans
 

at the "last minute". Many loans are not granted because a
 

loan cannot be authorized in the short period of time allowed 
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by the campesinos. To overcome this problem the Agricultural
 

Bank Is attempting to plan with each borrower his annual
 

seasonal credit needs Sa it cAn in turn make the loan 

available upon the "campesinos" request.
 

Marketing 

Marketing of Zapotitan crops is carried out in several
 

ways. The first is somewhat organized on a District level.
 

There are six "centros de acopio" (gathering and selection
 

centers) to which a producer can bring his produce. At these
 

Assembly points produrce occasionally is graded and sized,
 

and then sold to buyers who come to the centers.
 

Individual sples represent a second method includings
 

1.) producer delivery of the product to the market; 2) buyers
 

going to the District to buy directly from producers, and 

3) producer contracLU with buyers to produce a given quantity 

of product which will be iold at the contract price. The 

last practice is L(11 3t co,,nmon. 

A third major sales irethod is through cooperative 

marketing. CODEZA r*;)eIs produce for ItsA members, generally 

acting as a sale3 repre,ntative and agent. A buyer, for 

example, will approach (Q'IPIiZA representatives and say he wants 

a certain quantity of a p.rticuler product. The cooperative 

gathers the pri-3(1,it fr mi t,. nemhersi, arranges for the 

transfer to the buyer.,, and then pays the members who con

tributed prod,i, , ketpi n a fee for itself. CODEZA also 

operates on open Pir retail rarket, but with limited sales, 

during the main dry stiaon harvest period. 
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Producers, who have had their products rejected during
 

the height of the traditional dry season production period,
 

are reluctant to request credit for vegetable production
 

during any part of the year. During this peak period, because
 

of the glut on the market, buyers can afford to purchase only
 

the highest quality produce. A product that is rejected then
 

might readily be accepted during another time of the year.
 

Thus marketing experience of some producers makes the job
 

of the extension agent difficult as he attempts to promote
 

year-round vegetable production. 

The combination of good internal transport facilities
 

and easy access to highways which connect the District to
 

the rest 6f the country greatly facilitate marketing of
 

highly perishable products. The major roads, although
 

unpaved, are all weather roads and connect to the country's
 

major highways. Hence, f'or the District, roads are not
 

presently a restriction to further development. 

Technology 

Producers are likely to face crop failures without 

proper technical assistance, owing to the technical problems 

of disease, petts, and poor drainage which are common during 

the wet season. Pecamiv producers are aware of this they 

plant crop. t ,,t. they 1know Nst, such as rice and corn, and 

which are lea.t subject to disease and marketing problems.
 

Improved prod1uction practices arid better technology could 

presumably changere, ,he prevent market situation of gluts and 

scarcities of Salvadorean produce . Removal of this adverse 
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market condition through more research'and extension aotiv.
 

ities could make the vegetable market more secure, thus
 

enhancing the chance of further modification of the pro

duction pattern.
 

The ResearchProject 

Officials of the '41inistry of Agriculture believe that
 

increasing vegetable production in El Salvador is the most
 
promising means for improving the present low rural income
 

and employment situation, while 'improving El Salvador's
 

agricultural balance of trade. 
 Little is known, however,
 

about the relative profitability and competitive situation of
 
vegetables within the District, the District's ability to
 

Compete with Guatemala in vegetable production, and what
 

conditions are necessary to make promotion of year-round
 

vegetable production successful. Therefore, the remainder 

of this thesis studies the above three unknown situations 

for vegetable production in the District. 

Propositions
 

The following propositions are examinedi
 

1) Is year-round vegetable production in the District 

profitable relative to other crop and livestock 

alternati ves? 

2) Can ti- Diot ict cc,!npete with Guatemala in vege

table production? 

3) Would increasing overall vegetable production and 

reduc~ri, the cyclical tendencies 

a) increase incomf- to the people of the District, and 
b) increase employment in the District? 
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4) 	Are credit supply, sugar cane production, extension
 

problems and marketing channels presently barriers
 

to increasing year-round vegetable production?
 

The existence and the extent of the last two
 

hypthetical barriers are not tested specifically
 

in the thesis. If it is determined that vegetable
 

production is profitable relative to other crop and
 

livestock alternatives., that the District can compete
 

with Guatemalan sources, that there is enough credit
 

available for vegetable production, and that sugar
 

cane production does not affect vegetable production,
 

it can be assumed that a combination of the latter
 

two hypothetical b,-rriers is tn fact a barrier to
 

increasing year-round vegetable production.
 

Ob.ectives 

The primary objective of the study is to determine the 

feasibility of expanding vegetable production and ascertain 

the effectiveness of' doirg o as a means of reducing rural 

unemployment and increasing rural income. The Zapotitan
 

District has been chosnrn as the study region since it is
 

apparently the area with most potential for vegetable pro

duction. The ge-,,ral procedures are the following: 

1) Develop jeasonaI production budgets for specified 

crop and livestock enterprises in the District,
 

2) 	Determine thl amount of credit available - the 

Dist'ict ri tl)(reti.', r quixrcments of the speci

fied crop and livestoA .1turative to aid in deter
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mining if credit is a limitinmg factor of pro

ductioni
 

3). Determine the present production patterns in the
 

District and compare them with other possible
 

patterns;
 

4) Determine present employment and income in the
 

District for comparison with employment and income 

effects of different production pAtternsi 

5) Determine if year-round vegetable production is 

profitable and if so, how the present vegetable
 

production pattern could be changed;
 

6) Determine present vegetable import values to have
 

a basis for comparison between the District and
 

Guatemalan nourcesl
 

7) Determine present vegetable import levels to aid
 

in determining present vegetable consumption;
 

8) Determine under what conditions and in what crops 

the Dis trict can cuirpe te with Guatemala in vege

table iicJ ction.
 

9) Determine the effects 
of' sugar cane production on 

other crop and livestock alternatives, income and
 

employmeno, and the balance of trade because sugar 

cane is the rno..it ruipidly expanding crop in the 

Districts
 

10) Determine if a cornbiiation of marketing and 

extension probleris linita vegetable production. 
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Organization of the Thesis
 

The methodology is described in the second chapter 

which begins with a presentation of the concepts and assump

tions that were used in cons tructing the economic model 

employed in the study. The workings of the model are then 

reviewed by explaining the constraints used, as well as the 

activities and the net return figures employed in the objective 

function. The final section of' the second chapter explains 

how the propositions were evaluated. 

After the model Is reviewed, the outcome of the various
 

situations are Jiscussed in the third chapter. The results
 

are presented to show the effects of differeint situations on
 

land use, employment, income. and the balance of trade. 

The policy alternatives are presented at the end of the third 

chapter. The fourth chapter begins with a summary of the 

analyses. After the sumfr-y, the limitations of the study 

are discussetd. .ni.-ally the conclusions and corresponding 

recommendations arc given. 



CHAPTER II 

METHODOLOGY
 

The Conc'ertual Framework 

In accordance with the Salvadorean government's goals 

to decrease unemploynieri and increase rural income, an ob-


Jective of the present study is to determine the potential 

for increasing employment and real incomeo in the Zapotitan 

Irrigation and Drainage District. :pecial emphasis is 

given to increasing vea.-round vegetable production aas 

means of reducing imports, and increasing employment and
 

income. Hence the study includes an analysis of the
 

ability of the District to compete with Guatemalan sourcep
 

of vegetable supply and its ability to maximize annual net
 

returns to the people of thi District. 

Two basic lin.ar prj graniminp, models, termed competitive 

and noncompnetitive, are used in the reooarch. The com

petitive mode itor (tr' tiv,. separate stuations based upon 

the inclusion nrid eycljsion of cugar enu le production. Linear 

programmingl is 1-i:l to tiximize or minimize n given linear 

function (the objectivc Function) subject to a given set 

of linear co,-.Axtr iL.s (I., T. 592). The objective function 

of both mode. ) th, :r:ix.izat ion of net returns to man

agement and 02 idn' ti:,bor in the "apotitan District. This 

objectiv: funcri.on i.s the mum of "he monthly volume demanded 

multiplied by farm price less; production and/or import 

25 
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costs, adding back the local (not migratory) labor charges
 

used in production. The constraints are demand, labor,
 

credit and land (Table 6). 

Table 6, A Tableau of the Models.*/ 

Competitive Model Non-Competitive
 

Production Import Production
 

Constrat/ Objective Function + + +
 

Land + 0 + 

Labor + 0 +
 

Credit + 0 + 

Demand + + +
 

-!IA + indicates a positive value or resource use and a 0
 

indicates that the resource is not used.
 

The activities in the competitive model which generate
 

income are production and import (Table 7 and Appendix A). In 

the non-coT',feti Live model. onLy production activities generate 

income (Table 7), 

When vogetabl imports are explicitly included in the 

analysis, the Salvtndurcan demand must be met by either pro

duction or import, in the two situations of the competitive 

model producers of the DLStrict are considered to be purveyors 

who are responsible f'o'"supplyirn El Sa!,,ador with specific 

amounts of all . A, such, to meet I.s demand the 

district can produce or import veitables supplying the 
required amount of a vegetable product at thepreatast ncome 

relatlvn to the production or Import of othier vegetable and 

non-vegetable products. Thus, if It is more profitable 
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Table 7; Prices and Returns for Selected !nterprises in the
 
Zapotitan District.
 

Code Isrm Price Yield Gross 
Product Mlonth per cwt (cwt) fEeturn 

Colones Colones 
Ayote (a squash) 10 10.00 80 PO.00 
Beets 10 3.00 560 1680.0 
Broccoli 10 37 00 '8 1800O0 
Cabbage 10 2.66 650 1729.00 
Cantaloupes 11 3.60 300 1080.00 
Carrots 11 15.00 280 4200 00 
Cauliflower 10 22.22 180 4000o00 
Celery 10 20.00 210 4200.00 
-Cucumber 10 4.50 '30 2002.00 
Eggplant
Guisquil (a squash) 

10 
12 

5.00 
6.60 

720 
880 

3600.00 
5808.00 

Lettuce 10 10.83 470 5808.00 
Onion 10 10.00 380 3800.00 
Sweet Pepper 
Pipian (a squash) 

10 
10 

15.00 
10.00 

200 
72 

3000.00 
720.00 

Potatoes 11 10.00 320 3200.00 
Radish 
Stringr Beans 

10 
10 

4.00 
30.00 

280 
64 

1120.00 
1P20.o0 

Processing Tomatoes 10 6.oo 350 2100.00 
Salad Tomatoes 10 7.50 300 2250.00 
Watemmelon 
Baby Corn 
Fresh Corn 

Ii 
11 
11 

2.10 
10.00 
1.40 

715 
84 

336 

1501.50 
840.00 
470.O0 

Beans 8 30.00 22 660.OO 
Corn 5 8.00 75 600.oo 
Rice 
Sugar Cane 

5 
N.A. 

10,00 
..06 

85 
2053.33 

850.00 
2176.53 

Pastures N.A. NA. N.A, 1920.96 
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Table 7. Extended. 

Costs Less Net Return to Management
 
(Labor) and Labor
 

'"(CO lone S) 

274.89 	 525.11
 
1296.94
383.06


530.78 	 1438.92459.78 	 1269.22 
257.8 	 822.62 

275749 	 1442.51 
514.49 	 3485.51
 
469.56 	 3730.44
 
851.96 	 1150.04
 

3291.52
308.48 

2162.11 3645.89
 
2767.86 2322.24
 
810.21 	 2989.79
 

161.1.72
1388.28 

542.28
177.72 


884.84 	 2315.16
 
294.13 	 825.87
 
683.64 	 1236.36
 
419.68 	 168o.32
 
419.68 	 1830.32
 
392.72 	 1108.78
 
203.40 	 636.60
 
186.60 	 -283.40
 
933.88 	 426.12
 
321.49 	 278.51
 
426.36 423.64
 
1402.53 774.00
 
850.90 	 1070.06 

http:161.1.72
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relative to the El Salvadorean market to produce cucumbers
 

in July than it is to import them, but their production uses
 

resources required for cauliflower production which is rel

atively more profitable within the District than cucumber pro

duction, then the competitive model dictates that the District
 

will import cucumbers end produce cauliflower. 

In the non-comnpetitive model the people of the District 

are not purveyors re.iponsible for producing a specific amount 

of produce at the least cost relative to production and
 

import. Even If the TADitrict is in a poor competitive position 

relative to Guatemal'r, sources for a particular crop, the 

farmers might still earn more from producing, that crop than 

from producing anothe-r. Thus, a model which includes imports 

only implicitly is also studied, In this non-competitive 

model it is assumed that the nupply of any commodity not 

produced in sufflcint ilatlVC,, in the District Is Imported 

but earnings fi.ro.. imrrpor'cc do riot accrue to tne District. 

This model det':.wL.k tte optimutyi product wix for the District, 

given the cms r".,I and xics,,a ied. 'Ihe solution of the 

non-competitive moel i more relevant from the point of 

view of the fri;irrt whil,} JAILowing for optimal enterprise com

binations withi:i the Di" 

In both th- coApt iv, .:d non-competitive models, it 

is assumed th:t production Un the remainder of the cour.try 

is static so that chan,es In supply from the District directly 

affect foe.D'r 'nhe. Tho effect of an increase in vege

table production in tho Di3trAh>. evtr, mght be at the 
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expense of grain production, for example, causing an increase
 

in foreign exchange expenditures for grain and perhaps
 

worsening the overall balance of trade situation. Thus,
 

the 	total effect on the balance of trade of the various
 

situations is also analyzed.
 

The following are the basic assumptions upon which
 

the analyses are based,
 

1) Constant prices: the prices of inputs and out

puts do not change with changes in quantities
 

supplied or demanded.
 

2) 	Fixed demand, a deficit in quantities produced
 

compared to current demind must be filled by
 

import and rapresents a loss in foreign exchange
 

earnings, while an increase in production over 

present 1.?vels substitutes for imports. 

3) Import rx'a'iatio ac: affected only by production 

in the Di.,trict while production in the rest 

of El ;or remnitn:j :owrtan. 

4) 	Exporti sr oo atfecitil by production in the 

District eyctpl for- sugar cane, a special case. 

This thqui,at the upper limits on production 

be set equal t, domostc d,:anin 

5) 	The nm'iy of chemicajs, fer'tilizer and seed 

is un.mited.
 

6) 	Production takes place in one year and there
 

are no muI!tIple year crop rotations.
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7) The level of technology used in the production 

budgets will be in general use in 1975, and 

thus 1975 is the target year. 

8) An appropriate objective function to maximize 

income to the people of the area is return to 

management (as a residual) plus local (not 

migratory) labor earnings. This combination 

does not favor management to the detriment of 

the laborer, nor labor (employment) to the 

detriment of the land owner. 

The Working Model
 

Each enterprise, excluding fruits, sugar cane, and dairy
 

production, has several production budgets, each corr

espondihg to a different planting date. 
The vegetables,
 

excluding cabbage, lettuce, and onions, have six budgets
 

each, representing a planting every other month. 
 Onions
 

are represented only five times, 
the April planting is excluded
 

because of the photo period ensitivity of the varieties used 
in El Salvador. Tic-ans are represented by five planting dates, 

corn by four, rice by six, and tobacco by three. The budgets 

are based upon budgets st:pplied by the extension agents of the 

District and the Departirient of Research of the Division of 

Irrigation and Drainapt;, Molinistry of Agriculture. Unfortunately, 

these budgets are genera']y for October or November only and 

input levels are not lwkyB consistent with yields, as demon

strated by production experiments. Thus, the basic budgets
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were revised when necessary to correspond to seasonal plantings.
 

The monthly product price variations to be discussed later,
 

as well as input variations, were specified to make the proper
 

revisions.
 

All inputs, such as land, labor, credit, fertilizer,
 

pesticides and seed, represent direct costs. The costs are
 

based on the most current price available for the inputs.
 

The levels at which fertilizer, seed, and pesticides are used
 

are realistic but riot optimum. That is, the levels are set
 

at amounts which a farmer is apt to use In 1975 and not the
 

optimum amounts determined by production experiments. Since
 

land, labor, and credit are available in limited quantities
 

which cannot be readily expanded, they also form constraints.
 

The costs and constraints used in the models for these 

resources are discusoed below.
 

Land Cost; and Constraint
 

The amount of land available is specified on a monthly
 

basis with draia. d and poorly drained soils considered sep

artely. Well dniir'ed ian in the District has an upper limit
 

of 1035.66 marna,'ar1Ls (one ranzana = .6 hectares) for each
 

-,month, and the upper limit for poorly drained land is 4678.84 

manzanas for ea:h inonth. Hainy seasun vegetable production 

is limited to Lhe well (rain,d !and, but dry season vegetable 

production Is possible on either soil type. Production of 

livestock anld all other crops is permitted on either land 

type. 
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The cost of land regardless of type Is $300.00 per 

manzana, per year, a rental fee fixed for the District by
 

the Ministry of' Agriculture. Land rental fees and use require

ments for a product are adjusted by the product's length of
 

growing season. Because the seedbed and transplant practice
 

is common, this method is.represented in most of the pro

duction budgets. Thui , the land requirement for a crop that 

used a seedbed and transplant operation is reduced, but
 

corresponding labor cost i are present. 

Credit Costs and Cont tr:iint: 

Credit, like land, is separated into two groups. One
 

group represents the credit ,ivallabla via CODEZA and commer

cial loans, at a twelve percent Interest rate. The other
 

represents the credit available through the Agricultural
 

Promotion Bank and has r eirlht percent interest rate. 

The credit requirerionts; in the modpels for an enterprise 

are set equal to s iyty rrc,,t of the operating costs plus 

interest charger. 'he 'r,dIt year Ia dtvlded into quarters. 

Each production nctiji ty :3c5 c!-rIIL durir.: the appropriate 

quarters; whon In-':, . rs n reraid thr money can be loaned 

again In the fit -t fil ' -,',L,r ,'ftier ruj;,3yment. This 

arra'ement c rr,cr , ihe; rctual situation described 

by the Agricultir,-l !,Hrv ,iFZA and the extension agents 

in tho Ij'ji ,rict. 
To d(,.ti:rT, n or , ,r,,it ut,v patterns, all credit 

is initi illy al)t&ato t(.. t, 1'ral, quairter. Any unused 

be xL orcredit can tc.i c:. th :i,n,-md uucessive quarters 
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at no cost. Loan repayment is another source of credit for
 

the second, third, and fourth quarters. If a crop has a
 

short growing season, e.g. radishes, it can generate credit
 

for the quarter immediately following the quarter in which it
 

is required. For most products, however, the credit generated
 

is not made available until the second quarter after it is
 

required. There is a credit dumping activity in the fourth
 

quarter to transfer unused credit to the following year.
 

This credit, however, is not used by the model.
 

To avoid repeating all production activities, the eight
 

percent funds are permitted to be increased by the twelve
 

percent funds at an additional cost of four percent. This
 

transfer of funds can take place only during the first quarter,
 

but the money can be used in whichever quarter it is needed
 

because of the inter-quarter, no cost transfer activities. 

The interest payment required from an eight percent loan is 

deducted from the gross return as a cost. Interest payments
 

are considered to be part of the credit requirements; the 

credit available to the District thrai~gh the Agricultural 

Bank is increased b,y eight percent, tu 0676,400 from 9580,000 

to form the eight piercent interest constraint and to avoid 

double countinp. Similarly, the credit available at the 

twelve percent intere-,"t rate is increased from V5,427,500 to 

05,861,700. Of the 5,h2'7,S00 the amount available through
 

CODEZA is 0427,50. Th repiaining 05,000,O00 is an estimate 

of the credit thiat J,! ,vailnble to the District through 

commercial loan". ... , econ.;:ary, the twelve percent credit 
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constraint can be increased In the models to determine 

approximately how much credit is required by the District to 
maximize the annual net return to labor and management.
 

Labor Costs and Constraints
 

Unlike land and credit, labor is assumed to be homo

geneous. 
There are twelve monthly labor constraints cal

culated in number of man-days per month (Table 8). To form 

the constraints, the predicted number of economically active 

people in the District for 1975, reduced by ten percent to 

account for illness, lack of mobility, and imperfect know

ledge on the part of the workers, is multiplied by the number
 

of work days per month.
 

Excluding the labor required for the sugar cane harvest,
 

all labor is assumed to be from the District. Labor is
 

migratory during the sugar cane, coffee and cotton harvest
 

season and flows into the 
bi-trict to cane.cut the In
 

November, 1972, approximately 64,000 man-days were required
 

to harvest 650 hectarei ol" ugar cane and plant, care for, 

or harvest other crops and livestock. Approximately 48,000 
man-days, were avai.able f'omn the District for all tasks. 

If all the 1,4,000 man-davc, required for tasks other than 
thooe related to sIuAar 2.;ne productiont were taken from within 

the District, 11;,000 mn'ioday:; would be available from the 

District to work tugar c.-ine. The 14,000 man-days Is approx
imately forty-seven percent of the 30,000 man-days that were 

required for the ar .. -n ho , . Thus, the labor coeffic

ients used in the ,iodo 1 fcr tT, c:.ta harvest are forty
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Table 8. 	Man-Days Available by Month for Employment within
 
the Zapotitan District.
 

Month Work Days Man-Days Availablea-

January 23 46,529 

February 22 44,506 

March 25 50,575 

April 20 40,460 

May 25 50,575 

June 24 48,552 

July 25 50,575 

August 23 46,529 

September 23 46,529 

October 25 50,575 

November 24 48,552 

December 20 4o.46o 

V /2023 laborers iultiplied by the work days per month
 
equals the number of man-days available per month.
 



seven percent of the man-day requirements for harvest, which
 

prevents the utilization of migrant labor for tasks other than
 

the sugar cane harvest. This reduction is also reflected in
 

the 6bjective function. All labor requirements represent
 

costs to management, but only forty-seven percent of the
 

labor income for the sugar cane harvest is included in the
 

ibJective function.
 

Coefficients of the objective function are calculated by
 

adding labor costs to the net returns to management. Although
 

the addition of labor costb to the objective function is not
 

in strict accordance with mangerlal profit motives expressed
 

in economic theory, labov costs are included because of the
 

desire of the government to increase employment. Also.
 

approximately one-half of all land owners in the District
 

supply their own labor in which case labor and management
 

returns are one In Lth ,, Labor costs are calculated at
 

the rate of g2.857 ptr man-day, while the minumum Salvadorean
 

agricultural wa, i:.V2.75. Thft additional amount allows
 

for over-time. 

Demand Constraints
 

The vegetable demand constraints are equal to present 

production from .he D.1strict plus total imports. To 

guarantee- that ;Si Iv i-e_ -Imandis satisfied by either 

production or impo Lt, t:nt cowtiaints are equalities, forcing 

a comparison hetwo#,n the Vwo Fjltprrnntives. Baby corn. a 

corn that &mpro , tny two inches long with kernelsis lr, tender 

and a cob whicQ 1. viitLclj tatz ,, I, an exption. Baby 

corn production i limited onay , 3n upper bound. 
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Because baby cron is a speciality product with a
 

limited fresh market demand, its demand constraints are based
 
upon the capacity of the largest baby corn processing plant
 
in El Salvador. 
The 
corn is grown from a special seed, M-101,
 
which is not used for other purposes. The monthly capacity
 
of the processor is 2,000, twenty pound boxes. 
The con
.straint places an upper limit on production which is slightly
 
greater than the capacity of the processor to account for
 
limited fresh market sales and a newly founded processing
 
plant. There are no 
imports recorded or allowed in the models
 

for baby corn.
 

The non-vegetable products might or might not be 
imported,
 
but their import is not explicitly accounted for in the models.
 
The non-vegetable products are 
tobacco, citrus, peanuts,
 
rice, beans, corn, plantatrin, dry-lot and pasture milk pro
duction, and siu 'ar 
cplie C.'t.c-,i antains,. and tobacco
 
production 
arc not 1tmitted to exceed, but can be less than,
 
their present prodi;,,ctrIon 
 Itvels in the District. Grain and
 
milk production ar'. not limited. 
 Milk production is not
 
limited becaus-e of the tovernment's concern to 
increase milk
 
production znd r tein coisumption. Zapotitan is well 
situated relaLlvc t.o tl.,': i;ajor Salvadoren markets, so milk, 
a highly p.v. L pr,:,.Ouct, can be shippd to market with
out fear of si-poiliacc. The consumption capacity for peanuts, 
determined by ntervi-w with and Israeli technician in El 
Salvador, for!:, tht ,ippnr timit for peanut production. Sugar 
cane is Lieata di.1 ttil v in Th;, , preoeit production levels 
form the upper limit on production. bncause cane did not 
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enter the solution of the competitive model on the basis of 

the crops net returi, it is forced into the second solution 

at the present level of production. 

For all crops present production was calculated as 

the average seasonal produ:;ijon from November 1970 through 

October 19,2. The prodc; iorn through this period was 

determined by ;di co biLhdbi extension agents and 

Development of Research Division of Irrigation and Drainage. 

Import levels are determined frorm two government publications
 

(3,4).
 

Imports
 

In order to compare the District with Guatemalan vege

table sources, import activities are included explicitly in
 

the two situations studied undeti the competitive model.
 

The monthly per unit vaiu& of import2 plus ten percent for 

transport costs eotvis,,. the j ,ijjortcosts used in the models 

(Appendix B), '"UNh r,,io:m e ,ttfoC import is the same as the 

gross return tor p,fiuCt o, 'Phat I,, thm District receives 

the farm price fur A A,riu,:, rmatter what source is used. 

Thus, the net raLo'n for import is equal to the farm price les 

the cost of import. 

2The valu.e: .iicalculated by dividing the monthly per
unit value of import ond the total value imported of each 
vegetable by the total volurie imported as reportedin the 1971 
and .972 editions of Noticiao d- Mercadeo Agricola and the 
1969/19?0 ,m 1970/1971 editions of the Anuario de Estadisticas 



Quality of imports, as well as va.ue of imports, had to
 

be determined relative to the quality of the product from
 

the District to know whether or not the produce from the
 

District could be sold as easily as the Guatemalan produce.
 

If it had been determined that produce from the District was
 

inferior to Guatemalan produce, a reduction in price would 

have been necessary for produce from the District. Produce
 

.quality information was obtained from Salvadorean wholesalers
 

and retailers and personal observation in El Salvador and
 

Guatemala. It was determined that produce from the District
 

is as high in quality as the Guatemalan produce.
 

Farm Pripes
 

Unfortunately, Salvadorean farm prices have not been
 

recorded or reported to any great extent. The production
 

budgets that were supplied by the Zapotitan extension agents
 

and the Department, ofT Reseorch, Division of Irrigation and. 

Drainage report f: . price's only for the plantins to which 

they pertain. Tv,,o :iithods to determine ei'r M prices for the 

remainder of th; year were used. The first method employed 

the wholesale price.:; of either San Salvador or Guatemala 

-City as bases for cozii ].,-o, with prices specified in pro

duction budgets. The farm price given in a production budget 

was used to fortti a ratio with the wholesale price foz the 

harvest month:, in thf Si, ,;1..'Bin" centczal market, as reported 

by the MinistrY o f Ariulture. When the Salvadorean whole

sale price was uniavail.able, the Guatemala City wholesale 
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price was used. The ratio was then multiplied by the whole

sale price of the harvest month in question, giving a farm
 

price estimate. This method assumed a constant marketing
 

margin.3
 

A symbolic representation of the method is
 

FPa x WPaiq 
 Ppiq
ai j
 

where FP the farm price of product 
wjie in period J; 

WPij the wholesale price of 
product i in period j in 
country al 

WP&iq 	 the wholesale price of 
product i in period q in 
country at 

FPiq = 	 the farm price of product
 
i in period qj
 

a 	 Guatemala or El Salvador,
* 

and j / q.
 

Interviews with wholesalers were the second method 

utilized in deterrining fii rm prices. Wholesalers in the 

central market in *3.I]vniuor' a we!re asked how much they usually 

paid for a IrWc14iven month. Since the wholegiver, , a 

salers specialize in a L r:roup or in a singleIrz1 of products 

product, the iotfoarinL m ,bt;ined in this manner was thought 

to be reasonably ,:.nz;. m. 'Vre farm price was multiplied by 

yield to deterriire thi "t'osr return for production. 

3Recent work has ihown thaf; 5TIvadorean prices are highly 
dependent on Guatemalan pricn for many products. Thus the 
author feels that the use of Guai.:!!lan prices is jurtified. 
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Net Return
 

Gross return less product acquisition costs equals net
 

return to management. The costs of product acquisition are
 

equal to the total cost of production or the cost of import.
 

For each production activity labor costs are added to this
 

net return figure to determine net returns per manzana to
 

labor and manuLpement In vch growing season. Because imports 

require no resident labor, the net returns for imports are
 

the coefficient uned in the objective function for the import 

activities. In reality, thn returns for imports do not accrue 

to the people of the District. To calculate the actual return 

to the District the gum of the net returns for import is 

subtracted from the maximized net return figure after the 

solu-ion is obtained. 

,,-e Models rind An:ilysms 

When importo we-r', eyplicitly included in the competitive 

Model, ll ,trtil dit=nnd constraints, excluding baby corn, 

form equatior.:, ;,i ;i :11 the non-vegetable demand constraints, 

including , c2;,,,,, .cc;: up,," bound inequalities. A 

variation on the cOMIfpeti~tve model forced sugar cane pro

duction to be equ,_Ao Ili; present level. The second model, 

or non-competitiw!, d[O not ,xplicitly include vegetable 

imports. The v0,";lY; d,i,nd consitraints of those products 

which are not piod . in h'. competitive model were changed 

to inequalii.ss with r, 1rwer limit of zero and an upper limit 

equal to -,,,!r,which the previous weret?:, . constraints 

fixed, The second model luso left the vegetable demand 

http:inequalii.ss
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constraints of those products which were produced in the
 

competitive model unchanged (they had all been produced at
 

their upper limits). Sugar production was forced into the
 

solution of the non--.ompetitlive model, and the other non

vegetable demand con-tr ,irif: formed inequalities. It was 

assumed in the . tmJonv. model that all vegetables not 

produced in the sot.uio, would be imported, but income accruing
 

from vegetable inpoTt!3 va:i not included in the objective 

function of the model, 

To analyze propoition 1 the net return figures of the 

budgets are exami nte to determine whether vegetable production 

is profitable. Then, the net returns to labor and management 

per manzana for all speclfied crop and livestock alternatives 

are used in the obleeivt :un(:tion of the non-competitive 

model to determine tV! rf!]httive position of vegetable pro

duction in -thi, D"'iit. t1'e competitive model evaluates 

proposition 2 by v,-:j:,, .tabne imports in the objective 

function.
 

Proposition 3 is oxam-ined by comparing the estimate of 

present iicolne ard ,mpiu,.'rnt in the District and total veg-. 

etable import values Lo I:, ii~come, employment and import 

levels in ouLch :,. trie ", Although imports are excluded 

from the non-.c,.np.,t1Li md, 1wIi; is assumed that commoditles 

not produc(d art ,i- x-t. J :,o Lhe import value for the non

competitivu ,io i)u .iIcilated.l. can r; 

The ,,'ffita~i1.t,! avail4' veOuJaule production, credit 

ability and the rote ,,. i nuu,,.e:ayvt production relative to 



vegetable production are the only partd of proposition 4
 

that can be analyzed directly by the models. Market coor

dination and the ability of the District to compete with
 

Guatemala are intertwined to some degree because of he
 

marketing channels that now exist between Guatemala apd E1
 

Salvador. If the oompetitive model indicates that the
 

Distric can compete with Guatemala, then It could be said
 

that a combination of extension problems, market qoordinatlon
 

-problems and the periodic presence of gluts are barriers to
 

Vegetable production in the District. On the other hand, if
 

vegetable production 5n detcrinined to be unprofitable in
 

an abpolute sense, unprofitable relative to the other crop and
 

livestock alternative, or that the Pistrict cannot compete
 

with Guatemala, the other parts of propositign 4 lecome
 

irrelevant.
 

Sumrar
 

The goal of this thesis is to determine the potential
 

for increasing the emoloym,nt and real income of the people 

of the Zapotitan Jrvir:ticrn Lnd Urainafe District. Special 

emphasis is plnced on dtrr'mi.ninr; the economic feasibility 

9f increased year-roi:-d v&,tttablV production, to Improve 

the ompigyment and liinerr, -tuatton. To do this, the max. 

*izaticnof 3nn1 I .... labor and management is usedt tirn to 

as the objective I'Lnction In the linear propramming models. 

The govnrnmint dIrire. L-o do-rasu e,,ricu]tural imports. To 

detormine ''h,,:hr..;..o . the Dn: trict can compete with 

Guatemalan sn cS f vralo ,iov, imrort are Axplicitly 

Included as alternativo i upply -cai .r th(. cumetitivo model. 



poorly
The constraints of the model are labor, oredit, 

Rainy seasondrained and well drained soils, and demand. 

is limited to the well drained soils,horticultural production 

but dry season horticultural production and all other pro-

Thus when importson either soil type.duction can take place 

demand for a vegetable grownare included explicitly, the 


be met by production on well
during the rainy season must 

When imports are not explicitlydrained land or by import. 


included, and the vegetable demdind constraints are in

demand constraint of a vegequalities (not equation;) the 

grown durin' the rainy season can be met by productionetable 

on well drained soil, althouv'h production does not have to 

demand must be satisfied, imports are implicitlyo~cur. Since 

in9luded in the latter case. 



CHAPTER III 

RESULTS AND ANALYSIS 

This chapter presents the results of the competitive
 

and non-competitive riode ,1 Iy showing how changes in assum

ptions and policy obI,,,tive, affect product mix, land use, 

employment, income, credit, imports and the balance of trade. 

A comparison of' the non-competi.tive model (no direct compe

tition from Guatemala) with thc, actual situation is accomplished 

first. Then the non-competitive modni is compared to the model 

in which vegetables from Guatemala compete with those from 

the District. Finally, the ef'fect of" eliminating sugar cane 

is studied in the competitive model. Also when appropriate, 

the competitive model is compared to the actual situation. 

Prodw1l,L on ;ind Land Use 

Land is used more fully and uniformly in the non-com

petitive model thir it i,,i crirently being utilized (Figure 3) 

as indicated ny * ha d ,iru index of' 87 percent lnnd utiliza

tion in the model compared to 62 percent at present. The 

major cause for thi,; ,ji.Ifrence nn in pasturesis increase 

for dairy production r..j 6.'4 times the current area devoted to 

pastures. Thero i. ni!,o an inciease in vegetable productipn 

during the latter part of the dry season and during the 

4The land use Index represents manzana-monthe used 

divided by manzana-month available. 
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entire rainy season. Grain production 4ecreases in the non

competitive model. This causes greater uniformity in land
 

use due to an increase In ve~etable production, the most
 

profitable enterprise alternative. The decrease in grain
 

production permits more land to be used for the less labor
 

intensive dairy ente!rprioe whi.ch requires land throughout 

the year.
 

When comptition from Guatemala is considered, there is 

not only a decrease in vepetnble production, but also in 

corn, rice, and dairy procJrtlon. The decrease in vegetable 

production occal.31onad )y an inability to compete with 

Guatemaln makes more Ldhor ainilable for the production of 

beans, the motnt profitible ind labor intensive of the three 

grains con;Id'red. Thr-, Jr'," inuireasne in beans, which is 

seasonal, caue-,s a dfcrease in corn, And rice because these 

enterprises onnnot 1,'o,#. for and also aiv,. abl.y labor 

decreave ATAI ,.*,t'! ,,, L ; 1i .. ; land is available for 

pasture pr'oduc ,.on , i r , 7, and R). In all, less 

land is vod in the ,rionetiti,!e r,;ci l (an 5O percent land 

use index cn'pare '.o ;5'-- tcont) rind thre is greater vari

ation in 'monihly 1,nd u.;we n in the non-corrntitive model 

(Figure 3). 

When t)wunr c-fi, L,, t p)'o~uced, hnd use becoIes less 

uniform ar d dlc l,),';" th,,ni th, y.,ar (Flpure 3). Land 

use Intenuitv in tli, ir:ic.utiUve model would decline to 76 

percent wttoioit CJ.Th £ror 80 with cane.fr,iir percent sugar 
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The decline is caused by a decrease in pastures, even though
 

seasonal bean and corn production increase (Figures 5,6,8,
 

and 9). Bean production increases because labor is no longer
 

required for the sugar cane harvest, permitting plantings at
 

times that would utilize labor during the sugar cane harvest
 

period. The increase in bean production also requires some
 

land that is used for pastures when sugar cane is produced.
 

Thus, the release of labor by the sugar cane harvest to bean 

production permits beans to displace pasture. Vegetable pro

duction in these two situations is the same, showing that
 

sugar cane production has no effect either on land used for
 

vegetable production or the ability of the District to compete
 

with Guatemala.
 

Land use intensity is greater in the competitive model
 

with or without sugar cane than at present primarily because
 

of the large increase in pastures (Figure 3). Vegetable
 

production, although less than current levels on an annual
 

basis, is more uniform throughout the year,
 

Credit
 

Although the total amount of credit required by the
 

models varies (Table 9), no model utilizes all of the credit
 

-available. The models require very little more than the
 

AI,007,500 supplied by CODEZA and the Agri(ultural Promotion 

Bank in 1973. Because the relative quantities of credit vary 

directly with area, thri pattnrn oi' credit ufie is the same in 

all of the models. The highmst use of ,redit is during the 

first quarter followed by the fourth quarter (Table 10). 



Table 9, Summary of Credit Use (Colones).
 
Non- Competitive-Model
 

Total Used 


Less Generated 


Net Used 


Competitive 

Model _ 


2,674,000 


1,281,000 


1,393,000 


With 

Sugar Cane 


2,265,000 


1,095,000 


1,170,000 


Table 10, Credit Use by Quarter (Colones)

Non-


Competitive 

Quarter Model 


1 1,o63,000 

2 320,000 

3 518,000 

4 773,000 

Without
 
Sugar Cane
 

1,940,000
 

803,000
 

1,137,000
 

Competitive Model
 
With Without
 

Sugar Cane Sugar Cane
 

995,000 962,000
 

175,000 175,000
 

544,000 225,000
 

561,ooo 578,ooo
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Emploment 

Both models utilize more labor than in currently
 

employed, but the employment level in all is still relatively
 

low (Table 11). Much of the increase is caused by the large
 

increase (approximately 2,000 manzanas) in pasture for dairy
 

production, even though it is a relatively low labor intensity
 

enterprise.
 

Employment in the non-competitive model is approximately
 

23 percent greater than current employment and the index of
 

5 
labor use intensity increases from 60 percent to 72 percent.
 

The increase is caused by greater vegetable and dairy pro

duction which offset a decline in employment in grain pro

duction. Approximately 11 percent of the labor in the
 

District is employed by grain production in the non-com

petitive model, yet at present over one-half of the labor in
 

the District is so employed. The percentage of labor
 

employed by vegetable production increases from approximately 

15 percent to 40 percent (Table 12). 

Employment from January through March and from June
 

through August is much greater than at present. The differences
 

are caused by increased vegetable production in the late dry
 

season (January-March) and in the rainy season as well as 

the large increase in dairy production. 

The decrease in vegetable production that occurs 

In the competitive model creates less labor demand during the 

.. The index of labor use intensity 's specified an man
days used divided by man-days available.
 



Table 11. Labor Available and Labor Utilized Under Actual 
Conditiona and in the Models. 

Month 
Actual 

Man-Days 
Used 

Man-Day 
Available In 
the Models 

Non-Competitive Model 
Man-Days Used Percent 

January 26,031.48 46,529.00 46,529.00 100.0 

February 9,031.25 44,506.00 37,065.48 83.3 

March 42,298.17 50,575.00 42,804.86 84.6 

April 28,047.83 40,460.00 27,646.57 68.3 

May 45,312.26 50,575.00 50,575.00 100.0 

June 15,740.88 48,552.00 45,843.84 94.4 

July 17,17.23 50,575.00 31,257.99 61.8 

August 17,316.89 46,529.00 23,001.04 49 4 

September 18,593.39 46,529.00 17,532.21 "37'7 

October 37,523.01 50,575.00 16,569.35 32.8 

November 42,876.03 48,552.00 41,027.35 84.5 

December 306037.05 40,460.00 25,155.73 62.2 
----------------------------------------------

TOTAL 329,925.47 564,417.00 405,008.42 71.8 
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Table 11. Extended.
 

Comrotitive Model
 
With Sugar Cane Wihout Supr ne 

Man-Days Used Percent Man-Days Used Percent 

46,529.00 100.0 46,529.00 100.0 

36,510.72 82.0 34,762 34 60.0 

30,750.74 61,o 30,334.36 60.0 

22,246.99 5.0 20,039.56 50.0 

33,942.09 67.0 32,204.80 64.0 

35,539.98 73.0 35,790.65 74.o 

21,053.03 2.0 20,823.75 41.0 

22,612.03 49.0 22,201.9 48.0 

19,891.56 43.0 19,663.28 42.0 

18,883.44 37.0 48,292.97 96 0 

'40,119.77 83.0 41,684.56 86.0 

17,526.68 43.0 29,692.90 73.0 

345,606.03 61.0 382,021.10 68.0
 

http:382,021.10
http:345,606.03
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firat eight months of the year than in-the non-competitive
 

model and the labor index drops from 72 to 61 percent (Table
 

11). The decrease in labor required for vegetable production
 

permits an Increase in bean production which has relatively
 

large labor requirements, although less than for vegetables,
 

This shift in the enterprise mix due to labor availability
 

makes less land available, causing a decrease in pastures for
 

dairy production In the competitive model.
 

In spite of greater vegetable production in the non

competitive model than in the competitive model, the differ

ences in monthly labor requirements are not (,reat during the 

last five months of the year. This is true because the 

influence of sugar cane production on labor requirements is 

greater than that of all other enterprises. 

If sugar cane were not produced, local employment would 

be higher (Table 11) as indicated by a 68 percent labor 

index compared to 61 percent. The difference is due to 

increased bean.and corn production. Without sugar cane, 

about 35 percent of the labor employed in the District is 

for grain production, while with sugar cane production only 

6 percent is used for grains and there is a decrease in the 

relative importance of peanuts and tobacco in reference to 

employment (Tabhm 12). 

The differences i monthly labor requirements when 

sugar cane is not produced are great only for the last three 

months of the year because of the high amount of labor that 

is required for the cane harvost. Without sugar cane there 
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Table 12. Annual labor Use by Product Croup Under Actual 
Conditions and in the Models, 

Situation Vegetableu Dairy Grains 
Baby and 

Freah Corn 
Sugar
Cnne Other 8 

Actual 
----------------- per
15.45 3,54 52.30 

cent--------------------
16.57 10.08 2.06 

Non-compe
titive Iodel 40.45 24.25 11.26 15-311 5,35 3.35 

Competitive 
Model with 
Sugar Cane 17.69 24,32 6.06 18.71 6.27 26.95 

Without 
Sugar Cane 16.00 21.08 34.80 16.26 0.0 11.86 

aTobacco, peanut3 and fruits. 
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Is a lar.e October bean planting, with heavy labor require

ments in Novw'rnor. Becnune of the largCe November labor 

requirmentit for curar cane, benn plantings in October are 

nearly curtailed when tutt'Tf" cane in produced. Dicause 

labor can be u;ed mort) profitably in be.4nn production than in 

dairy and the rddi iornl. b,7en production rmquires land that. 

is used for paturen whn aupar cane it. produceld, dairy pro

duction decre,.;e:i when surar cano li not produced. 

Inc onn 

The total net return to the Dintrict increases relative 

to the actutl situation by alrmoijt 01,400,000 or 38 percent 

in the non-competitive modal (Table 13). Labor income Is 

approximtely 68 percmnt or /600,000 greater than current 

labor income hecnuae of thn Incro;i:;e in ve/etrbl.e production. 

Due to wore 1tntijve land use, the net return to mnagement 

Yron,-cTmp,-tJ1i.vi- t-in the morel ; apnroximrtt y 28 porcent 

greater thnir thr crn rit net re turn to ,n 1rement. 

In th, ron.-cornpetitive mode] , a hlighez proportion of the 

nut iln;ofi to tL), I . t in. from labor earninT :1 than in the 

actual. nitmi:it 101,. Tihe nloi-comlintitive nodel dif;playf thin 

recult becou (i ,n in., In the relative importance 

of vegetable pr,,)rct ion, whJ ch in labor Intt ;'1w.ve, and a 

dtecro nf;e In Lh., ilti v i J'Pti~c of nu;ji- r (:,Inn productionl, 

which producot. I)iijh re to'rn to man.,nient retirve to labor. 

The Inrrea.c in the shnre of net Itrcome from loror earnringu 

OCCUr(In:;pyL, of the ,iecrnco in thi relative importance of 

grain prodtictioii which Iu more labor intenrnivs than dairy 

production. 

http:Yron,-cTmp,-tJ1i.vi
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Table 13. 	 Income, Summary and Comparisons Under Actual 
Conditions and in the fiodels, 

Net Re turnLnbor Tnromo t Fl$ n ,(, . t lo
~Ibo 1r~nc to.n Totnj1Actual 2 / 	 -617 4V0 00% of Total 26.3 73.7 

Non-Compet i tivr 
Model 1,582,387 	 3,378t637 149610024
% of' Actuil 167.9 127.6 138.2

% of Total 31.9 68.1
 

Competitive !,,ode1 
With Suir 
Cane 	 1,154,473 2,290,893 
 3,445,366% of Actual. 122.5 86.5 	 96.0
 
' of Tota1 33.5 66.5
 

Without 
Sugar Cann 1,433,804 2,728,6i0 4v162,11% of Actual 152.1 1013.1 4 1 6 
% of Total 34. 4 6.6 
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Relative to the non-competitive model the total net 

return to the Diotrict decrena by approximately 01,500,0O0 

in the competitive model when uugar cane is produced. 

Labor income decreatie by approximately /4O0,O00 and net 

return to manngemrint dscreac in vegetables, corn, rice, and 

dairy productlon, but thei!e Inco.ne Iecrea:;e ; are' mitityted 

by incretiaer; bfu production and by tobacco production. 

Although labor Incomr in the competitive model is approximately
 

0200,000 (2) percent) tgrefter than current labor income the 

current net roturn to labor nnd mriafgement lo approximately 

Al50,000 or b percent greater than the competitiv. iolution. 

For the cornotitive model total income to the District 

would Ancreo,.e by al;proxiiately /700,000 is :;ugar carne were 

not produced. Incor:e of local labor would incrvinne by V380, 

000, and total labor income, that of migrant (not included in 

the model) and 1et labor, would increari by npproximately 

0l15,OOO. Tho net ,,return to rntnaemrint 1i / 3/,700 1reater 

when sugarr ra.e. i:i riot produced| t~ir when it is produced 

becauoe of Increr,:ne 1 corn lnd bnrin production. '1he ne t return 

to labor rind urngernent \wlen Supgair cfre is not produ!ced is 

greater thanl current iet return to labor and mannagement. 

Total incom- earined by labor in both nolutions of the 

competitive mole' 1it; :'u thin in the, non--compe titive model 

because of the drer'.;r in re-htivm importance of labor 

intensive ve(,etable productions. Although the relative impor

tance of ra'iin lroduction Increanies it is not utifficlent to 

offset tihe decrefuWe Ini incomo and timployment from vegetable 

production.
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Importn tind tho, linThne-oni
 

Both Importsi and exports1 nre relevant 
 to tho role
 

played by the Zapotlt;in Di)1';trict in the hainio of' trade',
 

The importation 
of thrpo p1lod, t troupi ' -vegetabi in:, !rainn 
and dairy prjodiuo:; -i: I ,o.tL;int II th, r,lo 1 Sui'ar a ne. ' 

is the only oxport crop corn;id,,,d
 

Compard to pr;;enjt Import. l,,vel:, vetetrtlb 1 Importsi
 

decline .shrnrply, by no prly ,wli,OoO it) t,, noi-eoimetitive
 

model (Tabl, 141). 1Thw niiher of v'ei trib Ie 
 prodiothi importtid 

is also 1mi. ) a celiy, ,'n litlow(:r, rn11:0:lid :1110 COo i l . 

tomato irqport:; nhlflirtrilod C). Kirrot, alballe,are (Anrq,.ndix 

guisqui]I, lottuce, 011 on ,, ott.1tl, .0,1'1 1p ;n, "Ind fwoot 

popper itrwitort; iro igreaty reduc ,d, whle, only yuca ,Ihows 

a larle Incrr.a-;, in Import. voluo.. 

Th ri'en IIn 4liiI'y )roJ ction In the model r lnrge 

enourh to oliit te the imporL; tion of dalry ptroductfl, 

prenently value ,t /t2,'7,/ ,2oo. or;r Troduc t ion 1. 

approximatl.y /100,()o0 le: thin carrol, ;roduc Lln,no corn 

ilmporto i rcroa;; 
', kwoppreIab1y,,, byi rtt; incr,.!i,0 over 

34,000 and ben importi a oift rlnr'uauo.. Overnll., th, balance 

of trade inlprovc. by over 1131,000,000 in the non-ompetitLive 

model duo a1 n ori ,nt.iruly to the r1 linInntion uf diIry product 

importation,
 

Tho need for dairy Importntion I niao eliminntod when 

compotition from vw.(-tablo Iinportri In cons idorod. Vepetable 

importo incroase uhnrply nnd are 'reator than curront Importo 
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Table 14. 	 Potential Changes in the Agricultural Trade Surplus
 
Indicated by the Models.
 

Yon-Corripetitivot,0od 4, 	 Cqm_ tLt ve Model 

Without 
With augar nane Supar Cone 

Vegetables + 903,627.70 - 131,08 - 191.08 

Corn - 123,398.93 - 142,209.33 - 107,127.33 

Rice 9,876.49 - 34,209.33 - 34,312.69 

Beans - 18,662.76 + 17,911.O04 + 44,247.144 

Dairy +12,357,200.00 + 12,357,200.00 +12,357,200.00 

Sugar Cane 0.0 0.0 - 2,672,000.00 

Total Change +13,108,989.52 + 12,198,397.94 + 9,587,816.34 

% of Current 
Agricultural 
Trade 5urplus 3.5 	 3.2 2. 

http:9,587,816.34
http:12,198,397.94
http:13,108,989.52
http:2,672,000.00
http:12,357,200.00
http:12,357,200.00
http:12,357,200.00
http:18,662.76
http:34,312.69
http:34,209.33
http:9,876.49
http:107,127.33
http:142,209.33
http:123,398.93
http:903,627.70
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with the composition of vegetable imporIq changing compared
 

to the non-competitlv * model (Appindix C). !mports increase 

markedly for carrotqn, celery, cicumbers, guiriquil, lettuce, 

onions, sweet pepners, potr'toe~s, ntring beans, and ,'ookjn, 

and nalad torirtoe3. Corn, and rire importq increase, br)an 

imports decratie., tind r'o c)in-ire 1.0 i dlicritid for tut',:Vi cane 

exports and the importb of diry producti. 'I'hm agricultural 

trade surplus is reduend by anpprox ini:tely , ,(.)000, ), cat sed 

primarily by an increnL#. of over V903,000 in v.et, t)le Importn. 

Veetable produc".ion Is noL 8ffec te-d by snm'I;r canM 

production at precuet leve i . Althoiiph dai ry pr'odtieti. lon 

dccreastri whe-n Suja eine: I!, not pr-oduced,* totff1eiv en t mil k 

would still be producei in the l)Itret to elillninrt the need 

for the importation of dairy product . Cor, p o iction Inereaneo 

when stugar c;mne i.; not profiiced, crij'ig a redilc,:t Iuvi n vi corn 

imports. Impor to of c(:on in the c'ompe!l t ver modiel without 

sugar cane arti /,Leer than current 1'port, An,, when wirnr 

cane Is prodIced bean pro(d ctlon ineae; ove'r current 

levels. In fact, the in crean:e wher -, 'var cane lo not produced 

is so great that :a potrntisl for mxport cx1inL. In nmither 

Volution of the competltive mode] Is rice produced, causing 

an Increase in imports to compensate for the decreanie in pro

duction. 

Sugar cane production is important when the bnlance of 

trade la considered. When sugar cane is not produced at 

present levels, t1;,,re i:; a reduction in fornif'n exchange 

earning, of 03,672,000 with roopect -to nupar. Although 
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corn and rice imports increase, and the elimination .of sugar 

cause nn increasje of ovc r V9,500,000 relative to the current 

balance of trade surplus, due to the elimination of dairy 

imports, but a reduction of over V2,600,000 compared to when 

sugar cane is produced. 

Plo1cAlternatives
 

If vegetable imports were limited, land use, employment, 

labor income, net return to mnnncment and the contribution 

to the trnde surplus would be hit.her than when vegetable 

imports are unlimited (Table 15). Much of the increase in 

land utin Li due to the increase in dairy production and 91 

percent of the incrcatse in the trade riurplus is from replacing 

dairy imports. Prices paid by congumers for vgetables would 

increase to cover part of the increases returns created by 

import restrictiono, when the Dintrict prodiicos at costs in 

excess of thosen in Gu.ttarmal. The [,grf-aer Incomes, however, 

would improve thm well beig of consumert in the District and 

could provide an effective dema.nd ,tiviulio for other goods 

and therrby contribiute to the* development procenri. Relative 

to the entirt econom:,y, a policy to limit veletabl.t imports 

would have a very minor impact and such a policy is also in 

conflict With the free trade goals of the Central American 

Common Iarket. !or both thes-e rensons it Is unlikely that 

vegetnble iraport!; will be restricted. Hence, the ability 

to compmte with Guitemla tbcom)f an important concern. 

The Dictrict can competa* with Guatemala in th,) pro

duction of several vegetAblon whether or not nulrar cane is 

produced (Table 16). Production of these vegetables would 
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Table 15. 	Summary of the Results from the Models: Land Une, latbor Use,
 
Income and Trade Conditioni.
 

Non-Compet it ive Compet t I ve Mod el 

Actual Model Wt slic'rwthout 

Land Use 62 87 80 6
 
Index
 

Labor Use 60 72 61 76
 
Index
 

Labor 	 942.6 1,582.4 1,154.4 1,)33.8 

Net Return 2,647.5 3,376.6 2,290.9 	 2,728.6
 
Management-

Labor and 
Management 3,590.1 4,961.0 3,445.4 	 h,162.h
 
Incoirr-

Change in 
Balanco of +13,109.1 +12,198.4 +9,587.8 
Trade-

I/I ,000's Colones.
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Table 16. Yegetablea in Which the Zapotitan District can Compete.
 

Product 	 Months Planted 

Beeta 	 April
 
June
 
Au (Rust 
October
 

Cabbage 	 January
 
February
 
Mn rc h 
October 
November 
December
 

(,.'"lel 	 February 

C,icumber 	 February 
April
 

Onion 	 February 

Pota to 	 February 

Radish 	 April 
June
 
ALugus t 
October 

Cooking Tomato 	 Februnry 

Snlad Tomato 	 February 
April 
June
 
Au7un"t 

Waterme lon 	 January 
MarchSeptember 

November
 

Yuea 	 May
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inorease employment, labor income and net returna 
to manage

ment in the District. If slight yield Increnes were inade in 

the production of nevernl vmvetrtbles shown in Table 17 wthout 

increninr production costs--thnt in, If there in a shift in 

the production funct ion rnthnr thvin a rnoveev-ot a Iont the
 

function -the Din'tri ct roilI ,onpett 
 with (u. tirnnai in
 

producing these 
 'er-tM.,i. If a comprtitive ndvnntngYe can
 

1, attained in 
 produc ing thnise vie etal)]es increta,:Jes in land
 
1e.e, employment, liaor iroome orld nnt 
 returns to management 

could be realimd ith t incrtn:;Inr, conto to connumeri . The 

research require-d to v,.iie thl chant' would utilize mnvny of
 

the limited recource-.; 8 ivlhble 
 to r.5 archer: in F.a1 SnvN(dor 

and could thus doity po:ns bl# advoncit; in , ean; that might 

have preate, ef'fects on the vtirled deveJopnMnt o,'jtectivea of 

the govorniment. 

In a frfie tradm sitkuition with and without sugar cane 

production, the D[:;tr ict could contribute to the avricultural 

trade aurplu.n by 1--rca-ti l, (, produoction. Increase1 ilry Th is 

would alsio untve to iUttnnniiy land uive in the biN tri t S 'ar 

cane production inrten:;iriei lInd une and flddn to the balance 

of trade surplus, but it cause 
n decline in employment and
 

income.
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Table 17. Veretables Which },equire Si'ht Yield Increases for the 

Dintrict to Coi"wte with Guatemala. 
,,,. -
-,ont 

t, in 
-LIncrease 

i 
ur 

d
r a n 

Product .onthr IlantedCanle With 3urtr Can ,Iihout sugar 

Cabbage April
Vay 
June 

20.89 
29.17 
28.80 

20.95 
29.24 
28.86 

c AprilJune 25.7127.09 
25.73 
26:86 

Augurst 
October 
December 

13.38 
7.05 
12.12 

16.54 
8.1 2 

16,16 

Cucumber June 
August 
October 
Deceinber 

22.74 
27.93 
16.10 
17.12 

22.82 
34.27 
19.11 
21.22 

Outoquil January 5.23 5.48 

Onion OctoberDecember 15.0O 
2.07 

15.00 
3.55 

String Beans February 32.87 25.86 

Sweet Pepper April 29.39 22.59 



CHAPTER IV
 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
 

Summnry 

El Salvador has a very high population density and suffers
 

from high seasonal unemployment, low rural income, and a 

generally deficient ntiiona] diet, To improve the situation, 

the Ministry of Ariculture embarkd on an aericulttirnl 

diversifLication program with emnphajf;i; on promotion of' vegetable 

production. It is believed that increased vpet-nble pro

duction can improve rural incomes and employment while simul

taneously ImprovinF. the balance of trade by -,uhstituting 

locally produced vegetables for Guatemalan Imports. The 

primary obiective of th i:; .;tudy was to determine thp feasi

bility of expandin veetable production in the District, the 

most important vep'etable rrowing area in the country, and to 

ascertain the eff'ctivoyie:;.; of doing so as a m.ons of reducing 

rural unemployment and Incrensint, rural income;, Another 

objective vwas to dtfine barriers to iinreasIng vegetabl.e 

production when vegetable enterprises were found to be econ

omically feasible. A third objective was to determine the 

potential of the Zapotitan Irri.gation and Drainage District 

for producing sufficient quantities of vegatables to reduce 

imports. 

Two linear pro'rrtrnmlng mordels were ued to maximize the 

annual net return to management arid resIdent labor in the
 

Zapotitan District and to determinor th, ,ffects of increasing
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as well as the
vegetable production on employment and income 


In the competitive model vepetable imports
balance of trido 


competitive 
were contsildered explicitly to determine the 

,U i,ve,-tabl e 
ponition of th4 J)irVtrlct rV.1,Ativo to CuatCT'1 

t.he DiE! 1'rL t i j-,oved the farmIn th i-,I 

price for a product whether it wI.;3 pro(luced or Imported 

, Sub

nupply !oucan. molc I 

labor cots wnsi 
The cafnt of prodii2iAon, erxciuding, 

ret for
tr' cted from the fr'o!jn retuirn to dete mifnl the return 

tle -re of very~ Labl.e. that
Importation. Th'ltu, :f,pply "o 

return to rei j(dent. ,r-,C,',e, t and
would maximize the nent 

labor, riven the rin.jolrce hnmit.t ono -,id other production 

potentia 19 of the 1).i:trlct, could be found.
 

fode incluied nn a:I3umption that
The non-competitive 

but no income was
vegetoble not prodicired woold bO. itmpor te(l, 


Thi:i model i,; more snalopous to
earned from Importation. 


the farm tnr nnaeme t i Luat o of'Iprodiuce rs Ind permits
 

without import
determination of' an optiquin eiite rpr i .e minx 

competitton. Thu8 , the DIs:trict miht not bte able to compete 

with Guatmnl a in proliction of an particulo r commodity but 

thin commodity roul.d be q very profitable production alter

native within the D)istrlct it'elf.
 

,imi tn i on: of the Study
 

fixed
The assumption of con!;tint price.s combined with 


vegetablo demands is it limitntion of the .tudy. A future
 

study nhould h,,ld eithlr deurnnd levtveb:- or pricen conntant 

and vary th, othier, Prict.o, tec:hnulo y, nnd consumption 

change over time. Because of these changas thin study should 



be updated periodically. Tht, prices of fertilizer and other
 

petroleum based inputs are griater, than they wer. when the 

analyf es were conduced so nppropriate chnntim tihould be 

made to reflect th'(;e price rcrs; 

The quantitit: forniung th vege t:,ble dr: .and con.traintn 

are subject to yu, ;tion becai:,e of th'( re liability of the 

import fi.ure; . The ;alvridorean eo;t inatir; of qu-intltits and 

valuet; of the (Guatermalan iinportLu arm not. equit1 to the 

Guateaalan export eutinmtv,,. !P1!e(au,;e more >,lvadortnn data 

were rval]able to the author nd the Cua tveinml nn fi(nic' are 

not thoug;ht to be vny mnore nccura te th.-n the ;alvadorerin 

estimates, Salvodorean data wtire u.mnd entirely. Work in 

presently being eocliiucted to .AiNTi-ove the ilinlity of the 

Salvadorean Informn. ion. Thm chanen; in Information based 

upon thin work should he incrlviied n a futire ritudy. 

Another nhortcoming. of t;lw ijtudy iu the maximizatton 

of the net return to mIara,ement and re-id.nt labor. It is 

possible, althouuj, the niltuation did not occur in this 

research, that fin unprofitublo, hihly Iabor Intnnive enter

prise would ernter the nolution, Other ulrnilarr atudiea might 

maximize the net return tv riuk.nngeemct and Thua provide for 

comparisons bet',;en the tw,,o Poiutiomn.. To maximize the net 

return to m;n;,j,,ntent .,rid reldr,,rnt labor and to then develop 

policy reconmtndation:j from Lime reiearch pre!JupposeSthat 

the [overnmonl c,,n direct production pnAtt.rn3 and enterprise 

combinationv within the Ditrict. This i necessary in 

particular if return!; to nanageynent conflict with returns to 

labor.
 

http:re-id.nt


C__M )112-12nn gnd Reommendntionq 

Limited domestic demand prevents vegetable production 

from having a rajor impact ori emf)loylent, income and the 

balance of tr'ndr th roiwh inport L;t tut ion. Tho increaned 

production of c,-rLain v'ct;ih,,8 prticularly during non

traditional production periods (Appondix D), would, however, 

incroaae Income in the Znpotitan District. Thi.o holds even 

thoutgh thm Dintrict can compote with (;,atemaTlan s;upply 

nources in only a feOw wa th1es (lulnr- i-,pr.- fic months 

(Table 16). De~iand shoul,' h (i ,ternind for those vege

tablen whoue produtction would increa:e income and employ

ment with particular attention 1,Jven to ve(,etablen consumed 

most frequent]y Incbidi.n( cabbagc,. onion, poLa toes, and 

tomatoe . I'xp-rimornt to .irniove the yinl(i8 of several 

vegetnbles wherm the Di.strict J:o in a poor competitive position 

relativm to Gsa teiiilan jourcs should be undertaken (Table 17). 

Increahs Iy tlo production of vegetabies for exportation 

could n've to incren!;e them employment and income effects 

Of vegetable prodiuction. In the nmar future Quality Foods 

of Central Arerlca, Inc. will opeii a vegetable freezing 

facility on the outskirts of the District. The impact of 

this fncility should ba included in a future utudy which 

includes the potential for vegetable exports. At present
 

levels of technology, labor limitations in key months 

restrict the potential for export of fresh vegetables to 

the United States. 



An indicated by the ninounts of credit required In tho 

models, there Is suffictent crodit avni.nble to the I)itrlct 

for increa,3 np veretab '1e prod'ic t ioil thror,,h crt( I t fne-n1t ion 

via loan repavy?,nrtn. [or cr cdt tho I,, 'ifoctive rt quotitn for 

loans mut be 1n'. wit,) ;iur ti ,nofor r iC08!InrW. ',xttlS ion 

agents need -to bttr inform prodtcwr. a bout credit avail

ability and proccdure;; Eor req0ue1 tii 1071 1'1.. 

A recnntly 'ompi rted -,tivi on the ,;upt)ort nervico in 

the Di.,trict, ,c n lucted by the Detpa rtmIent of oearch, 

Division of .r)ifatiov, and lirairn to, r;hovwr thnt the extension 
aents vis it n pprox ir,;it ]y 60 loroeitt of the vwvetnb.e(roducoro 

at least once a vieck durl ng, trad it 1onla pr'oduci ion per Iodi. 

If these producers were 'to veuetablv durin . the nonprodtue d; 

traditional prod ,c Lio,ir oriu,(h poduct ion In the 1)1.lt;rict 

could increase rre tly. The !x t1ens iori afeit ;, there fore, 

mut be able to deliver complte packarJ of" technolorgy for 

each searl on. To ziccompl ;iJh t 8tanktj. -the eXtension ,'ervice 

must work closely wit.h the oredit ;Aericie,u nd r ,;earchers, 

and have adequanto per norie and Lxaiis poifLation farilit les 

to give the necesr;,y C:vrage. A method of a].leviatinp

the extension contact prob.erfl and for delivering. part of the 

technical1 know],,dI(e pack;jte would be well organi.zed field 

days during variow'; :;,,urms andi st,aew of the growth cycle, 

These fic:d21. y,dwould, 1) demonsJtra to to producers improved 

methods for producinq ;pecil'ic vere;Pbles, especially in 

non-traditional perlodjI 2) emphasizo costs, thuii explaining 

credit requirements, and 3) illustrate the importance of 



vegetable production as a means of aup;".enting employment 

and income. 

Tho mout important vefretrible marketing problems to be 
conoidered are the pro,'ent nrie'.;onal scarcities and the 

firmly es tahll;hed rmarketi n, rh:..nnela with Guatemm; ia during 

non-traditional .alvo(Jorean-producti on pori Ad,., If the
 

present 
 production Prn, tt.-rr were chaned, ;alvndorean buyers 

would pl'robbly s:eek the e !oser jotrce nnd buy from the
 

producer:; 
 In the Dintrict a.- they do presently during the
 

traditionnl production per-iods, * iich a chajn 
 e, however,
 

would require 
 a p-rnanent and stable prodtuction pattern in
 

sufficient quantitier; to meet the produce 
 need.- of the
 

Salva(orean buyers. 'That is, new
a Tiroduction pattern must
 

emerg,,e with inarket dependability for both 
 producers and
 

buyers. ,or veretableS from the )jistrict that can compete
 

with Guatemnal.an sourc(s (Table 1 6), mnarketin, facilities 

would require improvementn to forprovide year-round pro

duction.
 

An increase of 
over 2,000 nanzana, in pastures for
 

dairy production 
would have a much greater effect employon 

mont, income, and import substitution than an increase in 

vegetable production ini the abence of export considerations. 

The increase should tnky place primarily on poorly drained 

land, replacing much of the seasonal, corn and rice production. 

Dairy production increases wculd require an expansion of 

the dairy herd wiithin the District and the origin of these 



cattle would be importrant to ngricultutal trade balunces.
 

If the cattle were front other parta of El :n1vmdor, there 

would be no lncreaae in the national (Iniry herd ni.e. 

Similarly, a tran.-fer of (ow:. from one part olf tht country 

to another %soufld not rhn-iy!' r'al 1bn nc!;, On the other 

hand, cattli,, 1 l,.i'tatlon ] havc a 1;,','e , hut one, 'Id\'.I; 

time , effc'tU ov, the I)aJntce o1 trade iI po tenIt, ! ong term 

benefits throu,h i1port uuk; titntion t'feet:; of the pro

jectod increa;el milk production to the coat of cattle 

import.
 

An increaue in the dairy production could n.lso take 

place because of dairy herd improveinent; it U:i recommended 

that credit and exten.ion atgencie-u proinote herd Improvement 

pronramu,
 

Officlals of the lini'try of' Agriculture are planning 

to pronote livw:tock and ;n enterprhseta in the recently 

created Atiocoyo r.tion arri nave trict. to tudy;nd )ri Iri A 

should be made whi:h Iticlud o-:s the 7;,po t I t n and tho AtIocoyo 

District as competing nnd compliientary rjourcos of dairy 

products. 

Sugar cane adversely affects employment and income In 

the District. 'Chenapproximatel.y 600 ranzonal of sugar cane 

are produced (equal to ,retrert production levels), resident 

employm~ent declir,e: 10 percerit aw, totalO einployrnet, 

includ.n(g vip;rratory labor, decreuiaen by 4 percent from the 
hypothesized ,ituation when none is produced. The net return 

to management decreases by 16 lerent and earning to the 
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District, including not returns to management and reoident
 

labor ineorre, decreanoed by 1.7 percent (/717,000). Reanons
 

for the Increane in arrourt of !lurar cane production in the 

Diitrict have not been determinieid uo furth-r r,::;(-rch is 

re com-n eilde d to b1 tter undt r.; t;,ndi thin trend. 

Labor requlretimntL: of' the nU('iar can,' harve!;t necesitat& 

a reduction in th,, production of bean and corn. The decrease 

makea inore land avwil;ja1)o for the entire year, permitting an 

increane in pn turen u a,l for da ivy production. IRecently, 

Minintry of Agrunir-t;,re officlal hjve !tat!ed that they want 

bean production In the Diarilct and in El S~avador as a whole 

to i'ncr'el:;e (6, p. 3). An incre:ru;e In production can take 

place if au.ar cane ill produced, but the incrente would be 

loss than if nugar cane were not produce-d. The increae 

when n(ta;r cane in produced would cautie a reduction in 

vegetable product ion be an production wouldIcauae then 

compete for lubor' at the befinningr of the dry season. 

Becauuz of the adverse effectts of sugar cane productiono 

this research surgre'%st,-j that cane production should not be 

expanded in the District. Although sugar cane production 

in the Diltrict accounts for over V,2,600,000 In foreign 

exchange e-arningsrn, the production from the District is 

relatively uniniportant to total foreti.,.n exchange earnings 

(Table 1). Thus, jgi.ve'n the income rnd employment objectives 

of the government it appearn that sugar cane production in 

the District can be reduced or eliminated without creating
 

trade problems. 



Grnin production uses, labor thnt 1 mdndo avMlabhe by
 

changing conditions in th.r modtel, and icti a buffer to
n . 

extremelly low oinvloyment. Whtn da iry Iroduct io rneaen,, 

grain production dictin,; in th' modle1 hotaieme entort hone 


prises Compote i'(" ) , 11 ' rtili; arc Lo be'eo'ie moro
 

important, their profit.;bility mu:; t nrtate . Thett in,
 

yields and/or pri jc:': mu:;t ino,:; yet, pte':;vrnt doime tic
 

prices are hioh r'1htiv, to world Tc::.
'L'hu,,, reu'* trch and 

extension provrraen; tire novdii(ld to i tio tiWt yield:; it' tho destro 

to nugment vrain pi o,1mctintj i:i I,)oh, ! 'ill ,11wit,hout 

adversely aft'Lcti T ;AIv Pt con:: ,',; ?';h.m ild1?' do ,r lt,, It a.1jo 

be noted that the u.;,i, of lb:or fo Ire;ne, vertltable pro

duction cause.,; a de 1 nl jrtain pro ti.LioIn and t-ha t grains 

do not competo fa'vorahly wi th vol",otaiblo for la hor.
 

In Sflrfy, veor : pcrthlo i ;inrrr fn io,,; In the
 

Zapotitan 
 Distri ct, ;olnd t,rohy elf3oY m poople, increnas
 

incomes, and O'ib:;titot L:; production
Iror' Veretable 


increases, in th' a h8;once of 
oxto, ive ex port,;, cannot solve 

the rural unomploycent nmd incoro prohoiie. At presont, 

vegetable import.-, are ro 'tiveJy ,inirio, an to the balance 

of trade. 'Phus, vegetable prodor: tion ro ,;earch (nd the research 

related to veleta conoumpli on v br. of lowor.1u lyeaf/ 


priority than rrr; e'rch in dJ,i y herd i nprovernork and expansiion. 

Relative to employment and Ini-ic,, , however, the Importance of 

vegetaibles cou 3d Incre,:,. if' .x):rt; (oxpecial.ly to the United 

States) wore to increo,;iuggest;ir; that rr-enarch oriented 

toward export demnnd notent1nis is nomeesary. 

http:oxpecial.ly
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A symbolic representation of the model isl
 

Maximite, Piq Yi q q + Iiq Xiq
 

Subject tov Aiq(Yjq * 7 q) q
 

Ciq(Yjq + :'.q) " Dq
 

EiqY Lq q
-qyL+ 

Giq(YIq + i(l ) < r 

Y iq + xIq Ljq (competitive model) 

or< L (non-coinnetitive
iq - model) 

E (q Iq,,
 

< 
N 

2 iq Niq 

i = 102,...0,12 

r = 1,2,3,4 

Where, 

Piq * the net return to labor ond manna'ement per mnn
zana for producing, vot-etable i in period q1 

Yjq * the qu'tntity of veo~tn i. i produced In period q1 

Siq the net retiirn to labor nnld rnnt,oement pTer mnnzFkna 
for produc1,n1ia [ou-.'e tjbhle or haby corn I in 
poriod q I 

Z ri qunntity nonv-wr~et:ible or cornthe of' i baby 
iq producedin ~ri q1pn od 

iq :the net rtetuiu pr hundred wti.ght for Importing 

voet,blo i In ptwrtod q1 

XJq = the quantity of veCthml imported in period q1 

Aiq the labor required to produce product I in period 
q1
 

Bq = the labor available in period q;
 

cjq the well drained land required to produce product 
i in period q1 

DTq the well drained land a4vailable in period q! 
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Ejq - the poorly drAlned lnnd roquired to produce 
product I in poriod q 

P m the poorly drainpli land available in re.-riod ql 

iq the c r"ditperiod q l 
re-eqiird to produce product i in 

HIr tho vrdi t awvil, ble at emiht percent in 
qu; riter Yi 

Liq - the quwintity of vefetable i demanded in period q! 

Niq the quntity of non- ve(mtable 
demanded in period q. 

i or baby corn 
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Table 18. Not Return from Import.
 

A 
Product 

i 
?'onth 

PlInRtod 

C 
Import Va1 1 e 

par cwt. 

D 
.10 C 

E 
Totil Im-
port cost 

F 
Farm Price 

per cwt. 

BETO October 2.98 .30 3.28 3.00 
December 
I"eru i y 

3.05 
3.16 

.31 

.32 
3.36 
3 . 48 

2.P5 
2.85 

Aptrl 
Juint 
Aulu:;t 

2.I4 
2.00 
2.66 

.28 

.28 

.27 

3.12 
3,0 
2.93 

2.93 
2.70 
2.70 

CABBAGE October 3.13 .31 3.41 2.66 
Moveiber 
Deceriber 
Januory 
Februnry 

2.26 
2.65 
2.69 
2.47 

.23 

.27 
127 
.25 

2.49 
2.92 
2.96 
2.72 

2.92 
2.75 
2.42 
2.16 

March 
Apr11 

2.49 
2.37 

.25 

.24 
2.74 
2.61 

2.50 
2.42 

May
June 
July 
Aup,,un t 
So pte nbar, 

2.17 
2.17 
2.16 
2.09 
3.1.1 

.22 
22 

.22 

.21 

.31 

2.19 
2.39 
2.38 
2.30 
3.42 

2.13 
2. 42 
2.58 
2.50 
2.50 

CANTAA)UPE rNov rmber 2.40 .24 2.64 3.6o 
M,ay
.1uly 
,;eJ)tfl-ib r 

3.12 
5.18 
4 .36 

.31 
,52 
.4 

3 .43 
'.70 
4. 80 

4.50 
9.00 
4. 50 

CARROT Novembf-r 
Janun ry 

, rch 
Hly 
July 

2. 89 
3.06 
4.31 
2.97 
2.6 

.29 

.31 

.43 
.30 
.27 

3.18 
3.37 
4,74 
3.27 
2.95 

15. 00 
16.25 
17. 00 
18.75 
17.25 

Septe~mber 2.75 .28 3.03 16.75 

CAULIFLOWER OcLober 2.67 .27 2.94 22.22 
D(cnb(r
Fobrun ry 

2.66 
2 lt 

.27 

.28 
2.93 
3.12 

26.10 
28.33 

Arpil 
June 

3.39 
2.99 

.34 

.27 
3.73 
2.96 

26.10 
22.22 

Au(;ut 8.26 .83 9.09 23.35 

CELERY December 
lFebruary 

4.45 
4.26 

5. 
.13 

4.90 
4.69 

26.00 
24. 00 

April 
June 

4,05 
3.72 

41q 
.37 

4. 46 
4.09 

18.00 
24. 00 

August 6.59 66 7.25 22.00 
October 3.62 .36 3.98 20.00 
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Table 18. Extended.
 

Net Return Months 
for Import Consumed 

-0.28 1.2-1
 
-0.51 2-3 
- o. 64 ;- 5 
-0.19 6-7 
-0.38 8-9 
-C.23 10-11 

-0.78 1-2
 

-0.17 ,
-0.54 -5 
-056 5-6 
-0.34 6-7 
-0.19 7-8
 
-0.06 8-9 
0.03 9-10
 
0.20 10-.1 
0.20 11-].2 

-0.92 12-1 

0.96 2-3
 
1.07 8-9
 
3.30 10-].1
 
0,30 12-1
 

11.82 2-3 
12.88 4-5
 
12.26 6-7 
15.4$8 8-9 
16.30 10-11
 
13.72 12-1.
 

19.28 12-1
 
23.17 2-3
 
25.21. 4-5 
22.37 6-7 
19.26 8-9
 
14.26 10-11
 

21.10 4+-5 
19.31 6-7
 
13.54 8-9 
19.91 10-11
 
14.75 12-1
 
16.02 2-3 
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Table 18, Continued, 
A B C D E F 

Product Month 
Planted 

Import Value 
per cwt. 

.10 C Total Im-
port cost 

Farm Price 
per cwt. 

WATERMELON November 2.29 ,23 2.52 2.10 
January
March 

2.36 
1.89 

.24 

.19 
2.60 
2.08 

2.10 
3.15 

September 5.81 .58 6.39 2.8 

GUISQUIL Augu-it 
Dacember 

2.86 
.114 

.Z9 

.31 
3.15 
3.45 

6.60 
6.60 

April 
Sept,mber 
January 

.56 
3.14 
3.56 

.36 

.31 

.36 

3.92 
3.45 
3.92 

6.60 
6.60 
6.60 

LETTUCE September 2.70 .27 2.97 10.00 
October 3,94 .39 4.33 10.83 
November 3.22 .32 3.54 13.33 
December 3.27 .33 3.60 12 50 
January 
February 

2.77 
2.42 

.28 

.24 
3.05 
2.66 

11.67 
10.83 

March 2.46 .25 2.71 10.00 
April
Molay 

2.94 
2.51 

.25 

.25 
3.23 
2.76 

7.50 
8.33 

June 2.51 .25 2.76 9.17 
July
August 

2.81 
4.61 

.28 

.L6 
3.09 
5.07 

9.17 
10.00 

ONION August 4.46 .45 4.91 8,00 
October 4.32 .43 4.75 10.00 
December 
February 
June 

5.07 
9.36 
4.40 

.51 

.94 
,44 

5.59 
10.30 
4,84 

11,20 
1..:65 
8.65 

POTATOE November 4.04 .40 4.44 10.00 
January
March 

4.12 
3.56 

.41 

.36 
4.53 
3.92 

11.05 
8.55 

ray
July 

3.86 
4.25 

39 
3 

1.25 
4.68 

6.05 
8.05 

September 3.75 .38 4.16 6,70 

RADISH October 3 74 .37 4.11 4.00 
December 3.00 .30 3.30 5.00 
April
June 

22.50 
1.00 

.25 

.10 
2.75 
1.10 

3.00 
8.00 

August 3.73 .37 4.10 8.00 

SWEET PEPPER October 4.25 43 4.68 15.0 
December 5.1.2 .51 5.63 17,59 
February 3.95 .40 4.35 11.25 
April 
June 

3.80 
6.oo 

.38 

.6 
4.18 
6.6o 

12,15 
12.64 

August 3.31 .33 3.64 1541 
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Table 18. Extended.
 

G 
Net Return Months
 
for Import Consumed 

-0.42 1-2 
-0.20 3-4 
1.07 5-6 

-3.59 11-12 

3.45 2-5-8-11. 
3.15 3-6-9-12
 
2,68 1-4-7-10 
3.15 3-6-0-12 
2.68 1-4-7-10 

7.03 1
 
6.50 2 
9.79 3
 
8.90 4 
8.62 5 
8.17 6 
7.29 7
 
4.27 8
 
5.57 9
6.41 10 
6.08 11 
4.94 12 

3.09 2-3 
5.25 4-5 
5.62 6-7 
1.35 8 
3.81 1

5.56 3-4 
6.52 5-6 
4.63 7-8 
1.80 9-10
 
3.37 11-12 
2.54 1-2 

-0.11 11-12 
1.70 1-2 
0.25 5-6 
6.90 7-8
 
3.90 9-10
 

10.32 12-1
 
11.96 2-3
 
6.90 4-5 
7.97 6-7
 
6.04 8-9
 

11.77 10-11
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Table 18. Continued. 

A B C D E F 
Product Month 

Planted 
Import Value 

par cwt. 
.10 C Total Im-

port cost 
Farm Price 

per cwt. 

STRING DEAN October 3.29 .33 3.62 30.00 
December 457 .46 5.03 30.00 
February 3,09 .31. 3.40 35.00 
April 2.69 27 2.96 35.00 
June 3.95 .40 4.35 20.35 
August 3.05 .31 3.36 35.00 

COOKING October 2.74 .27 3.01 6.O0 
TOMATOES Decmriber 3.10 .31 3.11I 16.0 

February 2.59 26 2.85 16.oo 
April 3.55 .36 3.91 9.00 
June 3.10 .31 3.41 12.00 
Augu,3t 2.43 .24 2.67 12.00 

SALAD October 4.29 .43 I.82 7.50 
TOMATOES December 

February 
4,85
4.05 

.19 

.11 
4.34 
4. 46 

20.00 
20.00 

April
June 
August 

4.37 
4.20 
3.29 

.114 

.42 
,33 

4.81 
4.62 
3.62 

10.00 
14. 00 
I4.0 

CUCUMDBER October 2.52 .25 2.77 4.55 
December 
]"ebruary 

2,21 
2.80 

.22 

.25 
2.43 
3.05 

1.91 
2.91 

April
Tune. 
Augus t 

2.Rs 
2 77 
2,91. 

.28 

.29 

.29 

132 
3.0$e 
3.20 

4.68 
3.68 
3.hl 

YUCA November 2.3 .23 2.56 5.00 
January 2.24 .22 2.46 5.35 
1arnch 1.90 .19 2.09 5.10 
May 7.26 .73 7.99 5.30 
July
September 5. Ot .50 5.54 5.90 
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Table 18. Extended. 

G 
Net Return Months
 
-for Import Consumid 

26.38 12-J. 
24.97 2-3 
31.60 4-5 
32.04 6-7 
16.00 8-9 
31.64 10-11 

2.99 1-2 
12.59 3-4 
13.15 5-6
 
5.09 7-9 
8.59 9-10

9.33 11-12 

3.16 1-2 
15 66 3-4
 
15.54 5-6 
5.19 7-9 
9.38 9-10
 

10.38 11-12 

1.78 12-1 
o.62 2-3 
O.14 4-5 
1.56 6-7 
0.63 8-9 
0.21 10-11 

2. 44 3-4 
2.89 5-6 
3.10 7-8 

-2.69 9-10 

0.36 1-2 
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Table 19. Vegetable Import Values in Colones.
 

Month 1969-1972 Non-Competitive Competitive

Product Imported Average Mode' Model
 

Beets 12-1 7,467.14 0.0 0.0
 
2-3 6,884.61 0.0 0.0

4-5 6,045 87 0.0 	 0.0
 
6-7 9,0.05.04 0.0 0.0 
8-9 7,457.80 0.0 0.0 

10-11 5,442.36 5,453.00 5,453.00 
Total 	 42,402.82 5,453.00 5,453.00
 

Celery 12-1 	 644.17 0 0 644.17 
2-3 	 173.76 0.0 173.76 
4-5 190.214 0.0 190-24 
6-7 619.83 0.0 0.0 
8-9 402.98 0.0 402.98 

10-11 4s94 0.076 	 494.76 
Total 	 2,525.74 0.0 1,905.91
 

Carrots 	 2-3 10,158.90 0.0 20,25A.00 
4-5 22,797.00 22,797.00 22,797.00
6-7 33,747.30 0.0 33,747.30 
8-9 18,859.50 18,859.50 18,859.50 

10-11 18,6126.00 21,505 00 18,626.00
12-1 21,505.00 21,505.00 21,505.00

Total 135,793,00 81,717.50 13,,,79370 

Cucumber 12-I 4, 016.2,; 0.0 33,465.60 
2-3 3,437.10 16,331.90 16,331.90
4-5 2,521. 40 0.0 0.0 
6-7 3,908.55 0.0 0.0 
8-9 3,065.70 11,273.90 11,273.90
10-11 1,3 8.60 1,338.60 1,338.60

Total 18,287,70 28,914.440 62,410.00 

Cabbage 	 1-2 43,014 . 54 0.0 0.0 
2-3 23,323-49 0.0 0.0 
3-4 20,323.49 0.0 0.0 
4-5 20,332.72 0.0 0.0 
5-6 25,758.40 0.0 0.0 
6-7 32,252.67 0.0 	 0.0 
7-8 32,931.47 34,696.80 34,696,80
8-9 33,742.42 35,631.40 35t631.40 
9-10 35,-57.80 35,457.80 35,457.80

10-11 33,480.00 33,480.00 33,480.00
11-12 32,813.00 32,813.00 32,813.00
12-1 50,195.-40 50,195.40 50o195.40 

Total 	 384,291.03 222,274.40 
 22?p274.40
 

http:22?p274.40
http:222,274.40
http:384,291.03
http:50o195.40
http:50,195.40
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http:33,480.00
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http:35,631.40
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Table 19. Continued. 
NMlonth 1969-1972 Non-Competitive Competitive

Product imported Average Model 	 rodel
 

Cantaloupe 12-1 90.47 791.34 791.34 
2-3 12.00 397.68 397.68 
8-9 191.26 191.26 191.26 

10-11 251.23 251.23 251.23 
Total 544.96 I,631.51 1,631.51 

Cauliflower 12-1 10,671.26 0.0 0.0
 
2-3 9,905.21 0.0 0.0
 
4-5 9,008.95 0 0 0.0
 
6-7 12,645. 69 0.0 0.0
 
8-9 10,o65.31 0.0 0.0
 

10-11 8,507.29 0.0 0.0
 
Total 60,803.?1 0.0 0.0
 

Guisquil 2-5-8-11 20,471.17 21,252.00 211252.00 
3-6-9-12 i,767.15 11,767.15 1.1,767. 5 
1-4I.-7-10 11,965 16 0.0 11,965.16
3-6-9-12 11,767.15 11,767.15 11,767. 15 
1-4-7-10 11,965.1.6 11,965.16 1.1,965.15 

Total 67,935.79 56,751.46 68,716.62 

Lettuce 	 1 3,699.00 3,699.00 3,699.00 
2 3,506.60 0.0 2,506.60 
3 2,962.40 0.0 2,962.40 
4 2,877.60 0.0 2,877.60 
5 2,936.20 0.0 2,936 20
6 3,799.40 0.0 3799.40 
7 3,567.00 0.0 3,567.00
8 4,351.20 4,351.20 4,351.20 
9 2,233.90 2,233.90 2,233.90 

10 3,438.70 3,43R.70 3,438.70 
11 2,585.20 2,5P5.20 2,585.20 
12 4,056.80 4,o56.80 4,056.8o 

Total 4 0,014,00 20,364.80 40,014.00 

Onion 	 12-1 29,683.50 0.0 34,323.90

2-3 25,511.20 25,511.20 25,511.20 
4-5 17,263.80 0.0 25,876,0O
6-7 22,713.60 0.0 22,713.6o 
8-9 65,964.60 0.0 0.0 

Total 161,136.70 25,511.20 108,425.00 

http:108,425.00
http:25,511.20
http:161,136.70
http:65,964.60
http:22,713.6o
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Table 19. Continued.
 

Month 1969-1972 Non-Competitive, Com)e 1itive 
Product Imported Averae Mode ode 

Sweet 12-1 995,56 0.0 9,9'7.25Pepper 	 2-3 2,042 ,8 0.0 16,4R6. 1;0 
4-5 3,182.71 0.0 3,709-30
6-7 391-110 0.0 t
8-9 9p.50 0, 010-11 2_[ 	 q13151 ::] q

Total 6,955.62 251.56 49), 71. 
Potato 
 1-2 104, 30. iol60. 10' !0. 1!o 

42,)/.08 0." 21. 00") 20 
5-6 109,70, R2 0 0 11. 17
7-8 1.1T .0 0.0 i - '-''0 
9-10 133 94,2. 0 133,942. 0 1';, !h 0

11-12 133,577. 12 W,577 5 "" '7/'Total 	 (35 li2 '(,) !'01 W. /372,ib9 , 3 

String 	 12-1 3, 1117. 4.9 5,JO/ 7, 5, . 7" 
Beans 	 2-3 6i' .73 ,033. .,,1.5
 

4-5 10,797 0.0 10,7 j,37
6-7 5, r ',..1, 0.0 ., .3

8-9 820 5 820,85 Cln 5 

10-11 231,0' 1,5.,* 65 2 5 P. c5 
Total 21, '92 9,988 .7, 	 217,7 

Salad 
 1-2 17 74 5 .24 	 0.0 96, 0,Tomatoes 	 3-1; 6,0o, 311, 0.0 9' , 5 0
5-6 .o, ,7 5 0.0 0,0
7-8 2,-17. 	 0.0 0.0 
9-10 3, r5r.?I 0.0 0.o

11-3.2 171,J' 75 	 0.0 0.Total 57 '778. 60 0.0 190, t.0 

Cooking 1-2 22C ..2 o
Tomatoes 3-4 ',(82.23 0.0 

5-6 13,02 O4 ," 
,0 

0.0 	 .507-8 5,786.50 0.0 5,7uk. 50 
-9-10 5,2 2? . 20 	 0.0 o;",5, O0 
11-12 .26,"15.O0 0.0 . ,' . .0 

Total 80,7) 35 0.0 1. ".2 
Radich 1-2 	 3.75 1,203.90 1,203.905-6 10.63 	 0.0 0.0


7-8 ]..50 0.0 0.0 
9-10 511.58 0.0 ').0

11-3.2 61.?1 0.0 0.0
Total 
 - 132.17 1,203.90 1,203.90 

http:1,203.90
http:1,203.90
http:1,203.90
http:1,203.90
http:5,786.50
http:42,)/.08
http:6,955.62
http:3,182.71
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Table 19. Continued. 

ionth 19-9-1972 Non-Compttitive C01fl.,titive 
Product Irnported Average Model I.ode. 

Yuca 1-2 871.92 871. 92 871.92 
3-4 659."9 5,98R3 J4,11 5,983.44 
5-6 28.96 0. 2F8.96 
7-8 32.7a 2,k'j).6( 2,'!39.60 
9-10 259.55 0.0 0.0 

Total 2,.12.60 9,29 ,96 9,581.92
 

GRAND. TOTAL 1,729,235,16 ,35,607.46 1,739,426,24 

Competitive - Average - 191.08
 

Non-Competitive - Average 903,627.70
 

http:903,627.70
http:35,607.46
http:9,581.92
http:2,.12.60
http:2,'!39.60
http:5,983.44
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The product mix shown in the following table is the solution
 

of the non-competitive model. The indicated areas for tho 

vegetables are dependent upon the demand constraints. The uolution 

as a whole is dependent upon the costs of production, farm prices, 

and labor requirements of the production budgets. 
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Table 20.' Optimal Production in the Zapotitan District, Non-
Completitive "';ode.1. 

Product Soil Type Months Planted Are;a (:'z.;s,) 

Ayote (a 
pumnkin-like 

'.D. 
W.D. 

9 
11 

2.063 
h. 200 

zquash) 

Beets PD. 2 4.*51,8 
P.D. 4 7.643 
W.D. 6 6.334 
W.D. 10 5.977 
W,D. 12 5.381 

Broccoli P.D. 2 1.000 
w.D. 11.o000 
W.D. 6 1.000 
W.1), 8 1.000 
W.D. 10 2..,000 
P.1). 12 1.000 

Cabbage P.D.P,.D. I2 I6.o63116. O,-7 

W.D. 319. 
W,, $1 0L 

W.D.PD. 1112 2,. 92 112.2,0 

Carrot ',D. 3 27.5 

CaulI floao r W. 2 19. 3' 
w. D. I].4 7 7 .3 
w.D. 6 26.n12 
W. ). 
Vt.IDW.D 

8 
i012" 

20.?7 
17. ,.3 , 

Celory W.D. 
W.1). 
w.o.W.fl. 

2 
4 
68 

0693 
O. 1: 7! 

O. ' L:6 

W.D. 10 O,;'?9 
P.1). 12 O.63 

Cucumber i. 2 6.190 
.4 11.9 ;9 

V/,I,10 30.] f!2 

P.D.W.D. 
40

10 
91417

0.955 
P.D. 12 0.477 
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Table 20. Continued.
 

Product Soil Type Months Planted Area (Ms.) 

Guisquil P.D. 1 31 
(a squatsh) 

Lettuce P.1). 
W.D. 

1 
2 

2,8qO 
3 

W.D. 3 3.68 
W.D. 10 1.894 
V1D. Ii .958 
P.D. 12 1.874 

Onion W.D. 2 18. 553 
W.D. 6 17.816 
W.D. 10 15.76J 
P.D. 12 11 .790 

Sweet Pepper PD. 2 4.770 
W.D. 4 
W.D. 6 1.315 
W,,.).
V1. D. 

10
12 

2 9. -1'5
16. 1(o0 

Pipinn W.D. 4 2.08 
(a squash) W.D. 10 17.5 

Potato "d.D, 2 83.2 
W.I. 4 97.5 94 
P. D, 12 163.219 

Radish W.1).
P.D. 
V'. 1). 

2
4
8 

O. 038
O. 3 2" 
O.12'1 

l. . 3.0 11. 900 

String Beans P),D. 
WI.D. 

2 
4 

,J,',/
3 )tb6. 

Cooking Tomato W.D. 2 14. 372 
W.D. 
W.nD 

4 
6 

4,180 
.4,9 

W.D. 8 27.72 
W.). 10 49.(86 
W. ). 12 33.143 

Salad Tomato 1.1). 2 8.i100 
W.).
W.D. 

4 
6, 

12. 028 
,568 

W.. 8 14.703 
W.D. 10 0,627 
P.D. 10 74,008 
P.D. 12 64.967 
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Table 20. Continued. 

Product Soil Type Months Planted Area (lzs.) 

Watermelon P.D, 1 .160 
P.D. 
W.D. 

3 
5 

ll,!3O
'.o6o 

W.D. 
W.D. 

7 
9 

0,020 
10. I '0 

P.D. 11 20.)00 

Yuca P.D, 1 0.369 
P.D, 5 2.2Y; 

Vegetable Subtotal 1,319. 69 

Baby Corn J.D. 
P.D. 

1 
3 

53. 5 
53.572 

P.D.
w.D. 

5 
9 

53.'12 
53.,5'7 2 

Fresh Corn W.D. 
P.DP.D. 

1 
35 

8.929 
8.92960.91 

P.D. 7 324,595 
W.D. 
W.D. 

7 
9 

194.1552
8.29 

W.D. 11 

Beans W.D, 
P.1). 

1 
1 

101., (-.49
bI57,3L>1 

Corn P1),D. 252,1-9 

Rice P. . 1 G5 

Peanuts P.D. 
W. 
W.1). 

1 
3 
5 

. 
2, uOU 
20. 00 

Pa wtur P.1. 1 3,169.130 

Sugar Cne 1.D. 
P. 1), 

N.A. 
N.A. 

9 ell 
0.2 64 

Non-Vef-etabl)e Sub total 6,339.92 

TOTAL 7,659.55 
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GLOSSARY 

1. One Hectare 

2. One Manzana 

3. One Mlanzana 

4. One Kilometer 

5. Compesino 

= 

2.47 acres 

0.7 hectares 

1.73 acres 

0.6 miles 

small farmer 
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