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PREFACE

IN Novemser 1968 the Guatemalan Mission of the United States
Agency for International Development arranged for the authors
of this ook to prepare an analysis of the role of agriculture in the
development of the Guatemalan economy. The study was organized
and carried out in close cooperation with the AID mission. The
Mission Director, Deane Hinton, contributed to the clarification
of the objectives of the research and the establishment of working
relationships with Guatemalan agencies. The Government of
Guatemala fully cooperated with the project. Personnel from the
Ministry of Agriculture, the National Planning Council and the
Bank of Guatemala played key roles in the data collection and
analysis.

This resultant study analyzes the vresent role of agriculture
in the cconomic development of Guatemala and suggests short-
and medium-term policies conducive to economic development. The
present land ownership pattern was therefore assumed given, under
the belief that a major land reform program presumably could not
occur within the time horizon of this study. Additionally, our not
concentrating on land reform stemmed from the belicl that agricul-
ture can make a major contribution to the economic and social
development of Guatemala over the next few years even in the ab-
sence of a land redistribution program. This is not to say that major
structural changes in the ownership of land might not be desirable
on economic, social, and political grounds. Such changes may in-
deed be basic to a long-run process of economic and social develop-
ment. However, we do not believe that land reform is the sine qua
nion of agricultural development in the short run.

The political and administrative difficulties of implementing
a land reform program have often been used as an cxcuse for not
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undertaking any changes in agriculture. Our analysis and the
measures which we recommend, and particularly the high priority
which we attach to a major development effort in the traditional
agricultural subsector, are entirely complementary to and consistent
with a land reform scheme. Yet they can be undertaken now. If a
land reform scheme were politically and administratively feasible,
it would in all probability strengthen the development effects of the
policies we recommend. We hope the land reform fundamentalists
will understand what we believe to be the inherent logic of our
position.

The active participation of many Guatemalan agencies was
essential to the successful completion of the study. Specialists from
these agencies were called upon to provide technical advice, back-
ground data on particular programs, and insights on the problems
and goals of the agricultural sector in Guatemala. The group which
worked with us included:

(a) two persons from the National Planning Council; Mr. J. Victor
Espada and Mr. Oscar Adolfo Diaz who, among other things,
worked on the preparation of agricultural demand projections,
population and employment projections, an inventory of ag-
ricultural development projects and helped with the construc-
tion of a series of capital flow charts;

(b) three persons from the Ministry of Agriculture, Ing. Carlos
H. Judrez who was responsible for compiling agricultural price
and production data and worked on the basic analysis con-
cerning agricultural investigation and extension; Mr. Miguel
Angel Campos who worked on agricultural marketing prob-
lems and export controls; and Lic. Carlos F. Acevedo who as-
sisted with the compiling of the 1964 Agricultural Census data
and the analysis of agricultural credit data;

(c) three persons from the Bank of Guatemala; Lic. Romulo
Caballeros who was responsible for the preparation of supply
projections for various agricultural commodities; Lic. Marco
Antonio Aparicio who provided a series of charts analyzing
agricultural credit; and Lic. Guillermo Schell who prepared
an analysis of several of the major export crops;

(d) Mr. Rafacl Alvarez who provided statistical and computing
support for the entire group and also was in charge of compil-
ing most of the agricultural census data.

A number of other persons cooperated closely with our re-
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search group. Lic. Carlos H. Alpirez, Chief of Agricultural and
Industrial Studies in the Bank of Guatemala and Lic. René
Samayoa, Chief of National Income Accounts in the same institu-
tion provided many useful suggestions and made it possible to
carry out parts of the work in the Bank. Lic. Oscar de Leon Arvagon,
Secretary-General of the National Planning Council, committed
valuable resources under his control to the study. Lic. Jose Victor
Veldsquez, Head of the Planning Office of the Ministry of Agricul-
ture, provided constant support for our work as well as many val-
uable insights for all concerned. Mr. Alphonse Chable, the Agri-
cultural Development Officer for USAID/Guatemala, served as a
continuous source of information and support for the study. Mr.
Milton Lau of USAID/Guatemala, provided a great deal of tech-
nical advice and insights based on his many years of experience in
working with the agricultural sector in Guatemala,

We are deeply indebted to the USAID Mission and to the
Government of Guatemala for the opportunity to undertake the
research reported in this book. We hope the results prove uscful
in planning and implementing policies and programs to improve
the performance of the agricultural sector both in Guatemala and
in other countries which contain a large subsistence agricultural
sector. We assume full responsibility for the analysis and conclu-
sions.
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CHAPTER ONE

GUATEMALAN
GEOGRAPHY
AND POPULATION

GUATEMALA lies in Central America just south of the Yucatdn
Peninsula. It is bounded on the north and west by Mexico, on
the east by Belice, to the south and east by Honduras and El Salva-
dor, and on the southwest by the Pacific Ocean.

GEOGRAPHY

Although Guatemala contains only 108,889 square kilometers,
approximately the size of the state of Louisiana, it has a very wide
geographical diversity.! In this land are included high moun-
tain ranges, coastal plains, high plateaus, tropical jungle, and a very
dry, almost desert, zone. Numerous volcanoes, some still active, are
strung along the Pacific Coast. The variety of geographic areas
combined with a wide range of climates and soil types provide ade-
quate conditions for the production of almost any agricultural
product.

The Pacific Coast Plain, a strip ranging from twenty to forty
miles wide along the southern edge of Guatemala, and the Gepart-
ment of Izabal on the eastern Caribbean Coast are the newest centers
of agricultural development. Both zones are among the less densely
populated areas of Guatemala. Some of the main export crops—
sugar cane, bananas and cotton—are produced in these coastal zones.

The highland areas located in the central part of Guatemala
are the most heavily populated region of the country. The region
includes very little flat land and has a wide range of climates. The

L. More detailed descriptions of the geography of Guatemala can be found in:
Whetten, N. L., Guatemala—~The Land and the People, Yale University Press,
New Haven, 1961; and Cohen, Alan, Economic Development in Guatemala, un-
published manuscript, USAID/Guatemala.
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eastern highlands are dry and less densely populated than the west-
ern highlands. The principal products produced in the highlands
are corn, beans and wheat. Vegetables and fruits are also important
in some highland areas. Coffee and bananas are grown in some of
the lower valleys of the highlands.

The northern lowlands of El Petén contain slightly over a third
of the total land area of Guatemala but are virtually uninhabited.
Efforts are being made to open up the Petén region through road
construction programs, This region is expected to become increas-
ingly important during the next twenty years.

CLIMATE

Guatemala’s climate varies considerably from one area to
another due to differences in altitude, location of the mountains
and direction of the prevailing winds. Temperatures in the coastal
lowlands remain high all year ranging, on the average, from 20°
to 33° centigrade (68° to 92° F). The highlands are relatively cool
with temperatures averaging around 17° to 22° centigrade (62° to
72° F) most of the year but with occasional freezing weather in
some areas during the winter season.

Rainfall varies considerably among regions. The rainy season
in most areas occurs during the six-month period from May until
the end of October. Average rainfall in the Escuintla region of the
South Coast ranged from around 22 mm. during the dryest months
to around 800 mm. in the August-October period of 1966. Rainfall
in the highlands regions around Huehuetenango in 1966 ranged
from 0.0 mm. in the dryest months to an average of about 230 mm.
during the May-October rainy season.

The wide seasonal variation in rainfall on the South Coast
makes it difficult to maintain stable feed levels for dairy and beef
cattle. Pastures dry up during the dry season and hay is difficult
to cure during the wet season. Water control in the form of drain-
age, irrigation and flood control could play an important role in
increasing the productivity of this region.® The long dry season in
the highlands also reduces the carrying capacity of upland pastures
and in some areas makes it difficult to start fruit trees. Irrigation
could undoubtedly play an important role in increasing the pro-
ductivity of some of the highland valleys, especially in vegetable
producing areas.

2. For additional information on a nation-wide water contro! program see Sig-
nell, Lloyd G., “Soil and Water Conservation, Farm Irrigation and Drainage,
Watershed Protection,” USAID/Guatemala report, September, 1965,
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TRANSPORTATION

Lack of transportation facilities® constitutes one of the serious
problems slowing the economic development and cultural integra-
tion of Guatemala. The government has been improving the road
system in recent years through the construction of three major high-
ways. The Pan-American Highway extends across the highlands
from Mexico on the west to EI Salvador on the east. The Atlantic
Highway extends from Guatemala City to Puerto Barrios on the
Caribbean coast. The Pacific Slope Highway extends along the
southern slope of the volcanic chain from Guatemala City to the
Mexican border.

A relatively adequate network of narrow dirt highways has
been constructed throughout most of the heavily populated high-
land areas of the country. The vast lowlands, including the entire
Petén region on the north, are virtually without all-weather roads.
The lack of adequate roads is particularly serious on the South
Coast where substantial amounts of land are still difficult to reach
by road. As a result, it is expensive to transport agricultural prod-
ucts from these regions to markets.

Guatemala has a railroad system of 625 miles connecting both
coasts and the north and south borders. The importance of the
railway system has declined in recent years as improvements in the
highway system have made bus and truck trausportation more
competitive.

GOVERNMENTAL DIVISIONS

Guatemala is divided for administrative purposes into twenty-
two departments, cach headed by a governor appointed by the
President. (Figure 1.1.) The departments in turn are divided into
municipalities which are ruled by popularly elected municipal au-
thorities. The central government administration is located in
Guatema'a City, the national capital.

Statistical data in Guatemala are compiled mainly by depart-
ment and, to some extent, by municipality.

Some data presented in this report are summarized into three
regions by aggregating the departmental data. These regions are:

. The Coastal Region consisting of the departments of Es-
cuintla, Santa Rosa, Suchitepéquez, Retalhuleu and Izabal.
2. The Central Region consisting of the 16 interior depart-

3. The material on transportation draws heavily upon: Whetten, Guatemala.
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FIG. 1.1—Guatemulan governmental divisions (departments)

ments—Guatemala, El Progreso, Sacatepéquez, Chimalte-
nango, Solold, Totonicapin, Quezaltenango, San Marcos,
Huehuetenango, Quiché¢, Baja Verapaz, Alta Verapaz, Za-
capa, Chiquimula, Jalapa and Jutiapa.

3. The Petén Region consisting of the large northern depart-
ment of El Petén.

Both geographic and demographic differences were considered when
defining these regions. The characteristics of the regions are dis-
cussed in greater detail in Chapter 4.

POPULATION CHARACTERISTICS

Guatemala’s population growth rate is among the highest in
the world. The population census of 1964 enumerated 4,287,328
persons in Guatemala, an increase of about one and a half million
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over the 1950 census.t This increment represents an average an-
nual growth rate of 3.1 per cent.

Presently Guatemalans are classified into two ethnic groups:
Indian and Ladino. In 1964 Indians constituted 43.3 per cent of
the total population and Ladinos accounted for the rest. The term
“ladino” does not reflect biological or racial difference but refers
to cultural diffcrences. Indians are those descendants of the pre-
colonial civilizations inhabiting Central America who have not
adopted the characteristic features of modern Western culture.
Ladinos, then, are “non-Indians.”

The Indians are primarily farmers living in the western high-
lands and in the northern area of the central region. Most Indians
are poor, living at ncar subsistence levels. The Indian who can-
not raise enough food for his family may hire out as a laborer, per-
haps to a coffee or cotton plantation on the south coast. Some In-
dians are engaged in the production of handicrafts,

Culturally, the Indians tend to remain isolated in their small
communities, maintaining old traditions and customs and continu-
ing to use traditional production practices. Long range social and
economic development planning for Guatemala must necessarily
include special programs designed to reach these people.

Ladinos tend to be more urban and more highlv educated than
the Indians and are probably more susceptible to change. Large
numbers of them are engaged in agriculture on the coastal region
and on the eastern highland slopes of the central'region.

POPULATION DENSITY AND MIGRATION

In 1964 Guatemala had a population density of 39 persons per
square kilometer. The population density figures for departments
show an uneven distribution of the population, ranging from a low
of 0.8 persons per squate kilometer in El Petén to a high of 366
persons in the department of Guatemala, In general, population
density was highest in the western highlands of the central region,
Within this region the departments of Guatemala, Sacatepéquez,
Solold, Totonicapin and Quezaltenango all had population den-
sitics of over 100 persons per square kilometer.

Estimates of migration within Guatemala show that 14 per
cent of the inhabitants in 1961 were living in departments other

4. Statistics cited in this section are drawn from the following sources:

a. Censo de la Poblacién, 1964, Direccidon General de  Estadistica (D.G.E)
Guatemala, 1966, (This census was a 5 per cent sample.)

h. Sexto Censo de la Poblacion, 1950, D.G.E.

¢. Report of the Comisién de Redeursos Naturales y Humanos; Tercer Congreso
de Economistas de Guatemala, January, 1969.

d. Guatemala en Cifras, 1965 and 1966, D.G.E.
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than the one in which they were born. Economic betterment ap-
pears to have been the underlying motive for the movements. Large
numbers of migrants went to areas having a relative abundance
of rich agricultural lands. Another prominent migration stream
originated in the provinces and terminated in the Guatemala City
area. The majority of the migrants went to the departments of
Guatemala and Escuintla. There was also a substantial amount of
migration into the departments of Izabal, Retalhuleu, Suchitepé-
quez, and Quezaltenango.

URBANIZATION

Slightly more than 34 per cent of the total population was
classified as urban in the 1964 census. The definition of the urban
population changed between the census years of 1950 and 1964 thus
making it impossible to quantify ‘he relative change in the size of
the urban population. Any area legally recognized as a city or
town was classified as urban in the 1964 census.

Guatemala City is the country's most important urban center.
Its population was 294,000 in 1950 and 577,120 in 1964, which
corresponds to an average annual growth rate of 4.9 per cent,
There are eight other important urban areas in Guatemala which
in 196 had populations ranging from 14,000 to 45,000 inhabitants,
Quez.ltenango is the second largest city in the Republic and is an
important trading and banking center for a large agricultural
area. Other important urban areas are the cities of Antigua,
Mazatenango, Puerto Barrios, Escuintla, Retalhuleu, Chiquimula
and Coatepeque.

LITERACY AND EDUCATION LEVELS

The proportion of the population seven years and older that
could read and write increased from 28.1 per cent in 1950 to 36.7
per cent in 1964. The proportion of the population classified as
literate varied considerably between urban and rural areas. More
than 60 per cent of the population over seven years of age in the
urban areas in 1964 could read and write while less than 25 per
cent of the rural population in the same age class was classified
as literate.

The 1961 census also indicated that less than 5 per cent of
the population seven years and older had finished elementary
school, while less than 1.0 per cent finished secondary education.
Schaol enrollment figures indicated that 25 per cent of the young
people between the ages of seven and twenty-four years were
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actually attending classes. The percentage for rural areas was only
15.2 while that of the urban areas was 45.3.

EMPLOYMENT STATUS

The employment survey conducted by the Statistics Bureau as
part of the 1964 population census showed that 1,317,140 persons
seven years and older were classified as economically active. The
term “‘economically active” applies to a wide range of people, in-
cluding those looking for work (1.5 per cent of the cconomically
active population) as well as those employed less than full time.
Since the amounts of time worked by the various members of the
economically active population are not known, the census classifica-
tion is of limited value in determining employment levels. Never-
theless the results of the employment survey appear to be the best
indicators ol overall employment levels available in Guatemala.

The same definition of “cconomically active” was used in both
the 1950 and 1961 employment surveys. ‘The number of persons
classified as cconomically active increased by 319,326 between the
two surveys. This represents an average annual growth rate of 2.2
per cent which is well below the 3.1 per cent rate of growth of
the population. Of the 1,317.140 cconomically active persons in
1964, 461,960 were classified as urban and 855,180 as rural. These
figures represented 1.5 per cent of the population seven years and
older for each group.

Employment survey data rellecting the numbers of economically
active persons by sector of activity are available for both 1950 and
1964. These data were tabulated by department and region and
are presented in Tables 1.1 and 1.2, Several things stand out in
these tables. The percentage of cconomically active population en-
gaged in agriculture and Kindred occupations was 654 in 1964; a
slight drop from 68.2 per cent in 1950. Such a high percentage is
typical for less-developed countries. The slight percentage decrease
tends to hide the lact that in terms of absolute numbers there was
an increase of 201,590 person cconomically active in agriculture—
which is almost a 30 per cent inerease over the 1950 figure. More
than half of the increase in numbers (133,981) ocawrred in the cen-
tral region, an area already characterized by minifundia in 1950.
The possibilides for increasing the land area under cultivation in
this region arve very limited. The result is that the small farms in
this region became even smaller between 1950 and 1961,

While overall employment in agriculture increased at an aver-
age annual rate of 1.9 per cent, the average annual rate for all
other sectors was 2.8 per cent. It is worth noting that the indus-
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TABLE 1.1 ® GUATEMALA: EMPLOYMENT BY SECTOR, 1950

Region and Employment, a Agriculture
Department All Sectors Agriculture’ as per cent of  Mining Industry
total
Coastal Region 173,008 131, 990 76.29 608 10, 604
Escuintla 48, 646 37, 209 76. 49 225 2,793
Santa Rosa 36,136 30, 647 84. 81 119 1,740
Suchitep&quez 43, 837 34, 421 78.52 50 3,172
Retalhuleu 23, 880 18, 361 76. 89 210 1,530
Izabal 20, 509 11, 352 55,35 4 1,369
Central Region 788, 580 923,206 66. 36 833 100, 547
Guatemala 164, 690 37, 487 22,76 213 38, 699
El Progreso 16, 599 12,041 72.54 4 2,148
Sacatepéquez 20, 309 13, 558 66.76 6 2,308
Chimalrenango 41, 470 34, 311 82.74 15 3,181
Solold 27,270 23,052 84.53 6 1,758
Totonicapan 33,214 9,730 29.29 0 12, 667
Quezaltenango 65, 507 42,593 65. 02 54 9,931
San Marcos 84, 554 71,932 85.07 16 5,630
Huehuetenango 66, 672 57, 245 85. 86 126 4, 824
El Quiché 57,876 49, 343 85.26 70 3,825
Baja Verapaz 22, 340 18, 450 82.59 7 1,881
Alra Verapaz 58,168 48, 372 83.16 171 4,054
Zacapa 22,939 15, 804 68.90 0 2,779
Chiquimula 37,526 31, 255 83.29 11 2,618
Jalapa 24,971 20, 369 81.57 36 2,178
Jutiapa 44,475 37,754 84.89 98 2,066
Peten Region 6,226 4, 264 68.49 0 387
=epublic of Guatemala 967, 814 039, 550 08.15 1, 441 111, 538

Source: Sexto Censo de la Poblaci6n, 1950, Direccién General de Estadistica.

8ncludes forestry, hunting and fishing.
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TABLE 1.1 @ Continved

Region and Electricity Transportation
Department Construction Gas, Water Commerce and Services Other
and Saritation Communication

Coastal Region 3,458 258 8, 450 3,313 13,248 1,079
Escuintla 1,106 141 1,983 932 3,761 496
Santa Rosa 817 25 770 189 1,768 61
Suchitepéquez 641 42 1,344 723 3,217 227
Retalhuleu 442 21 941 461 1,781 133
Izabal 452 29 3,412 1,008 2,721 162

Central ReF‘on 22,620 979 43,950 11,938 81,516 2,901
Guatemala 13,926 537 18,965 7,485 45, 609 1,769
El Progreso 372 9 491 385 1,094 55
Sacatepéquez 762 15 1,022 367 2,187 84
Chimaltenango 518 36 929 327 2,059 94
Solola 309 2 764 99 1,217 63
Totonicapan 312 S 8,753 99 1,548 100
Quezaltenango 1,423 227 3,985 888 6, 200 206
San Marcos 951 23 1,586 413 3,937 66
Huehuetenango 630 26 1,128 191 2,427 75
El Quicheé 348 14 1,901 207 2,110 58
Baja Verapaz 505 7 245 64 1,134 47
Alta Verapaz 372 18 1,040 346 3,724 71
Zacapa 481 18 919 582 2,290 66
Chiquimula 426 13 809 189 2,146 59
Jalapa 574 14 488 120 1,163 29
Jutiapa 711 15 925 176 2,671 59

Peten Region 349 7 161 101 941 16

Republic of Guatemala 26, 427 1,244 52,561 15, 352 95, 705 3,996
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TABLE 1.2 @ GUATEMALA: EMPLOYMENT BY SECTOR, 1964

Region and Employment, Agriculwure
Department All Sectors Agriculture as per clent of Mining Industry
tota
Coatal Region 253,020 198, 300 78.37 720 14, 840
Escuintla 82, 040 62, 980 76.78 200 6, 240
Santa Rosa 46, 960 39,540 84.20 140 1,860
Suchitepéquez 54, 360 42,620 78.40 20 3,380
Retalhuleu 35,740 28,120 78. 68 220 1, 660
Izabal 33,920 25,040 73.82 100 1,700
Central Region 1, 055, 740 657, 280 62. 26 980 134, 020
Guatema%al 259, 580 36, 540 14.08 380 62,120
El Progreso 19, 020 15, 380 80. 86 - 880
Sacatepéquez 24,980 16,120 64. 53 - 3,120
Chimaltenango 48, 400 39, 460 81.353 40 380
Solola 36,120 30, 180 83.55 40 2,900
Totonicapan 41, 660 11, 940 28. 66 - 16, 080
Quezaltenango 80, 420 50, 820 63. 19 40 11, 380
San Marcos 105, 540 90, 340 85. 60 20 6, 460
Huehuetenango 92, 200 79, 540 86. 27 120 S, 420
El Quiché 80, 160 66, 020 82.36 100 S5, 880
Baja Verapaz 29,320 24,620 83.97 - 1,760
Alta Verapaz 79,020 65, 920 83. 42 20 S, 140
Zacapa 29,280 21, 300 72.75 200 2,320
Chiquimula 45, 140 36, 460 80.77 - 2,980
Jalapa 30,180 25, 480 84. 43 - 1,580
Jutiapa 54,720 47,160 86,18 60 2,200
Peten Region 8, 380 S, 560 66. 35 20 600
Republic of Guatemala 1,317, 140 861, 140 65. 38 1,720 149, 460

Source: Censos de la Poblaci6n, 1964 (5.0 per cent sample), Direcci6n General de Estadfstica.

#Includes forestry, hunting and fishing.
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TABLE 1.2 @ Continved

Region and Electricity, Transportation
Department Construction Gas,Water Commerce and Services Other
and Sanitation Communication

Coastal Region 3, 460 540 9, 540 7,460 16, 740 1, 460
Escuintla 1,120 100 3,520 2,240 5, 420 220
Santa Rosa 900 220 1,220 520 2,480 80
Suchitepéquez 720 60 2,200 1,160 4, 060 140
Retalhuleu 460 80 1,020 960 2, 560 660
Izabal 260 80 _ 1,580 2,580 2,220 360

Central Re%ion 30, 600 1,140 72,380 20, 540 130, 440 8,320
Guatemala 18,960 820 35,900 13, 200 85, 480 6,180
El Progreso 380 - 680 500 1,100 100
Sacatepéquez 860 40 1,220 380 2, 860 380
Chimaltenango 700 20 860 620 2, 860 40
Solola _ 320 - 1,280 140 1, 260 -
Totonicapan 300 - 11, 440 140 1,760 -
Quezaltenango 1, 960 120 5, 360 1, 260 8,720 760
San Marcos 980 40 2,380 820 4, 420 80
Huehuetenango 800 - 1,980 420 3,900 20
El Quich@ 660 - 4,540 480 2, 420 60
Baja Verapaz 360 - 520 240 1, 820 -
Alta Verapaz 580 40 2,300 420 4, 560 40
Zacapa 860 40 1,100 780 2, 500 180
Chiquimuia 1,520 20 1,160 460 2, 460 80
Jalapa 460 - 640 340 1, 580 100
Jutiapa 900 - 1,020 340 2,740 300

Peteh Region 160 - 360 180 1,480 20

Republic of Guatemala 34, 220 1, 680 82, 280 28,180 148, 660 9, 800
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TABLE 1.3 @ GUATEMALA: POPULATION

Average Populaticon I'rojections
Region and Annual o
Department * 19508 1964 Rate of (thousauds)

Growth ;979 1972 1975 1980

Coastal Region 480 827  4.0° 1,048.6 1,135.8 1,281.6 1,572.0
Escuintla 124 257 5.3 350.4 388.5 453.6 588.4
Santa Rosa 110 163 2.8 192.4 203.3 220.9 253.6
Suchitepéquez 124 184 2.8 217.2 229.5 249.3  280.2
Retalhuleu 67 116 4.0 146.8 158.8 178.6  217.3
Izabal 55 107 4.8 141.8 155. 7 179.2 226. 5

Central Region 2,295 3,427 2.9 4,096.9 4,322.2 4,720.3 5, 474.2
Guatemala 439 793 4.3 1,020.9 },110.6 1,260.1 1,555.3
El Progreso 48 68 2.5 78.9 82.9 89.2 100.9
Sacatef uez 60 81 2.2 92.3 96.4 102.9 114.7
Chimaltenango 121 163 2.1 184.6 192.5 204.9 227.3
Solola 83 111 2.1 125.7 131.1 139.5 154, 8
Totonicapdn 99 146 2.8 172.3 182.1 197.8  227.1
Quezaltenango 184 270 2.7 316.8 334.1 361.9  413.5
San Marcos 233 334 2.6 380.6 410.1 442.9 503. 6
Huehuetenango200 291 2.7 341.5 360.1 390.1 445,7
El Quiché 175 261 2.9 309.9 328.1 357.5 412.4
Baja Verapaz 66 99 2.9 117.5  124.4  135.6 156.4
Alta Verapaz 190 266 2,4 306.7 321 & 345.3  388.8
Zacapa 70 98 2.4 133.0 1li8.5 127.2 143.2
Chiquimula 113 150 2.0 167.9 174.6  i55.3  204.6
Jalapa 75 103 2.3 118.1 123.6 {32, 3 148. 2
Jutiapa 139 193 2.3 221.2  231.5  247.8 277.7

Peten Region 16 30 4.6 39.3 43.0  49.: 61.6

Republic of c
Guatemala 2,791 4,284 3.1 5,184.8 5,501.0 6,051.1 7,107.8

%Sexto Censo de la Poblacion, 1950, Direccién General de Estadfstica
Censos de la Poblaci6n, 1964 (5.0 per cent sample}. D.G, E,
Not used for projections; regional and nationui pro;.itions obtained
by summing departmental projections.

trial-manufacturing sector had an average annual growth rate of
only 2.2 per cent and thus did not serve as an important oytlet for
underemployed farm labor. This becomes especially apparent when
considering the small size of the industrial sector in terms of the
number of people employed; 11.5 per cent of the economically
active population in both 1950 and 1964.



GUATEMALAN GEOGRAPHY AND POPULATION RE 5
POPULATION AND EMPLOYMENT PROJECTIONS

The population and employment projections presented in this
section were prepared by the National Planning Council and are
based on trends exhibited between the census years of 1950 and
1964, Projections were made for the years 1970, 1972, 1975 and
1980, on the assumption that the 1950 to 1964 trends would con-
tinue. These projections are shown in Table 1.3.

Total population is expected to pass the seven million mark by
1980. The densely populated central region will experience the
largest increase in numbers; more than two million by 1980, It is
important to note that more than one third of the increase in num-
bers for the central region is expected to occur in the capital de-
partment ol Guatemala as people move into the city in search of
employment opportunities. Guatemala City will have more than
double its 1964 population in 1980 if current trends continue.

The fastest growing arca of economic significance is the coastal
region which had a 4.0 per cent average annual rate of population
increase. This was considerably higher than the 2.9 per cent rate
for the central region. By 1980 the coastal region is expected to
have double its 1964 population as highland people continue to
move into areas having a relative abundance of rich agricultural
lands. The Petén region showed a higher rate of population growth
(4.6 per cent) but the increase in terms of absolute numbers was
very small compared to other regions.

In 1980, 1,892,000 persons are expected to be economically
active, an increase of 575,000 over 1964, For the country as a whole
it is expected that there will be 1,199,000 economically active per-
sons in agriculture by 1980, an increase of 338.000 over 1964, The
percentage of the labor orce in agriculture is not expected to
change significantly. Ex .ectations are that 63.4 per cent of the
economically active population in 1980 will be engaged in agricul-
ture, a very slight drop from 65.4 per cent in 1964. The central
region will probably experience the largest percentage drop as
people move to the city in search of urban employment. The ma-
jority (58.6 per cent) of the economically active population in this
region will still be engaged in agriculture, however.






CHAPTER TWO

STRUCTURE AND
PERFORMANCE OF
GUATEMALAN ECONOMY

THE ECONOMIC GROWTH of the Guatemalan economy during the
period 1950-66 was modest. (The values of the major macroeco-
nomic variables are given in Table 2.1 in constant 1958 prices cover-
ing the period 1950-G6. Table 2.2 provides the cumulative growth
rates of a number of variables over the same period.) The cumula-
tive growth rate of Gross Domestic Product (corrected for the terms-
of-trade effect) at constant prices amounted to 4.4 per cent between
1950-52 (average) and 1961-66 (average)—only slightly above the
population growth rate. As a consequence, per capita income
growth was just above 1 per cent per annum over the above period.
The evidence strongly suggests that the growth of the economy was
export-led. Exports grew at an annual cumulative rate of 7.8 per
cent which is considerably higher than the average export growth of
the developing world (i.c. 5 per cent) in the same period. It will be
argued that the growth mechanism began in the export sector. Ex-
ports together with changes in the terms-of-trade affected private in-
vestment which in turn affected national income.

The remarkable export performance was partially neutralized
by a worsening of the terms-of-trade. The growth rate of exports cor-
rected for the terms-of-trade effect (E + Z) amounted to 5.8 per
cent from 1950-52 to 1964-66. The implications of the worsening
of the terms-of-trade on gross domestic product are of interest. If
the price relationship between imports and exports had been main-
tained at its 1950-52 level, the growth rate of GDP would have been
4.6 per cent a year, as compared to the actual rate of 4.4 per cent.
Thus, unfavorable terms-of-trade were responsible for a reduction
of GDP growth of about two-tenths of a per cent cumulatively over
the period under consideration.

17
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TABIE 2.1 @ GUATEMALA: MAJOR MACROECONOMIC VARIABLES, 1950-86, IN

CONSTANT 1958 PRICES (thousands of quetzoles)
Imports of

Public Indirect Public Private Goods and Private Public

Year Transfers Taxes  Consumption Consumption Services Investment Savings
T" T c8 cP M 1P S8

1950 4.700 37,583 47,043 608,013 104,911 61, 638 6,105
1951 5,012 42, 405 51, 272 614,244 94, 472 59, 376 8,387
1952 6,150 49, 206 59,116 620, 372 84,967 45,432 10,717
1953 6, 330 52,229 59, 729 647,942 95,080 42,312 14,240
1954 5,745 56, 765 56, 745 684,325 105,768 41,108 24,398
1955 5, 490 60,015 54,127 674,852 121,559 55,896 34,312
1956 6,179 61, 876 61, 683 719,250 153,196 91,309 31,855
1957 7,002 66, 826 66, 626 763,606 167,210 93,936 33,318
1958 7, 669 69,912 70,430 813,041 164,338 86,397 32,307
1959 9, 590 72,091 77,750 841,359 163,049 87,355 21,825
1960 8,778 73,548 79, 561 868,662 165,231 80,964 22,435
1961 9, 885 72,905 83, 231 906,867 152,933 81,084 20,249
1962 8, 890 69, 484 73, 800 958,704 164,752 81,438 23,998
1963 7,971 80, 553 73,070 1,020,974 213,401 107,815 29,859
1964 9,618 89, 692 79, 875 1,073,376 234,186 125,226 31,480
1965 12,043 105, 104 90,974 1,101,642 246,955 127,421 43,193
1966 13, 294 104, 893 88, 354 1,112,865 248,023 129,079 43,186
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TABLE 2.1 @ Continued

Gross

Public Total Total Domestic

Year Investment  Consumption Investment Product
15 C I X

1950 20,032 655, 056 81, 670 736, 433
1951 20, 557 665, 516 79,933 744, 498
1952 23, 508 679, 488 68, 940 756, 848
1953 25, 278 707, 671 67,590 790, 504
1954 25,931 741,070 67,039 815, 887
1955 34, 524 728,979 90, 420 834, 464
1956 51,172 781,113 142, 481 913, 827
1957 60, 285 830, 232 154, 221 954, 154
1958 49,918 883, 471 136, 315 976, 055
1959 38,163 919,109 125,518 1,013,715
1960 26, 848 948, 223 107,812 1,039, 867
1961 32,369 990, 098 113,473 1,073,124
1962 27, 240 1,032, 504 108, 678 1,114,937
1963 20, 990 1, 054, 044 128, 805 1,209, 394
1964 32, 564 1,133, 251 157,790 1,279, 477
1965 31, 434 1,192,616 158, 855 1,324, 855
1966 35,921 1,201,219 165, 000 1,368, 293

(Continued)
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TABLE 2.1 @ Continved

Net Non- Domestic Exports of Terms of Public
Year Direct tax Public and Foreign Changes  Goods and Trade Financial
Taxes Income Loans in Stocks  Services Effect  Investment
rd To F AS E z if
1950 10, 700 9,548 22, 583 -958 91, 487 14, 089 3, 656
1951 11, 600 10, 671 23, 567 -458 82, 006 11,973 11,397
1952 13, 600 13,183 28,919 -6,973 91, 236 9,124 16,128
1953 14,900 13,199 29, 250 -1,213 93, 898 15,212 18,212
1534 17, 000 13,088 21,058 259 87,010 26,277 19,525
19355 18, 800 15,129 28, 840 14,114 97, 153 25, 357 28,628
1956 20, 800 17,197 40, 609 7,192 105, 121 31,116 21,292
1957 23, 300 16, 846 42, 087 4,173 111, 078 21, 660 19,194
19358 23, 600 16,906 34, 337 -1,068 121, 675 0 16,926
1959 21,900 15,165 50, 443 -3,305 145, 950 -10, 508 34,105
1960 21, 800 15,474 35, 250 5,417 152,978 - 9,332 30, 837
1961 23, 100 17, 365 40, 098 -12,985 156,614  -21,143 27,958
1962 21, 600 15, 688 40, 313 -6,033 162,587  -18,047 38,992
1963 19, 500 10, 800 25,741 8, 586 223,030 -31, 670 35, 307
1964 21, 500 9,773 43, 526 7,316 214, 386 -19, 080 45, 596a
1965 25, 600 15,510 13, 855 8,234 242, 406 -30, 301 25, 6143
1966 28,100 11,834 973 1,494 298, 085 -49, 482 8,238

Source: Banco de Guatemala, Cuentas Nacionales, 1968.

2Estimates.



TABLE 22 @ CUMULATIVE GROWTH RATES OF MAJOR VARIABLES 1950-52 (average)
TO 1964-66 (average) IN CONSTANT 1958 PRICES

Variable G(r;vlt:tct:xel:?)te
Cross Domestic Product (X) 4.4
Total Consumption (C) 4,2
Public Consumption (C8) 3.6
Private Consumption (ch 4.3
Total Investment (N 5.4
Public Investment (18 3.2
Private Investment (19 6.1
Imports (M) 7.0
Exports (E) 7.8
Public Transfers (Tr) 5.8
Indirect Taxes (T 6.2
Direct Taxes (?‘5 5.4
?;(ggg%sf t::-Ec’ltérm:a-of - (Ei-i) 5.8

Source: Banco de Guatemala, Cuentas Nacionales, 1968,

(2]
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The relevant question appears to be why Guatemala did not
enjoy more growth, given the satisfactory export performance, even
when allowance is made for the negative terms-of-trade effects. The
prime culprit seems to have been the low investment ratio. Com-
paring the growth process of Guatemala to that of Perti, an economy
with a very similar structure, is enlightening. Both countries en-
joyed high export growth which was a major determinant of the
level of private investment. This relationship can be explained
causally as follows: a large part of private investment is either di-
rectly or indirectly channeled to the production of export commod-
ities. High export receipts provide an incentive and stimulus for
investment into export activities and related domestic activities
(c.g., manulactured foodstulls and beverages). The essential differ-
ence between these two countries is that Pertt invested a much
higher proportion of its GDP than did Guatewnala. The invest-
ment ratio (gross investment = GDP) grew from 16.1 per cent to
23.0 per cent in Pert over the period 1950-65 and from 10.3 1o 11.8
per cent in Guatemala between 1950-52 and 196466, There is
little doubt that the superior growth performance of Pera over
the above period (5.3 per cent) as compared to Guatemala (1.4 per
cent) resulted from a much higher investment ratio.

Even though the proportion of consumption expenditures to
GDP is very high by international standards in Guatemala (87 per
cent in 1966), the rate of growth of consumption was lower (4.2
per cent between 1950-52 and 196:4-66) than that of GDP. This
suggests that a strategy to reduce consumption expenditures of the
higher income classes through appropriate taxation while not
squeezing [urther the consumption ability of the subsistence sector
may be needed. Indeed, it would be diflicult to imagine how the
subsistence sector could absorb a reduction in its present level, or
growth rate, of consumption.

Economic development consists not only of income and output
growth but also of the achievement of other objectives such as em-
ployment creation, a more equal income distribution, balance-of-
payments equilibrium, and price stability. The performance of the
Guatemalan cconomy with respect to these objectives will be re-
viewed briefly.

Population grew at 3.1 per cent annually between the two
census years (1950 and 1964); yet the economically active population
grew only at a cumulative annual rate of 2.2 per cent—implying
that the proportion of the population which is economically inac-
tive must have increased. What makes the situation particularly
worrisome is that the percentage of economically active population
to total population amounted to only about 31 per cent in 1964,

Information on the distribution of income in Guatemala is
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TABLE 2.3 @ POPULATION AND INCOME SYATISTICS: SUBSISTENCE AND COM.
MERCIAL SECTORS OF THE GUATEMALAN ECONOMY, 1950 AND 1962

1650 1962

Per cent Per cent Per cent Per cent
of pop. of GDP of pop. of GDP

1. Subsistence Economy 71.3 24,0 72,7 21.9
2, Commercial Economy 28,7 76.0 27.3 78.1
a. Low Incomes 21,1 24.2 20.0 20.9
b. High, Medium Incomes 7.6 51.8 7.3 57.2

Source: Comision Nacional de Programacién Econbmica, reproduced in
Adams, Richard M,, "El Sector Agrario Inferior de Guatemala,
I1)944-65,961;763 Problemes Agraires des Amériques Latines, "

aris, 1967.

scarce. It appears that the distribution of income has become more
uneven. Guatemala is almost the prototype of a dual economy. A
large subsistence sector continues to exist side by side with a dy-
namic commercial sector. There is some evidence as indicated in
Table 2.3 that the relative population in the subsistence sector in-
creased between 1950 and 1962 while the relative contribution of
that sector to gross national product declined.

In order to evaluate the changes in income distribution between
the subsistence sector and the rest of the economy. eight departments
were selected as being essentially in the “subsistence” sector (Chimal-
tenango, Sololi, Totonicapin, San Marcos, Huchuetenango, El
Quiché, Alta Verapaz, and Jalapa). Each of these departments is
characterized by a very high proportion of its labor force in agri-
culture (at least 80 per cent).! Some revealing facts emerge from an
analysis of output and population changes based on official statistics.
The share of GDP generated in these departments declined dramat-
ically from 16 per cent to 6.4 per cent of Guatemala's GDP between
1951 and 1966 (Table 2.1). Furthermore, the absolute level of per
capita output fell from 97 quetzales to 51 quetzales over the same
period.* This downward trend would have been worse, had it not
been for some outmigration from these departments.

1. The census figures for Totonicapdn indicate only about 30 per cent of the
labor force in agriculture and about 40 per cent employed in industry. In fact,
the latter are producing textile goods on a very small scale and can be con-
sidered to he in the subsistence sector. According to the official figures per
capita income in Totonicapin amounted to only 18 quctziles in 1966

2. The official rate of exchange between the United States dollar and the
quetzal is $1.00 = Q1.00. "his rate has been in effect since 1926
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VABLE 24 @ RELATIVE SHARES OF EIGHT DEPARTMENTS IN GUATEMALA'S TOTAL
POPULATION, ECONOMICALLY ACTIVE POPULATION AND GROSS DO-
MESTIC PRODUCT (in percentage) AND PER CAPITA GDP, 1951-66

Share of Eight Departments in: 1951 1964 1966
Gross Domestic Product, per cent 16,0 8.0 6.4
(in constant 1958 prices;J

Total Population, per cent 41.9 39.1 38.7
Economically Active Population, per cent 40.6 39.0 38.7

Subsistence Sector Per Capita GDP 97 62 51
(in 1958 quetzales)

Source: Derived from data of the Banco de Guatemala and the Direccion
General de Estadfstica.

An examinauon of the data indicated that output figures by
department are based on departmental estimates of government rev-
enues, total sales (as declared to the Direccion General de Rentas)
and the value of agricultural output, There appeared to be some
inconsistencies in the raw data which could not be reconciled, i.e.,
the total value of agricultural output of a number of “subsistence”
departments fell during the period 1950-66, while production
trends for major crops (corn, wheat, beans, potatoes) appeirs to
have increased slightly in the same departments, It is quite likely
that the published departmental gross domestic product figures
underestimate the real output level in the series. Nevertheless it
would be fairly reasonable to assume that whatever increase in out-
put took place was more than compensated by the population
growth in these cight “subsistence” departments, so that per capita
output actually declined.

Presumably the departmental output figures do not include
incomes of seasonal migratory workers earned on coffee and cotton
farms in coastal departments. Since these income opportunities in-
creased, particularly in the sixties, they would tend to offset the ex-
tent of the per capita income decline in the subsistence sector as
measured from the output side. It is interesting, however, to note
that one study arrived at estimates of per capita income for canpe-
sinos in the highlands which were of the same order of thagnitude
as those given in Table 242 The estimates were based on sample

3. Schmid, L. “The Role of Migratory Labor in the Economic Development of
Guatemala” (unpublished Ph.D, dissertation, University of Wisconsin, 1967).
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surveys and interviews and yielded a per capita income of about 43
quetzales in the early sixties. Thus, even if one doubts the accuracy
of the underlying data, there appears to be fairly strong evidence
that per capita income has probably declined in the “subsistence”
sector. Such a worsening of the standard of living of the subsistence
sector together with a more unequal income distribution is bound
to have serious cconomic, social and possibly political implications.

The Guatemalan balance of payments has undergone some
pressures in the last decade. The excellent export performance,
however, made it possible to limit the deficit on current account to
a level gencerally consistent with the new inllow of long term capital.
Three commodities still accounted for more than two-thirds of total
export value in 1964-66: coffee, cotton and hananas. To some ex-
tent the spectacular export performance of Guatemala from 1960 on
can be credited to cotton. The value of cotton exports increased
from about 5 million quetzales in 1960 to almost 15 million in
1966 and its relative share from 5 to 19 per cent of total exports. In
the last few years exports to Central America have risen very rapidly
and amount to more than 50 million quetzales at the present
time,

The rate of growth ol imports has been high compared to that
of GDP (7.0 per cent compared to 4.4 per cent over 1950-52 and
1961-66) reflecting an elasticity of demand for imports with respect
to output of 1.58 which is quite high for a developing country. Even
though Guatemala’s overall performance with regard to the balance-
of-payments has been reasonably good, there are a number of rea-
sons for being concerned with the country’s capacity to maintain
external equilibrium in the future.

The last policy objective reviewed here is price stability. This
is one arca in which the economy has to be given high marks. The
implicit price deflator of GDP increased from 100 in 1950 10 119.1
in 1958 and 119.0 in 1966. Thus, according to the official national
income data, the GDP price dellator was at the same level in 1966
as in 1958, A look at the consumer and wholesale price indices con-
firms the amazing price stability enjoyed by the country in the last
ten years. It is clear that a high relative weight has traditionally
been pliaced on the achievement of price stability and balance of
payments equilibrium by the Guatemalan government.  Guate-
mala’s experience with price and exchange vate stability (the quet-
zale has been on par with the dollar since 1926) may well be unique.

In summary, Guatemala’s recent performance can be described
as one of cconomic stability—internally and externally—with maodest
output growth. It would not be unfair to say that Guatemala's
economic and social development record has been poor. There is
little doubt that the absolute standard of living of a large part of
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the population has declined. Since the size of the population and
the labor force increased, the number of unemployed and disguised
unemployed must have risen considerably.

QUANTITATIVE RELATIONSHIPS BETWEEN MAJOR VARIABLES—
A MODEL OF THE GUATEMALAN ECONOMY

An attempt was made at deriving a number of quantitative rela-
tionships between macrocconomic variables over the period 1950-66
by constructing an e¢conometric model of the Guatemalan economy.
The equations of the model were estimated on the basis of annual
data over the period 1950-66 (i.c., 17 observations) expressed in con-
stant 1958 prices. The data upon which the regressions were based
are given in Table 2.1, and come with a few exceptions from the
National Income Accounts (Cuentas Naciouales) of the Bank of
Guatemala.  The cstimation procedure used was ordinary least
squares.  Each statistically estimated relation is given with (a) the
standard error of the coefficients in parenthesis below each coeffi-
cient, and (b) the value of the coefficient of determination (r* and
the Durbin-Watson (D.W.) test for serial correlation among resi
duals, respectively, on the right hand side of cach equation. The
model is presented in Table 2.5 and the list of variables in Table 2.6.

The model consists of six behavioral relations and five identi-
ties. The first relationship explains public transfers (T7) as a func-
tion of gross domestic product corrected for the terms-of-trade effect
(X). The relationship shows that about 1.1 per cent of additional
GDP consists of public transfers. Equation 2.a reveals a good fit
between indirect taxes (T') and GDP. It shows that about 8.9 per
cent of an increase in GDP goes for payment of indirect taxes. It
was not possible to obtain a significant relationship between direct
taxes and other macroeconomic variables, probably because of the
changes in tax coverage and rates which occurred during the period
under consideration. For example, a new personal income tax was
instituted in 1964 and led to a substantial jump in direct tax re-
ceipts in 1965 and 1966 compared to previous years.

Equations 3.2 and -.a explain public consumption (C%) and
private consumption (C¥) respectively. Government consumption
changes on the average by about 5.8 per cent of a given change in
GDP. The marginal (and average) propensity to consume (on pri-
vate account) came out to about 83 per cent. As one would expect,
the cocefficient of determination is very high (0.99) and the standard
error quite low; the Durbin-Watson ratio indicates, however, serial
correlation among residuals,

A highly significant import function was obtained by regress-
ing total imports (M) on total consumption (C) and total gross in-
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TABLE 2.5 @ GUATEMALA MACROECONOMIC MODEL

Behavioral Relationships

1. TY = -2853 +.0L08X 22,84

r
(1244) (. 0012) d =1.123
9 Th = -20034 +.0889X 2 =.93
(6179) (.0061) d =.8216
3. c8 = 10895 +.0583X r=.84
(6798) (. 0067) d =.9407
4. CP = .8289X r?=.99
(. 0043) d =.7435
5. M = -73773 +.177C + . 6361 r2=.97
(11089) (.019) (.106) d =1.469
6. 1P = -26249 + .7960E.| + .8749Z. r2=.83
(19903) (. 1408) = (.3517) d =1.33
Identities
7. 8 =rlydaTo-cB-r (4 Td4TO= B4 480
g, I8 =S8 +F - —1§
9. C =cP+ch
10. 1 =P +18
1. X =C+I+AS+E+Z-M

NOTES: Exogenous variables are denoted by a bar above the symbol.

See Table 2-6 for definitions of variables.  All variables in
thousands of 1958 quetzales.



TABLE 2.6 @ LIST OF VARIAALES

TY  Transfers

T'  Indirect Taxes

"?d Direct Taxes

'?0 Net Non Tax Public Income
CP  Private Consumption

Cc8  Public Consumption

C Total Consumption

X Gross Domestic Product

xP Disposable Product

P Private Gross Investment

18 Public Investment

Financial Investment and Amortization of Public Debt
1 Total Gross Investment

M Imports of Goods and Services

M®  Imports of Consumer Goods

Mt Imports of mvestment Goods

§%&  Public Savings

F Internal and External Public Loans

E Exports of Goods and Services

E-l Exports of Goods and Services LaggedOne Year
Z Terms-of -'Trade Effect

-Z-.l Terms-of-Trade Effect |.agged One Year

58 Changes in Stocks
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vestment (I). The function (sce Table 2.5) shows that about 18 per
cent of additional consumption and about 64 per cent of additional
investment are imported. The relatively high import component of
investment is, of course, caused by the limited domestic production
of capital and other investment goods. There is no evidence that
import-substitution has reduced the import component of invest
ment more than marginally over the last two decades. The high
dependence on imports which domestic investment entails illus-
trates the conflict which exists between growth induced by in-
vestment, on the one hand, and balance of payments equilibrium
on the other,

The next relationship (6.a) provides a reasonably good explana-
tion of the changes in private gross investment (17 as a function of
exports and the terms-of-trade effect, both lagged one year (€ |, Z ;)4
Given the erratic chunng in privntc investment over the period un-
der consideration, it is interesting that as mucl as 83 per cent of the

variations in I' would be explained by changes in E | and 7,
(r* = .83). This relationship can be mtcnplctul causally as follows:
Export rcccipts‘ amd changes in the terms-of-trade are the (l)n.unic
variables in the economy. Not only is the export sector large in re-
lation to GDP, ((E -+ Z) = X =19 per cent in 1966) but it also
provides the stimulus to invest cither directly by encouraging re-
investment in the exports activities or indirectly by generating new
{unds for general investment purposes. Growth in Guatemala,
thercfore, appears to have been export-led. The mugniuulm of the
cocflicients in equation 6.4 are revealing, i.c., a one unit change in
last year's exports (E ) leads to about eight-tenths of a unit change
in current private investment. Thus, private investment appears
to be quite sensitive to changes in exports.

The remaining equations in the system are definitional (see
Table 2.5.). Equation 7.a defines public savings ($%) in terms of gov-
ernment revenues on current account from all sources [mdlrcct taxes
(T plus direct taxes (T% plus net non tax public income (Te)
minus pul)]i(' consumption (C¥) and transfers (T7). Iqu iion 8.a de-
fines public investment (1¥) as equal to government s: wvings plus net
internal and external public loans (F) minus_so-calied financial in-
vestment and amortization of public debt (I€). This identity is
consistent with the way Guatemala’s public accounts are consoli-
dated. The next two relationships (9. and 10.a) define total con.
sumption ((,‘) and total gross investment (I), respectively, as the sum
of their private and public components. Finally, the last relationship
is the familiar gross domestic product identity, where AS indicates
changes in stocks.

4. Exogenous variables are denoted by a bar over the symbol.
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The relationships in this model can be used independently to
explain the major determinants of key variables such as indirec’
taxes, imports and private investment and project changes in these
dependent variables as a function of anticipated changes in the in-
dependent variables. Alternatively the whole set of r:lations can
be considered as a model of the economy. In which case the set of
endogenous variables (all the variables on the left hand side of the
equality signs in Table 2.5) is explained by changes in the exogenous
ariables, i.e., those variables which are presumed to be determined
outside the system. Thus in the model in Table 2.5 we have:

Endogenous Variables: _ T, T',Cs,Cr,M,Ir,8%,1%,C,1,X
Exogenous Variables: E.,,Z ,,EZT"To15,AS,F.

The reduced form of the macroeconomic model given in Table
2.7 shows the quantitative eftect of changes in the set of exogenous
variables on the set of endogenous variables in terms of impact mul-
tipliers. It is interesting to note, in this respect, that the impact
multiplier of exports (E) and the terms-of-trade effect (Z) on GDP
is equal to 8.8. This indicates that a one unit change in E or Z leads
to a 3.8 unit change in GDP. The system: as specified in the model
is moved by changes in the export sector.

The predictive ability of the model given in Table 2.5 over the
sample period (1950-66) was tested by computing the values of the
endogenous variables based on observed values of the exogenous
variables. Such a test was undertaken and revealed that the model
as a whole—even though cxplaining relatively well the major
changes in the endogenous variables within the period under con-
sideration—was not capable of coping with very large discrete
changes in exogenous variables (e.g., a jump in exports of almost
10 per cent between 1962 and 1963). Likewise, the model could
not explain accurately very large shifts in endogenous variables
(e:g., the 70 and 50 per cent rise in private and public investment,
respectively, between 1955 and 1956. Such changes are abnormal
and discontinuous and, as such, cannot be reflected readily by a
linear model). It was therefore decided to use the model only to
project the growth of GDP. Individual relationships (such as the
import and private investment functions) can, however, be used
with reasonable confidence to obtain short term projections.®

5. Other variations of the modecl were also formulated. Detailed specification
of the reduced forms and the results are available on request,



TABLE 2.7 @ REDUCED FORM OF MACROECONOMIC MODEL

Endogenou Exogenous Variables

Variables E- 1 Z. 1 Td TO F —l-§ AsS E Z  Constaiit
TT 0.0119 0.0131 0.0150 0.0130 0.1050 -0.1050 0.0411 0,0411 0.0411 -263.68
Tt 0.0981 0.1078 0.1232 0.1232 0.1232 -0.1232 0.3385 0.3385 0.3385 1279.91
(03 0.0643 0.0707 0.0808 0.0808 0©.0808 -0.0808 0.2220 0.2220 0.2220 24872.50
cP 0.9145 1.0051 1.1489 1.1489 1.1489 -1,1489 3.1562 3.1562 3.1562 198730.00
M 0.6934 0.7621 0.8711 0.8711 0.8711 -0.8711 0.6459 0.6459 0.6459 -65726. 88
P 0.7960 0.8749 0.0000 0.0000 0.0000 -0.0000 0.0000 0.0000 O.0000 -26249.00
s8 0.0218 0.0240 1.0274 1.0274 1.0274 -1.0274 0.0754 0.0754 0.0754 -23328.91
8 0.0218 0.0240 1.0274 1.0274 1.0274 -1.0274 0.0754 0.0754 0.0754 -23328.91
C 0.9788 1.0738 1.2297 1.2297 1.2297 -1.2297 3.3782 3.3782 3.3782 223602. 44
I 0.8178 0.8989 1.0274 1.0274 1.0274 -1.0274 0.0754 0.07534 0.0754 -49577.89
X 1.1033 1.2126 1.3860 1.3860 1.3860 -1.3860 3.8077 3.8077 0.8077 239751.44

Source: Derived from mpodel in Table 2.5.
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MACROECONOMIC PROJECTIONS TO 1972

Considering the dependence of GDP on the export sector, the
accuracy of GDP projections will be directly related to the quality
of projections in the export sector. Consequently some effort went
into the preparation of Table 2.8. It starts with the merchandise
exports (f.0.b.) projections of the Bank of Guatemala (column 1)
in current prices (1968-72). In order to obtain estimates of exports
of goods and scrvices, column 1 was multiplied by 1.15 since the
average ratio of exports of goods and services to merchandise ex-
ports (f.o.b.) over 1960-66 amounted 1o that figure (column 2). It
was assumed that the unit value of exports would remain essentially
at its 1966-68 level (column 8). Then, _column 4 was derived ex-
pressing exports of goods and services (E) in constant 1958 prices.
Likewise, it was assumed that the unit value of imports would not
change compared to its 1966-68 level (column 5) and therefore that
the terms-ol-trade would remain fixed over _the period 1968-72
(column 6). Finally the terms-of-trade effects (Z) were computed in
column 8.

It can be seen that the export prospects over the next few yeurs
appear bleak. In both 1969 and 1970 the growth rate of exports (F)
is predicted to be between 1 and 1.5 per cent a year, while improv-
ing to about 4.5 per cent in 1971 and 6 per cent in 1972, This
compares very unfavorably with the historical performance of
exports. (The rate of g.owth of exports amounted to 7.8 per cent
annually over the period 1950-52 to 1964-66). Table 2.9 provides
the detailed commodity projections underlying the above figurcs.
It reveals clearly that the value of traditional exports (coffee, cotton
and sugar) is predicted to remain stationary.  The total value of
these commodities is projected to be lower in 1972 than in 1966.
Whatever growth in exports takes pliace up to 1972 would result
mainly from exports to Central America, “other products” and
nickel (starting in 1972). Furthermore, given the difficulties of the
Central American Common Market (CACM), the prospects for
additional exports to Central America may well be less optimistic
than is indicated in the table. Table 2.9 shows also that the unit
prices of the major traditional commodities are no likely to in-
crease, providing support for the assumption that the overall unit
villue of exports will not go up between 1968 and 1972,

The information on E und Z contained in Table 2.8 (columns
4 and 8) was incorporated into Table 2.10, together with projections
of the other exogenous variables appearing in the model.® The im-
pact multipliers showing the effect of a one unit change in each
exogenous variable on GDP (i.e., X in the model) were applied to

6. It is clear that the predicted values of some of these variables are nothing
more than rough cstimates.



TABLE 2.8 ® PROJECTIONS OF EXPORTS AND TERMS-OF-TRADE EFFECT (millions of

quetzales)
(1) (2) (3) (4)

Export Goods  Export Goods Export Price  Exports of
Year fo b,(current and Services Index Pxr Goods and__

prices) (current prices) Pxsg  Services (E)

(1958 = 100)  (current prices;

1960 116,2 131.9 86. 2 153.0
1961 114. 4 128.7 82.2 156.6
1962 118.5 134.8 82.9 162,6
1963 154.1 180. 4 80.9 223.0
1964 169.3 195.1 91.0 214, 4
1965 187.8 223.5 92.2 242, 4
1966 231.9 263.5 88. 4 298.1
1967 203.9 234.3 87.0 270.0
1968 238.5%(221. 1)P 274.3° (254.7°  87.0 315.0
1969 242.4 (237.4) 278.7 (272.7) 87.0 320.0
1970 245.2 (255.8) 282.0 (292.9) 87.0 324.0
1971 256.6 (266.7) 295.1 (305.7) 87.0 339.0
1972 271.9 (279.8) 312.7 (320.8) 87.0 360.0

a

bBanco de Guatemala projections, 1968-72. See Table 2-9,

Alternative projections contained in source cited in Table 2-10.
The ratio of exports of goods and services to exports of goods
f.0.b. has been 1. 15, on the average, in the period 1960-66. Conse-
quently column (2) was obtained by multiplying column (1) by 1. 15,

{Continued)



TABLE 2.8 @ Continved

(5) (6) (7 (8)
Year Index Pt Trade O paehasing  Termsof-
Pm58 (1958 = 100) Exports Z)

(1958 = 100) (3) ==(5) (4) X(6) (7) - (4)
1960 91.8 93.9 143.7 - 9.3
1961 95.0 86.5 135.5 -21.1
1962 93.2 88.9 1445 -18.0
1963 94.3 85.8 191. 4 -31.7
1964 99.9 91.1 195.3 -19.1
1965 105. 4 87.5 212.1 -30.3
1966 106.0 83.4 248.6 -49,5
1967 106.0 82.1 221,7 -48.3
1968 106.0 82.1 258, 6 -56. 4
1969 106.0 82.1 262,7 -57.3
1970 106.0 82.1 266. 0 -58.0
1971 106.0 82.1 278.3 -60. 7
1972 106.0 82.1 295. 6 -64, 4

[34]



TABLE 2.9 ® EXPORT PROJECTIONS TO 1972

1963 1964 1965 1966

Volume® 98,242,2 76,051.8 95,279.8 109,231.6

Coffee Price 784.8 934. 8 963.0 915,2
Value® 77,075.4 71,088.6 91,691.3 100,067.0
Volume 50, 420. 6 64,078.0 70,591.6 92, 800. 4

Cotton Price 491, 3 500.0 487.0 480. 4
Value 24,291.8 32,0064.8 34, 447. 2 44, 535.1

dVolume 5,622.8 4,139.3 1,510.3 3,133.9

Bananas™ Price 2.0 2.9 3.3 3.
Value 11,497.3 11, 845.2 4,972.5 10, 455.1
Volume 46, 676, 2 54, 864. 2 31,588.2 52,269.8

Sugar Price 130. 4 154.3 132.6 115,2
Value 6,118.3 8,489, 6 4,171.8 5,977.6
Volume 6,044, 4 4,765.6 5, 809, 8 5,924.8

Meat Price 734.8 776.1 784. 8 902, 2
Value 4,436. 4 3,695.6 4,559.5 5, 346.9
Volume

Nickel Price --- --- --- ---
Value

Central America

Total Value 17,294. 4 29, 558. 2 35,374. 2 50, 825.3

Other Products

Value 13,419.1 12,582.7 13,043.5 14,720.6

Total Value 154,132.7 169,324.7 188,460.0  231,926.7

Source: Banco de Guatemala.

gVolume in metric tons.
Price in quetzales per me ric ton.
CValue in thou:ands of wuctzales.
Volume in racimos (stalks).

[a)



TABLE 29 @ Continued

1967 1968 1969 1970 1971 1972
81,295.8 98,352,6 92,000.0 92,000.0 98,900.0 111, 285.0
841.3 813. 4 867. 6 847.8 852, 2 843. 5
68,360.8 80,000.0 80,000.0 78,000.0 84, 300.0 87,300.0
67,054.2 83,844.2 83,637.2 83,637.2 83,637.2 83,637.2
469. 6 479.0 479.0 479.0 479.0 479.0
31,492.9 40,100.0 40,000.0 40,000.0 40,000, 0 40, 000.0
2,645.3  4,117.6  4,176.5 4,235.3  4,294.1 4,352.9

3.5 3.4 3.4 3.4 3.4

9,230.6 14,000.0 14,200.0 14,400.0 14, 600.0 14, 800.0
60,917.8 45,731.7 45,731.7 45,731.7 46,493.9 46, 493.9
145.7 131.2 131.2 131.2 131.2 131.2
8,872.1 6,600.0  6,000.0 6,000.0 6,100.0 6,100.0
8,78l.4  9,369.6 9,369.6 9,369.6 9,369.6 9, 369.6
906. 5 864.5 864.5 864. 5 864.5 864.5
7,967.0  8,100.0 8,100.0 8,100.0 8,100.0 8,100.0
57,843.3 67,000.0 70,300.0 73,800.0 77,400.0 81,200.0
20,146.4 22,700.0 23,800.0 24,900.0 26,100.0 27, 400.0
203,913.1 238,500.0 242,400.0 245,200.0 256,600.0 271,900.0

(3]



TABLE 2.10 ® VALUES OF EXOGENOUS VARIABLES, 1963-72, USED FOR PROJECTION
PURPOSES (constant 1958 prices, millions of quetxzales)

1963 25.7 223.0 -31.7 162.6 -18.0 19.5 10.8 35.3 8.6
1964 43,5 214.4 -19.1 223,0 -31.7 21.5 9.8 45.6 7.3
1965 13.9% 242.4 -30.3 214.4 -19.1 25.6 15.5 25,62 8.2
1966 1.0% 298.1 -49.5 242.4 -30.3 28.1 11.8 8.2%8 1.5
1967 35.0 270.0 -48.3 298.1 -49.5 28.8 14.0 17.0 -
1968 37.0% 315.0b -56.4€ 270.0 -48.3 29.69 14.0d 18.09 -
1969 37.0 320.0 -57.3 315.0P -56.4 32.2 14.0 21.0 0
1970 45.0 324.0 -58.0 320.0 -57.3 33.1 14.0 25.0 O
1971 46.0 339.0 -60.7 324.0 -58.0 34.1 14.0 26.0 0O

0

1972 47.0 360.0 -64.6 339.0 -60.7 35.1 14.0 27.0

aEstimates. It is likely that both F and I? were considerably
larger than indicated. Since they cancel one another out, an under-
estim%tion of both variables does not matter.

Derived from Table 2-8. Export projections arc based on the
Banco de Guatemala projections. Current values were converted into
constant 1958 prices on the assumption that the unit value of exports
would remain at about its 1966-68 level. For details sec Table 2-8,

CTerms-of-trade cffects arce projected on the assumption that the
terms-of-trade would be maintained at the 1966-68  level.

Projections based on Gobicrno de la Repiblica de Guatemala,
Consejo Nacional de Planificacifn, Informe de la Situacién Econdmica
de Guatemala y de sus Perspectives hasta 1972, Aug. [968. Data were
converted to 1958 prices.

(]
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the corresponding projected value of the exogenous variables in
1972, The resulting computed level of GDP for 1972 was 1,621 mil-
lion quetzales in 1958 prices, which is only about 18 per cent above
its level in 1966. It would therefore seem that the annual growth
rate of GDP between 1966 and 1972 could well be around, or even
below, 3 per cent. The above forecast is, of course, conditional on
the exogenous variubles assuming the predicted values given in
Table 2.10 and on no structural changes occurring in the economy
before 1972. A better than anticipated export performance or im-
provement in the terms-of-trade would have a substantial positive
impact on GDP since the multiplier value is over $.8. Likewise,
structural changes such as increased import substitution, which
would have the effect of reducing the parameters of the import func-
tion, or a jump in the investment ratio, could lead to a higher
growth rate of GDP. It is possible that an acceleration in import
substitution in consumer goods and other goods (i.c. chemical and
pharmaceutical products) between now and 1972 and an increase
in the investment ratio could push the growth rate of GDP to per-
haps 4 per cent annually over the period under consideration. This
last figure, incidentally, is the one which the Consejo Nacional de
Planificacién is predicting for 1968-72. On the basis of the above
analysis it should be considered as a ceiling unlikely to be reached.

In conclusion, the short run (1968-72) prospects of the Guate-
malan economy do not appear bright. The implications of a 3-4
per cent growth rate of GDP for some of the other policy objectives
such as employment creation and improving income distribution
could be serious. The Direccibn General de Estadistica projected
total population and economically active labor force to 1972, The
ratio of the latter to the former falls from 30.7 per cent in 1964 to
28.9 per cent in 1972. A low growth rate of GDP could lead to an
even further reduction in the capacity of the economy to absorb
workers productively. Furthermore, the unfavorable export pros-
pects will constrain the capacity-to-import and thereby limit the
supply of investment goods needed for growth.



CHAPTER THREE

ROLE OF
AGRICULTURE IN
THE ECONOMY

THE SHARE OF AGRICULTURE in total output between 1950 and
1966 declined slightly from 32.5 to 30.1 per cent. The bulk of the
reduction occurred before 1958 (Table 3.1). Since then the relative
share of agriculture has remained quite stable. The labor force
in agriculture increased from about 660,000 to 860,000 over the
period under consideration. As one would expect, the ratio of agri-
culture to total labor force fell somewhat, from 68.2 per cent in
1950 to 65.4 per cent in 1964.

Within agriculture the major changes appear to be the in-
creasing relative importance of export crops, which grew from 32.4
per cent in 1950 to 37.4 per cent of gross agricultural output in
1966 (Table 3.1). Coffec and cotton account for this trend. The
share of meat and livestock production, on the other hand, fell from
25.5 to 22.0 per cent. The increasing use of intermediate capital
inputs (e.g., fertilizer, insecticides) is reflected by the fact that inputs
amounted to 9.2 per cent of gross agricultural output in 1966 as
compared to only 3.7 per cent in 1950.

Table 3.2 shows that gross agricultural output grew at 4.0 per
cent annually over the period under consideration compared to 3.6
per cent for agricultural value added. The above difference is ex-
plained by the greater relative use of inputs over time. The same
table also illustrates the fact that an acceleration of agricultural out-
put took place since 1958 and that agricultural exports have been
the dynamic force in that sector. It is well known that an increase
in the use of intermediate purchased inputs is a sine qua non of
agricultural development. In this respect it is important to note the
reasonably high growth rate of inputs used in agriculture. At the
same time it has to be recognized that the great bulk of these inputs
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CHAPTER THREE

TABLE 3.1 @ AGRICULTURE: RELATIVE SHARE IN GROSS DOMESTIC PRODUCT, ECO-
NOMICALLY ACTIVE POPULATION (in percentages) ARD DISTRIBUTION
OF PRODUCTION WITHIN AGRICULTURE

Agriculture T BT
Ratio of Agricultural Output

to GDP (1958 Prices) 32.5 29.3 30.1
Laoor Force Employed in

Agriculture 68. 2 65. 48
L. Total Agricultural Production 100.0 100.0 100.0
1.1, Agricultural Crops 65.0 64.2 68.9
1.1.1. Export Crops 32.4 32.5 37.4
1.1.2. Domestic Consumption Crops 25.5 24,8 24,6
1.1.2.a. Basic Crops 13.3 12.2 13.1
1.1.2.b. Other Products 12,2 12.6 11,5
1.1.3. Intermediate Products 7.0 7.0 6.9
1.2, Meat and Livestock Production 25,5 25.8 22,0
1.3. Forest Products 8,6 9.0 8.2
1.4, Fish .9 1.0 1.0
1.5. Inputs 3.7 6.9 9.2
1.1.5. Value Added in Sector 96, 3 93.1 90.8

Source: Banco de Guatemala, Cuentas Nacionales de Guatemala,
1968, and Censos de la Poblacitn, 1964, Direccifn

General de Estadistica,
AFor 1964,

went into production for exports. It is estimated that approximately
one-half of the chemical fertilizer used is applied to coffec and one-
fourth to cotton, leaving only one-fourth for all other export and
domestic crops. Of the crops for domestic consumption only, wheat
is a significant user of fertilizer. Thus, the potential scope for in-
creased use of inputs in the traditional sector and in the commer-
cialized sector producing for domestic consumption is still quite

large.

The relative importance of export crops within the agricultural
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TABLE 2.2 @ CUMULATIVE GROWTH RATES OF AGRICULTURAL OUTPUT IN 1958
PRICES (percentages)

1950-52 1957-59 1950-52
Agriculture to to to
1957-59 1964-66 1964-66
1. Total Agricultural 3.0 5.0 4.0
Production
1.1.5 Value Added in 2.7 4.6 3.6
Agriculture
1.1.1 Export Crops 4,1 6.6 5.3
1.1,2.a Basic .9 6.6 3.6
Domestic Crops for
Consumption
1.5 Inputs 8.9 9.8 9.3

Source: Banco de Guatemala, Cuentas Nacionales, 1968.

crops group (category 1.1 in Table 3.1) has remained fairly stable
within the period under consideration. Export crops increased their
relative share of total agricultural crops from 47.8 to 53.5 per cent
over the period 1950-52 to 1964-66. This tendency was causcd by
the tremendous increase in the share of cotton from about 0.5 per
cent in 1950-52 to 13.7 per cent of total agricultural crops in 1964~
66, while the shares of coffee and bananas declined. The shares of
domestic consumption and industrial crops declined somewhat over
the period under consideration. Table 3.3 indicates the production
figures by major crops. It reveals clearly the previously described
production trends and particularly the sharp acceleration of output
in the second subperiod (1957-59 to 1964-66) compared to the first
one (1950-52 to 1957-59). It has already been seen that cotton is
largely responsible for the jump in the grewth rate of agricultural
export crops. It is less casy—at first sight—to provide a good ex-
planation for the rate of growth of output of basic domestic crops
for consumption jumping from 0.9 in the first subperiod to 6.5
per cent in the second one. A laok at the annual data confirmed



TABLE 33 ® AGRICULTURAL CROPS: PRODUCTION BY MAIOR CROPS (in thowsands
of 1958 queticles) AND ANNUAL CUMULATIVE GROWTH RATES,
1950-52 TO 1964-66

1950-52  1957-59  1964-66 1950-52 1957-59 1950-52

. Avg. Avg. Avg. to to to
Agricultural Crops 1957-59  1964-66 1964-66
Growth  Growth Growth
1.1.1 Export Crops 77281.1 102415.6 139878.1 4.1 6.6 5.3
Coffee 58530.3 77263.0 102663.7 4.1 4,2 4.1
Cotton 831.2 7489.6  40827.5 37.0 26.0 2.0
Bananas 16488.3 15040. 4 9672.5 -1.4 -3.0 NA
Coiton Seed 81.8 794.1 4455.7 38. 4 28.0 33.0
Others 1349.0 1561.9 2258,7 2.1 5.4 3.7
1.1.2 Domestic Consumption Crops 66324.2 76389.2 108892.9 2.0 5.2 3.6
1.1.2.a Basic Crops 35272.7 37429.6 582356.9 .9 6.5 3.6
Corn 22104.2  22617.6 34838.3 .2 6.4 3.3
Beans 122842 135...6 21491.0 1.4 6.8 4.1
Potatoex €78, 2 1927. 4 5.3 6.3 S.8
1.1.2.b Other Products 31055, 6 50636.0 3.3 3.8 3.6
Fruirs 11637 7 18423.4 3.4 3.3 3.4
L oeplianies FORAY, 16931. 4 3.5 2.9 3.2
Mi-cellaneous $433.5  104%6.6 15281.2 3.1 5.5 4.4
1. 1.3 Products for Industnal Consumgrion 17907.4  21926.3 30156.2 2.9 4.6 3.8
Sugarcane 9715.9 14609.8 17433.6 6.0 2.6 4.3
Wheat (unproce ssed) 2873.1 2506.0 4723.0 -2.0 9.5 3.6
Rice (unprocessed) 1075.0 1353. 4 3009. 6 3.4 15.8 7.6
Tobacco 844.2 774.7 1628.0 -1.3 11.2 4.8
Rubber 137.1 242.7 1040. 3 8.5 23.0 15.6
Others 3262.0 2439, 8 2321.7 -4.0 .5 NA
1.T Total Agricultural Crops 161512.8 200731.0 298927, 1 3.2 5.9 4.5

Source: Banco de Guatemala, Cuenias Nacionales, 1968.
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the fact that it was not due to unusual weather conditions in any
of the benchmark periods. Annual corn output data by depart-
ments revealed that the sudden jump in national production was
caused almost entirely by the additional land base used for corn in
two coastal departments: Escuintla and Suchitepéquez. Corn pro-
duction in Escuintla remained relatively stagnant between 1950 and
1959 at an average level of about 19,550 metric tons annually.! In
1961-62 and 1962-63, respectively, it rose to 60,260 and 85,330 met-
ric tons. The increase in Suchitepéquez was even more dramatic,
i.e., from an average level of around 18,400 metric tons in 1950-59
to 113,206 metric tons in 1962-63. The relative contribution of
these two departments to total corn output grew from about 8.5 per
cent in 1950-52 to 29.8 per cent in 1962-63. It is likely that the
large production increase in these coastal departments resulted from
the INTA parcelamientos program, through which a substantial
amount of new land was put under cultivation. For the southern
rone (Escuintla, Suchitepéquez, and Retalhuleu) the area under
cultivation for corn rose from 64,350 hectares in 1960-61 to
118,430 hectares in 1965-66, and total output almost doubled from
97,244 to 193,016 metric tons over the same period.? It was not
possible to verify the hypothesis regarding the role of the parcela-
mientos program in the land base and consequent corn ouput in-
crease. It is conceivable that part of the increase in output was
caused by area expansion of large farms in that region.

The same data confirm the output stagnation in the “sub-
sistence” sector departments which were discussed previously, Thus,
for four of the eight departments (Soloki, Totonicapin, Huchuete-
nango, and El Quiché) total corn output fell fromn 102,856 metric
tons in 1960-61 to 88,826 metric tons in 1965-66, and to 89,148
metric tons in 1966-67. Substantial differences in yields (expressed
in kilograms per hectare) are noticeable between the southern zone
and the above four “subsistence” departments. Corn yields
amounted to about 1,646 kg./hectare for the former region, and
only about 724 kg./hectare for the latter throughout the period
1960-67. In summary, the observed substantial jump in the growth
rate of corn production in the carly sixties was occasioned almost
totally by an increase in the land base devoted to corn in the south-
ern region. It does not reflect in any way a rise in output (cither
through acreage or yield effects) in the traditional (subsistence)

1. The figures (]uolc(l here are from the working sheets used to derive GDP
by departments in the Cuentas Nacionales prepared by the Banco de G..atemala,

2. Estimacidn de Cosechas y Existencia de Ganado, 1960-1961 and 1965-1966,
Direccién General de Estadistica.
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sector. On the contrary, there is fairly strong evidence that output
stagnated or even declined absolutely in these departments.

HOW HAS THE AGRICULTURAL SECTOR GROWN?

If sufficient data were available, the growth rates in agricul-
tural output could be explained in terms of changes in inputs.
Ideally it would be possible to show how much of the change in
output was accounted for by more land, more labor, fertilizer, im-
proved seed and other inputs and practices. A substitute for a de-
tailed production function analysis is to allocate overall growth
in output into three components: an area component, a yield com-
ponent, and a residual component which primarily reflects changes
in the output mix. The relative magnitude of these components
will indicate whether agricultural growth has primarily reflected an
expansion in the land base, an increase in production per unit of
land or a shift to higher-valued crops.

Area and production data were obtained for 7 crops, represent-
ing about 70 per cent of the total value of crop production, for the
1950-66 period. These crops were grouped into export crops (cof-
fee, cotton, sugar) and domestic crops (corn, wheat, beans, rice).
Average annual rates of growth for each group and the total are
shown in Table 3.4.

The results show that the total output of these crops grew at
almost 6 per cent per year in the 1950-66 period. The most rapid
growth was in the export-crop group where output increased more
than 6 per cent per year. The domestic-crop group grew at a more
moderate 4 per cent per year. A

For each group, growth in yields per unit of land has accounted
for about one-third of the increased output. Expansion of area has
been more important than yields in producing growth, however.

TABLE 34 @ AVERAGE ANNUAL GROWTH RATES IN PRODUCTION, AREA AND

YIELD, 1950-66
Export Crops Domestic Crops Total
Value of Production 6. 61 4.08 5. 81
Area 3.96 1.70 2.28
Yield 2.22 1.26 1.91

Product-Mix 0.43 1.12 1.62
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This is especially true for the export crop group where almost two-
thirds of the total change was accounted for by growth in area. The
low absolute and relative growth in yields, especially for domestic
crops, indicates the urgency of programs designed to raise the pro-
ductivity of land already in production. The necessity for doubling
or tripling annual increases in yields will call for new approaches
and different priorities in development planning.

THE THREE SUBSECTORS OF AGRICULTURE

There are three subsectors within agriculture which can readily
be identified: agricultural exports (coffee, cotton and bananas), tra-
ditional agriculture (corr.,, wheat and beans), and commercial pro-
duction for domestic consumption (corn, sugar, vegetables, fruit,
meat, wood and induscrial crops). There is, of course, some over-
lap between these subsecters. Thus, traditional agricilture does
not produce exclusively for self-consumption (i.e., wheat is a cash
crop in the subsistence sector). Sugar is both exported and con-
sumed domestically, thereby overlapping the agricultural export
crops and commercialized domestic subsectors. Nevertheless the di-
viding lines are relatively sharp. Table 3.5 was constructed to show
the origin of the agricultural production and its destination for the
above three subsectors for 1966. It is important to note that the
traditional subsector in Table 3.5 is defined regionally as consisting
of the eight departments specified in Chapter 2. The other two
subsectors are defined along crop lines. This classification provides
only an approximation of the actual subsectors and is not com-
pletely representative. More specifically, traditional agriculture
embraces farmers in other departments besides the cight referred to
previously. Conversely, the traditional (subsistence) region, as de-
fined, incorporates coffee production on large fincas in San Marcos,
Chimaltenango and Alta Verapaz. Coffee output on these commer-
cial farms accrues to traditional farmers only to the limited extent
of wages reccived by the latter.

The figures given in Table 3.5 are meant to convey only rough
orders of magnitude. The first row shows the output of the agri-
cultural export crops (coffee, cotton and bananas) subsector pro-
duced outside of the cight departments which are defined as making
up traditional agriculture or the subsistence sector. All the output
of this subsector goes into agricultural exports, except for about
ten million quetzales consisting of coffee and cotton which are used
domestically. The second row indicates the output of traditional
agriculture. Some of the traditional departments produce coffee
(e.g., the departments of San Marcos, Chimaltenango and Alta
Verapaz accounted for about 36 per cent of national coffee produc-
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TABLE 3.3 @ ORIGIN AHD DESTINATION OF TOTAL AGRICULTURAL PRODUCTION
8Y SUBSECTORS, 1966, IN MILLIONS OF QUETZALES AY 1958 PRICES

Destin%tion
o
Output | Agricul-| Tradi- 'Commer-|| Total Major
tural tional cial Output {Commodities
Exports | Agricul- |Domestic
Origin
of ture Consump-
Output tion
ricultural 125 10 135 coffee
xport Crops, cotton
bananas
Traditional 44 27 10 81 coffee
Subsistence | (coffee) | (corn (wheat) corn
Agriculture beans) beans
Region wheat
Commerical 37 201 238 sugar
Domestic (sugar fruits
Agriculture | meat livestock
wood beef
fruits) wood
rubber
vegetables
industrial -
crops
Totals by 206 27 221 454
Destination
of Output

Source: Estimated from Banco de Guatemala, Cuentas Nacionales and
other sources.

tion in 1966). Thus, the traditional region, as defined, contributed
to agricultural exports to the extent of about 44 million quetzales
in 1966. The second entry (27 million quetzales) of row 2 repre-
sents mainly corn and bean production for self consumption by the
traditional subsector. The third entry (ten million quetzales) rep-
resents cash sales to the commercial domestic market and consists
of wheat and some other minor products. The total agricultural
output of the traditional region was estimated at about 81 million
quetzales in 1966, or about 18 per cent of total agricultural output.



ROLE OF AGRICULTURE IN THE ECONOMY e 4

The third row provides production estimates for the commercial
domestic subsector. About 37 million quetzales worth o! com-
modities such as sugar, meat, wood products, and fruits went into
agricultural exports,® and 201 million quetzales went into domestic
consumption.

The last row of Table 8.5 indicates from left to right, the total
value of agriculturs] exports (206 million quetzales), the truly “sub-
sistence” part of the agricultural output of the traditional region
(the production for self-consumption, i.e., 27 million quetzales),
that part of commercial domestic agriculture which was destined for
domestic consumption. Agricultural consumption within the tradi-
tional agricultural region is larger than the above-indicated 27 mil-
lion quetzales since that subsector presumably uses part of the in-
come it earns from wheat and coffee sales to purchase additional
food—including corn—from other regions. Furthermore, the output
of subsistence farmers outside of the eight departments comprising
the “traditional region” should be added to the above figure to
obtain the true output of traditional agriculture.4

CONTRIBUTION OF AGRICULTURE TO THE
BALANCE OF PAYMENTS

As is fairly typical of many developing countries, Guatemala’s
agricultural sector is the predominant foreign exchange earner, al-
though the share of agricultural exports in total exports has gone
from 90 per cent in the fifties to about 81 per cent in 1966. Table
3.6 gives the commodity composition of exports by major com-
modities over the period 1952-66. "The table reveals clearly the
relative importance of three commodities (coffee, cotton and ba-
nanas) in total exports. These three commodities combined ac-
counted for around 90 per cent of the current value of exports in
the fifties. This share declined gradually throughout the sixties—
amounting to 67 per cent in 1966. Both coffee and bananas under-
went a large relative decline. Cotton proved to be the success crop
of the recent period with exports skyrocketing from nothing in the
early fifties to almost 45 million quetzales in 1966 (i.e , 19 per cent
of total vxport value). The relative loss of coffee and bananas has
been made up by a variety of other agricultural products ani semi-
manufactured exports. The previously observed fall in the share of

8. It should be noted that the row heading (agricultural export crops) differs
from the column heading (agricultural exports). The former covers only coffee,
cotton and bananas, whereas the latter includes all agricultural exports,

4. The output of the commercial domestic agricultural subsector should be re-
duced accordingly since under the selected taxonomic scheme production by the
subsistence farmers outside the altiplano is included in commercial domestic
agriculture,
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TABLE 3.6 @ COMMODITY COMPOSITION OF EXPORTS (percentage of current values)

Year Total | Coffee | Bananas|Cotton| Oils | Wood| Chicle|Others

1952 100.0 | 81.8 5.4 -- (1l.4] 09] 2.0 8.5
1953 100.0 | 76.7 14.1 -- [0.9] 0.7 == | 7.6
1954 100.0 | 77.5 | 11.6 3.8(09)| 0.5 0.5] 5.2
1955 100.0 | 76.5 9.5 4.6 1.1 | 0.5 .4 6.4
1956 100.0 | 79.0 8.0 42|20 05( 09 5.4
1957 100.0 | 75.6 8.7 3.9125| 0.4| 1.0] 7.9
1958 100.0 | 76.0 8.4 5.4|1.3| 0.4 0.9] 7.6
1959 100.0 | 74.8 9.7 41106 051 1.5 8.8
1960 100.0 | 69.8 11.9 52107 08 L7] 9.9
1961 100.0 | 62.8 | 10.4 9.5{1.2¢ 0.8] 2.1 [13.2
1962 100.0 [ 59.6 5.5 {13.5]2.6] 1.0| 0.5]17.3
1963 100.0 | 50.0 7.5 | 16.2]1.5| 0.2 0.7]23.9
1964 100.0 | 43.0 5.7 } 18,0 1.3 1.0y 0.7 ]30.3
1965 100.0 | 47.5 2.3 | 19.0]1.0{ 1.1 ] 0.8 28.3
1966 100.0 | 43.4 4.5 [ 19.21 0.7 | 0.5| O0.1]31.6

Source: Direccidon General de Estadfstica.

agricultural to total exports is a recent phenomenon which reflects
largely the opening up of the Central American Common Market
to Guatemala's industries.

What has been the net contribution of the agricultural sector
to the trade balance?® Ir order to answer this question Table 3.7
was prepared. It estimates the foreign exchange earnings from
agricultural exports and the foreign exchange expenditures for

5. It would be even more relevant to try to determine the overall contribution
of agriculture to the balance of payments as a whole, This did not prove to
be feasible because of the difficulties involved in Identifying the foreign cap-
ital flows into and out of agriculture.
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TABLE 3.7 @ CONTRIBUTION OF THE AGRICULTURAL SECTOR TO THE BALANCE OF
TRADE (milllons of quetzales at current prices)

1956 1964 1966
gricultural Exports 118.6 157.9 187.0
aports of Agricultural
:oducts and Inputs for -28.8 -41.8 -37.9
xctor
stimated Balance 89.8 116.1 149,1

urce: Banco de Guatemala, Estadisticas del Sector Externo.

agricultural imports and inputs for three years: 1956, 1964, and
1966.

These estimates of the net contribution of the agricultural
sector to the trade balance may be too high, since not all imported
inputs destined for the agricultural sector could be identified.
Nevertheless, it is evident that the agricultural sector was by far the
largest contributor to the previously described strength of Guate-
mala’s balance-of-payments over the last two decades. The [airly
bleak prospects which coffee and cotton are lacing on the world de-
mand side make it unlikely that these crops can continue to be the
dynamic and propulsive forces in the growth of the overall economy.
At the same time no other agricultural export crop—or set of crops—
looms on the horizon to supplement coffee and cotton foreign ex-
change earnings. Some potential exists for increased exports of
meat, fruits and vegetables to Central America and ever. to the
United States. However, a realistic appraisal of the demand pros-
pects would have to be relatively pessimistic at this time.

AGRICULTURAL CONTRIBUTION TO EMPLOYMENT

About two-thirds of the labor force (i.e., economically active
population) is engaged in agriculture. A slight decline in that
share occured between 1950 and 1964 from 68.2 to 65.4 per cent,
while the absolute size of the labor force in agriculture rose from
659 thousand to 861 thousand. Thus, while agriculture contributes
only about 30 per cent of GDP, it employs 65 per cert of the labor
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force. The census figures indicate that the eight departments con-
stituting the “subsistence” subsector employed 409 thousand people
in agriculture in 1964. The stagnating—if not declining—output
level in that subsector combined with a high rate of growth of
populaton (only slightly alleviated by migration) has in all proba-
bility pushed down per capita output in the last decade. Since
many Highlands Indian minifundistas were facing increasing diffi-
culties in scraping even a subsistence income from their very small
holdings (scc Chapter 4 for data on farm size), seasonal migration
to the large commercial farms in the southern region has become
larger. A detailed study of this question estimated that annually
between three and four hundred thousand workers migrate from
their homes—mainly in the subsistence Highlands departments—to
coffee, cotton and sugar fincas in the southern region.® There ap-
pears to be a natural complementarity between harvest time in the
altiplano and the large commercial farms in the south. It has been
estimated that the campesino with between 0.5 and 2.5 hectares of
land is employed on his farm from 50 to 70 days a year.” Other
sources have placed labor requirements to cultivate 1.7 hectares at
about 100 man-days.* Harvesting in the Highlands is completed
by September, after which time the small campesinos have no em-
ployment alternative on their own or neighboring farms. Farmers
with 1.7 hectares would be entirely free from working on their own
farms from the middle of August to the end of December. They
can, thus, work on the coffee fincas at no “opportunity cost,” since
the months of September to November are the main months of
coffee harvest. There is somewhat more conflict between corn pro-
duction in the altiplano and work on cotton farms in the south
because of the Iater harvest for cotton than for coffee.

Schmid has shown that the income earned by migratory workers
on the commercial farms was an essential supplement to their
meager subsistence income. The annual per capita income of the
migratory workers from all sources appeared to be slightly higher
than that of the non-migratory campesinos: about 60 quetzales per
capita compared to 43 quetzales. It is difficult to compare these
figures given the problems of imputing values to non-monetary ser-
vices such as food and housing received by the migratory workers
on the fincas and to subsistence output. In any case, income earned

6. Schmid, L. Migratory Labor in the Economic Development of Guatemala
(unpublished Ph.D, dissertation, University of Wisconsin, 1967),

7. Hill, George and Gollas, Manuel, “Study of the Minifundia of the High.
lands of Guatemala” (Guatemala: unpublished materials, 1961),

8. Wagley, Charles, “Economics of a Guatemalan Village,” American Anthro-
pologist, No. 48, 1941; Appelbaum, J., “Migraciones Temporales en San Idel-
fonso Ixtahuacan: Sus Causas y Consequencias,” Public and International Af-
fairs, Vol. 1v, Spring, 1966,
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by migratory workers is becoming a more important—almost crucial
—element in their survival. The prospects for increased demand
for migratory workers on coffee, cotton and sugar farms in the South
appear bleak, given the limited world demand for these export crops
and the trend towards mechanization in cotton production. The
consequences of a leveling-off or decline in these employment alter-
natives for the traditional subsector could be extremely serious. It
reinforces the case for policies and resource allocations designed to
increase output in the subsistence sector itself and to concentrate
particularly on techniques which tend to be labor-intensive. It can
be hypothesized that the best development strategy for Guatemala
at the present time is not through an outflow of labor and capital
from the traditional region or even the whole of traditional agri-
culture to industry and commercial agriculture, but through in-
creasing commercialization of the subsistence sector itself. This is
particularly true in the light of the limited prospects for exports
and consequently the limited productivity of new resources applied
to the production of agricultural export crops and the small labor-
absorptive capacity of nonagricultural output.

Another dimension of the productivity problem in agriculture
is shown in Table 3.8. This table indicates that output per worker
in agriculture was almost half as large as output per worker in
canufacturing in 1950, but that it had declined to little more
than one-third by 1964, If rates of change of output in agriculture
and industry in the 1960-67 period are projected, and the labor
forces in agriculture and industry continue to grow as they did in
the 1950-64 period, output per worker in agriculture will grow
slightly in absolute terms but will continue to decline relative to
manufacturing. By 1980 it would be little more than 20 per cent
as large in agriculture as in industry.

NEED FOR DIFFERENT POLICIES FOR THE
THREE AGRICULTURAL SUBSECTORS

It has been seen that in Guatemala even more than in other
developing countries agriculture is not a homogencous sector. At
least three subsectors can be readily distinguished and identified:
traditional agriculture in the Highlands (corn, beans and wheat) as
well as in other parts of the country; agricultural export crops (cof-
fee, cotton and bananas) and commercial agriculture mainly for
domestic consumption (most remaining products). The conditions
underlying production demand and marketing differ sharply be-
tween these subsectors as many parts of this study illustrate.

The significance of the above phenomenon is that governmental
policies must be formulated at the subsectoral level. It is not mean-



TABLE 3.8 @ GUATEMALA: OUTPUT PER WORKER IN AGRICULTURE AND INDUSTRY

Annual L
Average| Projections
1950 1964 [Rate of f~——u

Growth! 1970 1972 1975 1980

Agriculture (including forestry
and fisheries)

Gross Domestic Product? c 239.356 384.762| 4.0P 474.9 514.1 579.0 705.9
Economically Active Population 659.6 861.1; 2.0 951.5 1,012.4 1,077.7 1,198.9
GDP Per Person Economically 362.9 446.8| 2.0 499.1 S507.8 537.3 588.8
Active
Manufacturing
Gross Domestic Product? | 86.571 179.386] 7.5P | 269.7 310.3 383.0 543.9
Economically Active Population®|{ 111.5 149.5] 2.2 168.1 176.5 190. 4 217.0
GDP Per Person Economically 776.1 1,180.2| 4.3 1,604.4 1,758.1 2,011.6 2,506.5

Active

zMillions of quetzales in 1958 prices.
Based on 1960-67 series.
Thousands.
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ingful to talk about a unified national agricultural policy, but it is
meaningful to design policies for and allocate public resources to
each subsector. In a sense, given limited resources, these subsectors
compete with one another. In the past, it appears that the agricultur-
al export crops, and to a somewhat lesser extent the commercial agri-
cultural sector for domestic consumption, received the great bulk
of attention and resources. This strategy reflected the high relative
weights placed on objectives such as balance-of-payments equilib-
rium, price stability and static economic cfficiency (the maximiza-
tion of output in the short run) as well as the prevailing payoffs
applying to these objectives (e.g., the effect of resources used on
the level of achievement of these objectives). At the same time
relatively low weights were placed by the government—with the
possible exception of the period of the forties and early filties—
on a more cqual income distribution and employment creation. The
payofts have changed, and conceivably the relative importance of
the above objectives in the preference scheme of the policy maker as
well. Export prospects for coffee and cotton appear much less
favorable, thercby reducing the payoft of resources allocated to
that subsector in terms of contribution to the balance-.f-payments
and overall output. On the other hand, the standard of living of
people in traditional agriculture appears to have dropped, while
new and simple technologies are becoming available which may
have the effect of increasing the output payolt per unit of resources,

It appears that a relatively stronger case, now more than in the
past, can be made for a larger share of resources being directed to
traditional agriculture. This means that a plan for the develop-
ment of the traditional region in the Highlands and perhaps also
for traditional farmers in other departments should be designed.
Although the empirical evidence which can be brought to bear in
support of this strategy is quite limited and inadequate in parts,
the long run economic and political cost of taking a “wait and see”
attitude pending the generation of better information upon which
to make decisions may be much higher than the present cost of pro-
grams to help develop the Highlands and other subsistence areas.
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STRUCTURE OF THE
AGRICULTURAL
SECTOR

G UATEMALA has such a diversity of topography, ciimates and soils,
that favorable conditions can be found within the country for the
production of almost any agricultural product. This great varia-
tion presents a large number of difficult problems in land use,
while at the same time providing unusual opportunities for a pro-
ductive and diversified agricultural production. How many farms
and farmers are there? How large are the farms and what crops
are produced? Are most farms owner-operated or operated by
hired managers and tenants? How productive are land and labor
resources? Are farm size and tenancy related to resource produc-
tivity? The primary purpose of this chapter is to identify the im-
portant problems in agricultural resource use and structure and to
point out the implications for development policies and programs.

Guatemalan agriculture is carried on largely within two major
farming systems: a large-scale, commercial or plantation-type agri-
culture, and a small-scale, subsistence-type agriculture. While there
is considerable variation within these two general systems, the lead-
ing characteristics of cach are as follows.

COMMERCIAL AGRICULTURE

This sector is oriented primarily toward the production of beef
cattle and cash crops for export. Coffee, cotton and bananas are
the major export crops produced. Sugar and beef cattle are pro-
duced both for the domestic market and export. Other products
of lesser importance include essential oils, dairy and poultry.

Coffee is the outstanding plantation crop and is more important
in terms of income and exports than any other agricultural product

R HEREHH I
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or industry. Some coffee is produced in almost every department
of the Republic, but the vast majority is grown in the upper Pacific
piedmont and the Cobin region of the northern slopes. The coflee
lands in the Pacific piedmont extend from Mexico on the west to
the department of Santa Rosa on the east. Climate, altitude and
soil conditions are excellent for produssion of high-quality coflee
in this area. The Cobin district is smaller and of lesser importance
as a coffec-producing area.

Cotton has emerged in recent years as the second leading crop
of commercial agriculture. Cotton is prectuced mainly in the Pacific
coastal plain and lower piedmont. | is a laruz-scale enterprise,
highly capitalistic in nature, which aulizes modern methods, in-
cluding machinery, improved seeds, fertiliz=rs and insecticides.
Large amounts of credit are required.

Banana production is less important now than jt was carlier.
Disease and other production problems have ¢ meed production
on the Pacific coast. Some expansion has taken piace recently in
the department of Izabal near the Caribbean coast on e north,

Sugar production in plantation agriculture is devoted to re-
fined sugar which is processed through a few large mills. The re-
fined sugar comes from sugar cane grown on plantations situated
mostly in the lower Pacific picdmont arca and concentrated in the
department of Escuintla. Although sugar cane is still cut by hand,
planting, cultivating and hauling operations arc largely mechanized.
Sugar production has increased slightly in recent years largely in
responsc to higher United States quotas.

Commercial production of cattle is concentrated on large farms.
These are located on the Pacific coastal ptain and along the eastern
border of the country. Production has recently been increasing in
the Caribbean lowlands of the department «. Izabal. Cautle pro-
duction appears to be carried on bi a low edinical level. Little
attention is given to pasture improvesient, goc. nreeding practices
or control of parasites and discases. Practically the entire production
is grass fed. More efficient production has recently heen stimulated
in some areas by the development of exports of chilled and frozen
beef.

While producers of some crops use modern methods and im-
proved technology, many of the large farms in the commercial sector
appear to be farmed neither intensively nor cfficiently. There is a
high degree of absentee ownership. Owners live in the city and visit
their farms—whose operations have been turned over to hired man-
agers—only occasionally. The large farias are also wasteful of land.
They encompass much more land than is used regularly for produc-
tion. Production is largely organized around the use of large num-
bers of resident laborers and migratory workers. How best to insure
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intensive and efficient utilization of large holdings is a policy ques-
tion of major importance in Guatemala. This chapter will investi-
gate the extent to which these criticisms can be supported by data
from the 1964 agricultural census, Alternative ways to improve
resource use and efliciency on the large land holdings are discussed
in Chapter 9.

SUBSISTENCE AGRICULTURE

Subsistence agriculture is carried out by the individual fam-
ilies on small plots wherever they live. A large part of the popula-
tion lives in the central region which is the location of most of the
subsistence farming. There is, however, a growing number of sub-
sistence farms in the coastal region. Production in subsistence agri-
culture is carried out with primitive techniques using hand labor
and a low level of technology. There is a lack of rotation of crops
and much of the land is depleted and croded.

Corn is the basic product of the subsistence sector. It is the
most widely cultivated of all crops, and is the staple food grain in
the diet of the Guatemalan people. Nearly every farm family culti-
vates its own small cornfield (milpa). Most corn is produced from
native, low-yielding varicties and much of it on land not particu-
larly well-suited to the crop. It is planted on steep mountain slopes
and on soils exhausted from centuries of cultivation. It is attacked
by discases and pests, and wasted through primitive harvesting and
storage methods. As a result, yields are low, and possibly declining,
where the dependence on corn for survival is greatest.

Beans are another major crop of the subsistence sector and are
often interplanted with corn in the same field. Production is car-
ried on with most of the same deficiencies as exist for corn.

Some subsistence farmers have a few head of cattle for produc-
tion of meat and milk for domestic use or, more commonly, several
hogs or a few poultry. Little has been done to build up livestock
production on small farms for market purposes. Breeds are poor,
feeding is deficient, and production is very limited.

A number of other products are produced mainly for the mar-
ket by the subsistence sector. Wheat production is a good example.
It is concentrated on small farms in the southwestern part of the
highlands where it is planted and harvested Lungely by hand.
Vegetables are grown on small farms in the vicinity of Lake Atitlin
in the highlands. Shecp production is concentrated in small farm
flocks found in the western highlands of the central region. Numer-
ous varieties of fruits are grown in small quantities and are sold for
local consumption.

Since these products are grown mostly on small farms using
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primitive techniques and with low output per man and per hectare,
their producers form part of the subsistence sector. A farmer and
his family who produce a few hundred-weight of wheat for sale
each year constitute a subsistence unit as much as those who pro-
duce corn largely for home consumption. The same holds true for
farmers who market small quantities of fruits and vegetables,

Problems in the subsistence sector are much different than in
the export sector. The basic problem is poverty, a condition rooted
in the structure of small farms, the use of primitive methods of
production, the existence of underemployment, and the pressure
of population growth. Such conditions pose the most difficult pos-
sible situation for agricultural change and development.

NUMBER AND SIZE OF FARMS

According to the agricultural census of 1964, 417,344 farm units
existed in Guatemala. A farm was taken to be any technical unit
producing crop or animal products regardless of size. A farm com-
prised all parcels of land under the same management. Plots of
land assigned to resident farm laborers on large farms for food pro-
duction were counted as separate technical units.

The number of farms in 1964 was considerably higher than
the 348,687 farms listed by the census of 1950. A large part of this
difference is due to the fact that in 1950 a farm was defined with a
minimum size restriction of one cuerda (about 0.04 of a hectare).
As a result, many of the very small farms listed in 1964 would not
have bheen counted as farms in 1950. Also, the 1964 census listed
fewer farms in the largest size catcgories. It is not known if this
difference represents an actual decline, or reflects misclassification
due to underreporting of holdings by large landowners in the latter
census,

The 417,344 farms listed in the 1964 census included a total
of 3,442,520 hectares. This is approximately 32 per cent of the
total area in the country. This figure is, however, lower than the
3,720,800 hectares in farms as reported by the 1950 census. This
difference is due entirely to the lower arca reported by the very
large farms in 1964. While some of this decrease could be accounted
for by the reported decrease in the number of very large farms be-
tween 1950 and 1964, it is probable that there was considerable
underreporting of sizes of large farms in the latter census.

In Table 4.1, the 417,844 farms listed by the 1964 cerfsus are
classified by size, following a system which has become popular in
Latin America.

The two smallest size groups, including all farms of less than
seven hectares, represent the minifundio. They are diminutive in



TABLE 4.1 @ GUATEMALA: NUMBER, SIZE AND FRAGMENTATION OF FARMS, 1964

Average

Cent :
Farm Size Class o?] ll:‘r:?ril; ol;eéa(:;n; Area :I‘ff;ﬁ?i Avs?i;aege I;:P::gﬁ '
Less than 0.70 ha 85, 083 20.0 32,619.2 0.9 .38 1.2
From 0.70 t0 6.99 ha 279,797 67.0 607, 855. 6 17.7 2.17 1.6
From 6.99 to 45.13 ha 43, 656 10.0 648, 900. 2 18.8 14.86 2.1
From 45.13 to 902. 51 ha 8, 420 2.0 1,258,545.2 36.6 149. 47 1.8
More than 902.51 ha 388 0.9 894, 600. 4 26.0  2,305.67 1.5
Totals 417, 344 100.0 3,442,520.6% 100.0 8.25 1.6

Source: Segundo Censo Agropecuario, 1964, Direccion General de Estadistica.

8Represents 31.6 per cent of the total area of the country (10, 888,900 ha.)
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size but large in number. Their size is insufficient to fully employ
the farm family and produce enough income for family necessities.
In 1964, there were 364,880 such farms in the country. This group
constituted 87 per cent of the farms but controlled only about 19
per cent of the total land in farms. The averzge size for these two
classes taken together was less than two hectares per farm,

At the other end of the size scale are two groups of large farms
(more than 45 hectares each). These farms represented slightly less
than 3 per cent of the farms in number but contained more than 60
per cent of the total lan< in farms. The average size for these large
farms was almost 250 hectares per farm.

Comparatively few farms fall in between the small and large
extremes—the medium-sized farms which are roughly comparable
to “family farms” in the United States. These farms are large
enough to fully employ the farm family and to produce a sufficient
income to provide a minimally adequate level of living. Considered
as farms from 7 to 45 hectares, this group included 10 per cent of the
farms representing 19 per cent of the total land in farms in 1964.
The average size for this class was about 15 hectares.

As would be expected from the size distribution which has
been described, the overall average size of farm in the country was
low—only 8.25 hectares per farm. In addition, more than 90 per
cent of ail farms in the country were smaller than this average size.

The problem of “minifundismo” is compounded in some coun-
tries by fragmentation; small farms are composed of several postage-
stamp plots in various locations. The problem of fragmentation
does not appear to be serious in Guatemala. In 1964, the majority
of farms in all size classes consisted of a single parcel of land. (Table
4.1). Indeed, the average number of parcels per farm was highest
for the middle sized faims and was slightly higher for the larger
farms than for the smaller size classes.

The coastal region contained less than 15 per cent of the farms
but about one-third of the total land in farms. The inequality in
farm size was somewhat greater in the coastal region than else-
where in the country. There, only 4 per cent of the farms con-
trolled more than 80 per cent of the land. At the other end of the
scale, almost 35 per cent of the farms in this region can be classed as
“minifundio;” this large group controlled only about 7 per cent of
the land in farms. Also, the percentage of farms in the very smallest
size class is larger in this region than elsewhere, These units largely
represent farmers who work perinanently or seasonally on large
farms but who also have their own subsistence plots. The number
of these units in the coastal region is thought to be rising due to
population growth and migration from other areas. Small farms

are smaller on the average in the coastal region than elsewhere in
the country,
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The central region contained more than 90 per cent of the
farms and slightly less than two-thirds of the land in farms. This
region has a larger percentage of farms in the second smallest size
class than the coastal region. The highlands are the home of the
dense Indian population distributed over small farms. About two-
thirds of the farms and almost one-fourth of the land was represented
by this group in the central region in 1964. Population growth has
meant continuing pressure for growth in the number and decrease
in the size of small farms in this region. More than three-fourths of
the farms classified as “middle-sized” were located in this region.
Although less than 2 per cent of farms in this region were classed
as “large,” they controlled more than 40 per cent of the land in
farms.

By eliminating the smallest and largest size classes, for which
comparable data were not available, some comparisons between
1950 and 1964 were possible. The most important change is the in-
crease in the number of small farms in 1964. There were about 20
per cent more such farms listed in the latest census, and this in-
crease occurred both in the coastal and central regions. One strik-
ing difference, however, is that the increase in the coast did not
result in a decrease in the average size of farm in the class. In the
central region, in contrast, the average size of small farm declined
by almost 50 per cent. The process in the central region represented
the subdivision of existing farms into a larger number of smaller
units. On the coast, new farms were formed to a great extent by
bringing new land into production. If the rate of population growth
remains high, pressures will continue to subdivide holdings in the
settled area. Farm sizes will decline further, especially in the central
region, but also in the coast as new land becomes scarce. Thus,
problems of labor absorption and productivity are likely to become
more critical in the agricultural sector in the future.

AGRICULTURAL DEVELOPMENT ZONES (PARCELAMIENTOS)

The settlement areas administered by the National Institute for
Agrarian Translormation (INTA) are an important element in the
farm sector, especially in the coastal region. These zones were
initiated following the shift in agrarian policy in 1954 from land re-
distribution to colonization. Most of the zones were settled in the
1953-68 perviod. There has been little scttlement of new families in
recent years. This program has been carried out under an agency
charged with integral economic and social development in the
colonization zones.

Initially, the zones were located largely on the south coast.
Later, colonization projects were initiated in the departments of
Izabal on the north coast and Alta Verapaz in the north. Informa-
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tion on the number of families who have been given parcels, the
modal size of parcel and the total areas involved in the coloniza-
tion zones is given in Table 4.2, Most parcels are considerably larger
than the small farms in the same area. Apparently, the policy has
been to form “family-sized” farms in the development zones.

NATIONAL FARMS

Another important element in the structure of the agriculture
sector is the group of farms owned by the government and operated
by INTA, fincas nacionales. These farms were expropriated from
German nationals during World War 11, and twenty-four have re-
mained in the hands of the government. Some of these farms are
potentially among the most productive in the country, but their
managemcent over the years has been criticized for inefficiency.
Coffee and sugar are the major products of the farms. The avowed
policy of INTA is to turn these farms back to private ownership by
organizing them into cooperatives owned by their farmer-members.
Progress in realizing this goal, however, has been slow. In total
these farms involve about 17,000 hectares of cultivable land and
provide jobs for some 4,300 workers (Table 4.3).

IMPORTANCE OF SIZE DISTRIBUTION

The most important conclusions and implications of these data
on number and size of farms can now be reviewed and emphasized.
Guatemala is a classic example of inequality in farm size distribu-
tion. Almost 90 per cent of all farms had less than 7 hectares in-
cluded in the farn unit in 1964. The average size of farm for this
large group was only about 2 hectares. Less than 20 per cent of the
total land in farms in the country was controlled by these 365,000
farmers. At the other end of the size scale, some 9,000 large farms—
representing only 3 per cent of the total number of farms—con-
trolled more than 60 per cent of the area in farms. Between thece
extremes was a group of about 45,000 moderately-sized “family”
farms. This group represented 10 per cent of the farms and con-
trolled about 20 per cent of the land in farms.

Population pressure is resulting in further subdivision of farms
and formation of additional minifundio. Thus, there is a continuous
increase in the number and decrease in the size of small subsistence
farms. As a result, problems of underemployment, cultivation of
marginal land, lack of crop rotation, poor technology, and low pro-
ductivity of land and labor arc becoming more serious.

There is a further important implication of the size distribu-
tion for programs designed to accelerate agricultural development.



TABLE 42 @ ZIONES OF AGRARIAN DEVELOPMENTY

Modal Total
Number Size of Total Area Total Area No. of
Parcelamiento of Parcel in of Inhabitants
Parcels (ha ) Parcels Zone in the
(ha ) Zonea

El Cajon 112 20 2230. 65 2643.94 700
Cuyut{l 269 15 4600. 29 6287. 62 5664
Nueva Concepcion 1119 20 25191.40 34909, 28 40672
El Arisco 154 7 1080. 59 1677.74 1009
Los Angeles 108 20 2127.01 2325, 50 764
Santa Isabel 90 13 1256, 55 1353, 77 707
Arizona 117 597. 88 684. 89 1420
El Reposo 145 2 2819. 63 3422.07 1054
La Maquina 1212 20 27162.49  34479.00 26784
Monterrey 174 20 3011, 20 4175. 02 5494
El Jap6n Nacional 81 10 804. 09 1525.95 581
Guatalbn 39 18 741.01 1075. 20 234
Santa Elena 30 20 600. 39 671.16 864
Caballo Blanco 117 20 2296. 36 3118. 56 952
El Rosario 97 20 1988. 56 2594, 72 2610
Santa Fe 55 20 1055. 49 1284, 45 372
La Blanca 141 20 2071. 24 9823. 19 2148
Sebol 612 45 ---b 25885. 41 3300
Santo Tomas de

Castilla 114 10 2594, 73 4828, 45 956
Navajoa 189 87 5833.39 10694.78 1472
Virginia 189 20 3615.87  6258.80 1901
El Encantador y

Anleu 15 90 1323. 55 1347. 38 245
San Joaquin 30 15 452, 28 1939, 37 566
Santa Ines 14 206 2804, 22 14096, 61 780
Montufar 246 20 3931.30 10558.27 10418
Las Cabezas 110 10 - 1738, 41 495
Totals® 5579 160, 190.17 189, 399.54 112,162

Source: Instituto Nacional de Transformaci6n Agraria, Junc 1967,

dEstimated, based on surveys In the Parcelamientos.
No indication of area settled; not included in total.
List does not include El Cacahuito, Department of Santa Rosa.
There is little information concerning this parcelamiento except
that INTA reports some 203 people having received land as of 1967.



TABLE 43 @ NATIONAL FARMS OF GUATEMALA, 1966

Area Coffee
. - Number of
Name and Location of Farm Total Cultivable Coffee P"(’S;’:,‘ ron Workers
Chuchuapa No. 4, Sta. Rose 51 51 13 3,312 38
Chimax v Anexo No. 55, A. Verapaz 1402 286 7 3,266 302
Campur No. 533, A. Verapaz 21343 2700 443 159,712 528
Morelia Sta. Sofia No. 14, Chimalt. 1230 924 571 338, 882 315
Chocola No. 22, Suchitepequez 2483 2294 1616 1, 050, 502 902
Las Camelias Xolhuitz No. 31, Rertal. 244 213 129 96,186 64
Cardelaria Zolhuitz No. 32, Retal. 2504 746 561 529,276 378
Eden Xolhuitz No. 33. Retal. 125 105 105 96, 002 65
Las Mercedes No. 39, Quezaltenango 681 681 471 440,910 512
Pensamienio Palmira No. 40. Quezaltenango 632 613 554 309, 856 266
La Monrafia No. 30, San Marcos 62 62 44 31,924 33
La Isla, Anexo Chimax. A. Verapaz 269 201 0 0 n.a.
Chipip. Anexo Chimax, A. Verapaz 225 186 42 11, 270 n.a.
La Providencia. Chimax. A. Verapaz 3010 773 10 4,922 n.a.
Saxoc No. 60, Chimax. A. Verapaz 865 860 78 30, 452 101
San Vicente No. 61, Chimax, A. Verapaz 43512 1977 186 50, 140 161
Sacsuha No. 68. Chimax, A. Verapaz 4117 3088 0 0 367
El Carmen Tajumulco No. 835, Sn. Marcos 398 224 49 19,274 .81
[La Fortuna Anez., Chocola. Such. 7 7 7 6,900 n.a.
El Carmen Villa Seca No. 114, Retal. 323 320 108 51,244 102
Chirrepec No. 134, Alta Verapaz 325 315 0 0 69
Candelaria Pacan No. 135, Such. 45 39 13 3,634 11
La Montafita No. 146, El Progreso 382 367 87 77,464 22
El Engano Anexo Fca. Chocola, Such. S S 5 2,208 1
Tortals 45, 240 17,037 5, 097 3, ol7,336 4,318

Source: Departamento de Fincas Nacionales (INTA).



STRUCTURE OF THE AGRICULTURAL SECTOR am 6

Responses to alternative programs and policies can be expected to
be different depending on the type of producer. The large number
of small farmers have different needs, resources, and limitations,
and should not be expected to respond to the same policies and
programs as would elicit responses from the large farmers. Sim-
ilarly the smaller number of decision makers and the considerable
difference in economic status and resources of the large farmers
could make some programs successful for them but largely ineffective
as far as reaching producers in the subsistence sector. Policies and
programs must be tailored to the actual conditions of the farmers
to be reached and must take full cognizance of their number, size,
and realities of their economic status.

FARM TENANCY AND MANAGEMENT PATTERNS

While the Guatemalan agricultural sector is characterized by
small minifundios it is also truc that most farms are owned by the
farmers (Table 4.4). This pattern is most pronounced for the large
farms where 90 per cent were owned and almost none were rented
in 1964. The proportion of ownership in the middlessize class was
80 per cent, but again few farms were rented. The proportion of
owned farms fell to about 60 per cent for the two small farm classes.
The other important types of tenancy found among small farmers
were renters (13 per cent) and colonos (15 per cent),

Colonos are resident laborers on large farms who receive small
plots of land for home food production. This pattern is especially
prevalent in the large coffee fincas, but also exists on cattle ranches
and cotton farms in the coastal region. Colonos represented slightly
more than 10 per cent of all farm units in the country and about 13
per cent of the small farms in 1964. Inasmuch as they are obligated
to work on a regular basis on the farm where they are living, they
represent a special case of small farms in terms of employment and
productivity. The land they use is properly part of the large farms
on which they live, but it was presumably netted out of the farm
size data for large farms in the census,

In the coastal region a much larger proportion of small farms
was rented than for the country as a whole. This is also the region
where there is a relatively large proportion of colonos. The central
region showed a higher proportion of owners and a less-than-average
proportion of renters and colonos. This again underscores the
dominance of small Indian owner-operated farms in this region. In
the Petén region almost all farms existed on land which is neither
legally owned nor rented. This arca is largely in the public domain,
and no arrangements for sale or lease of land have been made for



TABIE 44 @ GUATEMALA: FARM TENANCY PATTERNS

Owners® Renters S?vl,{:gm% Colonos Other
Farm Size Class Per Per Per Per Per
Number{ No. cent No. cent No. cent No. cent No. cent
of of of of of of of of of of of
farms | farms farms| farms farms| farms farms| farms farms| farms farms
Less than
0.70 ha 85,083 | 51,011 60.0 {11,531 13.5 4,169 4.9 4,747 17.3 | 3,625 4.3
From 0.70 to
6.99 ha 279,797 176,538 63.1 |34,683 12.4 14,877 5.3 PB1,665 11.3 [22,034 7.9
From 6.99 to
45.13 ha 43,656 | 35,712 81.8 657 1.5 1,495 3.4 {2,190 5.0 3,602 8.3
From 45.13 to
902.51 ha 8, 420 7,611 90.4 145 1.7 51 0.6 2 0.0 611 7.3
More than
902.51 ha 388 347 89.4 10 2.6 1 0.3 -- -- 30 7.7
Tortals 417,344 271,219 65.0 | 47,026 11.3 20,593 0.9 48,604 11.6 |29,902 7.2

Source: Segundo Censo Agropecuario, 1964, Direccién General de Estadf{stica.

8Includes farm units where some land is ow

tenancy.

ned and the remainder is held under a different type of



STRUCTURE OF THE AGRICULTURAL SECTOR ma 67

the few farms which exist there. These farms were classified in
“other.”

The census of 1964 classified farms according to whether they
were operated directly by their owners or by a hired manager (Table
4.5). As would be expected, there is little hired management in
the small and middle size classes. About two-thirds of the very large
farms, however, were operated with hired managers. Slightly more
than 20 per cent of the two large farm classes taken together were
administered by employed managers. About 2,000 farms over 45
hectares in size fell in this “hired management” class in the 1964
census. This is the group of farms to which the “absentec-owner-
ship” label is often applied. Unfortunately it was not possible to
cross-classify tenancy with data on land utilization, production prac-
tices or productivity, to determine if the performance of this group
of farms was poorer than owner-managed farms of comparable size.

Tenancy as such does not seem to constitute a serious barrier
to agricultural progress. A high percentage of farms are owner-
oj crated although the owners may not always be able to produce a
clear legal title. The pattern of small farm ownership is most highly
established in the central region. In the coastal region, however,
there are larger numbers of small farmers who rent land or use land
as colonos. Titles are also more in question in some of the newer
arcas of the coastal regions. These factors will make it more difficult
to reach small farmers in the coastal areas through conventional
credit and technical assistance programs.

LAND UTILIZATION

The most controversial aspect of farm size is the question of
land utilization. There is no doubt that land in small farms is
used intensively, although usually with primitive techniques and
at low levels of technology. Is the land in large farms also used
intensively? Do large farmers apply the best methods and technology
that are known and profitable to use? This scction will analyze this
aspect of land use. The questions of production practices and
productivity will be discussed in the following scctions.

The first problem is to decide what land can be used if judg-
ments are to be rendered about whether it is used. Census data were
grouped into three basic classes: land for cultivation, land in
natural and permanent pastures, and land which cannot be utilized
(Table 4.6). These data were then tabulated by size of farm. The
results are rather remarkable, and indicate graphically one of the
fundamental problems of organization and resource utilization in
the agricultural sector.

In Table 4.6 the first column of particular interest is the one



[ee]

TABLE 4.5 @ GUATEMALA: TYPE OF FARM MANAGEMENT

Number Owner-Operated? Hired Manager
Farm Size Class of Farms Number P Number
of farms er cent of farms Per cent

Less than 0.70 ha 85,083 84, 879 99.8 204 0.2
From 0.70 to 699 ha 279, 797 279, 246 99.8 551 0.2
From 6.99t045.13 ha 43, 656 43, 224 99.0 432 1.0
From 45.13t0902.51 ha 8,420 6, 614 78.6 1, 806 21.4
More than 902.51 ha 388 127 32,7 261 67.3
Totals 417,344 414, 050 99.2 3,254 0.8

Source: Segundo Censo Agropecuario, 1964, Direccidn General de Estadfsrica.

& Includes renter-operated, colonos and collective farms.
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TABLE 4.6 ® GUATEMALA: LAND UTILIZATION BY SIZE OF FARM

Fer
Number Area Which Cent Area in Per Land not Per
. Which a Cent Cent
Farm Size Class of Area Can Be Can Pastures in Subject not
Be Pas- Utiliz~
Farms Cultivated Culri- tures to able
vated b
Utilization
Less than
0.70 ha 85,083 32,619.2 30,614.5 93.9 497.5 1.5 1,507.2 4.6
From 0.70 o
6.99 ha 279,797 607, 855.6 486, 655.3 80.0 48,951.5 8.1 | 72,248.9 11.9
From 6.99 to
45.13 ha 43, 656 648,900. 2 321,525.2 49.5 170, 430.0 26.3 [156,945.0 24.2
From 45.13 to
902.51 ha 8,420 |1,258,545.2 421,422.3 33.5 510,092.3 40.5 {327,030.6 26.0
More than
902.51 ha 388 894, 600. 4 233,248.3 25.0 284,033.8 31.7 {387,318.3 43.3
Totals 417,344 |3,442,520.6 | 1,483,465.6 43.1 {1,014.005.1 29.4 [945,050.0 27.5

Source: Segundo Censo Agropecuaric, 1964, Direccidr General de Estad{stica.

2Includes natural and permanent pastures.

bIncludes mountains, forests and other nonusable land.

(Continued)



TABLE 46 @ Cos’iaved

Area Which Can Be Cultivated

Per Cent Land in Tree  Per Cent in Tree Per Cent
Planted Area® Planted and Other and Other Fallow Fallow
Permanent Crops Permanent Crops

26,927.9 88.0 2,723.0 8.9 963.6 3.1
368,764.1 75.8 35, 340. 8 7.3 82, 550. 4 16.9
155, 646. 1 48. 4 32,970.7 10.3 132, 908. 4 41.3
139,709.2 33.2 165, 476. 6 39.3 116, 236.5 27.5

S5, 366.0 24.8 82,333.0 36.9 85, 549.3 38.3
746, 413.3 50.3 318,844.1 21.5 418, 208.2 28.2

CIncludes annual crops, forage and pasture crops and land where the harvest was lost.
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showing the percentage of land which is available for crop produc-
tion. This figure declines dramatically with the size of farm. Culti-
vable land in small farms represents 80 to 95 per cent of total
land, while for the very large farw ; it represents as little as 25 per
cent of the total.

A somewhat better picture of land used for production can be
gained by looking also at land in natural and permanent pastures.
This is an important category of land use for the [amily and large
size farms; it is much less important for small farms. Adding these
two uses together improves the picture for the large farms. Land
utilizable for crops and pasture ranges from 95 per cent for small
farms to 57 per cent for the very large farms.

The data in Table 4.6 on Iand not subject to productive utiliza-
tion simply accept the census classification. Obviou:ly, what land
can or cannot be utilized is a function of choice and necessity as
much as physical reality. Much land in the highlands, which has
been cropped for years, is as “unutilizable” in physical terms as
forest and hill land cassificd as such in large farms. but small
farmers have no choice and must eke ont their bare sulsistence
with the land they have. Large farms have the option of usinT only
that part of their land best suited for crops or pasture.

The remainder of Table 4.6 analyzes the use of Land in cultive
tion by size of farm. Use is classified by annual crop production
and land with tree and other permanent crops. The remaining
cultivable land was fallow during the census year.

Small farms use almost all of their cultivable land each year
for annual crops. This Tact is consistent with the cconomic reality
of the subsistence farmer. For the census year, about one-third of
the cultivable land in the two large farms classes was not utilized.
The proportion of fallow land, however, was highest for middle-
sized farms. This fact bears further investigation and explanation.

These data suggest a significant degree of under-utilization of
fand in farms in the commercial sector. What would constitute
economically efficient utilization can only be known through cadas-
tral surveys and rescarch designed to develop and test profitable
cropping patterns and production practices. Another form of in-
efficient utilization is the intensive cropping of soils using primitive
techniques and poor technology as practiced in the subsistence
sector. Optimum management of these small farms to maximize
production per hectare over time must also be determined through
research. Both of these rescarch areas deserve high priority.

There were notable regional differences in the pattern of land
atilization. The coastal region had a slightly lower proportion of
cultivable land but a much higher proportion of land in pastures
than was truc overall. As a result, less land in the coast was classified
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as “not utilizable.” Conversely, there was a slightly larger propor-
tion of cultivable land recorded in the central zone but a much
lower proportion of pasture, resulting in a somewhat higher degree
of unproductive land. In both major regions, most of the land con-
sidered unproductive is included in the large farms.

The proportion of cultivable land which was fallow in 1964
was higher in the central region than on the coast. This was true
for all size classes but especially for larger farms. Only about 50 per
cent of cropland in mid- and large-sized farms was used for pro-
duction during the census year. In the central region, the largest
farms used the lowest percentage of their crop land, while in the
coast the middlessized group left the largest proportion of land idle.

LIVESTOCK PRODUCTION

The census of 196 acluded information about the number of
livestock on farms. This information is given in Table 4.7 by farm
size classes. Subsistence farms have little pasture land and few
cattle. A small proportion had herds of two or three cows used to
produce meat and milk mainly for home consumption. Even in
the middle-size group, less than half of the farms had beef animals
and only about 10 per cent had dairy cows. Herd sizes were rela-
tively small. About two-thirds of all beef and dairy cows were on
large farms. Nearly all of the very largest farms had beef herds.
The average herd size of 861 animals suggests that large-scale opera-
tions are quitc common. Almost half of the very large farms also
had dairy herds, with an average size of 60 cows per farm.

This situation is different in the case of hogs, sheep and poultry.
These are the livestock products of the subsistence sector. Small
farms accounted for two-thirds of each of these classes of livestock
in the census ycar. Middlesized farms were also important pro-
ducers of these types of animals.

What is lacking in the census data is any indication of the
efficiency of livestock production. How many animals of what age
are sold for meat cach year? What are the birth and death rates
for calves, pigs and lambs? How much milk is produced per cow?
How many eggs arc produced per hen each year? These figures
are undoubtedly low and would show that much could and should
be done to improve production of livestock products.

AGRICULTURAL PRODUCTION PRACTICES

Certain important aspects of resource use patterns were covered
in the census of 1964, These data have been tabulated by size of
farm and are presented in Table 4.8.



TABLE 47 @ GUATEMALA: LIVESTOCK ON FARMS, 1964

| Beef Cattle Dairy Cattle
Farm Size Numbey Land in No. of Number Avg. Percent| No. of No. of Avg. Per cent
a
Class of Pasture farms of beef per beef farms dairy per dairy
Farms | (ha ) with cattle  farm animals, with cattle farm animals
beef in farm; dairy in farm
cattle size cattle  size
class class
Less than
0.70 ha 85,083 497.5} 5,400 13,082 2.4 1.2 854 1,378 1.6 1.7
From 0.70 to ‘
6.99 ha 97,797 48,951.5 {44,302 161,507 3.6 14.5 7,254 11,895 1.6 14.4
From 6.99 to .
45.13 ha 43,656| 170,430.019,007 190,958 10.0 17.2 5,471 10,641 1.9 12.9
From 45.13 to
N?OZ. sl]iaha 8,420] 510,092.3| 6,120 482,267 78.8 43.4 2,838 48,171 17.0 58.2
ore than
902.51 ha 388 284,033.8 305 263,511 864.0 23.7 176 10,658 60.6 12.8
Totals 417,344(1,014,055.1 {75,134 1,:11,325 14.8 100.0 [16, 593 82,743 5.0 100.0

Source: Segundo Censo Agropecuario, 1964, Direccién General de Estadistica.

2Includes natural and permanent pasture.

{Continued)
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TABLE 4.7 @ Continved

Hogs Sheep Chickens
No. of No. of Avg. Fercem(No. of No. of Avg. Percent|No. of No. of Avg. Per cent
farms hogs per hogs in| farms sheep per sheepin|farmsg chickens per chickens
with farm farm : with farm 8TM |y farmin farm
size size 3
hogs shee chickens size
class P class class
10,395 17,970 1.7 7.5 | 5,586 36,794 6.6 6.9 |32,111 391,890 37.7 12.2
56,902 147,098 2.6 61.5 32,816 356,954 10.9 66.5 [149,068 2,680,521 53.3 18.0
14,693 49,340 3.4 20.6| 7,534 125,027 16.6 23.3 28,723 1,016,157 65.8 35.4
2,369 21,613 7.5 5.0 751 16,531 22.0 3.1 4, 692 409,902 55.7 87.4
108 3,346 31.0 1.4 37 1,237 33.4 0.2 161 33,181 41.5 206.1
84,967 239,368 2.8 100.0 46,724 536,543 11.5 100.0 Pl4,755 4,531,651 51.5 21.1




(K73

TABLE 4.8 @ GUATEMALA: AGRICULTURAL PRODUCTION PRACTICES

Energy Used in .
Production (per cent) Fertilizer Use
Number Area in |Mechan- Animal Human| No. of Per cent Per cent Per cent
Farm Size Class| of Crop |icaland and only | farms of farms Of farms of farms
L . using using
Farms| Productionjhuman  human usm'g usiig  npatural chemical
(ha ) fertil- fertil- ferril- fertil-
izer izer izeronly izer®
Less than
0.70 ha 85, 083 30,614.5 0.1 2.5 97.4| 29,006 34.1 88.3 19.5
From 0.70 to
6.99 ha 279,797} 486, 655.3 0.3 6.7 93.0| 88,617 31.7 83.1 28.3
From 6.99 to }
45.13 ha 43,656] 321,525.2 1.8 14.4 83.8 | 15,260 35.0 78.8 36.1
From 45.13 to
902.51 ha 8,420 421,422.3 13.1 26.5 60. 4 3,867 45.9 62.9 62.0
More than
902. 51 ha 388 223,248.3 40. 2 10.3 49.5 261  67.3 S1.7 79.3
Totals 417,344 11, 483, 465.6 0.7 7.0 92.3 | 137,011 32.8 83.1 28.4

Scurce: Segundo Censo Agropecuario., 1964, Direccién General de Estadistica

qncludes farms using natural and chemical fertilize.s.

(Continued)



TABLE 4.8 ® Continuved

Fertilizer Use Irrigation Colonos

Quantity of Number Area Per cent Avg. area Number Number  Average

chemical of farms Irrigated of crop per farm of farms of number

fertilizer using area irrigated (of with colonos  per
farms with

used trrigation irrigated irrigation) colonos farm

(metric tons) (ha )

424.7 1,868 384.3 1.3 0.2 98 145 1.5
3,498.5 8,634 4,634.7 1.0 0.5 664 2,163 3.3
2,514.2 2,576 4,587.2 1.4 1.8 1,377 5,583 4.1

20,276.3 1,230 22,032.6 S.2 17.6 2,767 58, 594 21.2
7,465. 4 83 20,716.9 9.3 249.6 311 36, 344 116.9
34,181.1 14,391 52,355.7 3.5 3.6 5,217 102, 829 19.7
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The first aspect to be examined is the type of energy used on
farms. Production on small farms is carried out almost entirely by
human labor. A very small proportion of these farms used animal
power, but mechanical power was almost unknown in the sub-
sistence sector. It is somewhat surprising that production using
hand labor was also dominant in the middle and large farm groups.
Even 50 per cent of the largest farms reported production solely
with human labor. The only significant use of mechanical energy,
however, was found in the large farm groups.

The census data on fertilizer use showed that only about one-
third of the small and medium farm size groups used it compared
to one-hall 1o two-thirds of the large farmers. Morcover, natural
fertilizer was used almost exclusively in the subsistence sector.
Chemical fertilizers were used widely only on large farms. Other
sources suggest that ol current use of chemical fertilizer, one-hall
goes to coflee, one-fourth to cotton, and the remaining one-fourth
to other crops.

Irrigation has not been widely developed in Guatemala. In
1964 only 3.5 per cent of the total cultivable area was irrigated.
What irrigated acreage existed was controlled mostly by large farms.
More attention needs to be given to irrigation and drainage, es-
pecially to their potential role in intensifyng land use through
double cropping. Often, response to new inputs such as fertilizer
and improved seed may depend on complementary investments in
irrigation and/or drainage systems.

Finally, Table 4.8 gives information about the number of
colonos. ‘These are found mainly on large farms and their presence
explains the labor-intensive production methods mentioned above.
The number of colonos reported in this table is more than twice
the number shown in Table 4.1 as operating their own farm plots,
These additional colonos represent an important proportion of
the landless laborer class in the rural sector, This group seems to
be growing quite rapidly, especially in the coastal areas.

CROP PRODUCTION AND YIELDS

Cropping patterns can have an important influence on the
efficiency of agricultural production. Where are the major crops
produced? Which crops are produced by large farmers and which
by small farmers? How do yields vary by region and size of farm?
Are yields increasing or decreasing? Answers to these questions will
help to diagnose basic production problems and to suggest ways to
seek improvements in the agricultural sector,

Census data on the number of producers, area and production
of corn and beans were obtained and classified by size of farm. These
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data do not seem comparable to other production data. The area
and quantity information obtained by the census was lower than
the data from other sources. They are presented here with this
major qualification and for the primary purpose of comparing
patterns of production and yields among farm size classes.

Corn Production and Yields

Corn is the most widely produced crop in Guatemala. More
than 90 per cent of all farms in the country produced corn in 1964,
This figure is higher in some departments and even approaches 100
per cent in departments where subsistence agriculture predominates
(Table 4.9). Land devoted to corn represented 78 per cent of the
total land used for annual crops in 1964. This figure was 88 per
cent in the central region as contrasted to only 52 per cent in the
coastal region. The importance of corn is especially strong for
small farmers. Not only is corn practically a universal crop for
them, it is also the crop to which most of their land is devoted.
Small farmers account for more than 60 per cent of the production
of corn,

Comparative yields by size of farm for 1964 are shown in Table
4.10. The table includes data for corn grown as a single crop and
for first crop corn where double-cropping is practiced. Yields were
highest for large farms. This is most likely because improved seed,
fertilizer, and other modern practices are used on large farms,
Yields were also higher for the smallest farms than for the small
and medium size groups. A higher labor input and more intensive
production practices probably account for this difference. Yields
were lowest for the size classes representing the largest number of
corn producers and the greatest area of corn production. These
low yields reflect unimproved seed, lack of fertilizer, poor soil,
and inadequate crop rotation and pest control. These are the
producers who must be reached and the conditions that must be
overcome if widespread increases in corn yields are to be obtained.

Some corn is produced under two production practices which
have important implications for yields: interplanting with other
crops, especially beans, and double cropping of the same land. The
interplanting practice is more prevalent among small farmers than
among large ones, and is practiced more frequently in the highland
region than in the coast. Yields were generally lower for interplanted
corn in 1964 (Table 4.11). While this practice is frequently criticized,
no one really scems to know what alternatives would permit the
peasant producer to produce his basic food supply wiili more cer-
tainty. Serious recommendations for change should be firmly based
on results of research at the level of the subsistence farmer,



TABLE 4.9 @ GUATEMALA;

PLANTED TO CORN, BY DEPARTMENT AND REGION

NUMBER OF FARMERS PRODUCING CORN AND AREA

Number Per Cent Area Per Cent
Department P of of Planted of Area
arms Farms to(anx)-n Cropped

Guatemala Total 387,555  92.9 525,141.6 77.8
Coastal Region Total 61,118 89.2 96, 604. 1 51.8
Escuintla 15, 044 87.5 - 31,541.8 37.2
Santa Rosa 18,078  98.8 21,951.6 87.4
Suchitepéquez 12, 221 79.5 13,621.2 60. 6
Retalhuleu 9,214 87.4 17, 485. 2 45,2
Izabal 6, 561 92.4 12,004. 3 77.8
Central Region Total 324,128  93.5 423,376.6 87.8
Guatemala 15,716 92.5 22,310.7 93.3

El Progresc 6, 820 99.6 10,972.3 87.6
Sacatepéquez 8,016 98.3 8,824. 4 86,7
Chimaltenango 21,173 99,8 28, 400. 2 86.8
Solola 13, 305 84,8 10, 829.0 83.7
Totonicapén 18,518 81.7 10, 456. 6 74.5
Quezaltenango 22,184 85.3 18, 316,0 67.7
San Marcos 36, 309 89.6 31,080.6 75.6
Huehucetenango 41,073 98,5 56,442, 0 92,1

El Quichta 37,308 100.0 50, 946. 4 97.0
Baja Verapaz? 13,831  100.0 24,726,9 95, 8
Alta Verapaz 31,189 84.5 60, 795. 8 96.0
Zacapa 6, 656 92,2 11,808.7 77.3
Chiquimula 17,199 100.0 21,361.8 87. 4
}alapa 11,938 92,9 22, 420. 4 93.1
utiapa 21,429 100.0 33,684, 8 81,2
Peten Region? 2,309 100.0 5,160.9 96, 1

Source: Segundo Censo Agropecuario, 1964 Direccion General de

aEstadistica.

Original data showed more farms producing corn than farms
listed in Census; numbers used equal to number of farms and overall

total adjusted.


http:Quich&.37

[os)

TABLE 4.10 ® GUATEMALA: NUMBER OF PRODUCERS
PRGDUCTION AND YIELD, BY SIZE O

OF SiNGLE-CROP CORN, AREA,
F FARM

Farm Size Class orf\hi?rggfrfs ol;elg aclzre;;]st ?hzfa Przd;l:;:tion (éiﬁg)
Less than 0.70 ha 62, 803 80. 4 22,612 22,045 975.0
From 0.70 t0 6.99 ha 218,914 75.1 257,949 206, 903 802, 3
From 6.99 to 45.13 ha 33, 809 73.0 105, 339 84, 847 805.0
From 45.13 to 902. 51 ha S, 095 71.0 41,094 41,925 1,020.1
More than 902.51 ha 167 79.5 11,543 15, 354 1,335.1
Totals 320, 788 75.8 438, 537 371,074 846. 2

¢

Source: Segundc Censo Agropecuario, 1964, Direccitn General de Estadistica,
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TAME 4.11 © GUATEMALA: PRODUCTION AND YIEIDS FOR CORN INTERPLANTED
WITH OTHER CROPS

Farm Size Class Namber  PexCent =, éf;?:m eq Production (ields
(ha ) g /ha )
Less than 0.70 ha 6, 696 8.6 2,516 2, 006 797.3
From 0.70 to 6.99 ha 52,499 18.0 59, 449 7,332 627.9
From 6.99 to 45.12 ha 8,803 19.0 19,934 12,763 640.2
From 45.13 t0 902.51 ha 1,441 20.1 7,178 4,932 687.1
More than 9G2.51 ha 22 10.5 400 426 1,065.0
Totals 69, 461 16. 4 89, 477 57, 459 642.2

Source: Segundo Censo Agropecuario, 1964, Direccion General de Estadistica.
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Double-cropping is a means for more intensively utilizing the
same land resources. It can be practiced where temperatures and
rainfall (both annual amounts and distribution over the year) per-
mit other than seasonal production. Quite often, successful double-
cropping depends upon complementary investments in drainage or
irrigation to extend the effective growing season.

Double-cropping should be expected to increase the yield per
hectare per year if it is to be economical. It is not necessarily true
that it should increase the yields per crop produced. This would
hold, for example, if shorter-m:nuring corn varicties were used to
permit two crops per year. As a result of the varietal difference,
and possibly because of poorer growing conditions for the second
crop, cach of the two crops would probably yield less than a longer-
maturing variety planted during the most favorable part of the
growing season. The data in Table 1.12 do suggest that the yield
per crop is substantially lower for the second corn crop. However,
the total production per hectare per year, or of the two successive
crops considered jointly, would be expected to be larger than the
yields for single-crop corn given in Table 4.10.

Because of the importance attached to the question of produc-
tion in the subsistence sector, it could be essential to know where
corn yields are highest and lowest and if corn yiclds are tending
to decline or increase in any part of the country. Table 4.13 shows
yields by zone for the years in which area data are available, Yields
appear to have been rising as much as 1 to 2 per cent per year for
the country as a whole. Yields are highest in the coastal depart-
ments of Escuintla, Suchitepéques and Retalhuleu (rone 2) and
are also increasing most rapidly there. Yields are also relatively
high in the departments of Quezaltenango and San Marcos (zone 3).
There appear to have been declines in yields in Huehuetenango
and El Quiché (zone 5) and possibly in Chiguimula and Jalapa
(zone 8). The data show that yields vary a great deal from zone to
zone and from year to year. This variation increases the risks asso-
ciated with corn production especially where the adoption of new
inputs or practices which increase production expenses is concerned.

Bean Production and Yields

Beans are the second most widely produced crop and the crop
most often interplanted with corn. Like corn, they are a major
product of the subsistence sector. In 1964, about 22 per cent of the
farmers in the country produced beans and 12 per cent of the area
of annual crops was planted to them (Table 4.14). These propor-
tions arc higher in departments where subsistence agriculture is most
important. Yields of beans have not been increasing and probably



TABLE 4.12 @ GUATEMALA: PRODUCTION AND YIELDS OF CORN PRODUCED AS

SECOND CROP
: Number Per Cent Area Production .
Farm Size Class of Farms of Farms (ha) (mt) Yields
Less than 0,70 ha 8, 564 11.0 3,167 2,569 828.7
From 0.70 to 6.99 ha 20,077 6.9 21, 347 12, 667 594.7
From 6.99 to 45,13 ha 3,692 8.0 12, 329 6, 813 554.0
From 45.13 t0 902.51 ha 637 8.9 4,512 3,032 673.8
More than 902.51 ha 21 10.0 1,128 1,035 941.0
Totals 32,991 7.8 42, 483 26,116 615.9

Source: Segundo Censo Agropecuario, 1964, Direccifn General de Estadistica.



TABLE 4.13 @ GUATEMALA: CORN YIEIDS BY ZONE (kg/ha)

Crop Year

Zoned| 1949 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966
1950 1955 1956 1657 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967

507 508 542 606 506 620 602 607 593 624 481 481 687 856
1,132 1,177 1,022 1,107 1,147 1,265 1,096 1,512 1,580 1,359 1,2381,238 1,630 1,712
935 954 898 1,027 1,087 1,051 957 1,053 994 1,126 1,1651,165 1,114 1,047
573 565 610 650 596 617 679 636 664 709 652 652 832 862
678 600 627 667 670 676 674 680 681 719 678 678 643 639
757 657 595 750 699 703 729 614 743 8§52 829 829 1,047 757
467 615 468 554 419 517 502 571 564 555 494 494 664 672
500 616 502 521 440 597 485 512 577 592 474 474 574 560
643 782 677 710 610 700 776 754 808 790 691 691 934 895

Totals : 685 706 6355 732 691 751 734 776 828 896 808 816 954 902
Source: Direccion General de Estadistica.

OONINUN s LN~

8Zones ars stavisticzl zones defined as. .
zone 1 i iiemala, Sacctepgquez, Chimalierango zone 6 Alta Verapa=, i Perén, Izabal

zone 2 Lz-uiatia, Suchitepquez, Retalhuicu zone 7 El Progreso, Baja Verapaz, Za:apa
zone 3 Quezairenango, San Marcos zone 8 Chiguimula, Jalapa
zone 4 Solola, Totonicapan zone 9 Szira Rosa, Jutiapa

zone 5 Huehuetenango, El Quich&



TABIE 4.14 @ GUATEMALA: NUMBER OF PRODUCERS OF BEANS AND AREA PLANTED,
BY DEPARTMENT AND REGION

Number Per Cent Per Cent

Department of of Pﬁfg 4 of Area

P Farms Farms (?IRJ Cropped
Guatemala Total 90, 493 21.7 83, 548,0 12,4
Coastal Region Total 9,576 14.0 8,271.7 4,4
Escuintla 908 5.3 636. 6 0.8
Santa Rosa 6, 538 35.7 5,737.3 22,8
Suchitepéquez 293 1.9 124, 4 0.6
Retalhuleu 288 2,7 75.3 0.2
Izabal 1,549 21.8 1,697.9 11.0
Central Region Total 80, 181 23,1 74,988, 4 15.5
Guatemala 4,219 24.8 5,021.1 22,0
El Progreso 1,850 27.0 1,262.6 10.1
Sacatepéquez 2,072 25.4 1,152.9 11.3
Chimaltenango 6,206 29.3 7,548.5 23.1
Solol 2,015 12,8 1,363.% 10,5
Totonicapan 1,558 6.9 1,164, 8 8.3
Quezaltenango 1,100 4,2 761.6 2,8
San Marcos 5, 885 14.5 3,975.8 9.7
Huehuetenango 8, 009 19.2 7,906,9 12.9
El Quiché 13,031 34.9 15,219.9 29,0
Baja Verapaz 3,040 22.0 2, 385.5 9,2
Alta Verapaz 9,117 24.7 2,722,3 4.3
Zacapa 2,053 28.5 2,090.6 13.7
Chiquimula 5,626 32,7 4,474.7 18.3
}alapa 3,363 26,2 4, 405. 5 18.3
utiapa 11,037 51.5 13,532, 5 32,6
Petén Region Total 736 31.9 287.9 5, 4

Source: Segundo Censu Agropecuario, 1964, Direccin General de
Estadfstica.

res]
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have decreased, especially in the -poorer production areas of the
central region.

IMPLICATIONS FOR DEVELOPMENT

The dual structure of Guatemalan agriculture has already been
emphasized. Most of the land is in relatively few large farms.
This land is used largely for the production of export crops and
there are indications that it is used less intensively and efficiently
than would be desirable. At the other end of the spectrum is the
large number of small farms which exist in the country. Land in
these farms is used intensively but at a low level of technology.
These small farms as shown in Chapters 2 and 3 mainly produce
subsistence crops for home production and sale, except for some
specialty crops produced for the domestic market.

An important interrelationship exists between the export and
subsistence subsectors—the provision of resident and seasonal mi-
gratory labor by subsistence farms for production operations in the
export crops. The 1964 census identified almost 50,000 colonos,
but other sources suggest that there were as many as 90,000 full-time
resident workers on coffee and cotton farms alone in 1965-66. This
number could easily have reached 100,000 for all large farms in
the country.

Available estimates show that the number of part-time workers
employed in coffee and cotton in 1965-66 was on the order of
400,000. A large proportion of these workers were migrants who
came from the small farms in the highlands to work in the coffee
and cotton harvests and who then returned to their own small
farms to produce corn and beans. This pattern is quite complemen-
tary in the sense that the peak demands for labor in coffee and,
to a lesser extent cotton, are mostly in the off-season for production
in the highlands. Thus, the migratory labor is largely drawn from
the pool of workers who would other wise be scasonally unemployed.
The wages earned by the migrants represent an important contribu-
tion to the total income of their families.

It has been suggested that the availability of a large pool of
temporary workers willing to work for low wages discourages effi-
ciency in export crop production and maintains marginal coffee
farms in production. Historically, various forms of coercion have
been used to insure a sufficient supply of scasonal workers at very
low wages. Currently, wage rates and working conditions have been
improved, at least slightly, and wage rates probably reflect the low-
opportunity costs of labor at home in the highland areas. improve-
ments in labor productivity in the subsistence sector could elevate
opportunity costs for this labor, raise wages for migratory workers,
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and create pressure for improved efficiency in export production.

Very little information could be obtained on income and
capital flows in the agricultural sector. For cotton, there was some
indication that of the total export earnings, approximately one-
fourth goes to pay for imported inputs, one-half goes for domestic
inputs, and the remaining one-fourth represents profits for the pro-
ducer. The allocation of these profits between consumption and
investment in agriculture or other sectors is not known. Similarly,
there is no indication of the extent to which export earnings from
coffee, meat, bananas, or sugar are invested in increased produc-
tion in agriculture or other sectors in the country.

Neither could systematic information on income distribution
in agriculture be located. The cxtreme inequality in farm size
distribution strongly suggests a like inequality in income distribu-
tion. Certainly, the large numbers of farm families with small plots
of poor soil have minimal incomes even if some are able to supple-
ment their production of subsistence crops by work off-farm. This
fact is supported by a few studies that contain data on income levels
of small highland farmers.!

The low productivity of this class of farmers is alsu evident.
Farmers working small plots of land with primitive tools and
traditional inputs will never produce much per man nor per unit
of land. The necessity to increase productivity—and the rate of
growth in productivity—of labor and land in agriculture is a clear
implication. New inputs and improved practices which raise yields
per acre are one way to approach the productivity problem. Giving
more and/or better land to small farmers is another. Moving labor
out of agriculture and mechanizing production is still a third.
These alternatives must be evaluated in terms of their costs and
benefits for the economy as a whole if their implications are to be
understood and if choices are to be made consistent with overall
national development goals and objectives.

1. For example, Hill, G. W., “The Guatemalan Highlands Indian and His
Poverty Agriculture” (unpublished manuscript, 1966).






CHAPTER FIVE

SUPPLY AND DEMAND
PROJECTIONS FOR

F—

SUPPLY AND DEMAND PROJECTIONS are available from several dif-
ferent sources in Guatemala. In general, there is slightly more
agreement on what the demand for various products will be than
on what the domestic production will be. The lack of consistent
data makes it difficult to judge the accuracy of existing projections.
Where possible the linear trend of production and demand during
the 1950-66 period has been used as a benchmark for comparison.
Unfortunately the 1950-66 data for some products either do not
exist or are considered to be too inaccurate to be useful. Linear
trend projections tend to be somewhat more conservative than those
based on the rate of growth of output. This partially accounts for
the fact that the projections based on the linear trend are con-
sistently below those developed by the Banco de Guatemala.

Attention in this chapter is centered on supply and demand
projections for corn, beans, wheat, rice, fruits, vegetables, beef, pork,
poultry, milk and mutton. The relative importance of these prod-
ucts in terms of their value as a percentage of the total value of
agricultural products produced for internal consumption in 1966
is as follows:

1. Corn 23.8
2, Milk 134
3. Eggs 10.3
4, Pork 8.5
5. Fruits 8.8
6. Beans 79
7. Vegetables 7.9
8. Beef 6.7
9. Poultry 37
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10. Potatoes 14
11. Mutton 0.3
12, Other Food Crops A
18. Other Livestock Products 0.7

TOTAL " 100.0

The total value of agricultural products for internal consump-
tion in 1966 accounted for about 55 per cent of the value of total
agricultural production, while the value of agricultural products for
export accounted for slightly over 37 per cent. Products for indus-
trial use accounted for 8 per cent of the total.

The supply and demand projections presented in this chapter
indicate what food balances will be if past trends continue. Food
consumption habits will undoubtedly change as relative prices
change, as incomes increase and as people become more aware of
the imporcance of balanced diets. Such changes are expected to be
gradual. Production patterns, on the other hand, could change
very rapidly depending on developments in the world market and
the success of the various government programs. Thus the supply
projections provide only parc of the information necessary to de-
termine what government programs are needed.

Supply projections developed by the Banco de Guatemala and
demand projections furnished by the Consejo Nacional de Planifi-
cacién are used throughout this chapter. The projection techniques
used varied somewhat from product to product depending on the
type of data available. The general procedure used by the Banco de
Guatemala was to select a base period, usually 1964-67, ard to as-
sume that the future rate of increase in production from the hase
period value would be equal to the average rate of increase during
1950-67. The Consejo’s demanc. projections, on the other hand,
use the 1967 estimates of demana as a basis and compute the rate
of increase in demand from a set of assumptions about the rate of
increase of population, future income and income elasticities.

GRAINS

Corn is the most important food crop grown in Gnatemala. It
is grown extensively throughout the country and comprises about
90 per cent of all cereals in the diets of Guatemalans. Beans are
the second most important food in the Guatemalan diet. Like corn,
they are grown almost everywhere in the country. Rice and wheat
are becoming increasingly important food grains. Their increased
importance reflects the growth of incomes and urban: popujation.
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Corn

The production of corn increased from about 443,000 m.t. in
1950 to more than 680,000 m.t. in 1967. The average annual rate of
increase in production during this period was about 3 per cent.
Corn production varied considerably from year to year. Part of
the variation in production may have been due to changes in the
price of cotton relative to corn and resulting shifts of land from
cotton to corn and later back to cotton. Part can be attributed
to changes in the government's price policies, credit programs, ex-
tension programs and changes in the weather. Data on the produc-
tion and consumption of corn are presented in Table 5.1.

Imports of corn increased suddenly in 1962 to about 26.000
m.t. and then dropped to around 12,000 m.t. in 1963 and have since
remained below that level. Execept for 1962, corn imports have al-
ways been less than 2 per cent of national production.

Supply and demand projection: for corn are presented in
Table 5.2. The supply projections developed by the Battelle Me-
morial Institute (BMI) lic somewhat above those based on the linear
trend line and below those prepared by the Banco de Guatemala
(BG). The demand projections of the Battelle Memorial Institute
are somewhat higher than those prepared by the Consejo Nacional
de Planificacién (CNP).! According to the BMI projections the
supply of corn will exceed the demand by about 15,000 m.t. in 1970
and by 44,000 m.t. in 1980. Based on the past trend of production
and CNP's demand projections, the demand for corn will exceed
the supply by about 87,000 m.t. by 1980. This conclusion corres-
ponds with INCAP’s belief that for the 1970's “. . . it is not pes-
simistic to predict that the lack of efficient storage and price guar-
antees will cause a recurrent scarcity of production and consequently
an inadequate supply of corn.”? Some changes that may help to
increase the supply of corn are already underway, however. Addi-
tional corn storage and drying facilities are likely to be available
within the next few years. There has also been some increase re-
cently in the use of fertilizers on corn. Such increases are expected
to continue.

1. All references to supply and demand projections made by the Battelle Me-
morial Institute (BMI) are based on a preliminary version of their report en-
titled, “Projections of Supply and Demand for Selected Agricultural Products in
Central America to 1970, 1975, 1980.” This report was done for the United States
Department of Agriculture (USDA) in cooperation with the Instituto de Nu-
tricién de Centro America y Panama (INCAP).

2, From a preliminary version of an INCAP report on the present and future
food needs of Guatemala.



TABLE 5.1 ® PRODUCTION, IMPORTATION AND EXPORTAYTION OF CORN (thousands
of metric tons)

Year Production Imports  Exports Apparent Consumption

1950  443.4 0.5 -- 443.9
1951  499,7 -- -- 499.7
1952  470.2 -- 0.1 470. 1
1953  436.3 -- 0.3 436.0
1954  397.3 -- -- 397.3
1955  381.8 5.9 -~ 387.7
1956  444.7 1.9 -- 446, 6
1957  454.2 -- -- 454,2
1958  477.9 0.2 -- 478.1
1959  513.0 -- 0.5 512.5
1960  526.3 -- - 526.3
1961  537.4 0.3 1.8 535.9
1962  559.3  26.3 0.6 585.0
1963  698.4 11.9 0.3 710.0
1964  741.0 10.7 -- 751.7
1965  732.0 1.1 -- 743.1
1966  752.2 -- -- 752.2
1967  680.4 8.3 2.7 686.0

Source: Banco de Guatemala,
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VABIE 52 @ SUPPLY AND DEMAND PROJECTIONS FOR CORN {thousands of metric

tons)
Supply Demand Surplus®
Year
Trendd BMI BG CNP BMI (1)-34)=
(1) (2) (3) 4) (5) (6
1970 779.2 788.0 813.6 - 773.0 -

1972 | 820.2  855.2° 900.4| s814.4  833.0°| .8
1975 | 881.7  956.0 1,048.3 | 902.7  923.0 | -21.0

1980 984.2 1,158.0 1,350.7 |1,071.6 1,114,0 | -87.4

Notation: BMI = Battelle Memorial Institute
BG = Banco de Guatemala
CNP = Consejo Nacional de Planificacion

aLeast-(s)guares trend line is q = 533. 2 + 20.5 t where quantity
(q) ig in 1,000 m.t. and time (t) is in annual units with 1958 = 0.
Obtained by linear interpolation.
CEstimates are based on trend in supply and CNP's demand

proj%;:tions.

All CNP demand prc ections presented in this chapter are based
on the assumption that gross national product will increase at an
annual rate of 4 per cent during 1968-72 and increase to 5 per cent
during 1973-80.

Q
Beans

Bean production increased from about 59,000 m.t. in 1950 to
more than 112,000 m.t. in 1966 and then dropped sharply to around
68,000 m.t. in 1967. The sharp decline in production in 1967 is
due partly to adverse weather conditions and partly to changes in
the procedures used by the Direccién General de Estadistica to
estimate production.

Apparent consumption of beans during the 1950-66 period was
approximately identical to production, Imports of beans have in-
creased slightly in recent years but on the average have been less
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than 2 per cent of national production. Data on production and
consumption of beans are presented in Table 5.3.

Supply and demand projections for the 1970-80 period are
presented in Table 54. Based on the past trend in production,
Guatemala will produce 143,000 m.t. of beans in 1972 and 186,000
m.t. in 1980. The Consejo Nacional de Planificacién estimates that
demand will increase from about 83,000 m.t. to 110,000 m.t. during
the same period. The Battelle Memorial Institute’s supply and
demand projections are considerably lower than those of the Banco
de Guatemala and the Consejo Nacional de Planificacién. Even so,
BMI projects a surplus of beaii production during the 1970's that
increases from about 8,000 m.t. at the beginning of the decade to
around 17,000 m.t. by 1980.

The production projections based on the least-squares trend
line for 1954-66 appear to be the most appropriate for plan-
ning purposes. We expect consumption to be approximately equal
to production. The CNP and BMI projections of demand appear
to be rather low. The low projections of the CNP are due to its
use of 1967 as a base period for making projections. The BMI pro-
jections appear to be based on INCAP’s estimates which suggest
that the demand for beans will increase from around 43,000 m.t. in
1970 to 53,000 m.t. in 1980. The diversity in these projections stems
from considerable uncertainty as to what the past production of
beans has actually been.

Wheat

One would expect the data on the supply and demand for
wheat to be considerably more accurate than the data for most other
agricultural commodities. Most of the domestic production and
nearly all wheat imports are processed by the 14 flour mills which
are members of the Asociacién Nacional de Productores de Harina,
Even so, there is considerable uncertainty about what the supply
and demand for wheat has been. Part of the uncertainty stems
from the preference of some agencies to provide data for calendar
years while other agencies use crop years.

The domestic production of wheat increased from nearly 22,000
m.t. in 1950 to slightly over 40,000 m.t. in 1966, an average of ap-
proximately 1 per cent per year. Apparent consumption, on the
other hand, increased from about 24,000 m.t. to more than 104,000
m.t. during the same period which is an average annual rate of
increase of 4.7 per cent. Production and consumption data for
wheat during the 1950-67 period are presented in Table 5.5,

Wheat imports have usually accounted for more than 60 per
cent of apparent consumption during the 1960s. In 1958 the



TABLE 5.3 @ PRODUCTION, IMPORYATION AND EXPORTATION OF BEANS (thousands
of metric tons)

Year Production Imports Exports Apparent Consumption
1950 59.4 -- -- 59. 4
1951 65.1 -- -- 65.1
1952 66.1 -- -- 66,1
1953 64.2 -- .- 64.2
1954 60.3 -- - 60.3
1955 53.8 0.3 -- 54,1
1956 62.4 0.3 .- 62,7
1957 61.9 0.2 -- 62.1
1958 71.8 -- -- 71.8
1959 49.0 -- 0.1 48,9
1960 79.3 -- 0.3 79.0
1961 80.6 -- 0.8 79.8
1962 81.9 0.3 0.2 82.0
1963 104.7 1.7 0.2 106. 2
1964 111.1 2.4 0.7 112. 8
1965 109. 8 4,1 0.1 113.8
1966 112,7 .- - 112,7
1967 68.0 3.4 1.9 69.6

Source: Banco de Guatemala
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TABIE. 54 @ SUPPLY AND DEMAND PROJECTIONS FOR BEANS (thousonds of metric

tons)
Supply Demand

Year

Trend® BMI BG CNP BMI
1970 133, 2 55.0 148. 4 -- 47.0
1972 143.9 60. 62 159.6 83.2 51. 0P
1975 159.9 69.0 177.9 92.5 57.0
1980 186. 5 87.0 213.3 110.5 70.0

Notation: BMI = Battelle Memorial Institute
BG = Banco de Guatemala

CNP= Consejo Nacional de Planificacich

8].east-squares trend line for production is q =79.95+5.33 ¢
where q is in 1,000 m.t. and t is in annual units with 1960 = 0.
btained from BMI data using linear interpolation.

Asociacién Nacional de Productores de Harina initiated a program
to promote the production of wheat in order to assure that at least
30 per cent of the wheat consumed is produced domestically. The
program has been successful and domestic production is expected
to continue to supply at least 30 per cent of the demand for wheat
during the 1970's.

Projections of the domestic production of wheat during the
1970-80 period are presented in Table 5.6. The projections based
on the trend of production data during the 1950-66 period appear
to be somewhat low. The BMI projections are evin lower. The
production projections based on the trend of praduction during
the 1955-67 period appear to be the most realistic. According to
this trend line, the production of wheat will increase from about
46,000 m.t. in 1970 to nearly 68,000 m.t. in 1980. These projections
are slightly above those of the Banco de Guatemala for 1970 but
considerably below the bank's projections for 1980.

Demand projections for wheat are also presented in Table 5.6.
The projections of the Battelle Memorial Institute liec between



TABLE 5.3 @ PRODUCTION,
WHEATY (thousands of metric tons)

IMPORTATION AND APPARENT CONSUMPTION OF

Year Production Imports Apparent Consumption
1950 21.9 2.0 23,9
1951 26.3 3.4 29.7
1952 22,3 2,9 25.2
1953 19.8 5.2 25.0
1954 18.4 8.1 26,5
1955 14.6 17.3 31.9
1956 18.3 25.7 44.0
1957 18. 4 35.3 53.7
1958 21.5 43.4 64.9
1959 21.5 47.7 69.2
1960 21,2 59.1 80.3
1961 24.6 53.9 78.5
1962 25.8 51,2 77.0
1963 34,1 64,2 98.3
1964 36.1 54.5 90.6
1965 39.4 65,7 105.1
1966 40.1 64. 4 104.5
1967 35.3 59.6 94.9

Source: Banco de Guatemala
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TABLE 56 @ SUPPLY AND DEMAND PROJECTIONS FOR WHEAT (thousands of metric
fons)

Supply Demand Deficit®

Trend® Trend® BMI  BG | Tremd® BMI  CNP [6)-(2)=
(1) (2) (3) (4) (5) (6) (7) | (8)

Year

1970 | 38.4 46.3 34.0 43.8] 130.0 117.0 -- | 70.7
1972 | 40.6 50.6 36.4 50.0| 141.5 127.49 114.9] 76.8
1975 | 44.0 57.1 40.0 61.0| 159.0 143.0 128.8 85.9

1980 499.6 67.8 47.0 84.9| 187.9 177.0 155.9| 109.2

Notation: BMI
BG

CNP

8] east-squares trend line for production based on 1950-66 data is
?9=5824. 96 + 1. 12t where q is in 1,000 m.t. and t is in annual units with
.Least-squares trend line for production based on 1955-67 data is
? -'627. 0+2.15 t where q is in 1,000 m.t. and t is in annual units with
961 = Q.

CLeast-squares trend line for consumption based on 1950-66 data
l%§8= 68. 49 +5.79 t where q is in 1,000 m.t. and t is in annual units wit
1 =
dobtained from BMI data using linear interpolation.

€Deficit figures are based on 1955-66 production trend and BMI
consumption projections.

Battelle Memorial Institute

Banco de Guatemala

Consejo Nacional de Planificacion

those prepared by the Consejo Nacional de Planificacién and those
based on the linear trend. The BMI projections indicated that
the demand for wheat will increase from 117,000 m.t. in 1970 to
177,000 m.t. in 1980. These projections were used to estimate the
amount of wheat that will be imported during the 1970,
Subtracting the projections of supply based on the 1955-67
trend line from the BMI projections of demand we find that wheat
imports will increase from about 71,000 m.t. in 1970 to 109,000 m.t,
in 1980. This amounts to an average rate of increase in imports of
about 5.8 per cent per year compared to an average rate of increase
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in domestic production of about 4.8 per cent per year during the
1970 to 1980 period.

Data on the production and apparent consumption of paddy
rice are presented in Table 5.7. Rice production increased from

TABLE 57 @ PRODUCTION, IMPORTATION AND EXPORTATION OF ROUGH RICE
(thousands of metric tons)

Year Production Imports  Exports Apparent Consumption

1950 8.6 -- -- 8.6
1951 113 0.1 -- 11. 4
1952 9.9 -- -- 9.9
1953  10.8 -- -- 10.8
1954 9.7 0.1 -- 9.8
1955 9.1 0.4 -- 9.5
1956  10.3 0.2 -- 10.5
1957  11.2 0.4 -- 1.6
1958 11.7 0.3 -- 12,0
1959  14.6 0.1 -- 14.7
1960  13.6 -- -- 13.6
1961  12.6 -- 0.3 12.3
1962  15.8 -- -- 15.8
1963 18,2 0.1 0.1 18.2
1964 24,3 -- 0.1 24,2
1965  28.2 0.1 -- 28.3
1966  30.8 -- - 30.8
1967 22,7 0.3 23.0

Source: Banco de Guatemala
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less than 9,000 m.t. in 1950 to nearly 31,000 m.t. in 1966. Consump-
tion appears to have been approximately equal to production dur-
ing the period. Rice imports and exports have been very small.
Soine imports and exports of rice between Guatemala and other
Central American countries are not included in Table 5.7, however.

There seems to be general agreement that rice production will
increase from about 28,000 m.t. of paddy rice in 1970 to around
40,000 m.t. in 1980. (Table 5.8.) The demand projections of the
Battelle Memorial Institute indicate a surplus production of about
10,000 m.t. by 1980 while the projections of the Consejo Nacional de
Planificacién suggest that the rice surplus will be somewhat less
than 3,000 m.t. Thus it appears that Guatemala will be a net
exporter of rice throughout the 1970',

FRUITS

Guatemala’s climate is favorable for the production of a wide
variety of fruit. There has been little interest among farmers in
commercial fruit production, however, except for a few commer-
cial plantings of pears, citrus fruits, apples and pinecapples.?

The need for a substantial increase in fruit production was
reported by INCAP in its study of Guatemala’s food needs. Ac-
cording to INCAP, fruit production in 1965 was only about 60 per
cent of the amount required to provide Guatemalans with the
minimum requirements for an adequate diet.

There are almost no numerical data on fruit production before
1965, INCAP estimated that fruit production in 1965 was 100,423
m.t. Their projections of fruit production during the 1970’s are as
follows:

Year Praduction (m.t.)
1970 119,271
1975 141,656
1980 168,244

Given the existing data situstion, these estimates must be considered
to be their best guess.

Estimates of fruit production prepared by the Direccién
General de Mercadeo Agropccuarin tor the 1965-68 period are
presented in Table 5.9. Their esiimates are slightly higher than
those of INCAP.

Comparing INCAP’s estimuates with the demand estimates in
Table 510 which were prepaied hy the Conscjo Nacional de

i. lVorlhie;. R. M., Fruit Production in Guatemala, USAID Report, Guatemala,
uly, 1967,
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TABLE 5.8 @ SUPPLY AND DEMAND PROJECTIONS FOR ROUGH RICE (thousands of
metric tons)

Supply Demand

Y

car Trend® BMI BG CNP BMI
1970 28. 4 27.0 27.9 -- 20.0

b b

1972 30.7 30. 2 31.8 27.7 21.8
1975 34,1 35.0 37.2 30,9 24,6
1980 39.8 41.0 51.6 37.2 30.7

Battelle Memorial Institute

Notation: BMI
BG
CNP

1]

Banco de Guatemala

Consejo Nacional de Planificacidn

8L east-squares trend line for production is q = 14,75+ 1,14 ¢t
‘i\{ggge is in 1,000 m.t. of rough rice and t is in annual units with
Obtained from BMI data using linear interpolation.

Planificacién we find that demand is expected to exceed supply by
about 12,000 m.t. in 1975 and by 19,000 m.t. in 1980. These pro-
jections are based on the assumption that programs for increasing
fruit production will not be implemented soon enough to sub-
stantially affect production during the 1970"

VEGETABLES

The variations in clim.te and topography in Guatemala permit
the production of almost any type of vegetable. It has been esti-
mated that at least 30 diTerent types of vegetables are being grown
on a commercial scale. Data on vegetable production is almost non-
existent, however. Thus any demand and supply projections must
be used with considerable caution. There appears to be general
agreement that vegetable production has increased fairly rapidly
since 1960 and that domestic consumption has increased slowly.
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TABLE 59 © FRUIT: PRODUCTION : (thousands of - metric tons).

Fruit 1965-66 1966-67 1967-68
Citrus 42,9 53.3 56. 1
Coconuts 18.7 19.8 19.6
Avocado 14.8 16. 4 15.8
Mango 9.2 8.8 2.3
Pineapple 8.9 9.2 10.0
Apples 3.4 3.6 3.3
Peaches 2.0 2.0 1.6
Pears 1.5 L6 1.3
Others 20.9 21.5 19.1
TOTAL 122.3 136.2 136. 1

Source: Direccion General de Mercadeo Agropecuario.

Exports of vegetables, primarily to El Salvador, reportedly have
increased substantially.

The value of vegetable production in 1966 was estimated to be
approximately 16 million quetzales while the value of exports was
around 1.5 million quetzales.# Onions, tomatoes, potatoes, garlic,
peppers, cabbage and melons are the most important vegetables
produced.

The projections of demand for vegetables made by the Battelle
Memorial Institute, the Consejo Nacional de Planificacién and the
Instituto de Nutricién de Centro America y Panama are presented
in Table 5.11. Considering the lack of data, it is not surprising
that there are substantial differences in these projections. INCAP's

4. Atlee, Charles B, Jr., Produccién de Hortalizas en Guatemals, USAID Re.
port, Guatemala, January, 1968,
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TABLE 5.10 ® PROJECTED.DEMAND FOR FRUITS (thousands of metric tons)

Product 1972 1975 1980

Oranges 77.8 87.6 106.6
Pineapples 10.6 11.8 14,1
Apples 4,2 4.7 5.6
Others 45.7 50.9 60. 8
TOTAL 138.3 155.0 187.1

‘Source: Consejo Nacional de Planificacich..

projections represent approximately 50 per cent of the vegetables
which it considers necessary to provide Guatemalans with an ad-
equate diet. The BMI projections appear to be rather high while
the CNP projections appear somewhat conservative,

According to the CNP projections the domestic demand for
vegetables will increase from about 105,000 m.t. in 1972 to around
140,000 m.t. in 1980. INCAP, on the other hand, projects an 80,000
m.t. increase in demand during the 1970-80 period. We are in-
clined to accept the CNP projections.

Supply projections based on the linear trend of data provided
by the Banco de Guatemala are presented in Table 5.12. According
to these projections, vegetable production will increase from 146,000
m.t. in 1970 to about 180,000 m.t. in 1980. Production of potatoes
is expected to increase from 22,000 m.t. to 30,000 m.t. during the
same period.

Comparing the bank's supply projections with the CNP demand
projections, we find that the exportable surplus of vegetables de-
creases slightly from 58,000 m.t. in 1972 to around 40,000 m.t. in
1980.

LIVESTOCK

The number of hogs, cattle and chickens has increased rather
rapidly since the early 1960’s while sheep numbers have continued
to decline, It seems doubtful that hogs and chickens will continue
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TABLE 511 @ PROJECTED ‘DEMAND FOR VEGETABLES (thousands of metric tons)

BMI CNP INCAP2
1970 1975 1980 [ 1972 1975 1980 | 1970 1975 1980
Potatoes 12 16 19 12 13 16 - = -
Vegetables 250 301 366 | 105 117 140 | 198.7 235.9 280.3
a. Tomatoes - == a- 17 19 23] -- = ..
b. Cabbages - me .a 10 11 13 . e e
¢. Garlic .. =e e 2 2 2 . ee -
d. Onions - e e 12 14 17) - - -
e. Others - s s 64 71 85 .. ee aa

Source: Battelle Memorial Institute (BMI)
Consejo Nacional de Planificacidn (CNP)

Instituto de Nutricion de Centro America y Panama (INCAP)

4INcaP figures are designated as "apparent consumption or annual
production. " Thus, in the case of vegetables, INCAP's projections
represent both supply and demand. INCAP lists the original source of
their data as, "Anuario Estadistico Centroamericano de Comercio Exterior
1965, SIECA."

to increase as rapidly in the 1970's as they have in the 1960's. Cattle
raising is expected to continue to expand, however, as new pasture
areas arc opened up by the road development program. It seems
likely that the number of sheep will continue to decline during the
1970's.  Official estimates of livestock numbers are presented in
Table 5.13.

Cattle

According to the Direccién General de Estadistica, cattle num-
bers increased from a low of about 992,700 head in 1955 to around
1,383,600 head in 1965 and then declined to 1,241,600 head in 1967.
Unofficial estimates suggest that the actual number of cattle exceed
the official estimates of the DGE by about 10 per cent. The num-
berlof cattle shown in Table 5.13 includes both beef and dairy
cattle.

5. Total number of dairy cattle in 1962, for example, was 212,879,
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TABLE 5.2 @ SUPPLY OF VEGETABLES (thousands of metric tons)

Vegetable Potato Net Exports
Year Production® Production® of Potatoes
1950 80.7 8.8 --
1951 82.9 9,4 --
1952 86,3 9.8 --
1953 89.0 10.3 --
1954 92.7 9.7 --
1955 96. 2 8.3 --
1956 98.2 10.1 .-
1957 102.0 13.2 --
1958 105. 6 13.5 --
1959 110.2 13.4 --
1960 113.9 12.9 --
1961 119, 1 14.2 2.5
1962 118.2 16.6 3.5
1963 122,1 14.3 4.1
1964 125. 8 17.5 6.7
1965 129.7 20.7 9,7
1966 133.8 23,2 --
1967 -- 14.2 -
Projections

1970 146. 4 _1_—22. 4

1972 153.1 23.9

1975 163.1 26.2

1980 179.9 30.0

Source: Banco de Guatemala

8Pprojections for 1970-80 are based on the least-squares trend line
for 1950-66, q = 106,20 + 3.35 t where q is in 1,000 m.t. and t is in
annual %nits with 1958 = 0.
Projections for potatoes are based on the least-squares trend line
for 1950-66, q =13.29 +0.76 t where q is in 1,000 m.t., and t is in annual
units with 1958 = 0.

More than 50 per cent of the cattle are raised in the five de-
partments on the south coast.® Cattle’ production in the north
coast area has been expanding, however, as new roads have opened
up new pasture lands. The annual rainfall on the south coast
averages from 2,000 to 3,500 millimeters, most of which comes dur-
ing late April to late October. Feed is very short during the dry
season and the extremely heavy rainfall from May to October
makes it difficult to cure roughages during the wet season. As a

6. These are Escuintla, Jutiapa, Santa Rosa, Suchitepéquezr and Retalhuleu.



TABLE 513 @ LIVESTOCK NUMBERS (thousand. head) .

Year Cattle Hogs Sheep Chickens Goats
1950  919.1 4242 715.6  4,259.6 78.8
1951 979, 4 391.5 - - --

1952 1,194.1 414.7 888. 5 -- 76. 6
1953  1,270.3 462.0 812.9  4,654.5  134.2
1954  1,217.8 434.6 868.2  4,259.4 90. 7
1955 992,7 390. 4 739.3  4,116.1 86. 4
1956  1,016.6 361.8 756.2  4,258.7 77.7
1957  1,048.8 401. 4 826.2  4,745.9 84. 4
1958  1,113.0 403. 4 839.5  4,706.9 87.8
1959 1,142.3 406.3 791.6  4,774.8 89. 1
1960  1,062.0 -- 840.9  4,772.5 92.6
1961 1,134.4 409. 3 676.5  4,819.0 88.6
1962 1,121.9 387.9 792.2  4,514.8 85.9
1963  1,263.3 381.0 702.3  5,350.5 89,3
1964  1,323.8 381.0 681.0 -- --

1965  1,383.6 473.9 794.1  6,350.9 --

1966  1,327.6 542.9 526.0  5,945.5 --

1967  1,241.6 594, 1 631.6  6,113,4 --

19682  1,230.4 639. 2 681.9  5,494.4 --

Source: Direccidh General de Estad{stica

8A11 1968 figures are preliminary.
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result, cattle frequently lose weight during the dry season and the
size of the annual calf crop is reduced. The problem of providing
adequate “ced for cattle throughout the dry season has been cited
as the most critical factor facing the cattle industry.” A research
program designed to solve this problem was outlined in 1967 but
very little is being done yet in this area.®

There is considerable uncertainty about the future develop-
ment of the cattle industry in Guatemala. Projections made by the
Banco de Guatemala suggest that beef production will increase from
around 46,500 m.t. in 1970 to nearly 84,000 m.t. in 1980 Projec-
tions based on the past trend indicate production will increase
from 31,800 m.t. to 45,400 m.t. during the same period. The key
factor in the development of the cattle industry is the ability of
exporters to obtain favorable prices for beef in the world market.
There is little doubt but that the cattle producers can and will be
able to solve their production problems if they can obtain favorable
prices. Assuming that prices will continue to remain favorable,
the projections of beef production made by the Battelle Memorial
Institute appear to be the most realistic available. (Table 5.14)
According to the BMI projections, beef production is expected to
increase from 42,200 m.t. in 1970 to 64,100 m.t. by 1980.

The BMI projects the domestic demand for beef to be 53.000
m.t. in 1970 and 82,000 m.t. in 1980. These projections seem rather
high. Projections prepared by the Consejo Nacional de Planificaci6n
suggest that the demand for beef will increase from about 30,400
m.t. in 1972 to around 42,100 m.t. in 1980. We have used the
Consejo’s demand projections and the BMI supply projections to
estimate the exportable beef production during the 1970's. The
results presented in Table 5.15 indicate that the amount of meat
available for export will increase from 15,300 m.t. in 1972 to 22,000
m.t. in 1980.

The assumption that exporters will be able to obtain favorable
prices in the world market is equivalent to assuming that exporters
will continue to be able to export substantial amounts of beef to the
United States. Of the 4,764 m.t. of beef exported in 1964, for ex-
ample, about 83 per cent was shipped to the United States and
most of the remainder went to Puerto Rico. Thus any new im-
port restrictions on beef entering the United States would un-
doubtedly slow the growth of Guatemala’s cattle industry and in-
validate our projections of production and exportable surplus.

7. Shepard, Vard M., The Livestock Development of Guatemala, USAID Report,
Guatemala, August, 1967,

8. Noland, Paul R., Problems in the Animal Nutrition Program, USAID Re-
port, Guatemala, September, 1967.



TABLE 5.14 @ PROJECTIONS FOR BEEF PRODUCTION

U

Inventory Slaughter Numbers Edible Edible Beef Production
(1000 head) 1000 head) Beef per (1000 m.t.)
Year [Trend@ BMI Trend  BMID BG A?én;a_lc Trend  BMI BGd
g
1970 1, 429 1,898 200.0 265.7 292:7 159 31.8 42.2 46.5
1972¢ 1,487 1,879 215.6 285.4 327.0 160 34.5 45.7 52.3
1975 1,575 2,100 236.2 315.0 386.0 162 38.3 S1.0 62.5
1980 1,721 2,430 275.4 388.0 509.4 165 45.4 64.1 84.0

Notation: BMI

BG

3] east-squares trend line for the 1955-67 period is q = 1, 166.0 + 29. 2 t where q is in 1,000
head and t is in annual units with 1961 = Q.
MI estimates based on assumption that 14 per cent of inventory is slaughtered in 1970, 15
per cent in 1975 and 16 per cent in 198(5).
CBased on BMI estimates.
Figures obtained from Banco de Guatemala projections for total production of cattle by
subtracting 10 per cent assumed to represent increases in livestock inventory.

Battelle Memorial Institute

Banco de Guatemala

L}
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TABLE 5.15 @ PROJECTED DEMAND AND EXPORVABLE SUPPLY OF BEEF (thousands
of metric tons)

Demand
Year BMI CNP Exportable Surplus
1970 53.0 -- --
1972 57.8 30.4 15.3
1975 ' 65.0 34.4 16. 6
1980 82.0 42,1 22,0

According to the estimates of the Direccién General de
Estadistica (DGE), the number of hogs increased from 424,200 in
1950 to 594,100 in 1967. (Table 5.13)

Guatemala consumes more pork than it produces. The im-
portation of live hogs has been especially high since 1968. (Table
5.16) This is reflected in the rapid increase in hog numbers reported
by the DGE since 1964. The rapid expansion of the hog industry
is due partly to the high price of pork. The farm price of fat hogs
usually is about double that of beef cattle. The average live weight
price of hogs in 1967, for example, was between 23 and 24 cents a
pound compared to 12 to 14 cents live weight for cattle.

The projections of hog production based on the past trend in
hog numbers indicate that the production of pork will increase
from about 15,900 m.t. in 1970 to 18,200 m.t. in 1980, These pro-
jections are somewhat higher than those of the Battelle Memorial
Institute. (Table 5.17) The projections prepared by the Banco de
Guatemala suggest that pork production will be at least twice as
great as indicated by the projections based on past trends.

The Battelle Memorial Institute projects the demand for pork
to increase from about 15,000 m.t. in 1970 to 21,000 m.t. in 1980,
Using these estimates and the production projections based on past
trends, the deficit in pork production increases from 900 m.t. in
1970 to 2,800 m.t. by 1980. (Table 5.18) Using the CNP's demand
projections and past production trends, the pork production deficit
in 1980 is about 11,800 m.t. This figure appears to be somewhat
high. Given recent developments in the pork industry, it seems
likely that the amount of pork supplied will be fairly close to the
amount demanded in the early 1970's, but that the production
deficit will increase in the second half of the decade.



VABLE 5,16 @ IMPORTS AND EXPORTS OF MEAT (metric tons)

Chickens (Live) | Beef (Live) Pork (Live) Processed Meat?
Year Imports Exports|Imports Exports|Imports Exports|Imports Exports
1959 | 111.8 2,6 |3,042 388 7.0 124,8 | 291.2 7.0
19601 140.1 6.0 {2,777 249 1.2 148.0 | 194.0 542.9
1961 | 46.2 5.5 13,200 305 8.9 211.7 [213.9 1,114.4
19621 10.3 4.3 | 2,789 5 3.7 85.3 | 160.6 4,919.2
1963 | 26.0 10.6 |i1, 445 159 237. 170.7 | 241.5 6,043.6
1964 35.5 24,3 8,121 215 201.4 84.2 {140.6 4,764.6
1965| 92,9 41.8 | 6,844 26 721.2  61.8 §290.1 5,811.5
1966 132.5 18.1 |[10,192 50 697.7 76.1 -- 5,924,7
igg'g -- 23.7 -- 82 -- 65.3 -- 8,780. 4

Source: Direccioh General de Estadistica.

8Imports of processed meats are largely canned and prepared meats.
Exports of processed meats are entirely refrigerated and frozen fresh meat,

TABLE 5,17 @ PROJECTIONS FOR PORK PRODUCTION

Slaughter Edible Pork | Edible Pork

Inventory Numbersa . Production

Year | (1,000 head) (1000 head) | per Animal | (1500 me )
Trend? BMI Trend BMI (kg) Trend BMI

1970 | 480.0 425.6 302.4 268.1 52.6 15.9 14.1
1972C | 489.8 432.0 308.6 272.1 53.0 16.3 14.4
1975 | 504.5 441.5 317.8 278.1 53.7 17.1 14,9
1980 | 529.0 465.9 333.3 293.5 54.7 18.2 16.0

8Based on the assumption that 63 per cent of inventory is
slaught%red each year,
Least~squares trend line for the 1951-67 period is q = 426. 1
+4.9 t where q is in 1,000 head and t is in annual units with 1959 = 0.
CBMI figures for 1972 obtained by linear interpolation.
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TABLE 5,18 @ PROJECTED DEMAND FOR PORK (thousands of metric tons)

Demand Deficit Production
Year BMI CNP a b
1970 15.0 -- 0.9 --
1972 16.2 22.4 (0.1) 6.1
1975 18.0 25,0 0.9 7.9
1980 21.0 30.0 2.8 11.8
Notation: BMI = Battelle Memorial Institute

CNP = Consejo Nacional de Planificacidn

8Deficit production based on trend of production and BMI
estimatgs of demand. Parentheses denote surplus for 1972,
Deficit production based on trend of production and CNP
estimates of demand.

Poultry

There was a rapid increase in the production of chickens be-
tween 1962 and 1965. This increase was almost entirely due to an
increase in the broiler population. The production of broilers has
fallen off since 1965, however, due to increased disease problems
and lower prices.

The projections of chicken population based on the past trend
are:

Year Thousands of Birds®
1970 6,410
1972 6,690
1975 7.109
1980 7,808

These projections may be somewhat high because they are heavily
influenced by the rapid increase in chicken numbers between 1963
and 1967. Even so, poultry producers are able to increase the
number of birds by at least a half million per year if they want.
Thus, the projected inventory of 7,808,000 birds by 1980 is cer-
tainly feasible.

Egg production has increased rather slowly during the past 17
years. The total number of hens increased from about 1,907,000
in 1957 to around 2,287,000 in 1967. Egg production, based on an
assumed 100 eggs per year per hen, increased from about 191 to
229 million during the same period. (Table 5.19) Estimates of

9, The lcast-squares trend line is Q = 5,012.0 4. 139.8T where Q is in 1000's of
birds and T is in annual units with 1960 = 0.
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TABLE 5,19 ® PRODUCTION OF MILK AND EGGS

Eggs® Milk

1950 .- 76.9
1951 -- -

1952 -- 152.6
1953 191,5 169.5
1954 184.6 97.1
1955 163.6 86.0
1956 168. 2 89.5
1957 190.7 90.1
1958 208.5 124,0
1959 212, 2 135.0
1960 213,9 90. 3
1961 222.3 98. 2
1962 217.6 122,2
1963 241, 8 150.6
1964 - 161.0,
1965 227.7 146, 2
1966 220.7 163.7
1967 228.7 190, 2
1968° 215.0 --

Source: Direccioh General de Estad{stica

8Based on an estimated 100 e £8 per year per hen reported to be in
production. (For example, 1, 915.0(%0 hens were reported to be in
productl)on in 1953.)

1968 figures are preliminary.

egg production vary considerably, however. Available estimates
for 1967, for example, range from 250 to 460 million eggs.
Projections of egg production range from 12,000 to 44,500 m.t.
for 1970 and from 15,000 to 117,700 m.t. for 1980, (Table 5.20) We
are inclined to accept INCAP's estimates of production which indi-
cate that there will be about 15,800 m.t. of eggs produced in 1970
and 22,800 m.t. in 1980. Using INCAP's production projections
and the BMI's supply projections, there are 2,800 m.t. of eggs
available for export in 1970 and 1,800 m.t. in 1980, The export
Projections for 1970 seem rather high. It appears more likely that
the quantity of eggs demanded will be approximately equal to
the quantity supplied during the next 10 years. Egg exports may
increase somewhat during the next five years but there is no indi-
cation that Guatemala will become a large exporter of eggs.
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TABLE 520 @ PROJECTED SUPPLY AND DEMAND FOR £GGS (thousands of metric

tons)
Production@ . Demand
Year Trend® BMI  INCAP _ BG BMI  CNP
1970 15.0 12,0 15.8 44,5 13.0 --
1972¢€ 15.5 12. 4 17,0 54.1 142  36.8
1975 16.3 13.0 18,7 72.4 16.0 41.9
1980 17.7 15.0 22.8 117.7 21.0 51.9
Notation: BMI = Battelle Memorial Institute

INCAP = Imstituto de Nutricigh de Centro America y Panama

BG = Banco de Guatemala

CNP = Consejo Nacional de Planificacicn

59. 36

8Conversion to metric tons is on the basis of 1,000, 000 eggs =
, t.

Least-squares linear trend line based on the 1953-67 period is

q = 12,37 + 0,265 t where q is in 1,000 m.t. of
Snits witn 168 q m.t. of eggs and t is in annual

CBMI and INCAP figures for 1972 obtained by linear interpolation,

Dairy Products

Milk production appears to have increased fairly rapidly since

1960. According to a livestock survey taken in September of 1966
by the Direccién General de Estadistica, there were 302,620 milk
cows in the country, 211,837 of which were in production. The

aver
survi
€xce

age cow was producing about 2.5 liters of milk per day. The
ey was taken during the rainy season when pastures were in
llent condition. Thus the figures probably overestimate the

average percentage of cows in production and the total amount of
milk produced.

amo
ucts

The CIF value of dairy products imported during 1966
unted to Q 2.42 million. Guatemala exports some milk prod-
to other Central American countries, Most of the fresh milk

e€xports go to El Salvador which is close to the milk producing
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areas on the south coast. ata on imports and exports of dairy
products are presented in Table 5.21,

Projections of the supply and demand for dairy products vary
considerably. (Table 5.22) The Battelle Memorial Institute pro-
jected milk production to decrease from 105,000 m.t. in 1970 to
100,000 m.t. in 1980. The Banco de Guatemala projects milk pro-
duction to increase from 25%.000 m.t. in 1970 to more than 350,000
m.t. in 1980. Projections based «n the trend of production during
the 1953-67 period indicate r:at milk production will be about
170,000 m.t. in 197V and incres:e to around 214,000 m.t. by 1980.
These projections a.pear to be somewhat low.

The demand for milk is projected by the Battelle Memorial
Institute to increase from 208,000 m.t. a year in 1970 to 327,000 m.t.
by 1980. The Consejo Nacional de Planificacién, on the other hand,
projects demand to increase from 292,000 m.t. in 1972 to more than
413,000 m.t. in 1980. Using the Consejo’s demand projections and
the production projections based on the past trend, the milk pro-
duction deficit increases from 113,000 m.t. in 1972 to 199,000 m.t.
in 1980. Using the BMI demand projections and the production

TABLE 5.21 ¢ IMPORTS AND EXPORTS OF MILK PRODUCTS (metric tons)

Evaporated ox;v1 Condensed Milk

Year [Fresh Milk and Cream c

Imports Exports Imports
1959 9.6 1,830.2 3,545.0
1960 23.4 2,737.2 3,310.9
1961 37.7 2, 680.6 2,877.8
1962 3.4 2,060.3 4, 066. 5
1963 3.8 2,386.1 6,440, 2
1964 13. 4 2,989.1 5,373.6
1965 12,5 2,049.3 3,477.9
1966 43.1 2,447.6 --
1967 -- 2,113.3 .-

Source: Direccion General de Estadfstica.
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TABLE 522 @ PROJECTED SUPPLY AND DEMAND FOR MILK (thousands of metric fons)

Production Demand Deficit
Year { BMI BG Trenda| BMI CNP INCAP (5)-(3) (4)-(3)
(1) " (2 (3 (4 (5) (6) (7p (8)c

1970 (105.0 258.5 170.3 [208.0 -- 259.5 -- 37.7
1972901038 274.8 179.0 [228.4 202.8 -- 113. 8 49,4
1975 1102.0 301.2 192.0 |259.0 333.1 331.2 | 141.1 67.0

1980 {100.0 350.7 214,0 |327.0 413.2 422,7 | 199.2 113.0

Notation: BMI
BG = Banco de Guatemala

CNP = Consejo Nacional de Planificacion

Battelle Memorial Institute

INCAP = Instituto de Nutricidn de Centro America y Panama

#Least-squares trend line for the 1952-67 period is qh= 126. 6
+ 4, 37 tbwhere qisin 1,000 m.t. and t is in annual units wit 1960 = 0,
Based on CNP demand projections and trend in production.
CBased on BMI demand projections and trend in production.
BMI figures for 1972 are based on linear interpolatioan.

projections based on the past trend, the deficit for 1972 is 49,000
m.t. and increases to 113,000 m.t. in 1980,

The projections of the deficit of milk production seem some-
what high. Even so, they suggest that if the past trends continue,
the demand for milk in the 1970’s will undoubtedly increase at a
faster rate than the supply. This is substantiated by reports that
some of the leading dairy producers are selling their herds to farm-
ers in other Central American countries.

The demand projections of the BMI and CNP appear to be
based on what consumers should consume rather than on what
they will actually consume. Net milk imports on a fluid weight
basis recently have been about 10,000 to 15,000 m.t. a year. It is
impossible to obtain a precise estimate from the available data
because there is no way to detesmine exactly how much of the
different types of processed milk products were imported. It seems
unlikely that milk imports will triple by 1980. If they did, imports
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would still be only 45,000 m.t., which is considerably less than
suggested by the available projections. For planning purposes,
we have chosen to assume that net imports of milk will be equal
to 20,000 m.t. in 1970 and 40,000 m.t. in 1980.

Sheep Production

The estimated number of sheep declined from 826,200 in 1957
to 631,000 in 1967. Approximately 90 per cent of the sheep are
located in the five Northwestern departments of Huehuetenango,
San Marcos, El Quiché, Quezaltenango and Totonicapdn. The
.average number of sheep per producer in these departments ranges
from 10 to 27. Some flocks in the departments of Huehuetenango
and San Marcos, however, contain over 100 sheep.’® The majority
of the flocks are owned and managed by the indigenous population.

Mutton is not a particularly popular meat and relatively little
mutton is sold in meat markets in the larger cities. The estimated
number of sheep slaughtered was 114,900 head in 1960 and 78,300
head in 1967. (Table 5.28) There are very few sheep imported or
exported.

The number of sheep is expected to continue to decline dur-
ing the 1970’s. The projected numbers of sheep based on the past
trend are:

Year Thousands of Sheep™
1970 626
1972 600
1975 561
1980 496

The total demand for mutton and wool during the 1970's is ex-
pected to remain equal to the supply.

SUMMARY

If past trends continue, Guatemala will be able to export small
amounts of beans and rice and fairly substantial amounts of beef
and vegetables during the 1970's. It will need to import small
amounts of pork and fruits and relatively large quantities of corn,
wheat and milk. A summary of the projected surpluses and deficits
for the major food products is presented in Table 5.24.

10. Madsen, Milton A., Report on Sheey and ¥ ool Production in Guatemala,
USAID Report, Guatemala, March, 1966,

11. Projections are based on the ieast-squares trend line Q = 7563 — 130T
where Q is in 1,000 head and T is in annual units with 1960 = 0,
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TABLE 523 @ LIVESTOCK SLAUGHTERED (thousand head)

Year Cattle Hogs? Sheep
1950 161.5 -- --
1951 168. 4 -- --
1952 169. 8 -- --
1953 164.3 -- --
1954 171.9 -- --
1955 167.1 -- --
1956 168.3 -- --
1957 175.2 -- --
1958 179.9 732.8 117.8
1959 182,9 725.2 177.5
1960 192.6 825.1 114,9
1961 185.1 769.2 161.3
1962 194.1 714.6 92,5
1963 207.3 643.1 64.3
1964 205. 6 765.9 86.7
1965 207.9 829,9 65.9
l966b 197.8 953.9 100.9
1967 209.3 1,062, 2 78.3

Source: 1950-58 Ministerio de Agricultura.
1959-60 Banco de Guatemala.

8F igures reported by the Bank for hogs appear to be three to
four tini)es arger than those reported by other agencies.
Preliminary.

There is no reason to believe that past trends will continue.
A number of programs have been proposed already for increasing
the production of certain agricultural products. Some of these pro-
grams undoubtedly will be initiated within the next several years.
The supply and demand projections do not provide enough in-
formation to allow us to predict which programs will be most
successful. Nor do the projections by themselves serve to indicate
what types of programs should be undertaken. The projected 1380
deficit of 109,000 m.t. of wheat, for example, does not imply that
a substantial addition to the present program to increase wheat
production is needed. One result of a self-sufficiency program for
wheat undoubtedly would be to enlarge the corn production deficit.

In very broad terms, programs designed to increase grain pro-
duction would tend to benefit small farmers while programs to
increase fruit and livestock production would tend to benefit large



VABLE 524 @ SUMMARY OF PROJECTIONS OF SURPLUSES OR DEFICITS FOR MAJOR

FQOD PRODUCTS

Surplus Deficit Surplus or Deficit

Product Year as a Per Cent of

(1,000 m.t.) (1,000 m.t.) Total Production

Corn 1970 -- “- -
1980 -- 87,48 (8.9)b
Beans 1970 8.0C - 6. 0P
1980 17.0 - 9.1
Wheat 1970 .- 70,74 2152.7
1980 -- 109, 2 161.1
Rice 1970 3.0% -- 11.5
1980 2.6 -- 6.5
Fruits 1970 -- 13.4°% (9.53"
1980 -- 18.9 (11,2
Vegetables 1970 58.08 -- 35,60
1980 40.0 - 22.2
Cattle 1970 15.3! -- 33, 5]
1980 22.0 - 34.3
Hogs 1970 -- 0.94 (5.7
1980 -- 2.8 (15. 4
Eggsk 1970 -- -- --
ge 1980 -- .- --
Milk! 1970 -- 20,0 11.5
1980 -- 40.0 18.6

8Baged on linear trend supply and CNP demand projections.
Total production based on trend projections.
gBased on BMI supply and demand Ero{ections.
Based on linear trend supply and BM[ demand projections.
feBased on INCAP supply and CNP demand projections.
Total production based on INCAP projections.
%Based on BG supply and CNP demand projections.
Total production based on BG projections.
1Baged on BMI supgly and CNP demand projections.
Total production bascd on BMI projections.
kBased on INCAP supply and BMI demand projections exports

would bf 2,800 m.t. in 1970 and 1, 800 m.t. in 1980.

See text for a discussion of the significance of the milk deficit

figures.
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farmers. A program for increasing the production of vegetables
would probably benefit both large and small farmers,

Similarly, programs designed to increase vegetable and grain
production would tend to be labor-using, while programs directed
towards increased production of fruit and livestock products would
tend to be capital-using. A fruit program designed to diversify
coffee farms would tend to increase the demand for labor during
the harvest season for fruit but would reduce the demand for
labor during the coffee harvest.
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CHAPTER SIX

GOVERNMENT
POLICIES AND
PROGRAMS

[

Acmcumuml. GROWTH takes place in areas having a minimal
infrastructure of roads and markets, adequate soils, availability of
enough water for crop production, seed varieties with inhcrent yield
potentials, fertilizer to combine with the inputs of land, seed and
labor, and production practices which enhance and conserve the
productivity ol the inputs. The rate at which growth takes pl.ncc
dlrectly reflects the profit potential of the adoption of new practices
and inputs. Government policies and programs must embrace
action to increase the level and stability of this profitability as an
incentive to change, as well as action to assure the necessary services,
inputs and technology. Research, extension, storage, processing,
markets and transportation are but a part of the essential requisites
that must be provided from private or public sources. This chapter
is concerned with past public expenditures and programs in Gua-
temala and suggestions for changes and improvements.

PUBLIC REVENUES AND EXPENDITURES IN AGRICULTURE

This section focuses on the extent to which public resources
are used to support agricultural development. It raises the funda-
mental question of the nced to expand public expenditures and
public programs. The contribution of the agricultural scctor to
public revenues is analyzed and compared to public expenditures
for rural development.

Agricultural taxes are the major source of public revenue in
the agricultural sector. Agricultural taxes vary in amount from
year to year but do not appear to have changed much in absolute
terms during the last ten years. (Table 6.1) It may well be that




TABLE 6.1 @ GMMAWWTM(MMM*M

zales)
! '? Of () of
Total ! otal ee _% of % of
Agricul- |% of Gov. % of | Coffee % of Produc- |Cotton Toral Cotton

tural  Direct hdirect [Iotal Rev- Ag. | Export 'Ag. tion E:Ttport Ag. Productrion
Year | Taxes Taxes? Taxes uTax&s enue GDP Tax Taxes Value ax Taxes Value

1958 110,486.4 0.4 10,486.0 '11.2 9.5 3.7 10, 265.2 97.9 13.4 {NA  -- --
1959 19,787.3 0.4 9,736.9]10.3 8.9 3.3 {9,500.7 98.5 12.9 NA  -- --
1960 ?8,331.7 0.3 8,331.4| 8.8 7.6 2.8 81825 98.2 1.3 | NA - --
1961  8,439.5 0.3 8,439.21 8.9 7.6 2.9 g 239.8 97.6 12.8 INA  -- --

t
i

1962 1 7,478.3 3.5 7,474.8] 8.2 7.0 2.4 7,315.9 97.8 11.6 | NA -~ --
1963 i 6,773.2 505.4 6,267.8 § 6.7 6.1 1.9 5,949.2 87.8 8.0 | NA -- --
1964 ‘ 6,728.0 289.8 6,438.2 6.1 5.6 1.8 5,658.7 84.1 6.3 440.2 6.5 1.3
1965 }9,620.9 800.7 8,820.2| 7.4 6.6 2.5 8,118.1 84.4 8.8 P43.4 2.5 0.6
1966 9,451.0 715.0 8,736.0| 7.1 6.5 2.3 8,133.5 86.1 9.7 323.3 3.4 0.7

1967 . 6,521.0 835.2 5,6685.8 NA NA 2.0b ; 5,162.5 79.2 NA [218.0 3.3 NA
i

Source: Banco de Guatemala and Direccion Tecmca del Presupuesto.

bIncludes Idle Lands Tax starting in 1963, includes income tax estimates derived by CNP.,
Estimated.
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the level of agricultural taxation has declined somewhat. It ap-
pears that agricultural taxes as a per cent of gross domestic product
in agriculture fell from about 3.5 per cent in 1958-59 to around 2
per cent in 1967.

Agricultural taxes represented about 6.5 per cent of total gov-
ernment revenue in 1965-66. Their share seems to have declined
steadily since 1958. Similarly, agricultural taxes as a per cent of
total taxes were about 7 per cent in 1966, down from more than
10 per cent a decade ago. All of these facts point to a consistent
tendency for agricultural taxes to decline relative to agricultural
production and to taxes elsewhere in the economy.

Direct taxes in agriculture are relatively unimportant at the
present time. Guatemala has both income and property taxes, but
neither produces much revenue from the agricultural sector. There
is also a special tax on idle land but it is minor from the standpoint
of revenue produced. It should be expected that greater emphasis
will be placed on these direct taxes in the future as a means of
obtaining more revenue for expanding public programs and in-
vestments.

The major agricultural taxes are indirect taxes, largely in the
form of export taxes on coffee. (Table 6.1) The coffee tax rep-
resented 80 per cent of total agricultural taxes in 1967, although
its proportion has declined since the early 1960's. Coffee export
taxes totaled less than 10 per cent of the value of coffee production
in 1966, down from more than 13 per cent in 1958. Export taxes
on cotton represented less than 1 per cent of the value of the
crop and slightly more than 3 per cent of total agricultural taxes in
1967.

There are two other ways in which transfers can be made from
the agricultural sector to promote development in other sectors.
One is through price policies. If prices of agricultural products
decrease relative to other prices, then a transfer takes piace through
prices producers receive for food and industrial raw materials.
The main shifts in agricultural terms-of-trade appear to have been
in the prices of traditional exports such as coffee and cotton. These
shifts result in transfers from Guatemala to importing countries
and not between sectors within the economy. There do not seem
to have been any strong shifts in terms-of-trade against agriculture
as far as domestic products are concerned.

Transfers can also be made through the actions of producers
and financial institutions in channeling funds from agriculture into
investments in other sectors. The magnitudes of these intersectoral
flows are not known. More research is needed to measure the rate
of investment of agricultural income, especially by large producers
of export crops, in other scctors of the economy.
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Data were also obtained on aggregate public expenditures
(current and capital) for rural development. These expenditures
include rural education, road construction, health programs and
data collection, as well as the services provided by the Ministry of
Agriculture and other government agencies. In 1968, these expendi-
tures totaled about 20 million quetzales and represented 11.5 per
cent of total government expenditures. (Table 6.2) In 1966-67,
rural expenditures were 13 to 14 per cent of the public budget,
while in contrast they were only 6 to 8 per cent in 1960-64.

There also appears to have been some increase in rural expendi-
tures by the government in relation to agricultural output, Re-
cently, this figure has been about 5 per cent, up from 2 to 3 per
cent in the early 1960's. (Table 6.2) It is not known to what
extent this increase is due to the more complete identification of
rural expenditures in the recent years,

IF these data are accepted, they imply that government expendi-
tures in the rural sector have been increasing relative to agricultural
taxes. Earlier, this relationship scems to have been about one to
one. Since 1965, however, the government has been spending from
2 to 4 quetzales in the rural sector for every quetzal it collects in
taxes from agriculture. (Table 6.2) Only about one-fourth of these
expenditures are made through the Ministry of Agriculture. Other
important expenditures include rural education, road construction,
health and support of rural development agencics.

Finally, governmnent expenditures were classified into services
and social overhead investments. The former includes most of the
current work of the Ministry of Agriculture, data collection and
the operation of the autonomous development agencies. The latter
includes education, health, roads and irrigation. Social overhead
has represented about two-thirds of total expenditures in recent
years. (Table 6.2) There appears to have been a shift in favor of
more infrastructure investments since 1965, However, the level of
expenditures in each category is exceedingly low relative to the
needs of the agricultural sector for improvement and expansion.
Important categories of government outlays for agricultural services
and investments are reviewed and evaluated in more detail in
following pages.

AGRICULTURAL RESEARCH

The history of agricultural research in Guatemala is somewhat
spotty. Considerable success was achieved earlier through the
joint “Servicio” sponsored by the Guatemalan and United States
governments. Currently, it is questionable that a research program
of sufficient scope and continuity exists to provide the new tech-



TABLE 62 ® GUAYEMALA: PUBLIC EXPENDITURES FOR RURAL DEVELOPMENT (cerrent
prices)

1960-61 1963-64 1965 1966 1967 1968

Total Rural Expenditures 7,974,406 6,881,411 19,302,126 20,554,477 27,271,700 20,530,046
As % of Total Public

Expenditures 7.8 6.0 11.6 13.2 14.3 11.5
i SO i o 2.7 1.9 5.0 5.1 na na
As o of Agricultural 95.12  101.9%  200.6 217.5 418.2 na

Expendiures on Agricul™ 612,626 5,802,141 12,244,378 9,192,416 9,386,399 6, 685,357
As o el Sural 98.0 84.3 63.4 44.7 34.4 32.6

Expendiures on Social 161,780 1,079,270 7,057,748 11,362,061 17,885,301 13,844,689
A o aural 2.0 15.7 36.6 55.3 65.6 67. 4

Source: Calculations based on data from Banco de Guatemala and Direccion Tecnica del Presupuesto.
aEstimated.
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nology and practices required as a base for accelerated agricultural
development programs. The main limiting factors seem to be the
lack of trained personnel, the low budgetary support for research
and the institutional organization of the research program. More-
over, nowhere in proposed programs and projects are substantial
funds being suggested for research and investigation; yet the lack
of new knowledge and adapted research is probably a key bottle-
neck in achieving economic and social goals in the agricultural
sector.

The major agency conducting crop and livestock research is
the Divisién de Investigaciones Agropecuarias of the Ministry of
Agriculture. Several other government and private agencies con-
duct research, however. The programs and facilities of the im-
portant research agencies are as follows.

Divisidn de Investigaciones Agropecuarias

This Division is part of the same Direccién of the Ministry of
Agriculture which includes the Extension Service. It is the largest
agency conducting agricultural research. Its budget for 1969 was a
little less than Q400,000. It has approximately 50 technicians work-
ing in its various station: and programs,

Data for 1967 showed the following distribution of trained
personnel:

Ph. D. 2
M.S. 10
Ing. Agr. 7
Perito Agr. 32

A few additional technicians are on leave studying for graduate
degrees outside Guatemala. Lack of trained personnel and low
salaries are two of the serious problems affecting the work of the
Division. The Division carries out its research program at five
experimental stations. The location and major activities of each
station are:

Bdrcena—a small station located near Guatemala City. Experi-
mental work is concerned with corn, beans, sorghum, peanuts and
vegetables. Seed production for improved varieties is carried out
at this station,

Cuyuta—located in the coastal region at Escuintla. It began
as a mechanization center under the development financing agency,
INFOP. The station works with corn, sorghum, rice, vegetables
and pastures. It is a reasonably well-equipped station.
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Chimaltenango—in the highlands, works with corn, beans,
potatoes, wheat and vegetables. The station is relatively new and
not well developed nor equipped.

Chocold—located in a coffee area in Suchitepéquez. Work is
primarily concerned with coffee, but also includes fruits and veg-
etables. It has been established for more than 20 years but the
program has suffered discontinuities.

Labor Ovalle—a small station located in the highlands near
Quezaltenango. It concentrates on wheat, potatoes, corn, and vege-
tables and fruits; also, on soil fertility. Some financing is provided
by the Wheat Growers Cooperative.

The major research installation not included in the above list
is Los Brillantes, a station located in the department of Retalhuleu
and operated by the Direccién General de Desarrollo Agropecuario.
This station has excellent [acilities and is the center of the zovern-
ment's diversification program. Research at the station is con-
cerned with rubber, cacao, citrus fruits, spices and other fruits.
There are two other experimental stations of this Direccién which
operate as substations to Los Brillantes. This Direccion also carries
out a livestock improvement program. There is no apparent co-
ordination of the work of the two research agencies. :

Additional research is carried on by the National Coffee \sso-
ciation (ANACAFE), the Central American Institute of Nutrition,
the Faculty of Agronomy of the Universit; of San Carlos, and pro-
ducers of essential oils, sugar, and cotton.

Some duplication of research is involved. A good example is
the work in agricultural diversification. This is the major concern
of Desarrollo but work is also done by Investigacion and ANACAFE.
Finally, the Ministry has a special department concerned with
diversification. There appears to be no coordinatic : of work among
these various agencies and no seeming agreement on the objectives
and priorities for crop diversification.

Appraisal of Research Programs

The purpose of research is to develop and adant new tech-
nology which is economically feasible for adoption by producers
and which raises the productivity of labor and land resources in
farming. To be successful, a research program requires an adequate
number of well-paid scientists with facilities and supporting tech-
nicians to carry out a long-term, planned program of work free
from political interference and bureaucratic restrictions.

An attempt was made in this study to review the major lines of
research from the viewpoint of iheir adequacy as a base for acceler-
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ated development programs. Most of the current work is on crop
biology: improved varieties, response to fertilization, plant popula-
tion and control of pests and diseases. Research personnel feel
that the technical basis exists for increasing yields as much as eight
times for corn and beans in the central and coastal regions.

Many of the results reviewed were experimental data measur-
ing the responses to one, or at most two, of the factass influencing
yields. Emphasis has been placed on varietal improvement and
fertilization, especially for corn. Less work has heen done on plant-
ing dates, on plant population density, and other cultural practices.

There are two important limitations in the existing informa-
tion. The first is the limited veplication of experiments over area
and time. There have been too few experiments to provide more
than a general indication of the relation between a specified factor
and yields, Given the diversity in soils and climatic conditions,
actual responses 0n farms may be very different from those obtained
at the experiment stations. More information is needed about this
variation and what risk factors are associated with the adoption of
the practices by the individual producer.

One illustration of this difference is given by information ob-
tained from the Extensior. Service, In that agency's 1968 annual
report, production data for varicus crops from demonstration plots
around the country are surimarized and compared to average yields
obtained by traditional production methods. These data showed
that the improved practices somewhat more than doubled yields
for corn and rice and somewhat less than doubled yields Tor beans
and wheat. Nothing is said, however, about the variation in results
obtained on the demonstration j:fots, Two fundamental questions
can be posed:

1. Why are yields on test plots only about double actual average
yields when research technicians think increases of 5 to 8 times
are feasible?

2. Do the results from the test nlots show a secure bise for rec-
ommending profitable produnc.  practices that sufficiently out-
weigh the risks and costs ol chavging traditional methods?

The second limitatio:: s thar few experiments have been de-
signed to test a “package” of »ractices. Often, responses are limited
if only one factor is changed. For example, fertilization at relatively
low levels may exhaust the yield potential of existing varieties. Or
population density and other cuitural practices may become limit-
ing if high-yielding varieties arc subjected to heavy fertilization.
Really dramatic increases wn yields will probably require that the
conjunction of varieties, fertilization and cultural practices be con-
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sidered  together and worked out as a package for various soil types
and climatic conditions,

In this connection, it is obvious that little attention has been
paid to understanding the agronomic and economic implications of
existing production practices in the subsistence sector, Are existing
practices effective or wasteful of soil fertility? Are there changes in
cultural practices which could increase yields within the existing
structure? Do existirg practices reduce or increase the risk of crop
failure? How will these risks be affected by the adoption of new
technology? Without answer, to these questions based on research,
it is difficult to see how new practices can be identified which are
consistent with the production environment of small farmers and
which offer the rate and certainty of return necessary to induce
their adoption.

It is equally important that new technology be locally adapted
agronomically and tested for its economic feasibility. Some at-
tempts have been made to calculate rates of return on fertilizer
use, but essentially nothing has been done to appraise the impact
of new methods and inputs on optimum cropping patterns by
region and on incomes which can be earned by farms of different
sizes. Such rescarch will require a major shift in the philosophy,
organization and personnel of the research agencies.

The controversy over mechanization is a good example of the
contribution research can make to planning development pro-
gtams. There is apparently a strong tendency in Guatemala to
recommend mechanization of production wherever soil and climate
conditions permit. The justification usually given for this recom-
mendation is that mechanization increases productivity per man
and reduces per unit cost of production. This recommendation is
opposed by those who fear the employment effects of substituting
machines for men on the rural labor force. Rational choices can
be made only when research shows what mechanization is necessary
to permit exploitation of yield-increasing inputs and methods, and
for multiple cropping in areas where growing conditions would
permit the harvest of two or three crops per year. Such mechaniza-
tion can be recommended because it is complementary both to the
adoption of new technology and to the increased productivity of
labor.

AGRICULTURAL EXTENSION

The National Agricultural Extension Service has the primary
responsibility for transmitting information on new technology and
improved production practices to farmers and stimulating farmers
to adopt them. Tle service was created in 1955 and recently was
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merged with the organization responsible for promoting the wel-
fare of the Indian population. This combined service, which forms
a unit of the Direccién General de Investigacién y Extensién Agri.
cola of the Ministry of Agriculture, is organized into three major di-
visions: (I) Agricultural Extension Service; (2) Indian Economy De-
velopment Service; and (8) Cooperative Development Office,

Agriculural Extension Service

The Extension Program is carried out through 39 offices lo-
cated throughout the coastal and altiplano regions of the country,
The service, from its beginning with 6 offices in 1955, had grown
to 30 offices by 1960. This number remained about the same until
1967 when it was increased to 39 in order to cover more completely
the northeast departments of Zacapa and Izabal,

Each of the 39 offices is headed by a “Perito Agrénomo” with
high school level vocational training in agriculture and some addi-
tional training in extension work. Each office also has an assistant
(secretario) who works under the direction of the agent. Home
demonstration agents are assigned to eight extension offices.

The central office includes a director and sub-director and
fourteen supervisors and specialists. The extension offices are
grouped into five regions, each of which has a supervisor. One
extension agent is assigned to the central office in charge of train-
ing. There were 69 technicians in the service in 1969.

Data were obtained on the approximate area of operation of
each of the extension offices. At most, the 39 offices in existence
cover 25 per cent of the total coastal and central regions. The
covered area includes approximately 156,000 rural families. The
extension agents, however, work with less than 20 per cent of those
families. Each office is reported to serve between 500 and 600 farm
familics on the average.

The 1969 budget for the Extension Service was Q229,175.
The service has received no increased appropriations since its
budget was augmented to support the new offices opened in 1967,
The service is so small that, in national terms, it provides only
about one technician for each 7,500 farmers in the country. Its
total budget represents about Q0.50 for each farmer in the country.

Indian Economy Development Service

This department is part of the “Divisién de Extensién y
Fomento de la Economia Indigena” of the Research and Extension
Agency of the Ministry of Agriculture. It existed previously as an
autonomous service and was incorporated into the Extension Service
only recently.
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The activities of this department are carried out in the north-
west where the Indian population is dominant. The work is or-
ganized in four centers. In 1968 there were 47 technicians working
in agricultural activities in these centers and the sub-centers asso-
ciated with them. Other technicians work in community develop-
ment, home improvement and handicraft programs. The primary
agricultural activity was the use of demonstration plots to provide
small Indian farmers more information about improved practices.
Work with corn, wheat, beans and potatoes was emphasized, A
total or 1,721 farmers collaborated in the demonstration work, and
27,704 farmers attended the demonstrations. An additional 1,658
farmers were involved in livestock programs carried out by the
department,

This department had a budget of Q166,236 to support its work
in agriculture and handicrafts and in community development in
1969. This budget represents approximately Q1.00 for each person
in the indigenous population in the area covered by the depart-
ment.

Cooperative Development Office

This office provides technical assistance and services to exist-
ing cooperatives and promotes the establishment of new coopera-
tive organizations. Its budget for 1969 was Q19,561. In 1968,
the office worked with 20 existing cooperative units and aided in
the organization of 85 new ones. A total of 14,600 farm families
were involved in the 291 co-ops.

Other Extension-Related Agencies

$.C.1.C.A.S.—(Servicio Cooperativo Interamericano de Crédito
Agricola Supervisado) in its supervised credit program, operates 15
agencies located in the coastal and altiplano regions. There are
19 technicians assigned to these offices. The agency claimed to have
made loans to 8,760 farmers in 1967, Obviously, little supervision
could be given to each borrower. The agency is planning to in-
crease the number of its offices to 24. It has recently received a
$4,500,000 loan from the Interamerican Development Bank to ex-
pand its supervised credit activities.

INTA—(Instituto Nacional de Transformacién Agraria) has
the responsibility for a broad and comprehensive development pro-
gram in the agricultural development zones which it directs. Its
activities range from agricultural extension and home improvement
to road building and school operation. The Agency employs a
total of 40 Peritos Agrénomos who work as “promotores de desar-
rollo rural” to provide technical assistance in the parcelamientos.
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It is estimated that about 4,500 families are involved in the areas
but not all areas have active extension programs. Offices of the
extension service are located in four parcelamientos and SCICAS
has provided credit for a few of the parcelarios. In general, how-
ever, the various agencies have not worked closely together.

Agricultural Development Bureau—is one of the largest depart-
ments of the Ministry and cuarries out both research and extension
activities. It works with crops for domestic food production, with
special crops that have export potential and with livestock. Some of
its promotion activities reach individual farmers. It is estimated
that this agency provides direct technical assistance to not more
than 5,000 producers, There is no clear division of research and
extension work between the research and extension divisions of
this burcau. Responsibilities scem to be overlapping with respect
to functions, crops and regions.

Summary Comments on Extension

The first fact deserving emphasis is that expenditures on agri-
cultural extension programs in Guatemala are extremely small.
Even if generous provision is made for the extension-related activi-
ties described above, no more than Q500,000 is currently being
spent in the country for technical assistance to farmers. This figure
represents little more than Q1.00 per farm. Substantial increases
in budget support will be required if extension programs are to be
improved in the future.

At the same time there is obvious duplication and lack of co-
ordination in the existing extension effort. That is to say, the re-
sources now available for extension are not being used as efficiently
as they could be. The multiplicity of agencies carrying out exten-
sion programs is the most obvious deficiency. For example, offices
of the Agricultural Extension Service are located where the Indian
Economy Development Service operates. Even if these various pro-
grams did not overlap cach other. the current organization involves
too many resources in administration and too few in actual field
operations.  Also, an eflective system of regional and national
specialists is not possible with the existing fragmentation of services
and programs,

There is overlapping of existing programs both in respect to
crops and to geographic areas. Several agencies are charged with
working on basic foodcraps and/or with small farmers. Centraliza.
tion of extension programs in one agency would permit more co-
ordination and control to be exercised. Existing resources could
be used more cfficiently in terms of the realization of the goals of
extension.

There are serious deficiencies in the number and quality of
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personnel in extension. Salaries are low so the agencies cannot
attract and hold well-trained technicians. Few people are being
trained with the skills and preparation to be effective extension
workers. No cost-effectiveness studies of extension activities have
been made. Yet, where budget support is so limited, such studies
are essential il available resources are to be used as effectively as
possible.

If we assume that one extension agent is needed lor a given
number of farmers (e.g., one agent per 200 furmers) then the person-
nel needed for extension can he derived. Depending on the ratio
chosen, we could conclude that Guatemala “needs” one to two
thousand extension agents and a 20-fold increase in budgeted ex-
penditures. Such increases are obviously not feasible in the fore-
sceable Tuture. The danger with this approach is that it is based
on the implicit premise that whatever additional funds can be
made available should be used to expand extension along con.
ventional lines. This premise should be questioned. The case
for more extension should be based on cost-benefit considerations,
and extension programs should be supported as needed in a com-
prehensive program designed to generate the highest returns pos-
sible for the money available. Returns may or may not be highest
for immediate expansion of the familiar form of extension activity.

AGRICULTURAL EDUCATION

The provision for a growing number of trained persons with
scientific and practical knowledge and skills is essential for long-
term agricultural growth. The process of strengthening educational
institutions has already begun in Guatemala, but efforts must be
accelerated if the trained manpower bottleneck is not to thwart all
efforts for change and improvement.

Secondary and Higher Education

Higher education in agriculture in Guatemala is carricd out
by the Facultier of Agre .omy and Veterinary Medicine of San
Carlos University. The University is state-supported, but autono-
mous, and is one of the oldest in the Western hemisphere,

The Faculty ol Agronomy was created in 1950, By 1968, it had
graduated a total of 60 Ingenicros Agronomos. Current enrollment
in the Faculty is a little less than 100, but this number will increase
due to a reorganization of the basic studies program in the Univer-
sity. There are 6 full-time, 1 half-time and 20 part-time professors
in the Faculty. Plans have been made to produce more agronomists
cach year and this appears to be an important goal for the country.

The Faculty has experimental ficlds, and professors are doing
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some research. However, there are no funds allocated specifically
to support research, There is little or no coordination of the Fac-
ulty with research and extension activities of the Ministry of Agri-
culture.

The Faculty of Veterinary Medicine was begun in 1957. By
1969 it had awarded 50 degrees, and 22 students had degrees pend-
ing. There are currently 30 students in the Faculty, almost half
from countries other than Guatemala. The Faculty has 28 profes-
sors, 25 of whom are full-time.

The other important institution training agriculturists in
Guatemala is the National School of Agriculture located at Bdrcena
near Guatemala City. This school is administered by the Ministry
of Agriculture and provides training in vocational agriculture at
the high school level. At the completion of a three-year program
students receive the degree “Perito Agronomo.” The school began
in 1921 and has graduated a total of 832 students. In 1968, there
were 308 students at the school of which 42 were graduated. The
school has a faculty of 25 full and part-time professors. Plans are
in progress to improve the physical plant and curricula and to in-
crease the number of graduates each year to about 100.

Additional training in agriculture at the high school level will
be provided by regional schools which are to be constructed for
vocational and teacher training. These schools. and the expansion
of the program at Bdrcena, will soon begin to ease the shortage of
persons with preuniversity training to staff public and private
agencies.

Rural Primary Education

There are about 700,000 children of school age (7-14 years) in
rural Guatemala. Only 17 per cent of these children are actually
in school. This proportion is lower in Indian areas and higher in
Ladino communities.

Schools in rural areas normally have no more than three grades.
Ninety-five per cent of rural children attending school are, in fact,
attending the first grade. Few rural children progress beyond third
grade. The total number of rural childen completing sixth grade
in 1967 was only about 1,000. Plans are under way to increase the
number and quality of rural primary schools, but it will require
many years and large budgets before adequate primary education
will be available in the rural areas of the country.

AGRICULTURAL CREDIT

Credit for agricultural production in Guatemala is obtained
from both private and public sources. In 1964, about 55.5 million
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quetzales were provided by public and private banks and credit
institutions. (Table 6.3) Other major sources of credit for farmers
are input supply companies, processors and buyers of agricultural
products, local merchants and moneylenders. Credit unions also
provide some credit but they are not very important. The total
credit available to the agricultural sector is not known.

Most of the credit provided by financial institutions goes to
export crops. Coffee and cotton alone accounted for almost 75 per
cent of private-bank credit and 44 per cent of public credit in 1964.
(Table 6.3) Other export crops also received important quantities

TABLE 6.3 ® AMOUNT OF CREDIT GRANTED FOR AGRICULTURAL PRODUCTION BY
PRIVATE BANKS AND PUBLIC INSTITUTIONS IN GUATEMALA, BY PROD-

ucTs, 1964
Public Private Total Per Cent of
Product Credit? Banks Credit Total Credit
(QL000) (QL000) (QLO00)| Public Private
A. Basic Crops
dosrn © 1,000 300 1,300 5.2 0.8
Beans 700 200 900 3.6 0.6
Rice 280 80 360 1.4 0.2
},’Vheat 460 _1_5_8 ?00 2.6 83_
otatoes 80 00 0.4
Total 2,550 710 3,260 13.2 2.0
B. Other Crops
Coffee 2,500 12,900 15, 400 13.0 35.7
Cotton 6, 000 14,000 20,000 31.0 38.7
Sugar 450 1, 800 2,250 2.3 5.0
Sesame 60 120 200 0.4 0.3
Vegetables 300 1, 500 1,800 1.6 4,1
Cocoa 20 110 130 0.1 0.3
Rubber 3, 000 370 3,370 15.5 1.0
Oupancg 200 400 600 | 1.0 L1
ther Crops . .
Total 12,550 IT,200 43,750 64.9 B86.2
C. Livestock
Cattle 3,700 3,630 7,330 19.1 10.0
Hogs 13 140 153 0.1 0.4
ghefp 513 508 1013 ) 0 o0
oultr . .
"Total ™0 5270 8,500 | 219 .
D, All Products 19, 330 36,180 55,510 | 100.0 100.0

Source: Banco de Guatemala,

8ncludes loans by SCICAS, BNA. INFOP and CHN.
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of public (rubber) and private (sugar) credit. Public agencies
granted 19 per cent of their credit for cattle production, and the
private banks allocated 10 per cent for this purpose. Basic crops
as a group received only 13 and 2 per cent, respectively, from
public and private agencies.

The data in Table 6.3 imply that most credit goes to large
farmers for export crops. The two public agencies which have pri-
mary responsibility for providing credit to small farmers are the
Banco Nacional Agrario and SCICAS. Both of these agencies main-
tain credit offices scattered throughout the coastal and central de-
partments. However, these two agencies together account for only
about 5 per cent of the total credit supplied by the public and
private agencics. Moreover, loans are made annually to only about
10,000 farmers, which is only 2 to 3 per cent of the small farmers in
the country. A major expansion in credit reaching the small pro-
ducers of domestic food crops will be required if widespread agri-
cultural growth and change is to take place.

AGRARIAN REFORM AND COLONIZATION

Given the highly uncqual distribution of land in Guatemala
it is not surprising that reform-minded governments have tried in
the past to carry out land reform programs. The constitution
adopted in 1945 prohibited the growth of latifundios and provided
for expropriation of land with compensation. The government
also cncouraged the formation of labor unions on large planta-
tions and initiated legal action to control land rents and force land-
lords to rent idle land to other farmers at fixed rates. However, no
specific agrarian reform program was introduced until the Law of
Agrarian Reform, which formulated the Arbenz program, was
passed in June 1952,

The major stated objective of this legislation was to provide
land to those who had none or very little, as a means of developing
agriculture and the country. Government land was to be distributed,
and private property expropriated, with compensation provided
through long-term agrarian bonds. In implementing the pro-
gram, emphasis was placed on speedy distribution of land. Pro-
grams for credit, technical assistance and community development
were poorly managed and badly underfinanced. Many farmers were
given parcels too small to support a family and boundarie§ were
often not adequately defined nor titles clear. The program was
abruptly halted when the government of President Arbenz was
overthrown by revolution in June 1954. Most of the land was sub-
sequently returned to its original owners.

A new plan was enacted into law in February 1956. Although
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providing land for the landless was included as an essential element
of the new plan, emphasis was placed on the colonization and re-
settlement of lands already held by the government and not on the
transfer of private land. While the law provided for possible expro-
priation of unused private land, this provision has not been used.
Instead, government policy toward landlords has rested on a tax
against idle lands which, it was assumed, would induce large land-
owners either to start using their idle lands or to dispose of them.

The heart of the existing program is the creation of Agricul-
tural Development Zones, which are made up of moderate-sized
farms (parcelas) and small lots for business establishments and
artisans. Land for the zones has been supplicd from large tracts
held by the government. The program is administered by INTA
and is designed to include extensive programs of assistance for social
and economic development.

From 1955 to 1966, a total of 26 zones were created. (Table 4.2)
These zones contained 4,481 parcels which have been delivered to
farmers. The total population in these zones is cstimated to be
112,200 persons. About 20,000 families had been bencfited through
receipt of small rural or urban lots or through the establishment
of communal agrarian properties. A little more than 100,000
hectares were distributed in farmsize parcels, and almost 60,000
additional hectares were distributed in small lots and communal
properties. The zones are located mainly on the south coast with
the exception of the few areas opened in the northern and eastern
departments. Most of the zones were scttled or resettled between
1955 and 1963,

Corn is the most important crop produced in the zones. Data
on corn production in 1965 were obtained from INTA for most
of the zones and are given in Table 6.4. The sones produced in
total about 23 per cent of the production of corn in the country
on 8 per cent of the total arca devoted to corn. Thus, yields were
higher in the zones than in the other corn regions, especially the
central highlands. The highest yields were obtained in those zones
on the south coast where double-cropping is common. Technical
assistance and credit are also provided to encourage seed improve-
ment, better soil and crop management, use of fertilizer and weed
and pest control.

INTA has attempted to carry out comprehensive programs of
economic and social development in the zones. Access roads have
been built. Farmers have been assisted in constructing housing
and buying machinery. Agricultural extension and supervised credit
have been offered. School and health facilities have been established.
Cooperative and community organizations have been organized.

Although the programs in the zones are probably underfinance
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TABLE 64 @ AREA, PRODUCTION AND YIELDS OF CORN IN THE AGRICULTURAL
DEVELOPMENT ZONES, 1965

Area Production Yield
Zone (ha) (mt) (kg/ha)
L.a Maquina 13,974.8 50, 600.0 3,621
Monterrey 2,236.0 5,888.0 2,633
Sta. Elena and Guatalon 541.5 277.0 512
Nueva Concepcidn 14,963.5 49,254, 5 3,292
Cuyuta 1,100.5 1,751.4 1,591
El Arisco 631.7 1,247.5 1,975
El Cajon 293.5 575.0 1,959
Los Angeles 139.7 414.0 2,963
Sta. Izabal 250.1 121.9 487
Caballo Blanco 619.1 1,354.6 2,188
Santa Fe 260. 6 321.6 1,234
El Rosario 21.7 45.6 2,101
La Blanca 4,114.2 8,667.1 2,107
El Reposo 937.7 1,349.8 1,439
Las Cabezas 357.8 470.5 1,315
Navajoa 279.5 552,0 1,975
Virginia 252.2 498.2 1,975
Santa Ines 349. 4 460.0 1,317
Sto. Tomdas de Castillo 21.0 41.4 1,971
Montufar 10,341.4 21,877.6 2,116
Sebol 1,257.7 1,656.0 1,317
Total 52,943, 62 147, 423.7° 2,785

Source: Department of Statistics, INTA.

gRepresents 7.8 8per cent of corn arca for 1965,
Represents 22, 8 per cent of corn production for 1965.

and possibly poorly administered, they undoubtedly do result in
improved levels of living for those farmers fortunate enough to be
chosen to receive parcels. The government is encountering diffi
culty, however, in meeting the expense of ‘he operation of the
zones. As a result, it does not appear likely that the government
will create additional zones in the forsecable future. The govern-
ment appeared to have been spending about two million quetzales
per year on this program until 1968 when INTA's budget was re-
duced drastically.

The real issue, therefore, is the small number of families which
have been settled in the zones, at what cost and with what results.
For the 1955-66 period, an average of less than 500 families were
settled each year. Only slightly more than one per cent of the farms
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in the country benefit from the services offered by INTA. There
seems to be little hope that the present program can make any sub-
stantially larger impact on the pressing problems of productivity
and poverty in Guatemalan agriculture.

A second colonization program is being carried out by an
agency charged with developing the Petén region (FYDEP). The
work of this agency is being assisted by FAO. The government
budgets about 1.75 million quetzales annually to this agency. Avail-
able data suggest that less than 500 private farms and 14 coopera-
tive farms had been created by 1968. Some of the major problems
which have been encountered include:

1. poor soils and lack of knowledge of optimum production and
soil management practices

2. lack of land titles, credit, and technical assistance

8. poor access roads, or none, and lack of markets and marketing
facilities

4. deficient budget support for the colonization agency.

It appears that colonization projects have proven expensive in
Guatemala in relation to the number of farms created and jobs
provided and the amount of land brought into production. There
is still land available for settlement in Guatemala, especially in the
northern parts of Huehuetenango, El Quiché and Alta Verapaz, in
Izabal, and in parts of the Petén. Construction of roads and other
faciiities will permit spontaneous settlement to take place, a process
which is already underway. The question remains as to what
government expenditures would be required to raise the rate of
colonization to a significant level. Funds are not likely to be avail-
able to mount a major effort. Thus, the progress in colonization has
been, and is likely to remain, slow. Other policics and programs
must be formulated and implemented to meet the basic needs of
agricultural development in Guatemala.

AGRICULTURAL PROJECTS

Much emphasis is currently being given in Guatemala to the
preparation of agricultural projects. The strategy appears to be
one of obtaining international financing for a wide variety of
projects as a means of expanding government investments in rural
development without the necessity to mobilize more public revenue
domestically. Many of these projects were reviewed and were found
to be deficient in the analysis of their potential costs and benefits,
Some of them appear worthwhile and deserve to be supported.

Even if all of the projects now being proposed were to be
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carried out, a maximum of 60,000 hectares of land would be
brought into production or improved as a result, The costs would
be not only the direct capital investment involved but also the
concentration of the resources and capabilities of government agen-
cies on planning and executing these projects. The potential for
implementing other policies and programs designed to bring im-
provements to a large number of existing farmers would be seriously
impaired as a result.

GOVERNMENT POLICIES TO ACCELERATE AGRICULTURAL
DEVELOPMENT

Possibly the first essential element in accelerating agricultural
development is the commitment of the government to a sound set
of strategies undistorted by the requirement that they also serve
political ends. A clear vision of what is und what will be needed to
achieve rural cconomic advancement is required in developing these
strategies. Policies and programs must be supported by the con-
certed actions of government agencies. Responsibilities for planning
and implementing policies and programs must be rescued from over-
lapping agencies that separate related functions and group separate
functions, confusc lines of authority, and develop bureaucracies that
emphasize self-preservation rather than performance. Many agen-
cies scem to follow policies that provide few incentives or oppor-
tunities for progress and achievement by technicians.

This national commitment will require the mobilization and
expenditure of a steadily increasing quantity of resources directed
to a wide range of activities. Expenditures and investments must be
matched to the specific institutional and service needs of agriculture
at each stage of its development and in each of the different geo-
graphic areas of the country. Government leaders must fully recog-
nize the role of agricultural development in promoting growth of
the non-agricultural sectors of the cconomy. They must emphasize
those investments to be made by the government if they are to be
made at all, and those which establish the climate and strengthen
the incentives for private participation in rural development.

A particularly important claimant on public expenditures is
agricultural research. It has been demonstrated repeatedly that
public investments in agricultural research have generated phe-
nomenal returns for farmers and society. Research can generate the
possibilities for dramatic increases in productivity and vyields that
provide the leverage for change of traditional production patterns.
No other alternative seems to offer much hope of reducing the large
number of subsistence farmers.

Agricultural development strategy can be initiated with im-
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ported technology and imported seed, but investments in domestic
research usually must be forthcoming to meet the needs of continu-
ing development. Research in agriculture can be highly location-
specific becausc of differences in climate, diseases, insects, and other
factors. To this extent, agricultural technology must be developed,
adapted and tested for each region of the country, This problem
is particularly urgent in a country like Guatemala where geographic
and climatic conditions are so diverse.

Research must also be continuous and on an ever increasing
scale. As new varicties spread, as fertilizer use increases, new prob-
lems will arise. Disease and insect threats will multiply and inten-
sify. Agronomic practices wiil need to be changed.

As technical information accumulates, a demand for extension
services of increased competency will be generated. Part of this de-
mand can be met by private suppliers of farm inputs, but an im-
portant part of it must be met by government extension services
that link the research organization to the farmers. Before such
services are built, however, local research must have found some-
thing worthwhile to extend. Unless new technology is available
that can offer high returns to its adopters, there will be little pay-off
from investments in extension. Such investments can accelerate
development only when there is information to extend which is
productive and profitable for farmers to adopt.

Similar comments can be made about the role of agricultural
credit. Subsidized credit has sometimes been treated as the requisite
for agricultural change in Guatemala. Unfortunately, the credit
provided to small farmers has often been diverted to consumption,
and accumulated as bad debt, because there was nothing productive
for farmers to purchase. But there is no reason to believe that small
and poor Guatemalan farmers cannot be responsible borrowers
where credit is provided for purchases of inputs of proven produc-
tivity. If credit and extension programs fail to evoke change, the
productivity of the practices being promoted should be evaluated.
It is difficult to find examples where highly productive and profit-
able technology that is tested and proven and made available to
farmers along with the requisites for its use has remained “nn-
adopted.”

The role of investment in agricultural education descrves a
prominent place in public sector planning, There is need for an
ever-expanding body of persons skilled in the agricultural sciences.
A dearth of trained people is placing a serious constraint on im-
provement efforts in the country. It takes time to train scientists,
develop a successful research program and institute an effective ex-
tension service. The time to start developing such activities is now.
Guatemala can no longer afford to act as if scientists and other
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highly-trained workers will not be needed in the future. Some
specific suggestions for expanded training and reorganized education
and research programs are given in Chapter 9.

Attention needs to be given also to making the most productive
use of the pool of persons already trained in agriculture. Personnel
policies, wages and benefits, professional facilities and similar factors
require urgent attention if the flow of services from scarce skilled
manpower is to be efficiently utilized.
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C ORN ACCOUNTED for ahout 24 per cent of the total value of agri-
cultural products consumad in 1966. It accounts for 90 per cent
of the cereals consumed by many Guatemalaas, Total corn pro-
ductior: in 1967 wiis more than 750,000 m.t.

Rice and wheat have become increasingly important food grains
in recent years. Wheat production in 1966 was about 40,000 m.t.
while rice production was reported to be around 30,000 m.t. Total
production of rice and wheat is expected to be about 110,000 m.t.
by 1980 while corn production is expected to be around 1,020,000
m.t.

The marketing problems involving wheat and rice are minor
compared to those involving corn. Some additional storage facilities
are nceded for wheat. More efficient drying and milling facilities
are needed in some rice producing areas. The flour millers and rice
wholesalers appear capable of handling these problems on their
own when it is profitable to do so. Thus most of our attention in
this chapter will be directed towards corn.

Most of the key marketing problems involving corn are in
some way related to the lack of adequate corn storage and drying
facilities. The lack of drying facilities causes substantial losses of
corn at the farm level and to some extent in the marketing channels.
The lack of storage facilities results in considerable variation in
corn prices. The variability of corn prices may benefit those who
are able to hold substantial amounts of corn for three to six months,
but it does not help the small corn producer who nceds cash at
harvest time or the consumer who buys a small amount of corn at a
time. Thus a stable corn price is frequently cited as an important
objective of the Guatemalan government.
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Most of the grain marketed moves through private marketing
channels. Some imported wheat and corn and a limited amount of
domestic corn moves through the government's storage facilities, but
all of this grain is ultimately marketed through private channels.

The government exercises very little control over grain market-
ing. It has a grading system for the corn that it purchases but no
enforced grading system for private dealers. The government has
been successful in maintaining its support price for wheat but not
for rice or corn,

THE GRAIN MARKETING SYSTEM

The grain marketing system varies somewhat from region to
region depending on transportation facilities, the government agen-
cies located in the region, the type of grain involved, and whether
or not the region is a net importer or exporter of grain, In general
terms, the farmers sell their grain to truckers who sell it to whole-
salers and processors who in turn sell to both wholesalers and retail-
ers,

No survey data are available on the percentage of the grain
production marketed. Unofficial estimates suggest that from 40 to
80 per cent of the corn production enters the market system, de-
pending on the region. Many farmers sell some corn at harvest
time and buy corn later. Much of the corn marketed is bought and
sold in small quantities in local markets. It appears likely that
from 60 to 80 per cent of the rice and around 95 per cent of the
wheat production enters the market system. The high percentage
of wheat marketed is due partly to the relatively high price of
wheat set by the government.

Until recently rice production was concentrated in two major
areas. One area consists of the departments of Jutiapa and Santa
Rosa along the southcastern border near El Salvador. Roughly
two-thirds of the rice produced during the 1950's came from this
area. The other major rice production area was in the western de-
partments of San Marcos, Quezaltenango and Retalhuleu. The
department of Izabal on the north coast has become an important
producer of rice recently and will probably become increasingly im-
portant in the future.

The government has set a guaranteed support price for rice
each year since 1961. (Table 7.1) The Instituto de Fomento de la
Produccién (INFOP) is responsible for carrying out the price sup-
port program and does so by designating some rice mills as au-
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TABLE 7.) ® GUARANTEED PRICES FOR RICE AND PURCHASES. BY AUTHORIZED
AGENTS OF INFOP

Rice Prices

Purchases Number

“rop Year wng((%'gf; logh:)brst' )Grain (100 1bs.) of Mills
1960-61 4.25 3,50 9,244 3
1961-62 4,25 3.50 5, 865 4
1962-63 4.25 3.50 51,019 8
1963-64 4,25 3.50 86,975 10
1964-65 4,25 3.50 109,742 12
1965-66 4.31 3.50 100,518 5
1966-67 4.41 3.58 NA NA
1967-68 4,41 3.58 NA NA

Source: 1960-66 data: Escobar Colindres, Luis Felipe, Soluciénes
Practicas al Probléma de la Comercializacitn de Granos en
Guatemala, Thesis, Universidad de San Carlos de Guatemala,
September 1966,

1966-68 data: INFOP,

thorized buying stations. These mills purchased slightly over 4,600
m.t. of rice under agreement with INFOP during the 1965-66 crop
year. Purchases by authorized agents in earlier years are presented
in Table 7.1,

The guaranteed prices for rice set by INFOP have almost always
been below the average market price. INFOP's rice price support
program may have helped farmers who were forced to sell their
rice during the harvest season, but it does not appear to have been
an important factor in increasing rice production,

Unofficial information suggests that from four to eight thousand
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tons' of rice move from Guatemala to Honduras and El Salvador
during the harvest season. Much of this rice returns to Guatemala
when prices are higher. These movements are not shown in the
official import-export statistics, but the location of the rice produc-
tion areas is such that the official statistics probably underestimate
actual rice movements. It has been suggested that additional storage
facilities for rice would help prevent such movements. An additional
two to three thousand metric tons of storage capacity should be suffi-
cient to handle the rice reportedly exported and rcimported. An
average of about 500 m.t. of new storage and drying facilities for
rice will also be needed each year during the 1970's to handle pro-
jected production increases.

Wheat

Wheat has been cultivated in Guatemala s.: e the seventeenth-
century, Production is concentrated in the western sierra region.
(Table 7.2) Interest in increasing wheat production has been evident
since 1947.! The government initiated a small program to promote
wheat production in 1952. Although it was able to demonstrate
that wheat yields could be increased, national production continued
to decline between 1952 and 1958, (Table 5.5)2

The major public agencies involved in various aspects of pro-
moting wheat production are:

1. Ministerio de Agricultura

2. Servicio Cooperativo Interamericano del Credito Agricola
Supervisado (SCICAS)

3. Instituto de Fomento de la Produccién (INFOP)

4. Banco de Guatemala

5. Gremial Nacional de Productores de Trigo.

The Ministerio de Agricultura has been concerned with re-
search, extension and seed multiplication programs for wheat.?
SCICAS is primarily concerned with providing credit to wheat
farmers. INFOP participates in wheat marketing. The Banco de
Guatemala finances INFOP’s marketing operations.

The Gremial Nacional de Productores de Trigo is the key

1. Andlisis de la Economia del Trigo en la Republica de Guatemala, 1947,

2. The best study presently available on how wheat is grown and marketed in
Guatemala is entitled Investigacién Sobre el Cultivo del Trigo en Guatemala.
This study presents the results of a large survey taken in 1964 by the Direccién
General de Estadistica of the Ministerio de Economla,

3. For further information see the report, Programa Quinguenal de Fomento

%‘l55 Trigo, Misién Conjunta de Programacién Para Centro America, October,
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TABLE 7.2 @ DISTRIBUTION OF WHEAT PRODUCTION BY DEPARTMENT

147

Department Per Cent of Total Production
Quezaltenango 39.7
San Marcos 18.0
Totonicapan 14,2
Chimaltenango 12.2
Huehuetenango 7.9
Solola 6.4
Others 1.6

TOTAL 100.0

group in the wheat promotion program. The Gremial is an autono-
mous public agency responsible for protecting wheat producers’ in-
terests, increasing wheat production, improving wheat quality and
obtaining faverable wheat prices. To accomplish these goals, the
Gremial can construct storage facilities, offer credit, carry on re-
search and extension in all aspects of wheat production and collect
basic statistics on wheat. The Gremial is financed by a Q0.10 tax
paid on each 100 pounds of domestic and imported wheat. Cur ently
the Gremial is concerned primarily with assuring that the wheat
producers have access to good seed, fertilizers and credit. The
Gremial has been fairly successful in achicving its goals.

The price of domestically produced wheat is fixed at Q6.00 per
100 lbs. Flour millers are required to buy one ton of domestic
wheat for every two tons of imported wheat.

The government's pricing program for wheat has worked rea-
sonably well for several reasons: Most of the wheat products con-
sumed in Guatemala are purchased by persons with above average
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incomes, Thus the price of wheat products is not a serious political
issue. The high support price for wheat is therefore basically a
“bread tax” that transfers income from urban consumers to wheat
growers.* Secondly, the price program is relatively easy to admin-
ister because there are only 19 commercial wheat mills with which
the government has to deal, and it does not have to collect or pay
out any money to maintain the support price. Finally, and most
importantly, Guatemala has to import about two-thirds of its
wheat. The high proportion of imports allows the flour mills to
maintain a lower average price for flour than would be possible
otherwise. This in turn allows the government to maintain a some-
what higher farm price for wheat than would be possible otherwise.

It does not appear desirable for Guatemala to attempt to be-
come self-sufficient in wheat production. To begin with, Guatemala
produces only soft wheat. Thus, even if it produced enough wheat
to cover domestic consumption in terms of volume, it would have
to export soft wheat and import hard wheat. This would cither
force the domestic price of wheat down to the world price or re-
quire the government to subsidize wheat producers or exports—
neither alternative is likely to be popular. Secondly, a large pro-
gram to increase wheat production would tend to increase corn
prices as land shifted from corn to wheat production. Finally, more
storage capacity would be nceded to handle a given volume of
domestic production than to handle the same volume of imported
wheat. Most wheat is harvested during the six month period from
September to February. Thus, if Guatemala were self-sufficient in
wheat production it would nced about 4,000 tons of storage capacity
for each 10,000 tons of production. Imports can be scheduled to
allow turnover rates of five to ten times a year. Thus only 1,000
to 2,000 tons of storage capacity is needed for each 10,000 tons of
wheat imported.

Corn

Corn is grown extensively throughout Guatemala, but two major
production regions account for nearly 65 per cent of the total pro-
duction. The western sierra departments of San Marcos, Quezalte-
nango, Totonicapdn, Solol4, Huehuetenango and El Quiché con-
stituting the traditional production region accounted for about 30
per cent of total corn production in 1968. (Table 7.3) Corn pro-
duction on the south coast has increased rapidly during the past
ten years. The three south coast departments of Escuintla,

4. The domestic price is “high” relative to the world price of wheat but not
necessarily “high” relative to the cost of production,
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TABLE 73 @ PER CENY OF TOTAL CORN PRODUCTION BY DEPARTMENT, 1962-63

Per Cent of Total Corn
Zone Department Production 1962 - 63

1. Central 7,0
Chimaltenango 3.7
Guatemala 2.6
Sacatepéquez 0.7

2. Sur 34,5
Escuintla 12.8
SuchitepEquez 17.0
Retalhuleu 4.8

3. Occidental 13.8
San Marcos 7.2
Quezaltenango 6.6

4. Occidental Media 3.5
Totomcapan 1.7
Solola 1.8

5. Nor Occidental
Huehuetenango 7.6
El Quichg 5.6

6. Norte 9,5
El Petén 1.0
Alta Verapaz 6,3
1zabal 2.2

7. Nor Oriental
Baja Verapaz 2.6
El Progresso 0.7
Zacapa 1.4

8. Oriental 6,0
Jalapa 2.9
Chiquimula 3.1

9. Sur Oriental L7
Santa Rosa 3.7
Jutiapa 4.0

TOTAL 100.0

Suchitepéquez and Retalhuleu accounted for nearly 35 per cent of
total corn production in 1963.

Corn production on the south coast is more mechanized than
in the western sierra region. The level terrain and large farms on
the south coast, coupled with government programs to promote
the use of machinery, are the key factors accounting for the higher
degree of mechanization.

About 75 per cent of corn production is used for human con-
sumption. Of the remaining 25 per cent; about 15 per cent is fed
to hogs, 8 per cent used in chicken feeds, and 2 per cent used for
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seed. Most of the hogs produced in Guatemala are grown by farm
workers and Indian farmers. Thus much of the corn used for hog
production is probably low quality or spoiled corn that can not be
used for human consumption. A substantial part of the corn used
in chicken [eeds is processed by the commercial feed mills in
Guatemala City. Most of this corn comes from the departments of
Escuintla and Suchitepéquez.

Given the importance of corn in Guatemala it is surprising
how little information is available on corn marketing, There is
Jfar more reliable information on wheat production and marketing
than on corn, even though farmers produce nearly 20 times as
much corn as wheat. There is no reliable information, for example,
on the amount of corn that moves through different marketing
channels. Truckers play an important role in the commercializa-
tion of corn in some parts of the country. They usually buy directly
from farmers at harvest time and resell the corn almost immediately
to wholesalers in deficit areas. In the western sierra region, how-
ever, Indian farmers market much of their own corn in the weekly
community markets or sell it directly to local wholesalers. Some
corn moves into El Salvador during the harvest time and returns
when wholesale prices have increased. As in the case of rice, offi-
cial import-export statistics probably underestimate such move-
ments.

The lack of storage and drying facilities for corn is of concern
to government officials, wholesalers and farmers alike. Govern-
ment officials are concerned because of the large losses of corn due
to the shortage of facilities in the main production regions. Whole-
salers are concerned because of the shortage of long term credit for
constructing such facilities and because of the inadequacies of the
laws governing the operation of warehouse facilities. Farmers are
concerned because they feel that more storage and drying facilities
would mean higher prices at harvest time. Most of the remainder
of this chapter will therefore be devoted to an analysis of the
storage requirements for corn.

REGIONAL CORN BALANCES

A first approximation of the volume of corn entering into
commerce—and hence an idea of the demand for marketing services
—can be achieved by estimating the supply and demand for corn at
a regional level.® Data for 1964 are used because the 1964 Agricul-
tural Census provides the best information on supply and demand
at regional levels. The data are compiled for the nine major zones

5. Much of the material in this section was prepared by Phillip E, Church in
February, 1969,



TABLE 74 @ REGIONAL SURPLUSES OR DEFICITS OF CORN, 1964

Zone Pm:ltglgéon Annilz;(ij?r(x:éidease Magcsettiir:atfg:ses Cl:)?sfxﬁggca)n Surplus or (Deficit)
(m. t.) @ @ Geg/v) (m.t.)
1 50,177 1 9 142 (102, 618)
2 271,294 S 14 160 138, 670
3 105, 437 4 12 171 (12, 608)
4 22,784 2 9 171 - (23, 669)
S 94, 829 3 12 171 (12, 840)
6 70, 684 2 26 108 7,368
7 35, 185 2 8 125 (1, 458)
8 45,126 4 11 147 2,070
9 54, 689 S 9 138 3,110

TOTAL 750, 205

8 Estimated losses. given the existing grain storage facilities.
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used by the Direccién General de Estadfstica in its tabulations.
Projections for 1970, 1975 and 1980 are based on linear trends.

Regional Corn Supply

The 1964 production and regional surpluses and deficits of corn
are presented in Table 7.4. The central sierra zones numbers 1
and 4, are the main deficit regions while zone 2 on the south coast
is the only region with a large corn surplus. (Figure 7.1)

The effects of the government’s colonization program in zone 2
are visible in the zone’s 35 per cent share of national output. The
extensive northern zone 6 which includes the departments of El
Petén, Alta Verapaz and Izabal has also recently experienced a
rapid expansion in corn production. The projected average annual
increase in output for each zone is based on past performance and
anticipated development efforts by the national government.

Surveys by the Direccién General de Mercadeo Agropecuario
reveal wide differences in marketing losses among production zones.
These differences are due to differences in storage, transportation
and processing facilities. In projecting regional production, it was
assumed that increased output will be accompanied by the addi-
tional marketing facilities necessary to prevent any increase in
corn losses. Corn set aside for seed is assumed to remain equal to 2
per cent of output.

Projections of regional corn supply for 1970, 1975 and 1980
are presented in Table 7.5.

Regional Corn Demand

Corn consumption patterns vary among indigenous and ladino
cultures and between urban and rural populations. INCAP’s diet
survey and census estimates of the population distribution were used
to estimate per capita and total corn consumption for each of the
nine corn production zones. Abstracting from the consumption
effects of possible changes in real income and relative prices, the
regional patterns of per capita consumption are expected to change
very little during the next ten years.

Of more interest are the possible shifts in demand resulting
from shifts in population between zones. Zones 1 and 4 have the
major urban populations and are expected to experience the most
rapid expansion of population. The extensive northern zone 6 will
a}so grow more rapidly il government colonization programs con-
tinue at their current pace. Growth rates are based on changes in
population by zone between the 1950 and the 1964 censuses.
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TABLE 7.5 @ PROJECTIONS OF EFFECTIVE CORN SUPPLY BY REGIONS

Zone

Effective Corn Supplya

1970 1975 1980
1. Central 47,314 49, 546 51,773
2. Sur 296,125 353, 072 410, 020
3. Occidental 112, 438 130, 573 148, 708
4. Occidental Media 22,711 24,739 26, 766
5. Nor Occidental 96, 233 108, 466 120, 699
6. Norte 56,999 62,088 67,178
7. Nor Oriental 35, 467 38, 634 41, 800
8. .Oriental 48, 682 56, 534 64, 385
9. Sur Oriental 63, 275 75, 442 87, 613
TOTALS 779, 244 899, 094 1,018,942

8projections in Tables 7-6, and

Phillip E, Church, February 1969.
are subtracted from gross supply to obtain effective supply.

7-7 were prepared by

Losses and corn used for seed

Projections of corn consumption for 1970, 1975 and 1980 are

presented in Table 7.6.

Regional Corn Balance for 1964

Very little information is available on corn movements in Gua-
temala. The estimated surpluses and deficits shown in Table 7.4
suggest that the major movements from excess (E) to deficit (D)
zones are likely to be as illustrated in Figure 7.1.

The total deficit of all the deficit regions was about 20 per cent



TABLE 7.6 ® PROJECYIONS OF CONSUMER DEMAND FOR CORN BY REGION

Zone

Consumer Demand for Corn2

1970 1975 1980
1., Central 187,012 228,244 278, 310
2. Sur 118,530 149,722 189, 826
3. Occidental 120, 842 137,378 156,992
4, Occidental Media 51,418 58,450 66, 799
5. Nor Occidental 111,382 128,373 148,195
6. Norte 53,970 64, 415 77,037
7. Nor Oriental 38,756 44,056 50, 350
8. Oriental 42, 398 46, 861 52, 439
9. Sur Oriental 53,314 60, 605 69, 263
SUBTOTAL 777,622 918, 104 1,089,211
Industrial Demand 11,902 14,527 17,152
TOTAL 789, 524 932,631 1,106, 363

8Includes direct and indirect,
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FIG. 7.1—-Movement of corn from excess to deficit zones, 1964,

of total corn production for 1964, This figure is not an approxima-
tion of the share of corn output marketed. It does not include, for
example, the industrial demand for corn in the deficit regions.
Moreover, intrazonal and intradepartmental trade is excluded.

The surplus zones often market a large share of output during
harvest periods and buy back corn in other seasons. The eastern
and southeastern zones 8 and 9 are strongly influenced by demand
and supply conditions in El Salvador, where marketing and storage
facilities are more highly developed. Zones 8 and 9 frequently ex-
port corn to El Salvador during the harvest season and import corn
later.

Projected Regional Corn Balances

Some changes in the deficit and surplus patterns are noticeable
in the supply and demand projections for 1970, 1975 and 1980.
Heavy-consuming zone 1 more than doubles its corn deficit by
1980. (Table 7.7) Population pressures in the major producing
region, southern zone 2, are expected to reduce its share of the re-
gional surplus. The projections indicate less than a doubling of
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TABLE 77 @ PROJECTED SURPIUSES AND DEFICITS OF CORN BY REGION

Regional Surplus or (Deficit)

Zone 1970 1575 1980

1. Central (139, 698) (178, 698) (226, 537)
2, Sur 177,595 203, 350 220,194

3. Occidental (8, 404) (6, 805) (8, 284)
4. Occidental Media | (28,707) (33,711) (40, 033)
5. Nor Occidental {15, 149) (19, 907) (27, 490)
6. Norte 3,029 (2,327) (9, 859)
7. Nor Oriental (3, 289) (5, 422) (8, 550)
8. Oriental 6,284 9,673 11,946

9. Sur Oriental 9,961 14,837 18, 350

SUBTOTAL (net) +1, 622 (-19,010) (-70, 269)
Industrial Demand 11,902 14,527 17,152

Projected Imports® 10,280 33,537 87, 421

8projected irnports are based on the assumption that past trends
in production and consumption continue during the 1970's.

the zone's surplus by 1980. The other noticeable change in pro-
duction and consumption patterns is the conversion of northern
zone 6 from a surplus to a deficit region due to population inflows
and limited opportunities for expanded corn production.
According to tricse projections, the total deficit of all the deficit
regions in 1980 will have tisen to about 33 per cent of the effective
corn supply. This is a 80 pcr cent increase over the 1964 share and
a good indication ¢f the increasing importance of corn marketing.
Rural to urban population shift. in some departments indicate that
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intrazonal corn marketing will experience a similar increase in im-
portance.

CORN STORAGE REQUIREMENTS FOR 1970 AND 1980

Given the available information on corn supply and demand
patterns it is possible to estimate current and anticipated storage
requirements for efficient marketing operations. Such estimates
are based on subjective criteria as well as the technical constraints
of the market system. These criteria and constraints are discussed
first to clarily the estimates of storage needs presented in the ac-
companying tables.

Existing Storage Facilities

The available statistics on existing storage facilities are ex-
tremely sketchy. The information available on grain silos is sum-
marized in Table 7.8. These estimates of grain storage capacity
include: (a) the facilities operated by INFOP, (b) the capacity re-
ported by grain dealers having grain silos and (c) the grain silos or
small granaries located on the parcelamientos.

According to available data, only 9 of the 22 departments
have grain silo facilities. Two-thirds of the silo capacity reported
in these 9 departments is located in Guatemala City. More than
60 per cent of this two-thirds is accounted for by the INFOP silos
in Guatemala City which are used primarily for storing wheat. The
total grain silo capacity is 29,236 m.t. INFOP controls nearly 53
per cent of the reported capacity. INFOP’s silo facilities outside of
Guatemala City account for about 12 per cent of Guatemala’s total
capacity and slightly more than 35 per cent of the silo capacity out-
side of Guatemala City. These facilities have not been used inten-
sively in recent years.

No reliable information is available on the existing warehouse
capacity used for storing grain. The best one can do is to make a
judgement estimate based on the limited information available on
grain turnover in storage facilities and the per cent of corn mar-
keted in various zoncs.

Assuming an average turnover raté of 3.0, which may be some-
what high for Guatemala, it would require approximately 250,000
m.t. of storage capacity to store the corn now produced in Guate-
mala, A substantial part of this capacity requirement is probably
provided by farmers using a corier of a room for corn storage and
by small retailers with a few sacks of grain in a corner of their store.
Our estimates of the amount of warchouse facilities needed to
handle the grain presently produced and marketed within the
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TABLE 7.8 @ SUMMARY OF GRAIN SILO CAPACITY BY ZONE

Zone Department Capacity(m.t.)
1. Central 19, 440
Guatemala 19, 440
2, Sur 4, 445
Escuintla 783
SuchitepEquez 2,903
Retalhuleu 759
3. Occidental 833
San Marcos 28
Quezaltenango 805
4, Occidental Media - -
5. Nor Occidental 148
Huehuetenango 148
6. Norte - -
7. Nor Oriental - -
8. Oriental - -
9, Sur Oriental ' 4,370
Santa Rosa 1,104
Jutiapa 3,266
TOTAL 29,236

various zones are presented in Table 7.9. These figures do not
represent the actual warehouse capacity that exists in the zones.
They suggest, however, that between 100,000 and 130,000 m.t. of
commercial grain storage capacity are probably available in the
country in addition to the silo capacity reported in Table 7.8. A
substantial part of this capacity probably consists of small single
room storage units, but until a survey of grain warehouse facilities
is taken there is no way to determine the extent of such capacity
with any degree of certainty.

New Storage Facilities Needed

Given the lack of data on existing storage facilities it is impos.
sible to determine exactly how much new storage capacity is needed



TABLE 7.9 @ WAREHOUSE CAPACITY FOR CORN STORAGE

Zone Per Cent of Warehouse Capacity
Corn Marketed?® Estimates?

1. Central 65 11,000
2. Sur 80 50, 000°
3. Occidental 40 13,000
4. Occidentql Media 50 4,000
5. Nor Occidental 40 13,000
6. Norte 50 12,000
7. Nor Oriental 50 6, 000
8. Oriental 70 10,000
9. Sur Oriental 70 9,000
TOTAL 128,000

are not available.

aData on the percentage of corn marketed in the various zones

hese percentages represent assumptions based on

discusgions with personnel of the Ministry of Agriculture in Guatemala
These figures are rough estimates of capacity needed to store
marketed grain within the region if the average turnover rate is equal
to 3. Figures for zone 2 take into account grain movement to zone 1.
CA substantial part of this capacity may in fact be located in
Guatemala City.
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to efficiently handle the existing corn production. iWe can, how-
ever, estimate how much new storage capacity will be needed to
handle projected increases in corn production. Estimates of exist-
ing storage capacity can be used to estimate the amount of new
storage capacity needed to replace existing facilities as they wear
out.

Corn comes on the market unevenly during the production
year. It is estimated that 88 per cent of total corn production is
harvested during the six-month period, August through January.
The monthly percentages of corn harvested are presented in Table
7.10. The percentages in Table 7.10 also represent rough estimates
of the percentage of corn marketed during the various months. For
a given quantity of corn moving into storage according to these
percentages and assuming equal monthly drawdowns for consump-
tion, the average turnover rate of the minimum amount of storage
capacity needed to handle the grain would be 2.63.% Therefore an
average turnover rate of 3 provides a fairly conservative estimate
of the amount of storage capacity needed to handle a given vol-
ume of corn production.

Corn production is expected to increase by about 24,000 m.t.
per year during the 1970's. Assuming that, on the average, 75 per
cent of this corn enters the marketing system and that the average
turnover rate of the storage facilitics is cqual to 3, an additional
6,000 m.t. of storage capacity will be needed each year to handle
the increased corn production. At least another 6,000 m.t. of new
capacity will be needed each year to replace existing facilities as
they wear out. The total additional storage capacity needed during
the 1970's is therefore equal to at least 120,000 m.t. More than half
of this capacity should be constructed before 1975,

Considering regional grain movements and the percentage of
production marketed in the various zones, jt appears that about 20
per cent of the new capacity should be located in zone 1, 40 per cent
in zone 2 and 11 per cent in zone 9. The percentages for the other
zones are shown in Table 7.11. These percentages serve as rough
guidelines as to where new facilities will be needed most to handle
production increases. The pereentage for zone 1 has been adjusted
upward while the percentage for zone 2 was adjusted downward
to take account of the large movement of corn from zone 2 to zone 1
during the harvest season. These percentages are based on the
assumption that past production trends will continue during the

6. A minimum of 456 m.t, of capacity, for example, would be needed to handle
1,200 m.t, of corn. The 456 m.t. represents the peak inventory level which would
occur in January if the pereentage of corn marketed each month followed the
figures In Table 7.10. ‘The 2.63 turnover rate docs not allow for any surplus
storage capacity during the peak inventory month,
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TABLE 7.10 ® PER CENT OF CORN HARVESTED AND MARKETED EACH MONTH

Per Cent Harvested

Month and Marketed
January 10
February 2
March 2
April 2
May 2
June 2
July 2
August 12
September 15
October 18
November 18
December 15
TOTAL 100

1970's. Any large scale program to increase corn production in any
particular region of Guatemala would require a revision of the
percentages shown in Table 7.11,

Assuming an average cost of Q90.00 per m.t. of storage capacity
and associated equipment, it would cost Q5,400,000 to provide the
60,000 m.t. of storage capacity needed by 1975,

A Grain Storage Program

With the possible exception of Costa Rica, the existing grain
marketing systems in Central America are far from adequate. The
International Bank for Reconstruction and Development reported
in 1967 that storage capacity as a proportion of total output of rice,
beans and corn was 2.6 per cent in Guatemala, 17.5 per cent in El
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TABLE 7,11 @ ADDITIONAL GRAIN STORAGE CAPACITY REQUIREMENTS FOR 1975

8Y ZONE
Proposed Allocation
Zone Per Cent of of Storage Cupacity
New Capacity Reth?irgffénlty(sin mt)
1, Central 20 12, 000
2. Sur 40 24,000
3. Occidental 9 5,400
4. Occidental Media 2 1,200
5. Nor Occidental 6 3, 600
6. Norte 3 1, 800
7. Nor Oriental 2 1,200
8. Oriental 7 4,200
9. Sur Oriental 11 6, 600
TOTAL 100 60, 000

Salvador, 2.8 per cent in Honduras, 8.3 per cent in Nicaragua and
23.0 per cent in Costa Rica.” The bank was well aware that these
percentages tend to understate the actual grain storage capacity in
the countries, but they do illustrate that Guatemala is far behind
El Salvador and Costa Rica in developing a modern grain storage
system.,

Guatemala has been slow in developing adequate storage

7. International Bank for Reconstruction and Development, International De-
velopment Association, Economic Development and Prospects of Central Ameri.
ca, Vol. 111, Agriculture, June, 1967, p. 21. The 2.6 per cent figure for Guate-
mala is based on a 1962 cstimate of 17,800 m.t. of storage capacity and a re-
ported 1965 output of 685,000 m.t. of corn, rice and beans,
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facilities for several reasons. First, the government has been un-
willing or unable to play a sizeable role in the storage and market-
ing of corn. Sccond, private grain dealers have been reluctant to
construct modern storage facilities because of uncertainty about
the government's policies on grain speculation. Third, there has
been a shortage of long term capital for the construction of grain
storage [acilities.

The need for a grain storage program is obvious both to grain
dealers and government officials. Equally obvious is the fact that
no workable programs have been developed to meet the need.
The outline for a possible grain storage program is presented in
this section as a starting point. The program is based on the
assumption that past trends in corn production will continue. Tt
would have to be madified if a Targe scale program to increase corn
production was undertaken.

The first step in modernizing the grain marketing system is to
develop a workable warchouse law for grains. This step is already
underway. The banking system will have to develop lending pro-
cedures that will make such a law uselul 1o grain dealers. The
Ministry of Agriculture will have to improve its market informa-
tion and price reporting procedures for corn and will have to assist
in the development and adoption of an acceptable set of corn
grades.

The second step is o determine how much storage capacity
is necded and where it should be located. This information is essen-
tial for obtaining and allocating funds for the construction of new
facilities. A five year program designed to increase total storage
capacity by 60,000 m.t. by 1975 was outlined in the previous sec-
tion. The construction of 60,000 m.t. of storage capacity would
require a total investment between Q4,500,000 and Q5,500 000 de-
pending on the type and location of the facilitics. Most of the
facilities will probably be small metal bin units located in produc-
tion regions. Concrete facilities or larger metal bin units may be
justified at key population centers on the south coast or in Guate-
mala City.

The third step is to decide who is to operate the new storage
facilities. This decision depends partly on the price policy adopted
by the government. At the present time the government follows
a price policy that would allow private grain dealers and farmers
associations to earn a reasonable profit on the operation of new
storage units.

According to our projections, if future corn production does
not increase at a faster rate, Guatemala will have to import around
87,000 m.t. of corn by 1980. At the present time, importing corn
at world prices and selling at domestic prices would be a fairly
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profitable business and will probably continue to be so during
the 1970's. This suggests that an import facility for grain at Puerto
Barrios might prove to be a good investment. The facility would
handle wheat during the early 1970's and both wheat and corn
in the late 1970's. If INFOP were to operate such a facility it
could devote more of its grain storage capacity in Guatemala City
to corn storage.

A grain storage program for Guatemala could benefit farmers
and consumers as well as grain dealers. Additional commercial
storage [acilities would help to reduce seasonal variations in corn
prices in two ways: First, by increasing the competition for corn
at harvest time the facilities would tend to raise the farm price of
corn. Second, by reducing corn losses the new facilities would in-
crease the supply of corn available for human consumption and
thereby tend to lower consumer prices. It is estimated that at least
10 to 12 per cent of the corn marketed is being lost in the marketing
system. With modern storage facilities it should be possible to
reduce losses of grain handled by new facilities to at least -1 per cent.
, If the new facilities were located according to the guidelines
presented in Table 7.11, the total amount of grain saved per year
would be around 14,500 m.t. At current prices this grain would be
worth more than Q1,245,000. Assuming these savings could be
realized for a 15 year period and using an 8 per cent discount
rate, the present value of the grain saved would be more than
Q10,650,000. If the new facilities cost Q5,400,000, the benefit-cost
ratio would be approximately 1.97. This is not a particularly high
benefit-cost ratio, but it does indicate that investment in the facili-
ties would be definitely worthwhile from the standpoint of the coun-
try as a whole.®

The storage program that has been outlined above is based on
the assumption that past trends in corn production will continue.
With a large scale fertilizer program such as the one discussed in
Chapter 9, total corn marketed would increase by an additional
100,000 m.t. per year within two or three years. Approximately
83,000 m.t. of new storage capacity would be needed to handle this
additional corn. The construction of this capacity would add an
additional Q2,970,000 to the cost of the storage program. The
location of the new facilities would depend on where thie fertilizer
program was centered. A large scale fertilizer program centered on
the south coast would require the construction of approximately

8. The henefit-cost ratio presented does not take into account hencfits associated
with more stable prices, reduced corn imports and reduced Iabor requirements
to handle a given amount of grain. Such factors would tend to increase the
henefit-cost ratio.
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23,000 m.t. of new storage in zones 2 and 9 and 10,000 m.t. in zone 1,
A fertilizer program focused on the central region would require
an additional 10,000 m.t. of storage capacity in zone 1, 16,000 m.t.
distributed between zones 8 and 5, and 7,000 m.t. of new capacity
in zone 6.

PRICE POLICIES FOR CORN

Our goal in this section is to briefly outline past price move-
ments for corn and to discuss the government’s past price policies
including the recent Grain Protocol for Central America.

Past Price Movements

The wholesale price of corn usually reaches its highest level
in July and its lowest level in October at the peak of the harvest
season. The average wholesale price of yellow corn during the
1966-68 period, for example, was nearly 40 per cent higher in
July than in October. (Table 7.12) A farmer able to hold corn
harvested in October until the following July would have received
an average of 29 dollars per metric ton more for his product. This
represcuts an average price increasc of about three dollars per
month over the 10-month storage period. At these prices, most
farm storage units would pay for themselves within three to four
years.

Average monthly wholesale prices for corn during the 1956-67
period are presented in Table 7.13. The average wholesale price
for corn for the entire period was Q38.82 per 100 Ibs. There was a
slight tendency for corn prices to increase during the period. The
average price of corn during the first four years of the period
was Q3.89 per 100 lbs. compared to Q4.03 per 100 Ibs. during the
1964-67 period. Thus, the price of corn, like prices of many other
commoditics in Guatemala, has been remarkably siable during the
past ten years.

The guaranteed prices for corn set by INFOP since 1957 have
usually been below the average wholesale price. INFOP's corn
prices may have been favorable for short periods of time around
harvest season, but they have usually been about Q0.50 per 100 lbs.
below the annual average, and in three years during the eleven
year period were over Q1.30 per 100 Ibs. below the market. (Table
7.14) INFOP’s apparent inability to buy at the market price could
account for its failure to effectively use its silo facilities for corn.
This in turn has reduced INFOP's ability to reduce the seasonal
variations in corn prices.
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TABLE 7.12 @ AVERAGE WHOLESALE PRICE OF CORN BY MONTH, 1966-68

Yellow Corn White Corn

Month Price % of Oct. Price % of Oct.

Q/m.t. price Q/m.t. price
January 80 109.6 80 108.1
February 79 108.2 82 110. 8
March 88 120.5 92 124,3
April 95 130.1 97 131.1
May 92 126.0 95 128. 4
June 96 131.5 97 131.1
July 102 139.7 93 125.7
August 86 117.8 84 113.5
September 77 105.5 76 102.7
October 73 100.0 74 1100.0
November 80 109.6 80 108.1
December 81 110.9 81 109. 4
AVERAGE 86 -- 86 --

The Grain Protocol

The price policy adopted for corn in Guatemala may well be
influenced by the Special Protocol on Grains which came into effect
for the five Central American countries in mid-1966.* This agree-
ment climinated the tariffs and quantitative barriers on trade in
grains between the countries, except for corn movements between
El Salvador and Nicaragua. Thus the five countries now have
virtually a free trade area in grain except for wheat and {lour for
which the local flour mills strongly supported the maintenance

9. For additional information on the Protocol sce: International Bank for Re-
construction and Development, International Development Association, Eco-
nomic Development and Prospects of Central America, Vol. 111, Agriculture,
June, 1967, p. 22,



TABIE 7.13 @ MONTHLY WHOLESALE PRICES FOR CORN (Q per 100 Ib)

Month Year

1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
Janvary 4.48 4.00 3.63 3.13 3.05 2.67 4.16 4,00 3.62 3.50 3.32 3.30
February 4.17 3.40 3.48 3.23 2.98 2.00 4.50 4.00 3.50 3.50 3.40 3.49
March 4.13 3.48 3.70 3.40 3.25 2.12 5.50 3.50 3.50 4.50 3.76 3.90
April 4.70 4.35 4.20 4.17 3.65 2.55 6.00 3.50 4.50 4.50 3.77 4. 36
May 5.02 4.47 4.37 4.32 3.68 3.32 5.15 3.90 4.50 5.50 3.69 4.31
June 4.80 4.41 4.15 4.52 3.25 3.65 5.02 4.00 4.62 5.50 3.29 5.09
July 4.53 4.55 4.87 4.37 3.58 4.70 5.00 4.00 5.07 5.50 3.00 4.97
August 4.40 4.42 4.58 3.40 2.93 4.30 4.55 4.00 4.75 5.50 2.56 4. 60
September 3.53 3.60 3.58 2.97 2.50 3.42 3.50 4.00 4.05 3.50 2.40 4.48
October 3.30 3.47 3.22 3.25 1.93 3.40 2.87 3.50 4.00 5.50 2.54 4.17
November 3.63 3.27 3.15 3.25 2.78 4.17 2.87 3.00 4.50 3.50 3.00 4.32
December 3.70 3.67 3.35 2.87 2.00 4.58 3.00 4.00 4.06 3.50 3.02 4.30
AVERAGE 4.20 3.92 3.8 3.57 2.96 3.41 4.34 3.48 4.22 4.50 3.15 4.27
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TABLE 7,14 @ INFOP'S GUARANTEED PRICES FOR CORN

il

Difference between

INFOP's Central Silc
Year Central Silo Regional Silos Price and Avg.
Wholesale Price
1957 3.50 3.30 ~0. 42
1958 4.00 - +0, 14
1959 3.00 .- -0. 57
1960 3.10 2.90 +0. 14
1961 -~ -~ -
1962 2.00 -- -2.34
1963 2,50 - ~0.98
1964 2.90 2,65 -1, 32
1965 3,00 2,75 -1.50
1966 3.25 3.00 +0. 10
1967 3.75 3.75 =0. 52
1968 3.75 3.75 -

Source: 1957-66: Escobar Colindres, Luis Felipe, Soluciones
Practicas al Problema de la Comercializacifn de Granos

en Guatemala, September 1966.

1967-68: INFOP.

of protected national markets. While the common cxternal tariff
on grain imports is fairly high, most grain imported from outside
of Central America is handled by state grain boards that are ex-
empt {rom duty payments. INFOP performs this role in Guate-
mala,

The key provision of the grain Protocol is that each grain
board must give first priority, in meeting deficits, to imports from
other Central American countries. Imports from the outside can
only be made after consuliation with the other countries, and will
have to pay a duty equal to the difference hetween the import price
and the official internal support price. The main purpose of the
Protocol is thus to provide an incentive for the Centrai American
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countries as a whole to remain self-sufficient in grain production
except for wheat.

The coordinating commission for the Protocol has yet to
establish a clear-cut long-run price policy for the Central American
area. Thus, while the Protocol tends to limit the actions that can
be taken by the Central A rican countries with respect to price
policies, the various governments «till have a great deal of flexibility
in deciding on the type of price policies which they will follow.

Price Policy Suggestions

Our interpretation of INFOP's past price policies is that it has
attempted to set a floor on corn prices but has not been especially
interested in reducing seasonal price variations. It could have
used a more flexible price policy that would have resulted in a high
average floor price while at the same time redu-ing seasonal price
variations. INFOP, however, does not have enougl storage capacity
to reduce substantially the average wholesale price of corn and
therefore probably could not have reduced seasonal pice variations
to any great extent even if it had wanted to. Asswining a price
clasticity of 0.7 and the use of about 50 per cent of its Guatemala
City capacity for corn, INFOP would be able to alter t e average
wholesale price by about four to five per cent during the year by
effectively using its facilities for the purchase and sale of domestic
corn. A somewhat larger effect on prices could be obtained through
importing, or threatening to import, corn from outside of Central
America.

INFOP needs to become a more aggressive competitor in the
corn market. By buying and selling corn at the going market price
INFOP would be able to provide storage capacity that is not now
being used, while at the same time carning a profit that could be
earmarked for the construction of new [acilitics. A flexible price
policy would add competition to the market which should tend to
increase farm prices and to reduce seasonal price variations. Once
INFOP has effectively demonstrated jts ability to profitably use
its existing facilities, it could begin adding some storage capacity
at key locations. It was suggested previously that the greatest
need for new capacity is on the south coast and that an import
facility in Puerto Barrios might prove both useful and profitable if
operated cfficiently by INFOP,

Any price policy designed to eliminate all seasonal price varia-
tions would not be desirable. A certain degree of price variation
is needed during the year to encourage investment in storage
facilitics. Thus it would seem advisable for the government to
allow the wholesale price of corn to experience an average increase
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of at least Q1.00 per metric ton per month between corn harvests.
An average annual price change of QI4 to Q15 per metric ton
would still be only onehalf as large as recent seasonal price
variations.

Any effort on the part of the government to increase substan-
tially the farm price of corn as part of a corn production program
would not appear advisable. First, the government does not con-
trol enough storage capacity to support such an effort. Second,
even if the storage capacity was available, it would be a tremen-
dously expensive and potentially wasteful program. Third, corn
prices in Guatemala arc already very high relative to world prices.
Fourth, the program wculd not benefit consumers and may be of
only short-run benefit to farmers. Fifth, high support prices for
corn would discourage farmers from diver<ifying into other crops.
Sixth, higher prices for corn would encourage farmers to shift out
of wheat, rice or bean production and thereby create new problems.

Any effort to subst. ‘ially increase corn production should
concentrate on increasing output per unit of land and should be
supplemented by a program to minimize reductions in the farm
price of corn. INFOP's active participation in the corn market
would help prevent price declines to some extent. The storage pro-
gram outlined previously could play an even more important role
in the government’s efforts to prevent a decline in the farm price
of corn.
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THE GUATEMALAN GOVERNMENT leaves most of the food marketing
to private individuals. It does, however, attempt to limit their
actions in some ways. It controls beef exports and sets the maxi-
mum retail price for certain cuts of meat. It sets the retail price
of pasteurized milk. It inspects imported foud products as part of
its disease control program. It trics to assure that only healthy ani-
mals are processed and sold by slaughter houses. It sets a minimum
price for wheat and buys and sells some corn.

The government provides the food marketing sector with a
limited amount of assistance. Part of the price 1. fosmation col-
lected is distributed eventually to farmers and wholsalers, but
seldom quickly enough to be of much value. Market outlook in-
formation is available occasionally in special repori.. Some work
is being done on establishing grades and standards for a few food
products. Various government agencies have, from time to time,
developed plans for investments in food marketing facilities. Few
of these plans have been implemented, however, because the plan-
ners have been unable to demonstrate to lending agencies that the
investments were in fact bankable. The government's cooperation
in the Central American Common Market has facilitated the ex-
portation of a number of food products, especially vegetabies. The
construction of new roads and the improvement of old ones has
undoubtedly helped to cut transportation costs and to increase the
size of the market open to farmers.

In general, the government appears to have been very rational
in selecting which aspects of food marketing it will attempt to reg-
ulate and the methods of control. The technology and consumption
patterns of the wheat industry, for exarple, are such that the gov-

ernment can exercise a good deal of controi over the price of wheat.

g L SEEGEEEHE
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The situation is completely different in the case of corn, and the
government has limited its actions to a small purchase, storage and
import program. The government appears to have weighted the
foreign exchange earnings from beef exports niore heavily than the
resulting higher retail prices of beef, It has, therefore, made limite
use of its power to control beef exports.

~ The government’s ability to control various aspects of food
marketing will probably continue to be limited. Whether it will
use its limited resources any differently in the future will depend
partly on how its goals change.

VEGETABLES

Guatemala’s geographic and climatic variations allow the pro-
duction of a wide variety of vegetables. Its lowland valleys and
coastal plains are ideal for irrigated winter production of warm
season vegetables. Irrigated highland areas of 3,000 to 6,000 fect
elevation produce three to four cool season crops per year. In high-
land areas between 6,000 and 9,000 feet it is possible to produce
cool season crops eight months of the year.

Production Areas

Guatemala’s major vegetable producing areas can be classified
into three general groups by temperature:

1. Tropical (0 to 3,000 feet)
2. Sub-tropical (3,000 to 6,000 feet)
8. Cool (6,000 to 9,000 feet).!

Tropical. The Teculutdn and Zacapa area in the Motagua River
valley has the hoitest and driest climate in Central America. It has
the largest vegetable producing area and accounts for most of
Guatemala's tomato, cucumber and pepper production. This area
is also well suited to the production of onions, melons, eggplant
and okra.

The areas around Jocotdin in the department of Chiguimula
and around Laguna de Retana, Asuncion Mita, and Atescatempa in
the department of Jutiapa also are well suited for the production

—

1. Much of the material presented in this section is a summary of Atlee,
Charles, Vegetable Production in Guatemala, January, 1968, USAID/Guatemala
report. Other USAID reports on vegetables include: (a) Gailahue, Edward E.,
Marketing of Fresh Fruits and Vegetables in Guatemala, 1964; (h) Jenner,
George K., Processing of Fruits, Vegetables and Related Data, 1964; (c) Pearl,
Robert, A Study of the Technical Development of the Guatemalan Fruit and
Vegetable Processing Industry, 1965.
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of onions, tomatoes and peppers. These areas are well located with
respect to the market in El Salvador,

Sub-Tropical. A wide variety of irrigated vegetables for local con-
sumption and export are produced in the areas aronnd Guatemala
City, Amatitlin and Villa Nueva, Water is limited and land is
expensive in these areas but they have a locational advanuage in
the marketing of green leafy vegetables and strawberries.

The Antigua area has Leen a vegetable producing area for more
than four hundred years. It suppiies a wide variety of good quality
vegetables to both the Antigua and Guatemala City markets.
Palencia is the chayote and husk tomato producing center of the
country. Some green beans, potatoes, cabbage and cauliflower also
are grown in this area. About 80 per cent of the garlic comes from
the Aguacatdn valley in Huehuetenango. Much of the garlic is ex-
ported to other Central American countries.

Cool. Onions, beets, cabbage, carrots, cauliflower, lettuce, celery,
potatoes and radishes are the most important vegetables grown in
the Quezaltenango area. Much of the vegetable production in this
area is carried out on small family plots averaging »"out one-tenth
of an acre.

Cabbage, cauliflower, lettuce, peas, beans and squash are the
most important vegetables grown in the San Lucas-Milpas Altas
area. Potatoes are the major vegetable grown in the Chimaltenango-
Tecpdn area. Onions, strawberries, tomatoes, cabbage and garlic
are the most important vegetables grown in the Solol4 area.

Domestic Marketing

Tomatoes are the most important vegetable for processing.
Approximately 16,000 m.t. of tomatoes were processed during the
1966-67 season. About 80 per ceut of these tomatoes were supplicd
to the four main processing firms by the Teculutin Tomato Co-
operative.? Peppers and peas also are processed on a limited scale
in Guatemala.

The market for fresh vegetables historically has been charac-
terized by wide variations in prices due to fluctuations in vegetable
supplies. These fluctuations have been reduced recently by improve-
ments in market news reporting, storage facilities, processing lacili-
ties and the transportation system. The increase in irrigated acreage
also has helped by allowing yearround production of some veg-
etablcs.

2. The two largest firms, Kerns and Ducal, are owned by W, R. Grace. el
Monte brand foods are processed, under license, by Sharp,
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When harvested, most vegetables are washed and packed into
rope nets that pull together at the top with a drawstring. These
bundles are then carried to the road where they are picked up by a
bus or truck and taken to the market. Produce may pass through
three or four middlemen between producer and consumer. There
is almost no grading of vegetables except for some unofficial grading
of a few crops such as garlic and potatoes. Grading at an early
stage in the marketing process may have little value anyway because
of careless handling procedures used at most peints where products
arc loaded and unloaded. Except for tomatoes, most vegetables
are not packed in suitable standardized containers. Very few veg-
etables are stored except for some potatoes, garlic, onions and
squash. Potatoes are seldom stored for more than three to four
months.

Export Possibilities for Vegetables

There seems to be general agreement that Guatemala has the
potential to profitably export vegetables to the United States. Ma-
nasero, in his final report to AID-Guatemala listed tomatoes, sweet
peppers, cucumbers, garlic, okra, melons and pineapples as the com-
modities having the most potential.® There is some production of -
most of these products during the November to February period
when prices are usually high in the United States market. Exporta-
tion costs for these products range from about 8 to 17 cents a
pound. (Table 8.1) The price data provided by Manassero suggest
that prices in the New Orleans market during 1966-67 were high
enough to allow exporters to earn a profit on several commodities
if they could have delivered high quality produce when wholesale
prices were near their peak. Margins would have been largest on
garlic, tomatoes and okra. Exportation of onions to the United
States probably would not have been profitablc even if top prices
were received,

It seems rather doubtful that Guatemala will be able to export
segetables to the United States on a large scale within the next five
years. Transportation, either by air or sea, is not as dependable as
needed. Furthermore, production and marketing procedures will
need to be developed to assure that only top quality vegetables are
shipped and that they are harvested at the right time for export
purposes. This probably will prove to be a very slow job.

At the present time-most vegetable exports are to other Central
American countries, especially El Salvador. Potatocs, cabbage, ga:
lic, onions, tomatoes, lettuce and carrots are the most important

3. Final report of Manassero, James R., USAID/Guatemala, August, 1967,



TABLE 8.1 @ WHOLESALE PRICES FOR SELECTED VEGETABLES IN NEW ORLEANS

Per Pound Wholesale Pliig&i-% 7New Orleans:
Product Exs::;;fona H;i:lce : ‘ Month h::i'faitdser;:gn

(cents) (cents/1b) ir(lcgggé/eﬁ;?la
Eggplant 8.6 15.0 June 11,0
Cantaloupes 9.8 18,0 Mar, --
Tomatoes 13.0 30.0 Dec, 25.0
Watermelons 8.9 15.0 Feb, -~
Cucumbers 9.7 19.0 Mar, 15.0
Sweet Peppers | 11.3 35.0 Apr. 18.0
Onions 7.9 8.5 Feb, 7.0
Pineapples 7.3 12,0 Dec. -
Okra 17.1 35.0 Apr, 25.0
Garlic 13,5 59.0 Mar, 50.0

Source: Final Re

August 1967,

8Export costs include: sales ~ommission, duty, brokerage
fees, transportation, cartons, handling, preparation for shipment.

rt of Manassero, James R,, USAID/Guatemala,
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export crops, Cool season vegetables are in greatest demand be-
cause they are difficult to produce in many parts of Central America.
The prospects for increasing vegetable exports to other Central
American countries appear to be very promising. The govern.
ment’s continued attention to trade agreements and procedures will
undoubtedly facilitate such exports,

Major Problems Facing the Vegetable Industry

Poor quality and high production costs are two of the most
important factors limiting increases in vegetable exports and proc-
essing. The cost of producing a pound of vegetables in Guatemala
is often higher than in the United States because many growers
still do not know how to use fertilizer, insecticides and fungicides
effectively. Furthermore, cultivation practices are frequently very
crude, and irrigation water is often used improperly.

Little research data exists on vegetable production in Guate-
mala. Little is known about which varieties are best to plant in
different zones at different times of the year or about the most
effective ways to control insects and diseases under Guatemalan
conditions. Only limited data are available on the cost of producing
vegetables.

There are very few well trained technicians in vegetable pro-
duction in Guatemala. Many vegetable producing areas have no
extension agents capable of providing technical assistance to veg-
etable growers. The Barcena School graduaily is helping to improve
this situation,

There are few reliable statistics related to acreage, production,
exports and prices of vegetables in Guatemala. The possibility of
providing vegetable producers with either market or outlook in-
formation appears very limited given the existing data collection
system.

FRUITS

At least three agencies of the Ministry of Agriculture are en-
gaged in developing the fruit industry. These are the Direccién
General de Desarrollo Agropecuario, the Direccién General de
Investigacidn y Extension Agricola (DGIEA), and the Direccién
General de Mercadeo Agropecuario. The Banco de Guatemala,
the Coffee Association, FAO, and a number of other public and
semi-public agencies are also interested in the development of fruit
production in Guatemala.4

4. Much of the material presented here on fruit production is drawn from the
work of Vorhics, R. M., especially Fruit Production in Guatemala, USAID/Gua-
temala report, July 1967,
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In general, the Direccién General de Desarrollo Agropecuario
is responsible for supplying prospective fruit growers with planting
stock and helping them to arrange credit. DGIEA is charged with
doing the research work required to select the best varieties of fruit
and to develop appropriate orchard practices. The Direccién Gen-
eral de Mercadeo Agropecuario is responsible for conducting re-
search designed to improve the efficicency of fruit marketing and
to increase the profitability of fruit production.

The government has carried out a number of marketing studies
for fruit and has proposed the construction of several marketing
centers and storage facilities which it believes will encourage fruit
production.® The government’s main emphasis has been directed
toward encouraging fartaers to produce more fruit on a commercial
scale.

The FAO and the Asociacién Nacional del Café have a joint
program for the replacement of marginal coffee acreage with citrus,
mangoes and other fruit crops. Dairying, tea production and oil
palms also are being considered ior some coffee producing areas.
According to the FAO studies, dairying would produce about the
same gross output per hectare as coffece production, while tea.
oranges or oil palm would more than dounle gross output. Con-
sidering employment, a substitution of coffee by oil palm or oranges
would bring no change, while tea would employ about three times
as much hand labor as coffee. Dairying would require about 20
per cent of the men previously employed in coffee production. The
number of years to break even would be 5-6 years on a new coffee
plantation vs. 7 years for dairying and oranges, 10 years for oil palm
and 11 years for teat

It appcars likely that coffee producers will move slowly into
some of these products. The FAQ's orange project probably will be
of most interest to coffee farmers because it requires relatively little
change in their operations, and prices are currently favorable. It
seems unlikely that coffee farmers will move into citrus fruit pro-
duction on a large enough scale to create serious marketing prob-
lems. It should be relatively easy for the coffee producers’ association
to keep track of the citrus fruit acreage. With sach information it
would be possible to anticipate marketing problems and to take
steps to solve them before they actually occur.

There appears to be adequate information on the orange
varieties that will do well in Guatemala. Washington navel oranges
are grown in the highland regions and appear to do well betveen
3,000 and 5,000 fect. Some varietics do well on the south coast be-
tween 1,500 and 2,000 feet.

5. For further details sce Projecto Para el Fomento de Frutales Deciduous en
el Altiplano, report by Ministerio de Agricultura and Banco de Guatemala, 1967,

6. Preliminary cstimates based on FAO studies.
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Although the domestic demand for oranges is expected to be
fairly strong, there is an element of risk involved in FAO's orange
project due to the uncertainty about the Central American market
for oranges during the next 10 years. Large citrus plantings already
have been carried out in Central America and others are being
planned. Thus the possibilities for exporting fresh oranges appear
limited.

Apples are the most important temperate zone [ruit grown in
Guatemala. Apple production is presently less than the domestic
demand. Apples are grown throughout the highland region with
the greatest production in the Quezaltenango area. The best alti-
tude for apples appears to be between 7,000 and 8,000 feet. One of
the problems of establishing orchards at this altitude is supplying
enough irrigation water during the dry season for the first few years
until the root systems are established. There is still some debate
as to what are the best apple varieties for Guatemala.

The major pear growing area is in the Department of Chimal-
tenango near the towns of San Lucas and San Bartolomé. Quite a
few pears also are grown near Cantel in the Department of Quezal-
tenango. Pears usually are better suited to lower altitudes than
apples. Pear nectar is canned domestically, and there is some in-
terest in canning pear halves and fruit cocktail. There is a small
domestic market for fresh pears, but local pears are not very good
for eating fresh. Little or no information is available yet on the
possibility of growing Bartlett pears commercially in Guatemala.

There are a few commercial plantings of peaches. Most local
peaches are small, white-fleshed types. Yellow cling peaches are
needed for canning fruit cocktail and peach halves. There should
be no problem in marketing good yellow peaches. The main prob-
lem appears to be the lack of information on suitable varicties.

Plums have been grown in Guatemala for a long time. The
size of local plums frequently is small and the domestic demand is
fairly weak. The quality of local plums is the main factor limiting
export to other Central American markets,

The potential for increasing production of other deciduous
fruits is limited. Swcet cherries do not seem to be well suited be-
cause of lack of winter chilling and the brown rot problem. Apricots
are seriously affected by brown rot. Figs seem to do well in the mid-
dle elevations but very little information is available on the pos-
sibility of establiching a dricd fig industry There is some produc-
tion of persimmons but the domestic market is small.

Several types of bushberries are being grown in both commer-
cial and backyard plantings. The domestic market is small, but
some probably could be exported to other Central American coun-
tries as jams and jcllies. Strawberries are grown on a small scale
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around Lake Atitldn and Lake Amatitlin, The size of the fruit is
small and yields have been low, however. The demand for good
strawberries, both domestically and for export, is strong but there is
little research available on which varieties are suitable. Grapes do
poorly in most areas. A market exists for grapes, but there is very
little information on whether or not new varieties can be grown
successfully.

It is possible that cashews could be grown on a small scale on
the south coast. Little is known about the possibilities of producing
most other types of nuts, however.

Many types of wild or semi-wild citrus trees are found in
Guatemala. Oranges are grown successfully and enjoy a good
market. Tangerines are grown widely and are popular in the
domestic market. Lemons and limes are grown on a small scale.
The possibility of exporting some limes looks promising, but com-
mercial production is still limited. Production of grapefruit is scat-
tered. Quality of the present product frequently is poor. The
domestic market for good quality grapefruit is small.

Guatemala is the native home of once of the three types of
avocados. Much of the domestic production is of poor quality,
however. Export of avocados to the United States has been pre-
vented by the sced weevil quarantine. A great deal of research
will be needed to increase the quality of the crop.

Mangoces grow wild throughout Guatemala up to about 4,000
feet elevation. Fruit flies are a problem in some areas. Additional
research is needed on varicties. The commercial production of
mangoes may be possible, especially if varieties could be introduced
that ripen before or after the Florida mid-summer mango harvest.

Pineapple is grown throughout the warmer regions. Attempts
to grow pineapple on a large scale have not been entirely successful,
but the development of new varieties and new production techniques
may change this situation.

Commercial production of papaya has not been very successful
in the past and there is little evidence to suggest that it will be in
the future.

Although coconuts are grown in many places in Guatemala,
nearly all are sold for drinking, and it is doubtful that a copra
industry could be developed. Oil palm may have some possibility,
but United Fruit Company's plantings of African il palm on both
coasts have not heen particularly successful so far. Olive production
has not been successful because they never fruit,

Several types of marketing problems affect fruit production,
The quality of much of the fruit produced is rather low. This is
due only partly to the varieties grown. In many cases, the quality
rould be improved considerably by better disease and insect con.
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trols, use of better harvesting methods and improved handling of
the fruit after it is harvested. The small scale of fruit production
creates marketing problems by limiting the possibilities for expand-
ing the processing industry for canned fruits, juices, jams and jellies.

A limited amount of continuous research is nceded on varie-
ties and production techniques for a few fruits. The most promising
fruits appear to be apples, peaches, oranges, tangerines and oil palm.

MEAT, FISH AND DAIRY PRODUCTS

‘The main marketing problem affecting the meat industry is
the lack of adequate slaughter and refrigeration facilities. This sit-
uation probably will improve gradually over the next twenty years
as the road system is improved and regional slaughter houses re-
place the municipal slaughter houses.?

The lack of adequate port facilities [requently is cited as the
main factor slowing the growth of the fshing industry. The limited
consumption of fish appears to be due primarily to an inadequate
meat distribution system. The price of fish is competitive with
prices of the better cuts of beef and pork. Once adequate refrigera.
tion facilities are available, the consumption of fish undoubtedly
will increase.

Beef

Cattle farmers in Guatemala usually are fairly large farmers.
About 65 per cent of their stock are straight criollo cattle. First and
second cross cattle frum criollo cows and from Brahman, Santa
Gertrudis, Charolais, Holstein, Brown Swiss and Jersey bulls make
up about 30 per cent. Purebred and third cross or better make up
about 5 per cent of the cattle. A number of good registered founda-
tion herds are now established and contributing a great deal to up-
grading beef herds throughout the country.

Most of the cattle marketed are grass fed. More than 50 per
cent of the cattle are raised in five departments on the south coast.
Grass in this area is plentiful during the rainy season, but very short
by the end of the dry scason. This, along with the difficulties in
curing roughages during the wet scason, makes it difficult to main-
tain a normal plane of nutrition for range fed cattle.

Cattlemen have shown little interest in using available by-
products for fattening cattle. Their lack of intcrest stems partly
from the fact that there is very little price incentive and a very

7. Some suggestions and technical information related to refrigeration can be
found in Phaklides, William, Preliminary Survey of Refrigeration and Cold
Storage Facilities in Guatemala, USAID report, October, 1967,
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limited market for high quality beef in Guatemala. As the market
for grain fattened beef expands, cattlemen undoubtedly will be-
come more interested in the use of by-products such as cane molas-
ses, cottonseed hulls and corn stalks.

Cattle producers have been especially interested in credit for
the purchase of feeder cattle and for herd improvement. The Banco
de Guatemala has responded to this interest by making some 40
million quetzales available to ranchers since 1961,

A large part of the recent interest in expanding beel herds is
due to the favorable export situation. There are two beef exporting
companies. Their volume of exports grew from 1,150,000 m.t. in
1961 to 8,284,400 m.t. in 1967, (Table 8.2) Beef exports by these
companies nearly tripled between 1961 and 1962, and nearly
doubled between 1962 and 1963. The rapid rate of increase in beef
exports during this period was not matched by increases in the
cattle population. Exports were only 17 per cent of the internal
consumption, but the rapid increase in exports caused domestic
shortages. As a result, meat exports were regulated by Decree Law
No. 215 on July 9, 1964. The export quotas are fixed by the
Ministerio de Economia. In practice, the export quotas have not
limited beef exports, but this situation may change in the near fu-
ture.

TABLE 8.2 ® BEEF EXPORTS OF TWO EXPORT COMPANIES

Year Volume Value A;ﬁfgge
(1000's of m.t.) (1000's of Q) (Q/kg)
1961 1,150.0 834.0 72.5
1962 3,088.3 2,260, 1 73.2
1963 6,114.2 4,542, 5 74.3
1964 5,631.3 4,343,0 77.1
1965 4.713.3 3,839.3 81.4
1966 5,453.7 5,557.8 101,9
1967 8,283.4 7,884.0 94.6

Source: Export companies.
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The United States also established a quota system for beef im-
ports in 1964.8 United States imports from Guatemala were less
than the quota up until 1968. In September, 1968, the United
States requested beef exporting countries to establish voluntary
quotas on beef exports. The Ministerio de Economia fixed the beef
export quota for 1969 at 21,400,000 pounds—which is the voluntary
quota recommended by the United States. The United States import
quotas on beef from Guatemala are not expected to increase by
more than 3 to 5 per cent per year. The export quotas set by the
Ministerio de Economia are therefore enforced by the United States
and could prevent exporters from shipping as much beef to the
United States as they would like.

The domestic price of beef is fixed by the Ministerio de
Economfa. The maximum wholesale price for beef is currently set
at Q0.27 per pound. The maximum retail price depends on the
cut of beel. The maximum price on ordinary stew beef is Q0.27
per pound. The maximum prices for most of the better cuts of
beef range from Q0.47 to Q0.55 per pound. There are no maximum
prices set on the top cuts.

Price controls on beef are not enforced. Their main effect is
to establish the maximum price that the slaughter houses are willing
to pay for live animals,

The average export price of beef is currently around Q0.45 per
pound. Thus there is little incentive to sell beef domestically if
it can be exported.

Domestic beef prices remained fairly stable between 1956 and
1962, and then increased gradually up to 1965 when they began to
increase fairly rapidly. The price increases are due to the rapid
increases in exports coupled with the slow rate of increase in pro-
duction.

Per capita beef consumption declined from 8.6 to 5.6 kilos be-
tween 1960 and 1967—a decline of about 35 per cent. (Table 8.3)
Per capita income grew fairly rapidly during this period, Compar-
ing the trends in per capita incomes, beef consumption and prices,
it appears that the higher prices have more than offset the effects
of higher income on beef consumption, Part of the decline in beef
consumption was due to a change in the price of beef relative to
chicken. The increased consumption of chicken has made it casier
for the government to allow the increased beef exports,

Other than export limitations, beef exporters do not appear
to have any marketing problems which they are unable to solve on
their own. The two processing plants for beef exports are inspected
periodically by the USDA to assure that they meet USDA standards.

e s v

8. Public Law 88~482 passed in August, 1964,
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TABIE 8.3 @ BEEF YIELDS, CONSUMPTION AND PRICES

Average  Average Average

vear  Yiede donog poest® M pieor |
@ Uev)  (Ghg  Ghe @ker
1956 170 8.8 0.217 0. 848 0.522
1957 174 8.9 0. 326 0. 870 0.522
1958 170 8.9 0.283 0. 870 0.522
1959 170 8.6 0. 261 0. 870 0.522
1960 174 8.6 0.261 0.870 0.522
1961 174 8.1 0.283 0. 870 0.522
1962 165 6.8 0. 283 0. 870 0. 522
1963 165 7.0 0. 304 0.913 0.522
1964 170 7.0 0. 304 0.935 0.522
1965 165 6.6 0. 304 1.022 0.543
1966 156 5.6 0. 304 1.130 0. 543
1967 156 5.6 0. 304 1,109  0.543

Source: (a) Banco de Guatemala, Em;imma de Desgrrolio de la
Ganaderfa Bovina de Carne en la Costa Sur, 1968,

(b) Direccién General de Estadlstica.

*Actual market prices are generally higher than reported
fixed prices.

There have been no serious sanitation problems for beef exports.
These plants also supply part of the beef consumed in Guatemala
City.?

Slaughtering facilities outside of Guatemala City leave much
to be desired when it comes to sanitation. Furthermore, little at-
tention is given to sanitation in either the transportation or the re-
tailing of beef. Thus improving the slaughtering facilities would
solve only part of the sanitation problem of meat marketing.

9. For more detailed information on the slaughter houscs supplying Guatemala
City see: Snyder, R. W., 4 Study on the Production and Distribution of Meat
for Guatemala City, USAID/Guatemala report.
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As the cattle industry shifts from the south coast to the north
coast, the need for slaughtering facilities near Puerto Barrios will
increase. Such facilities would handle beef exports.

Pork

Hogs are produced in relatively small numbers in practically
all departments. The bulk of the hog production is on farms of
less than seven hectares. Unlike cattle raising, most of the hogs
produced are grown by farm workers and Indian farmers. These
farmers retain one or two hogs for their own use and sell the balance
to local hog buyers. The buyers drive the hogs to nearby towns
and sell them to butchers where they are slaughtered and sold to
retail merchants or directly to consumers.

There are very few specialized hog producers. They are lo-
cated mostly in the corn producing areas in the departments of
Escuintla, Jalapa and Jutiapa. These departments supply a large
percentage of the pork requirements of Guatemala City. Most
other departments produce only enough hogs for their own use.

There appear to be no serious marketing problems for hogs.
Most of the hogs are marketed under rather unsanitary conditions
compared to United States standards; but the scale of most opera-
tions is too small to justify the investments that would be necded to
iruprove conditions substantially.

The price of pork is nearly double the price of beef. This is
more of a supply problem than a marketing problem. The supply
problem in turn is basically a feed problem. The hogs on small
farms are usually scavengers. They consume low quality grains
and other food items that cannot be used for human consumption.
Hogs on muny large farms also serve as a means of marketing low
quality grains and agricultural by-products.

Hog numbers have increased rapidly since 1964. This increase
is due in part to the high price of pork and in part to the develop-
ment of the prepared animal feed industry in Guatemala. The in-
creased pork production has helped to offset the decline in per
capita beef consumption. Several firms have been established re-
cently which specialize in prepared pork products such as pork
sausage. These firms will provide a growing market for better grade
hogs as domestic consumption and exports of their products in-
crease,

Milk

The major dairy production areas in their order of importance
are the departments of Jutiapa, Santa Rosa, Escuintla, Guatemala
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and Suchitepéquez. The average daily production per cow for the
country as a whole is around 2.8 liters. The average daily produc-
tion per cow in the department of Guatemala is about 4.6 liters.
The higher production in the department of Guatemala is due to
better herds, a more favorable climate, better herd management and
better feeding programs.!®

Dairy herds range from 5 to 40 cows. with a few large herds
of up to 1,000 cows. The majority of the herds are raade up of na-
tive criollo and Brahman cows. Most dairy operations are dual
purpose, producing both milk and beef. In many cases, the dairy
operation is more or less a side business,

Dairy farmers do not consider dairying to be a very profitable
business. The main reason is that the price of pasteurized milk
has been fixed at the same level for about 16 years while the cost
of production has increased. As a result, fresh milk is frequently
adulterated by the addition of water and dried milk. Milk pro-
duced in some areas on the south coast is shipped to El Salvador
in order to obtain higher prices.

No evaporated or condensed milk is produced at the present
time. The government's Prolac plant at Asuncién Mita, however.
does produce some powdered milk. About 150,000 pounds of
powdered milk were produced in 1967.

According to the Direccion General de Mercadeo Agropecuario,
there were 12 plants in 1966 that processed at least 2,000 liters of
milk a day for the production of cream, ice cream, cheese and but-
ter. The number of smaller plants was not specified, but their total
production was estimated to be about 5,500 liters per day.

The four large pasteurizing plants in Guatemala City have a
total capacity of 91,000 liters a day. These plants worked at about
50 per cent capacity in 1967 although total milk consumption in
Guatemala City was about 200,000 liters per day. The plants have
collection centers in the milk producing regions of the south coast
and transport the milk to the capital in refrigerated tank trucks.

The farm price of grade A milk ranged from 10 to 14 cents per
liter in 1967, while grade B milk for manufacturing purposes
ranged from 8 to 10 cents a liter. The retail price of fresh milk
in Guatemala City averaged 18 cents per liter. Pasteurized milk in
bottles retailed at 20 cents and in cartons at 22 cents o liter.

One of the major problems facing dairymen is the production
of surplns milk during the wet season from July to Octover, Many
of the small producers only milk cows during the flush pasture sea.
son. Some of the surplus milk is processed into powdered milk at

———

10. Shepard, Vard M., The Livestock Development of Guatemala, USAID re-
port, Guatemala, August, 1967.
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the Asuncién Mita plant, and most of the rest is converted into
cheese.

The annual deficit in milk production is expected to increase
from nearly 20,000 m.t. in 1970 to about 40,000 m.t. by 1980. Pro-
ducers believe that an increase in milk prices would help change
this situation. A detailed study of the present cost and price struc-
ture is needed, however, before any specific recommendations on
prices can be made. It appears likely that an increase in retail
milk prices would benefit milk processors more th:an milk producers.
If so, such a price increase would do very little to increase milk pro-
duction.

An expanded research and extension program designed to im-
prove the productivity of dairy herds would also help. Such a re-
search-extension program would provide dairy farmers with wore
information on (a) efficient feeding programs, (b) the preparation,
storage and use of silage, (c) disease and parasite control and (d)
how to plan and carry out herd improvement programs.

A pasture improvement program is needed in addition to a
research and extension program for dairying. Such a program
would benefit sheep and cattle raisers as well as dairymen,

The program just outlined would tend to aggravate the exist-
ing marketiryg problems associated with surplus milk production
from July to October. This problem could be solved partially
through more efficient use of the milk drying equipment at the
Asuncién Mita plant. Some additional investment would be needed
in transportation facilities to handle the increased production. Little
or no additional investment would be required in milk processing
facilities because there is already a substantial amount of excess
capacity in the industry. The increased production may induce
some additional investment in milk drying equipment.

Except for the marketing of surplus milk from July to October,
the dairy industry should be able to solve most of its marketing
problems during the 1970’s without government assistance. The
government will undoubtedly have to support a disease control pro-
gram and enforce quality standards for milk products, but in the
absence of a serious epidemic such programs should be fairly easy
to carry out.

Even with price increases and a substantial research and exten-
sion program to increase milk production it is likely that Guate-
mala will be deficit in milk production during the 1970’s. Although
this may be undesirable from a balance of payments viewpoint, it
should make it easier for milk producers and processors to solve
any marketing problems that may arise during the next few years.
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TABLE 84 @ NATIONAL PRODUCTION OF SHRIMP AND OTHER SEA FOODS (Agures

In 1000 lbs)
Other  Total b Apparent
Year Shrimp Sea Fish . Imports” Exports Consump-
Foods Products tion

1960 693.9 89.6 1,585.9 1,188.2 556.1 2,218.0
1961 1,249,3 ‘181.0 2,232.7 1,116.9 487.7 2,870.9
1962  2,233,7 326,2 3,362.2 1,238.9 1,862.4 2,738.7
1963 1,990.1 328.1 3,120.6 1,609.9 1,735.2 2,995.3
1964 2,900.4 509.0 4,211.8 1,642.1 2,703.4 3,150.5
1965 1,974.6 560.2 3,337.2 2,768.2 1,667.4 4,438.0

1966 3,117.6 713.8 4,633.8 1,692.8 2,580.0 3,746.6

Sources: Direccifn General de Recursos Naturales Renovables; La
Situacion del Desarrollo Econdmico y Social de Guatemala,
Planificacion Econdmica; Division de Fauna Marina; Anuarios
de Comercio Exterior, Direccidn General de Estad{stica.

8Includes an estimated 802, 400 pounds of freshwater fish and
fish cal.ght by small fishermen on the Pacific Coast.

Includes fresh, dried and salted fish; shell fish and canned
fish products.

Fish

The national production of marine products increased from
about 1.6 million pounds in 1960 to more than 4.6 million pounds
in 1966—an increase of nearly 192 per cent over the 7-year period.
Shrimp accounted for about two-thirds of the marine products in
1966. (Table 8.4) Most of the shrimp catch is exported to the
United States.!

11, Much of the information in this scction summarizes material presented in
the study Industria Pesquera En Guatemala, from Informe Economico, January-
March, 1968, Banco de Guatemala.
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The bulk of the commercial fishing is done on the Pacific
Coast. Fishing on the Atlantic Coast is more dangerous because of
the strong winds during much of the year,

Guatemala maintains a 12-mile limit on national waters,
Shrimp, lobsters and a fairly wide variety of popular fish are found
within this limit. The shrimp area extends out to about 34 miles.
Tuna is found about 180 to 200 miles off the Pacific Coast.

The fishing fleet consists of about 30 commercial boats. The
Captain and machinist on these boats are usually Japanese, Mexi-
can, Peruvian or Panamanian. This situation is changing slowly
as Guatemalans are trained for the jobs. The two main fishing
firms employed arcund 740 persons on a part-time basis in 1966.

A serious problem facing the fishing industry is the lack of
adequate port facilities on the Pacific Coast. The fishing companies
have constructed some dock and repair facilities, but dry dock facil-
ities in Mexican ports are used frequently. Much of the shrimp
catch reportedly moves from the Pacific Coast to the Matias de
Gilvez port on the Atlantic Coast for exportation. The Pacific
Coast ports at Champerico and San José do not have facilities for
handling large boats at dock side. Products shipped from these
ports are loaded on small boats and barges first and then taken to
the large boats anchored off shore. The Pacific Coast ports also
lack adequate refrigeration facilities for holding large quantities of
shrimp. The need for international port facilities on the Pacific
Coast is widely recognized not only by the fishing industry but also
by the cotton, coffee, sugar and beef producers. Unfortunately,
there are no good natural habors on the Pacific Coast. Thus the
cost of constructing port facilities on the south coast is expected to
be rather high.

The key law regulating the fishing in ustry is the Legislative
Decree No. 1470 of June 23, 1961. This law authorized the
Ministerio de Agricultura to license all firms engaged in commer-
cial fishing in order to assure the rational exploitation of Guate-
mala’s marine resources. Under this law the number of fishing
boats that can be licensed is fixed as follows:

For the Pacific—50 shrimp boats and 50 tuna boats
For the Atlantic—35 shrimp boats and 25 tuna boats.

The stated purpose for limiting the number of boats is to protect
Guatemala’s shrimp resources from excessive exploitation.

The Industrial Promotion Law provides several tax benefits to
new £:ms entering the fishing industry. Under this law new firms
are allowed to import machinery and equipment duty free for ten
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years. They are also exonerated from all taxes on profits for the
first five years and 50 per cent of the taxes for the next five years,

In 1966, about two-thirds as much fish was imported as was
exported. (Table 8.4) The apparent consumptlon of fish per capita
in 1966 was only 0.82 pounds, which is about 36 per cent of the
minimum recommended consumption.!? Based on past trends, the
total production of marine products is estimated to be 5,805,800
pounds in 1970 and 6,601,000 pounds in 197213

The low level of fish consumption is due partly to the inade-
quate marketing system for fresh fish. As the marketing system
for fresh meats improves, the consumption of fish undoubtedly will
increase. The domestic ﬁshing industry should be able to supply
the demand. The key factor is the 'I\"llldblllty of more refrlger'ned
facilities for transporting and retailing meats.

The modal retail price of fresh fish in Guatemala City in
1967 was Q0.45, which is equivalent to the price per pound of an
average cut of beef. The market for top quality shrimp in Guate-
mala is very limited. Improvements in the marketm[r facilities for
fish would not result in a substantial increase in shrimp consump-
tion.

The favorable export prices for shrimp has led the fishing
industry to concentrate on production for the export market
rather than on the development of the domestic market. It seems
likely that the fishing industry will develop the tuna fishing indus-
try before attempting to expand the domestic market for fresh fish
products.

The development of tuna fishing will require substantial in-
vestments in addition to the cost of improved port facilities. A
plant with a processing capacity of 12,000 tons per year would cost
about Q1,500,000 to construct, and require another million quet-
zales for operating capital. The estimated cost of tuna boats is
around one million quetzales each.14

The growth of the mixed feed industry has expanded the
domestic demand for fish meal considerably. Imports of fish meat
increased from 3.7 metric tons in 1960 to 823.6 metric tons in 1965
and then dropped to 391.0 metric tons in 1966. A 2,300 ton fish
meal plant would cost about Q415,000 to construct and operate.
There is insufficient information available to determine if such a

12, Sce De Leon Mendez, Dr. Romeo, Evaluacidn de la Informacion Existente
en Relacidn Al Estado Nulricional de la Poblacidn Guatemalteca.

18. Informec Economico, January-March, 1968, p. 55, Banco de Guatemala,

14, Based on estimates in Alimentos para Exportacién, 1965, Arthur D. Little
report. Also see Informe Economico, January-March, 1968, p. 69, Banco de
Guatemala,
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plant is economically feasible. According to the Banco de Guate-
mala’s estimates, however, the plant should be able to produce at
a cost less than or equal to the present CIF price of fish meal.

The production of quick-frozen fish offers another possibility
for developing the fishing industry. A quick-freezing plant with an
annual capacity of 1,250 tons of fish would cost about Q120,000 to
construct and require another Q50,000 as working capital. The
cost per pound of fish would be about Q0.21 provided that the
plant were able to operate at nearly full capacity at least 300 days
each year. This would be primarily an export operation.
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ALTERNATIVE
POLICIES AND
PROGRAMS

Fon A GOVERNMENT, agricultural development is a management
problem, a problem of selecting objectives, of establishing priorities,
and of integrating and implementing the component pieces of a
program. In discussing programs and priorities, it is tempting to
set forth a list of “essentials” that the government must accomplish.
There must be programs of production-oriented research, of road-
building, of irrigation and land improvement, of market expansion,
of education and extension, of input distribution, of credit and
price stabilization, and so on. Projects can be elaborated, financed
and implemented in some or all of these areas of action. A prior
necessity, however, is a clear understanding and a firm acceptance
by the national political elites of the goals and objectives of agri-
cultural growth and development. Siarting with policies, pro-
grams, and projects puts the cart before the horse; objectives have
to be specified before priorities can be determined.

To build a2 modern and productive agriculture throughout
Guatemala will require mobilization and utilization of an increas-
ing quantity of public and private resources. The most important
role for the government will be the promotion of programs and in-
stitutions that generate streams of new technology, and provision
for basic services that require large investments and long periods
of time for payoffs. Education, research and infrastructure are high
on the list in Guatemala. In addition, policy measures and pro-
grams to intensify use of land and to strengthen incentives for pri-
vate investment in agriculture and supporting industries deserve
special emphasis.
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GOALS AND OBJECTIVES OF AGRICULTURAL GROWTH

-Aclarification of goals and objectives is an essential first step
in the formulation and implementation of development programs.
Where goals are confused or incompatible, policies are very likely
to be uncertain and unproductive. When governments are unable
or unwilling to specify the objectives of agricultural development,
programs of action can remain hesitant, ineffective, and filled with
self-defeating features.

The formation of public policy necessarily involves a com-
promise that mixes different goals. While these goals are not al-
ways incompatible, an effective strategy usually requires that weights
be attached to settle problems of precedence and priority. The
weights attached to some goals are fairly clear from the record of
past agricultural policies in Guatemala. Several of the more im-
portant goals will be considered in this section. A discussion of the
alternative methods that could be used to achieve these goals and
the alternative weights which could be assigned to them will then
be presented.

The Output Objective

Growth in output is an important contribution which agricul-
ture can make to the overall economy. Given population growth,
increases in per capita income and the needs for industrial raw
materials and exports, it is possible to derive a desired growth
rate for agriculture which is consistent with national economic
objectives. If this growth goal can be achieved, agriculture will
contribute more and better food for a growing population at con-
stant or declining real prices, earn increasing amounts of foreign
exchange, and provide necessary raw materials to expanding food
and fiber industries. The increased output may make an im-
portant direct contribution to overall growth goals and indirectly
stimulate growth in agricultural input and processing industries.
Nutritional nceds of the population can be more nearly fulfilled
consistent with the growth in effective food demand. The market
for manufactured consumer goods can expand in the rural areas.
Balance of payments problems and pressurcs on prices, especially
of basic food products which are closely tied to wages and industrial
costs, can be reduced.

The agricultural sector has made an important contribution
to the balance of payments objective in the past. This fact emerged
very clearly in the analyses in Chapters 2 and 8 of the overall
economy and the agricultural sector. Guatemala faces a growing
balance of payments problem, however, reflecting the poor market
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prospects for traditional export crops, especially coffee and cotton.
This means that, where possible, output expansion for agricultural
exports should be directed to new or existing commodities with
more promising market potentials.

The nutrition problem is known to be severe and is becoming
worse as population grows rapidly. Thus, there is need to increase
the output of basic food products for domestic consumption, It
should be recognized, however, that expansion of effective demand
is a necessary pre-condition for success of programs designed to in-
crease output of basic foodstuffs. Effective demand must especially
be expanded among the low-income population, the bulk of which
lives in the rural areas. This problem is concentrated in subsistence
agriculture in the central region. Apparently the country is un-
willing to undertake extensive income redistribution to provide
. the necessary purchasing power to this large population group.
* Their food consumption and general economic status can be im-
proved significantly only if they can be helped to produce more for
home consumption and sale. It would seem that Say’s Law must
be brought into play if food demand among low-income farmers is
to rise commensurate with growth in output!

In aggregate terms a growth rate of 5 per cent per year in
agricultural output would provide for a 3 per cent population
growth, some increase in per capita food consumption in response
to income changes, and increasing exports. This rate is somewhat
above the level achieved in recent years. There is little doubt, how-
ever, that land and labor resources are at hand to achieve this or
an even higher growth rate if science and technology can be brought
to bear on the problems of agricultural productivity. Higher growth
rates will be especially beneficial if production is increased in the
areas and among the farmers whose effective demand for food will
respond to their increased income. Similarly, more production of
export crops is desirable to the extent that markets are available.
Higher production of domestic food crops without concern for
effective demand or of traditional exports for which there is no
market is likely to result in glutted markets and falling prices, which
would discourage further growth.

The Employment Objective

Guatemala has a serious and worsening employment problem.
Population growth excceds three per cent per year, and the age
distribution is such that the labor force is growing even more
rapidly than the overall population. Non-agricultural employment
is increasing, but far less rapidly than necessary to absorb the
growing work force. The bulk of the larger labor force is being
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absorbed in agriculture where employment is growing at about 2
per cent per year, Probably 16,000 to 17,000 workers are added to
the agricultural sector each year. Some of this increase is taking
place in the coastal region, where the number of small farmers
and resident farm workers is growing. The major increase, how-
ever, is in the number of subsistence farmers in the central region.
There, as shown in Chapter 4, the increase is associated with a
substantial decline in the average size of small farms and a notice-
able deterioration in soil fertility. Output per person is falling and
there is growing underemployment of labor resources. There can
be no doubt that the provision of productive employment for a
growing work force is an important objective for the agricultural
sector.

income Distribution and Rural Welfare

It is possible to accelerate the growth in agricultural output
without concurrent attention to income distribution and rural
levels of living. Production can be generated through programs and
the play of economic forces with little attempt to benefit the bulk
of the rural populace. This approach simplifies development plan-
ning but does little to promote developraent in its broadest sense
or the widespread transformation of the traditicnal sector.

Where production has yet to rise, agricultural development pro-
grams should not be justified simply by pointing to the organization
of farmers’ associations, road construction, improving local self-
government, or implementing community development activities.
These accomplishments have merit in themselves but may do little
to directly advance agriculture. Nevertheless, in a country like
Guatemala weight must be given to welfare as well as to output.
Thus questions of where and how output is increased assume added
importance.! As emphasized in Chapters 2 and 3, growth without
development has generally characterized the country sinze 1950.
Growth with development should become the centra’ concern in
the future.

MAJOR ELEMENTS OF AN AGRICULTURAL DEVELOPMENT POLICY

On the basis of the data and analysis presented in earlier
chapters it appears that future development programs should give
highest pricrity to improving the productivity of land and labor
resources in the agricultural sector. Programs designed to achieve

1. An example is provided later in this chapter wkere the implication of concen-
lmtlmfcd corn production programs in the cvastal vs, the central region are
analyzed,
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this goal should emphasize increases in rural employment and
improvements in income distribution as well as increased output.
Producing more per hectare and per man is the best way to recon-
cile the apparent conflict between output and welfare goals. To
accomplish this blend of output and income distribution objectives,
policies and programs must be matched to the needs of different
types of farmers and different geographic areas of the country.

The Commercial Large-Farm Sector

The effects of large scale land reforms have not been analyzed
in this study. Many people believe that extensive involuntary
redistribution of land now in large farms is presently not politically
feasible. If so, then policies for the commercial sector should focus
on tax, price, and wage programs designed to encourage more effi-
cient production and to support increased investments in services,
social overhead, technical assistance and credit programs designed
to increase production of exportable crops.

Data presented in Chapter 4 show that substantial amounts of
land in the large-farm sector are used extensively (natural pasture)
or not at all (fallow). There is no conclusive evidence that crop
yields are lower on large farms. The less intensive use of land hy
large farmers, however, does result in an inverse relationship be-
tween size of farm and average output per hectare. Thus, on the
average, large farmers produce less per hectare because they use
their land less intensively than small farmers. One way to increase
the productivity of large units is to make it expensive to hold large
tracts of land idle or in extensive uses. The existing idle lands tax
is one tool that could be used for this purpose. A property tax
progressive with farm size is another and has the advantage that it
would probably be easicr to administer. The purpose of these tux
devices is to encourage owners to either place land in intensive
production or scll it to someone who will.

A second need is to influence what is produced in the large-
farm sector. Price policies can be used for this purpose. The export
tax on coffee, for example, is a price policy which reduces the re-
turns from coffee production relative to other crops. Thus it reduces
incentive to produce coffee and encourage shifts of land to other
commodities. The existing export tax on coffee should, therefore,
be continued or even increased as long as market prospects for coffee
production in excess of Guatemala's quota remain poor. The use of
this price policy could be coordinated with technical assistarce and
credit programs designed to stimulate profitable diversification
opportunities. The large farmers are most likely to have the capital
and management knowledge necessary for successful diversification.
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A third need is to increase government revenue to support
larger public investments in agricultural services and social over-
head facilities. This revenue cannot easily be obtained by taxing
the small non-agricultural sector; if it is to be mobilized domestically
it must come from within the agricultural sector. Any consideration
of the ability-to-pay principle shows that such revenues in agricul-
ture must come from the large-farm subsector at least until income
in the subsistence subsector can be increased substantially. An effec-
tive progressive income tax is probably the most feasible way to aug-
ment public revenues to finance expanded agricultural development
programs.

Another element in commercial-sector policy is the need to
intensify and expand programs designed to improve wages and
working conditions for resident and migratory farm workers on large
farms. The goal should be to upgrade the employment situation—
in terms of wages, housing, medical care, etc.—to the level of urban
industry. Higher real wages for workers will create incentives for
land owners to increase their productivity. Workers who are paid
more must be used to produce more if their employment is to be
profitable.

The Subsistence Sector

High priority needs to be given to improving the productivity
and welfare of small farmers. All the data that have been reviewed
on production, yields, farm size, income and employment indicate
that the income position of small farmers has deteriorated con-
siderably since 1950. This is especially true in the central region
where population growth is resulting in a decline in the average
size of small farms and where yields per hectare arc stagnant or
declining. Over large areas of the central region per capita produc-
tion is surely falling, and total production may be declining as well.
Emphasis on raising yields per hectare seems to be the best way to
overcome growing underemployment and raise rural levels of living
for this large population group. Given existing demand conditions
for traditional exports and domestic food crops, this policy will
also mean little loss, if any, in terms of the output objective.?

Programs for family planning and birth control need to be
implemented as effectively and as rapidly as possible. Otherwise,
improvements in productivity, employment and income will be
quickly swept away by population growth. A reduction in the rate
of population growth will be required if long-term gains in the
subsistence sector are to be attained.

2, Some additional support for this statement is given later in this chapter
when alternative programs to increase corn production are analyzed.
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Another possibility is to encourage outward migration from
traditional rural areas to the cities or to the new agricultural areas
in the coastal and Petén regions. There is little reason to believe
that the urban working force will be able to absorb unskilled labor
in the future at a higher rate than is now occurring. Thus, more
migration to the cities will largely swell the ranks of the urban un-
or underemployed, a familiar problem in many other Latin Ameri-
can countries. Similarly there appears to be little reason for op-
timism about the rate at which more families can be absorbed on
new lands in the colonization areas.

The basic element in subsistence-sector policy is the necessity
to improve yields per unit of land. Most of the land in small farms
is already in production. Some of this land can be improved through
irrigation and drainage programs, but most of the output increases
must be achieved through the use of new inputs and improved
practices. Output increases achieved in this way will absorb more
labor and help reduce underemployment in the agricultural sector.
At the same time, the increased productivity will mean more food
for home consumption and more sales for cash income to be used
for consumption and input purchases, thereby widening markets
and stimulating producticn in nonagricultural sectors.

Another important element is the development of rural con-
struction programs designed to improve social overhead facilities.
Where underemployment is prevalent and productive employment
is a high priority objective, rural construction projects can be used
to increase job opportunities. Road building is a good example.
Rural Guatemala is sadly deficient in access and farm-to-market
roads. Such roads are necessary if subsistence farmers are ever to
be integrated into the market economy. Using local materials and
drawing on the large pool of underemployed workers, a widespread
road building and rural improvement program would appear fea-
sible and desirable.

It has been argued that the payoffs to be obtained in the sub-
sistence sector are lew. This argument is hard to accept. Available
data show that with existing varieties, corn in the central region
can return from 4 to 7 quetzales for every quetzal invested in fer-
tilizer. This compares favorably with the returns to corn fertiliza-
tion availablé on the coast.? With more responsive varieties and a
package of improved production practices, the rate of return can
be sharply increased. At the same time, more labor will be ab-
sorbed in production, productivity per man will be higher, incomes
will increase, raral markets for consumer goods and inputs will open

3. Data supplied by Walker, Dr. J. L., North Carolina State University, from
his soil testing project in Guatemala. For a large fertilizer program, the overall
benefits may be substantially larger in the central region,
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and expand, and levels of living will be elevated. This interaction
of new technology with output and productivity is the essence of
the reconciliation of growth with development in the subsistence
sector. !

The cultural differences in work habits and receptiveness to
change among farmers may make it difficult to design programs
tailored to the needs and conditions of different groups, especially
in the subsistence subsector. Nonetheless, where highly productive.
and profitable technology has been tested, proven, and made avail-
able to farmers along with the requisites for its use, it has seldom
languished unutilized because farmers were small and traditional.
If past programs to promote peasant production have yielded little
more than disappointment, the absence of productive technology
or distorted price relationships are more likely to be the explana-
tion than the neophobia of the farmers,

The most notable success with small farmers has been the
wheat program. New, higher yielding wheat varieties are widely
used. Most wheat farmers use fertilizer, insecticides and other im-
proved practices. The government has encouraged wheat produc-
tion through research, extension, credit and price-incentive pro-
grams. A side result has been that small wheat farmers are also
much more likely to use chemical fertilizers o corn than are other
subsistence farmers. This is an example of the stimulative and
cumulative power of new technology in transforming traditional
agriculture.

INCREASING PRODUCTIVITY IN SUBSISTENCE AGRICULTURE

The initial efforts of a program for the subsistence sector should
focus on raising yields per hectare of the two basic subsistence crops,
corn and beans. The basic ingredients of such a program would
be the promotion of the use of chemical fertilizer and improved
seed along with better production practices, insect and disease con-
trol, and harvesting and storage methods. Existing varieties and
information on soils and nutrient deficiencies should be sufficient
to begin this program.

In the early phase, fertilizer and seed could be distributed
directly to farmers as credit-in-kind. Private companies could be
encouraged to organize distribution systems and provide market
outlets. Subsidies to permit inputs to be priced at levels consistent
with efficient, large-scale distribution are another possibility. Their
purpose would be to remove the dis-incentives of small-scale, high
cost distribution on farmer adoption of new inputs. A system of
crop insurance and storage facilities to stabilize prices at harvest
would reduce risks associated with the use of the new inputs,
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Immediate attention needs to be given to the research base for
corn and bean improvement. More responsive varieties, profitable
levels of fertilization, number and timing of fertilizer applications,
plant population density, insect and weed control, and disease
prevention, must all be considered when developing a “package”
that can dramatically increase yields under various geographic and
climatic conditions. This type of locally-adapted, production-ori-
ented research is virtually unknown in Guatemala, A crash pro-
gram will be needed if research results are to be available as soon
as they are required.

At a later stage, more emphasis can be given to the diversifica-
tion of production in the subsistence sector. The technical basis
for diversification is not adequate and must be improved. Vegeta-
bles and fruits are the main possibilities. Higher corn and bean
yields should release land for diversification and make small farmers
more willing and able to try new crops. Insurance against crop
losses and market expansion to improve and stabilize prices can be
especially important in providing the incentives that are necessary
to encourage diversification by small farmers.

WHERE SHOULD CORN PRODUCTION BE INCREASED?

This section is conceraed with the question of where increased
corn production should be encouraged. It assumes that a decision
has been made to give high priority to a program designed to raise
corn production by means of higher yields per unit of land. It
further assumes that human and financial resources are sufficiently
limited so that a major program cannot be implemented in both of
the major producing areas at the same time. The issue, therefore,
is whether precedence should be given to the coast or to the central
region.

Several important factors would facilitate the program on the
coast. Rainfall, topography and temperatures are quite favorable
for corn production. Two and sometimes three crops per year are
possible in some zones. There are fewer farms, hence fewer decision
makers to be influenced. Financial institutions and input supply
systems are fairly well developed. Yields currently obtained are
higher than those in the centril region and could profitably be
increased by applying the proper quantities and types of fertilizers.
Farmers are more familiar with chemical fertilizers and farms are
more mechanized.

To illustrate the effects of a fertilizer program focused on the
south coast, we shall assume that an additional $2,500,000 is used to
purchase fertilizer for corn each year. Current yields in the coastal
region are estimated to be about 1,200 kilos per hectare overall,
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Although: experimental data are scarce, the limited information
available suggests that it should be possible to increase corn yields
by about 1,000 kilos per hectare by using an average of 400 1bs. of
fertilizer per hectare. Assuming a farm price of $6.25 per hundred
pounds, the total cost of fertilizer per hectare would be $25.00.
Thus an annual expenditure of $2,500,000 for additional fertilizer
would increase corn production on 100,000 hectares on the south
coast by about 100,000 metric tons. This region is already the
major surplus corn production region in Guatemala. Thus nearly
all of the additional corn produced would be marketed.

" .. The increased production of corn would cause the farm price
of corn to fall. T’ r cxtent of the price reduction would depend
on both the price elasticity-of demand and the total supply of corn
in-relation to the level of dtmund. The projections in Chapter 5
indicate that corn production under current conditions would be
about 800,000 metric tons by 1971-72 when a program such as
the one being considered here could be carried out. Assuming the
price elasticity for corn to be 0.7, and total production including
the increase to be 900,000 m.t., the farm price of corn would have
to decline, on the average, by 17 per cent in order to clear the
market. At present prices this would mean a fall in the farm price
of corn from Q66 to Q55 per metric ton. Due to the inelastic de-
mand the total value of the national corn crop would fall from
Q52,800,000 to Q49,500,000.

Effects of the program would be quite different for the pro-
ducers who participated than for those who did not. On the coast,
farmers using the fertilizer for corn would increase the value of
output per hectare from Q79.20 to Q121.00. This means that the
$25.00 spent for fertilizer per hectare would return $42.00 or $1.68
for each dollar spent for fertilizer. In total, the $2,500,000 used
to purchase fertilizer would generate a gross additional return of
$4,200,000 for the farmers in the program.

The lower price for corn would reduce the value of output for
farmers not using additional fertilizer. On the coast, average value
per hectare would fall from Q79.20 to Q66.00, a decline of more
than 20 per cent. These losses would fall largely on small farmers
unless efforts were made to get them to use the fertilizer. Assum-
ing yields in the central region to average 750 kilos per hectare,
the value of output for all corn producers in that region would
decline from $49.50 to $41.25 per hectare, a decline of 17 per cent.
Thus, incomes of all producers not participating in the fertilizer
program would fall, and this effect would be especially serious and
widespread on the large number of small corn producers through-
out the centzal region.

" The lower price would benefit consumers in the urban areas
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and the deficit corn consuming areas of the central region. These
areas were identified in Chapter 7 as net importers of corn and con-
tain some of the worst poverty zones of the country. Many small
highland farmers both sell and buy corn. At harvest they sell some
corn to pay debts and obtain cash for other purchases. Later in
the year, cash income received for artisan production or off-farm
work is used to buy more corn for family consumption. For these
producers, gains as consumers would have to be balanced against
losses as producers. If corn purchases exceed sales for the year, the
producers should experience a net gain. The balance might well
incline toward nct losses, however, if the increased production were
to result in sharp declines of price at harvest fallowed by higher
prices after harvest. Complementary programs of price stabiliza-
tion and storage could help to prevent this “double squeeze” on
deficit producers.

An alternative is to focus the fertilizer program on the central
region. There are several disadvantages associated with such a
program. Topography, climate, depleted soils and traditional farm-
ing methods have resulted in low yields in many zones of the region.
Furthermore, the large numbers of small farmers will be difficult to
reach with yield-increasing programs. It is also unlikely that a
large-scale fertilizer program could be implemented as rapidly in
the central region as on the south coast because of the difficulty in
extending the program over the entire region.

Current yields in the central region are about 750 kilos per
hectare overall. From the experimental data available it is reason-
able to assume that production per hectare could be increased to
1500 kilos by using 200 pounds of fertlizer costing $12.50. This
calculation assumes the marginal response to fertilizer is greater
over the 750-1500 kilo range than over the 1200-2200 range. Thus,
an annual expenditure of $2,500,000 for additional fertilizer would
increase corn production on 200,000 hectares in the central region
by about 150,000 metric tons.

Not all of this corn would reach the market, however. In fact,
if production increases were achieved among small and poor farm-
ers, much of the corn would go for family consumption, thereby
directly improving their real income. If we assume that one-third
of the additional production would be consumed at home, then
about 100,000 metric tons would enter the market. Using the same
demand assumptions, the farm price of corn would decline to Q55.00
per metric ton as before. The total value of the national crop
would be 052,250,000, down only slightly from the value of
Q52,800,000 for the projected 800,000 m.t. crop.

For the farmers using the fertilizer, the additional value per
hectare would be $33.00 in response to an expenditure of $12.50
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for fertilizér. In total, the $2,500,000 spent for fertilizer would gen-
erate $6,600,000 in additional value of output for the producers.
This is an increase of more than 50 per cent over the value of addi-
tional output on the coast for the same expenditure on fertilizer.
Additional labor would be needed on the 200,000 hectares to apply
the fertilizer, carry out complementary practices, and harvest the
larger crop.

The lower price for corn would have the same beneficial effects
for deficit urban and rural areas and the same income-decreasing
effects for farmers in the coastal and central regions not involved
in the program. If corn production were not profitable on the
coast at the lower price, however, producers would possibly be
encouraged to diversify production where soil and climatic condi-
tions are relatively favorable for a wide range of products.

The gains from a fertilizer program in the central region can
be summarized as follows:

1. a rise in real income for producers using fertilizer from the 33
per cent of additional production consumed at home

2. an increase in cash income of Q6,600,000 for these producers
from the outlay of Q2,500,000 for fertilizer—which would be
available to purchase food, consumer goods and other farm in-
puts, thereby raising living standards and opening markets for
industry

3. more absorption of labor in corn production becausc there is
less mechanization than on the coast and a larger production
area would be involved.

4. prices and supplies of corn for deficit urban and rural markets
would be equivalent to those of the program on the coastal
region.

The main advantage in the coastal region is the relative ra-
pidity and simplicity of getting the fertilizer used there. It is not at
all clear that a program for corn in the central region could be
designed within the existing constraints of human and financial
resources which could achieve in a period of two to three years the
levels of fertilizer use discussed. It would seem, therefore, that
relaxing these constraints is exceedingly urgent; some of the sug-
gestions in previous sections were made for this purpose. At the
same time, fundamental questions can be raised about the desira-
bility of a large-scale fertilizer program to increase production of a
subsistence crop such as corn within a largely commercial subsector.
The most serious question would appear to be the income effect
on the vast majority of small corn producers who would be cut off
from the new and more productive technology being applied by
the fortunate few.
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Many serious cost considerations have not yet been recognized
in this discussion. The most important relate to government-
provided research and extension, better storage and marketing facili-
ties, credit, and incentive-producing pricing for inputs and products.
More information and analysis would be required to clarify the
relevant cost-benefit ratios.

While the assumptions just made seem reasonable in light of
current knowledge, more research is needed to improve the numeri-
cal magnitudes involved in the discussion. A model which would
incorporate realistic production coefficients at alternative levels of
fertilization in both regions, empirically-based estimates of home
consumption of corn and income and price elasticities for food and
non-food expenditures, and accurate knowledge of geographic, sea-
sonal, and vertical price relationships could vastly improve the
analysis sketched above.

THE IMPORTANCE OF MARKETING

There has been a good deal of discussion in recent years con-
cerning the importance of marketing in agricultural development.
There are two sides to agricultural marketing. One side includes
those activities connected with the movement, handling, storage,
processing and distribution of food commodities from the time
they leave the farm until they reach the final consumer. The
other involves the movement of agricultural inputs from the manu-
facturer to the farmer. The markets for inputs and outputs are
closely related. Credit extended by food wholesalers, for example,
can facilitate access by farmers to new inputs. The introduction of
new inputs and technology may increase the flow of farm products
through the food wholesalers. The ability of food wholesalers to
obtain favorable prices for farm products and to keep marketing
charges low relative to the final value of the product affects the
profitability and demand for new inputs and technology. Agricul-
tural development involves changes in both types of agricultural
markets.

Given a limited amount of funds for development programs,
the question arises as to what priority should be assigned to projects
designed to improve the efficiency of the agricultural marketing
systems. There is no unique answer to this general question. Some
marketing projects should be given high priority while others
should remain on the shelf for a few more years. There is a wide
variety of factors that must be taken into account when assigning
priorities to marketing projects. A few of the more important
factors are the scale of production and the nature of the marketing
system for each product, the availability of competent personuel to
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«carry-out the projects, and the existence of other programs that
might create marketing problems. A few examples will serve to
illustrate this point.

. The quantity of fresh fruits produced on a commercial scale
is too small at the present time to justify a large program to intro-
duce improved methods of handling fruits. Initial attention should
be centered on a limited program designed to increase the produc-
tion of the few fruits that appear to have the most potential for
export. Once there is evidence that fairly substantial amounts of
such fruits will be coming on to the market within three to four
years, the next step would be to begin training specialists in fruit
marketing. Once the fresh fruit and the marketing specialists are
available, programs to improve the efficiency of the marketing
channels for fruits should be given higher priority than programs
to increase fruit production. If existing programs to increase fruit
production are reasonably successful during the next several years,
then graduate level training of fruit marketing specialists should
begin in about 1972 and emphasis be placed on fruit marketing
problems beginning in about 1975.

In the case of vegetables, the production and marketing pro-
grams need to be carried out simultaneously and to receive equal
priority. The production program would emphasize the production
of high quality vegetables, while the marketing program would
emphasize proper handling techniques. Such a marketing program
would have two main goals. The most important goal is to increase
the profits of vegetable producers. The second goal should be to
increase vegetable exports. These goals are basically complemen-
tary. A marketing program built around producers’ organizations
should be able to achieve both goals. Such organizations could
provide producers with production information and farm supplies
as well as marketing services. The program would have to devote
some attention to reducing barriers to trade in vegetables between
Central American countries. While technicians may play an im-
portant role in identifying such barriers, the elimination of the
barriers is primarily a political problem. Central America has
made considerable progress in solving such problems in recent
years, thus it seems advisable for both production and marketing
specialists to proceed on the assumption that existing barriers to
trade ir vegetables will gradually be eliminated.

Any program designed to increase corn production is unlikely
to be successful in the long run unless high priority is given to pro-
viding storage and drying facilities for handling the increased
production. The key to the success of a corn production program
will be the government’s ability to prevent a substantial decrease
in the farm price of corn as production increas - . The availability
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of storage and drying facilities can play an important role in reduc-
ing the extent of farm price decreases while at the same time help-
ing to stabilize the retail price of corn.

If we limit our attention to fruits, vegetables and corn, and
distinguish between production programs and marketing programs,
the priorities which we would assign at the present time would be:

Program Priority
Corn production
Corn marketing
Vegetable production
Vegetable marketing
Fruit production
Fruit marketing

w0 PO DD rest s

The priorities which we would assign to a few of the other
commodity oriented programs discussed in this book are:

Program Priority

Fish production

Fish marketing (domestic) 3

Beef production 2

Beef marketing 3
3
3

-

Milk preduction
Milk marketing

Certain production oriented programs, if undertaken on a large
scale, would require some revisions in the priorities listed above.
A large pasture improvement program on the south coast, for
example, could create milk marketing problems in some areas. In
this case, it would be advisable to assign a higher priority to milk
marketing projects focused on the south coast area.

It is tempting to argue that marketing programs should receive
highest priority because “marketing margins are high while farm
prices are low.” The implication is that there are more possibilities
for reducing marketing margins than for reducing production costs.
While this is undoubtedly true in some cases, improvements in the
marketing system may in fact increase marketing margins in other
cases. A change in the marketing system that provides consumers
with products during seasons when the products were not formerly
available or results in exporting products not previously exported,
for exrmple, may represent a market improvement even though
marketing margins are higher. Similarly, providing consumers with
higher quality products frequently involves increased marketing
costs yet still may be classified as an improvement in the marketing
system. (Programs to introduce improved packaging of farm prod-
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ucts, for example, may increase both marketing costs and product
gg}zality.)» ‘ : : .

™ In some cases, the key to reducing marketing margins may well
be'to concentrate on cultivation and harvesting techniques which
result in a better quality and more standardized product being
available at the farm gate. Marketing margins for many products
will undoubtedly remain high as long as wholesalers find it neces-
sary to deal with large numbers of very small farmers who continue
to mix both high and low quality produce in the lots they offer for
sale.

We have assigned high priority to many marketing programs
not because we believe they will necessarily lead to lower marketing
margins but because we feel they are necessary to prevent substan-
tial reductions in farm prices if programs to increase production are
successful.

EDUCATION, RESEARCH AND EXTENSION

Progress is being made in improving agricultural education in
Guatemala. International loans are supporting expanded higher
education facilities at San Carlos and Bircena, and expanded pri-
mary and mid-level school systems. Numbers of students will be
expanded at all levels. Curricula are being improved. More pro-
fessional and sub-professional manpower will be available in the
near future,

Graduate-level training for the scientists and other skilled
tech...cians needed for agricultural development seems to be ne-
glected. It does not appear feasible to develop this type of training
in Guatemala because needs at vocational, high school, and under-
graduate levels are too pressing to permit the diversion of scarce
money and manpower to expensive graduate training. A preferred
alternative is an expanded long-range program for sending quali-
ficd students to other countries for training. This training would
emphasize Master of Science programs which usually require about
two years to complete. A few students who perform well at the
M.S. level could then be selected for Ph.D. training.

A program to provide 100 students with M.S. training and 24
with Ph.D. degrees would be desirable. This program should be
planned for a ten-year period and should include students in the
agronomic and animal sciences, economics, statistics and related
fields. Two years of training will be required for each M.S2student
and an additional two years for those selected for Ph.D. programs.
If it is assumed that each student-year of training costs $5,000 for
maintenance, tuition, books, travel and other expenses, the total
outlay for this training would be $1,240,000 over the ten-year period.
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Guatemala is unlikely to be able to mount ali the basic and
applied research required to support accelerated teaching, extension
and development programs. Basic research could be carried out in
existing regional and international research programs or new re-
gional centers in Central America. Emphasis in Guatemala could
then be placed on research for the local adaptation and testing of
new knowledge generated in the basic research programs.

IMPROVING STATISTICAL DATA

Frequent reference has been made in this study to the lack or
unreliability of the data needed to analyze alternative programs
and policies to accelerate agricultural growth and improve the wel-
fare of agricultural producers in Guatemala. A number of good
statistical series already exist; some useful ones are just being ini-
tiated. Other potentially useful serics are needed and many exist-
ing ones could be improved as soon as trained personnel and funds
can be obtained.*

There are several statistical offices in the Ministries of Agricul-
ture and Economics that are making important contributions to
the collection, tabulation and publication of data on agricultural
production and prices. None of these offices, however, has sufficient
personnel and funds to provide accurate and consistent data on a
regular and timely basis. A first step in improving the data would
be to clarify which series are most important and which offices
have the continuing responsibility for collecting and publishing
them. Data on area, production and prices of crops and livestock
products in producing areas, and prices in rural and urban markets
are examples of where several agencies overlap, and publication
is irregular and often delayed.

The lack of regular publication of reliable statistics by the
statistical offices probably explains why many versions of the same
data exist. Other government agencies and private groups have
frequently been forced to make their own estimates. This has
led to a considerable duplication of effort and much confusion over
the differences in the alternative estimates. Consolidation and co-
ordination of these activities would result in improvement in the
basic information and elimination of much of the inconsistency.
3. For an excellent survey of agricultural statistics currently being collected and

recommendations for improvement, sce Becker, J. A., 4 Program of Agricultural
Statistics for Guatemala, USAID report. February, 1966.
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