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The study of Panam's agricultural development was carried out. in three staqes,

of which the third is reported here, The first soage was to collect and
 
evaluete all availableodata related to Panama's agricultural development:

aoriculturalIprbduction, marketing, resource availabfiity, and price policies.

This provided a general overview and helped .to identify areas inwhich
additional data and research were needed. Second, various goverrent agencies 
,nd itnational organizations mere asked to assist inthis research. Most
 
of tIe studies prepared ifn this second phase were treated as working documents
 
andw e notdistributidwitdely; vertheless, these reports represent the
iJ _n nt ,Of the agricultural study. The goal of the third and flnal phase 
wastto swarize the reports, from the second phase and to relate their various 
prIogm poposals, -recomendations, and information to the general agricultural
siuatio0. It.WacOhcloded that the Panamnian Government must recognize the 
role ht agrtcultUra! develmt plays in promoting the growth of non-agricultural
sectoS of the econ i AgriCultural research must be continuous and increasing

in i"Cle, Both nW technologyandgrcultural credit must be widely and easily

avilable, anid agricultural education must be expanded.
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PREFACE 

Panama's agricultural development was studied intensely by special. 
ists during the 1970-73 period. Numerous r..ports on agricultural pro­
duction,marketing, resource availability, are t price policies were written 
by personnel from various agencies of tne Government of Panama 
(GOP), the University of Panama, and international organizations. 
Much pf this work was done in cooperation with or under the sponsor­
ship of the Sector Study Commission (SSC) which was established at the 
National Planning Office and assigned responsibility for drafting a long. 
range agricultural development program. The commission's work was 
cenducted in three phases. The first step was to collect and evaluate all 
available data related to Panama's agricultural development. This ac­
tivity provided the SSC a general overview of the agricultural sector and 
allowed it to identify areas in which additional data and research were 
needed. Second, various government agencies and international organiza­
tions were asked to assist the commission with this research. Most of 
the studies prepared in this second phase were treated as working docu­
ments and were not distributed widely; nevertheless, these reports repre­
sent the major component of the agricultural sector study. 

The third phase of SSC' work began in September 1972. The goal 
of this phase was to summarizc the reports prepared during phase two 
an to relate their various program proposals, recommendations, and 
information to the general agricultural situation. This book represents 
theresults of phase three. 

Although we have drawn heavily on the written reports of many 
pesns who worked on various aspects of the sector study, we also have 
taken the liberty of revising, updating, and, in general, exercising con­
siderable editorial discretion in presenting their findings. We hope 
that, n those cases where changes have been made, the authors will 
recognize the basis for making them. Readers with interests in spe­
cialized areas, or with questions about particular conclusions or findings, 
will need to cosult the basicd6cuments referenced throughout this 

d, 



c book and in the bibliography. These documents contain more speci 
recosimndations and information than can be presented in any suib. 
mariaon. 

In preparing the bask reports for the sector study, most researchers 
worked with oonsiderable understanding of their areas of specializations 
but lacked a detailed overview of,the relative ,mportance of different 
agriculitural products, the Changes taking place in the rural infrastruc-: 
ture, or the role that agriculture has played in Panama's deve.opmnt. A, 
a result, it frequentlyw necs ary for them to assume that the finanial 
and human resources necesary to soive a particular problem or to imple­
ment a new propam would be or could be available. This assumption 
is reasonable. from the specialist's viewpoint when his suggestions involve 

111 PAVMA CANAL ISAN IMPORTANT FACTOR IN 
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relatively minor changes in or enlargements of existing programs. How­
ever, the assumption of unlimited resources -is not realistic when all the recommendations in the various reports are considered. Panama simply 
does not have the resources to implement the thousands of recommen­
dations contained in the many studies prepared for the SSC. Someone 
will have to assign priorities and decide how best to use the limited 
resources available. 

In early 1973, the Government of Panama began a major reorgani­
zation of the Ministry of Agriculture and Livestock (MAG), the Institute 
of Economic Development (IFE),,and several other agencies responsible 
for agricultural developwnt programs. Ii this book, we generally have 
taken the governmental organization as it existed in December 1972 as 
the reference point when describing which agencies are (were) responsi-

WU 
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ble for various programs. We may state, for example, that "the soil 
out by MAG" or that "IFE providesimprovement program is carried 

credit to small farmers." Such statements accurately describe the situa-
By June 1973, however, MAG had

tion that existed in December 1972. 
IFE's

become the Ministry of Agricultural Development (MIDA) and 

agricultural credit programs were being transferred to the new Agricul-
As a result, some sections of this book will 

tural Development Bank. I. 
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-appearto be somewhat behind Panama's rapidly changing administrative 
structure. 

Our guiding objective in preparing this book is to provide the 
reader with a benchmark study that illustrates the role agriculture has 
played in Panama's development. Our observations and analysis on 
what has been happening in the agricultural sector, what is likely to 
happen, how well various programs have worked, and what programs 
or policies could help Panama achieve specific goals are not intended 
as criticisms of past or present policies or programs. Panama has a 
remarkable record of rapid development with a minimum of inflation. 
The agricultural sector has played an important role in achieving this 
development and could' play an even more important role in thc future. 

Publication of this book is partially funded under the AID/211(d) 
grant to Iowa State University. Its contents may be quoted freely and 
without permission. The authors assume sole responsibility for its con­
tent and conclusions. The views and opinions expressed in the book 
do not necessarily represent those of any particular institute, agency, or 
individual. 

WILLIAM C. MERRILL 
IAMAN B. FLET, ER 

RANDALL A. HOFFMANN 
MIcHAIL J. APPL GATz 
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ECONOMIC GROWTH
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PAAMA'S GFOGRAPHIC LOCATION at the crossroads between the Atlantic 
and Pacific oceans and the North and South American continents has 
had considerable influenre on the nature of the country's economic 
development. Trade vnd communication routes across the isthmus 
have existed since the Spanish Conquest. Transshipment of merchandise 
and passengers flourished following construction of a railway across the 
isthmus in the 1850s. Completion of the Panama Canal in 1914 con­
firmed the critical role of trade and service in the economy; the economy 
has retained its externally oriented, service-centered character. 

Historically, employment and income generated by the canal have 
been major factors in economic growth. In the 1960s, however, economic 
dependence on the canal was lessened by rapid development of non-Zone 
commercial and financial activities and by increasing exports of bananas, 
petroleum products, shrimp, and sugar. Ecor,_mic diversification is ex­
pected to continue. 

Panama has a land area of 29,000 square miles and a population 
(1970) of 1.4 million. Populaton growth accelerated after 1950, aver­
aging about 3.1% per year in the 1960s. This high rate of population 
growth has resulted in a marked reduction in the average age and an 
increase in the number of dependents per economically active person. 
It also has led to a rapid rise in the number of workers in the labor 
force. The number of economically aL,'ve persons 15 years old and 
older increased from 530,000 in 1960 to 466,000 in 1970. The population 
growth rate is expected to remain at 3% per year for the foreseeable 
future.
 

ECONOMIC GROWTH SINCE 1950 

Gross domestic product (GDP) in real terms (expressed in 1960 bal­
boas) grew from B/259.2 million in 1950 to B/971.6 million in '1971 

(I balboa equals U.S. $1) (Table 1.1.). The average annual rate of 
------------------l
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922910 1961 460.9 

1951 256.9 1962 498.9 

1952 270.7 1963 541.5 

1953 287.2 1964 50,5. 

1954 297.5 1965 617.3 

-1 955 314.7 1966 664.1 

1956 331.1 1967 720.9
 

1957 165,7 1968 771o2 

1958 368.6 1969 836.3 

1959 392.2 1970 894.5 

1960 415.8 1971 971.6'
 

Source: Direccion do Estadistica y Cgnso.
 
aProliminary.
 

growth for the 1950-71 period was 6.5%. During the 1960s, however, 
the average annual rate of growth of GDP exceeded 8% per year. Un­
questionably, the country has entered the 1970s following a decade of 
sustaired growth at a high level. 

The growth rate of the economy demonstrated more stability in the 
1960s than in the 1950s. During the fifties, annual growth fluctuated 
from less than 1% to more than 10%. Since 1960, however, the growth 
rate has fallen below 7% in only one year. Growth has been equally 
vigorous in per capita terms. Real GDP per person rose from B/392 in 
1960 to B/657 in 1971. The average annual increase in per capita out­
put during 1960-71 was 4.8%. This level is considerably above the 
target rate set by'the Alliance for Progress and is one of the highest in 
Latin America. Moeer, uaitil recently, the high rate oI growth has 
largely been achieved, With minimal inflation. The overa price level, 
as measured by the itiplicit deflator for GDP, rose only 13% (luring the 
1960.-9 period. In 1970,6however, the implicit GDP inflator jumped to 
117, and preliminary data for 1971 indicate a further increase to 
about 120. 



_C,"000IWW AMi POWUNMAIUE 

Themcocnmcsucs~ the impresiegot perfmace 
of the economyw a.4ot dlcult, to detect. Gross investment in 190 
balboas fom 1/67. =iII"'milli in190 to 3/276.5 millin 
:971. A&4 proporio of GD?tros inveIment nreased from. raw 
of 16% to 20% In,19 to 22%-19% in 1966-1.Gross Investment 
equaled 27.1% of.GDin70 andS.% in 197!. In other termwthe 
ecoaomy curreitdy isdevoting a fourth or smore of its output each year to 
investment for renewal and enlargement of its capital stock. 

.... While ivate investment beenbo and public have growing, 
pu~blic investmehtnow acdunts for a larger share of the total than in 
the early 1960s. In 1966-71,. public investment averaged abot 18% 
to 22% of total investment, up from 15% to 15% in 1960-65. Never­
theless, private investment at a level of 20 or more of GDP has been 
one of the strongest factors in the growth performance of the economy. 

Consumption claims against domestic ouput grew (in real terms) 
at an average annual rate of 7%over the 1960-71 period, less than the 
rate of growth of GDP. As a result, the average propensity to consume 
in the private and public sectors has fallen consistently in the 1960s. 
This reduction has permitted the growth of domestic savings. 

The export sector also performed extremely well during the 1960s. 
Bananas accounted for a major part of growth in earnings frol exports 
of goods. The banana industry generates slightly over half of total ex­
ports of goods and is a key factor in the performance of the external 
sector. Increased exports of refined petroleum products, shrimp, and 
sugar also occurred. Aiother important element in the external sec­
tor's development has been the increase in earnings of Panamanians 
working in the Canal Zone. Much of this increase originated in the 
Canal Company's decision to increase all wages to the U.S. minimum. 
This adjustment, which is essentially complete, has resulted in earnings 
for Panamanian workers in the Zone that are well above wages for 
comparable workers in the national Lbor market. 

In summary, Panama achieved substantial real growth without 
significant inflation during the decade of the sixties. The growth process 
proceeded in classic fashion. Domestic savings rose to sustain growth in 
investment, and a dynamic external sector generated foreign exchange 
for capital imports withot severely squeezing imports for consumption. 
The sources of the high rate of growth will be quantified later in this 
chapter. Quantitative analysis of the macroeconomic structure of the 
economy and the implications of a continued high rate of growth for 
the agricultural sector will be presented in Chapter 2. 

SICrOW COMPOTO9 N OF HEd KONOMY 

Important changes have taken place since 1950 in the sectoral com­
position of output and employment. The process of structural tram­



formed.. Isdesiribeda is 1*sweloh.'ToaGDca b divided intote poucloet,, hedieyear, eveag prnae'cnpoudtio 
f G by wo~r ofigins~e.himn inTable . 'for 10- 2,• 19941,

and arttgs~e X!uur3reu9697 1, Trear 	 thejare influenced 
le'yyatoya aliosI ectoral output an eereflect snowtUdearly t dlt , at work in the eon­

ay., The tabledi s iumber ofwi employed and outputht the wkif 
per worker in each sector fOr*1960 :.j1970, 

Instermu of s of-GD.a ,the agricultural sector (incduding forestry
anrfishngn I. thelarg production sector ard accounted for 18.2% ofreal GDP,,in 1in9-7, compared to 27.2*/. in 19W52., Since 1950-52,
the agricultural sector has grown at in average rate 	of 4.32% per year.The growvthrate o agricultural- output was somewhat --higher in the+
sixties (5.06%) than in the fifties (3,82%).

Within the *iculturai sector, export crop production (bananas,
sgar)has been the most dynamic subsector, increasing by more than 9%annually during the 1960.. In contrast, crops for internal consumption
increased at an average annual rate of only 4%. Indeed, during 1966-71,
domestic Lood production increased at only 2.5% annually, less than the 
rate of population growth.. The slow growth rate of domestic food pro­ductlon has'been reifted in higher food prices, an indicator of agricul­

•tural 	 performance that will be discussed later in this section. 
The second most important production sector in 1969-71 wasmanufacturing, which contributed 17.4% of tolal GDP. The share of 

manufacturing in GDP has risen steadily since 1950-52. Growvth in
manufacturing output has consistently been above the overall growthrate, averaging about 10% per year during the two decades. The govern­
ment has provided tariff and quota protection and tax incentives to
promote industrial development. Industrial production for the national

market has increased, but little progress has been made in developing

industrial production for export.


The ervice sector was the third largest component of GDP in
1969-71 (16.2%). This sector, like agriculture, has declined as a pro­portionof total output in the economy. Trade is the only other sector
that accounts for more than 10% of total output. Since 1950, wholesale
and retail commerce have maintained an almost constant share of GDP,
slightly less than 14%. 

Construction, tranportation, and housing each accounted for be­
tween 6% and 7% of GDP in 1969-71. The share of both construction
and transportation has been, increasinig, while the housing sector share
of GDP has ben decreasing. Goods and services supplied to the Canal
Zone represented slightly more. than 8% of .GDPin 1969-7 1. This pro­
portion was up from 7.1% in 1919-41. Thus, during the 1960s, the,
Caral Zone com t of GDP r I wm hat ,more rapidly (9.06%)
thean total output. Finance and utilities, small as a proportion'lthough 
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of total output (3.8% and 2.9% in:1969-71, respectively), were the fastest 
growing areas of the economy during the 1960s. 

In total, the economy presents an output structure that is quite 
different from a typical less developed economy. Agricultural output 
has declined io less than 20% of total GDP. Contributions of both the 
manufacturing and service sectors are similar in size to those of agricul­
ture. Manufacturing is the largest economic sector that has consistently 
grown at a rate faster than the total economy. The service sector has 
declined along with the agricultural sector. Construction, transporta­
tion, finance, and utilities are the other sectors whose growth has led 
the overall economy. 

Total employment rose from 500,000 in 1960 to 433,000 in 1970, 
an increase over the entire period of almost 50%, or an average annual 
increase of almost 4%. (These data pertain to the labor force defined 
to include persons 15 years old or older.) The increase in jobs compares 
favorably to the overall growth performance of the economy. 

More workers are employed in the agricultural sector than in any 
other. Nevertheless, the share of the labor force working in agriculture 
has declined substantially from 50% in 1960 to 36.5% of total employ­
ment in 1970. The number of farm workers rose only slightly from 
150,000 in 1960 to 158,000 in 1970. This change corresponds to an 
average annual increase of only 0.5%. The service sector is the second 
largest employer of labor. Service workers represented. 24.2% of the 
work force in 1970, up from 19.7% in 1960. Employment in services 
rose from 59,000 in 1960 to 105,000 in 1970. 

Manufacturing and trade each accounted for 11% of employment 
in 1970. Both have increased their share of workers since 1960. Employ. 
sent increased at an average rate of 8.11% in manufacturing and 6.54% 
in trade in the 1960s. Employment grew faster in utilities, finance, and 
construction than in the other sectors. By 1970, construction accounted 
for 5.5% of the work force, wht'le finance and utilities accounted for 
1.6% and 0.9%o, respectively. Employment of Panamanians in the.Canal 
Zone increased by 2% annually during the 1960-70 period. Five per­
cent of Panama's labor force worked in the Zone in 1970. :. 

Gross domestic prodact per w6rker in each of the sectors is pre. 
sented in the right-hand columns of Table 1.2. The three largest sectors 
of the economy present interesting contrasts. Gross domestic product 
per worker was lowest in agriculture but nevertheless increased from 
B/638 to B/1.020. or at an average rate of 4.81% annually between 
1960 and 1970. While the growth rate of total agicultural output 
was below the national average, the growth rate of output per worker in 
agriculture was greater than those of all other sectors except the Canal 
Zone and transportation. Total industrial output, in contrast, grew 
rapidly, but output per worker in manufacturing rose only 2.46% per 
year, re6ecting the rapid growth of employment in manufacturing., Out­
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TAU13. 0 (CONTIMU) 

Sector 

Agriculiurea 
Manufacturing b 


Construction 

Trade 

Transportation c 

Financod 

Services@ 

Utilities f 

ousing 
Canal Zone 

Total 


Eny1oyment by Sector GPmr Worker Emoed 
Growth Growth! 

1960 
No. 

(000) % 
No. 

(000) 

1970 

% 
per year
1960-70

() 
1960 
(1960 

1970 
balboas) 

per year
1960-70

() 

150 50.0 158 36.5 0.52 638 .1,020 4.81 
22 7.3 48 11.1 8.111 2,527 3,248 2.46 

10 3.3 24 5.5 9.15 2,290 2,20 -0.17 
26 8.7 49 11.3 6.54 2,227 2,584 1.50 
9 
3 

3.0 
1.0 

16 
7 

3.7 
1.6 

5.92 
8.84 

2,144 
3,433 

3,725 
4,971 

5. 8 
3.77 

59 19.7 105 24.2 5.94 1,369 1,391 0.16 
1 0.3 4 0.9 14.87 0,400 .6,500 -2.06 

-- - -- .---. 

18 6.0 22 5.1 2.03 1,689 -,195 6.58 

300 99.3g 433 99.89 3.74 1,386 2,066 4.07 

Sources Calculated from data obtained from Dixecci~n do Estadstica y Censo. 

aIncludes crops, livestock, forestry, and fishing.
bIncludes mining. 
CIZncluds 
dIncludes 
elnoludos 

ludoe 
9 Not equal 

storage and commnication.
 
banking, insurance, real estate, and other financial activity.

public and private services and public administration.
 
electricity, gas, water, and sage. 
to 100% due to rounding. 
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put and employment in services grew at almost the same rate, with the 
result that output per worker in services changed very little. Output per 
worker fell slightly in the construction sector. The Canal Zone had the 
most rapid growth in output per worker. The data in Table 1.2 show 
that real earnings per worker in the Zone increased an average of 6.58% 
per year during 1960-70. 

The structural transformation of the economy is proceeding rapid­
ly. RurAl-urban migration kept the growth in the agricultural labor 
force to less than 1%per year during the 1960s. If this trend continues, 
the farm work force should reach its maximum in the late 1970s and be­
gin to decline in absolute terms. Some additional labor has been ab­
sorbed in manufacturing, transportation, and finance as well as in the 
CanRl Zone where output per worker is high. However, much of the addi. 
tional urban employment has been in services, where output per worker 
is only slightly higher than in agriculture. The importance of shifts in 
the rural-urban composition of the work force as a factor explaining the 
growth of the economy v ill be evaluated. 

The implicit price index for GDP in the agricultural sector was 124 
in 1970 (1960= 100) compared to 108 for the industrial sector. This 
comparison suggests that the agricultural sector was responsible for a 
significant part of the inflationary pressures in Panama in the late 1960s. 
This conclusion is supported by movements in market price indexes. 
The consumer price index for low-income and moderate-income families 
in Panama City was 116 in 1970 and 114 in 1971 (1962-= 100). The 
index for the: food component, however, was 116 in 1970 and 119 in 
1971. The index increased by 5% during the first six months of 1972, 
an unusually high increase and a clear reflection of more intense in­
flationary presures. 

In a market economy, relative price changes signal the need for 
resource reallocation in response to demand and supply changes. Rising 
prices in the absence of sufficient supply response can touch off an in­
flationary process leading to upward movements in the general price 
level. Rising food prices, for example, increase the cost of living and 
induce workers in urban 6ccupations to demand higher wage and 
salary increases. If wage increases in excess of productivity gains are 
granted, costs of production rise, compelling producers to raise prices to 
protect profit margins. In this mtanner, general inflation can follow from 
the failure of output in one sectir to respond to price signals. The rela­
tive rise in domestic food prices, therefore, indicates a failure of the 
agricultural sector to respond to price signals and poses a threat to over­
all price stability. Policies to promote output growth are indicated but 
should be formulated on the basis of more detailed analysis of demand 
and supply balances for each of the major food items. Projections for 
the major food products are contained in Chapter 4. 
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AIIl 14. 0 IOIW OF PAU1MIOWIN 

Contribution to 
Factor() Growth of GDP 

Increased Employment of Labor 2.6
 

Increase in CUpital Stock 2.0 

Education and Migration 1.5 

Canal Zone Wage Increases 0.7
 

Residual Factors 1.2
 

Total 8.0
 

Source: Iarbergor, 1972, p. 27. 

SOURCES OF OROWIN AND FUTUE PROSPECTS 

Studies have been made to attempt to identify the quantitative con­
tributions that various factors have made to the overall growth rate 

of the economy.1 These studies have emphasized factors whose contribu­
tion to growth can be evaluated quantitatively and also have identified 
other factors whose influence is not directly quantifiable. The contri­
bution of the latter group of growth factors was measured as a residual; 
i.e., they were taken to explain the amount of observed growth that re­
mained after the effects of the quantifiable factors were removed. 

The breakdown of the observed 8% growth rate arrived at in 
these studies is given in Tabkc 1.3. The quantifiable factors, discussed 
individually below, appear to have contributed 6.8 percentage points of 
growth per year, a very large share of total growth. Residual factors 
such as the forces of technical change and increased efficiency in resource 
use account for the remaining 1.2 percentage points. This contribution 
of residual elements can be considered to be quite small on the basis 
of experience in other countries. If these estimates are accepted as 
reasonable, Panama's growth in the 1960s, although at an exceedingly 
high rate, was a growth whose sources can ie identified and in large 
measure quantified. 

1. This section Is based on L A. Sjaautad, Prcpects hr Econek Growth In the 
1970s, GOP report. March 19Mf and A. C. Harberpe_. The Past Gnrwth and future 
Plrospect of the Pa ua Roemy, GOP repont, June 19M. 
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"Thegrowth of employment, at a rate above 4% per year, was itself 
the result of three separate influences: (1) the population component 
(15 years and over) from which the labor force is drawn grew at a rate 
of some 3% per year; (2) the fraction of that population component 
classified as ev'nomically active (i.e., in the labor force) grew at about 
1% per year; aaid (5) the fraction of the labor force that was actually 
employed increased at an average rate of about 0.35% per year. The 
combination of these influences led to an increase in the actual number 
of people employed at an average rate of 4.35% per year. If share of 
labor in the GDP is taken to be approximately 60%, an increase of 
2.6 (0.60 X 4.35) percentage points of annual GDP growth can be 
attributed to the simple increase in n'.mbers of workers employed, tak­
ing their average quality to be constant. 

The growth in capital stock was accomplished by a rate of gross 
investment that averaged at least 20% of GDP. Of course, a part of 
gross investment of any year simply serves to offset the gradual deteriora­
tion and retirement of the existing capital stock. The national accounts 
assume that this fraction is around 50% of gross investment, equal to 
some 10% of GDP. If one takes gross investment averaging 20%, of GDP 
and subtracts capital consumption allowances (depreciation) averaging 
10%, the result is an average net investment also equal to 10% of GDP. 
The contribution of increased capital to the growth of GDP is measured 
by the rate of net investment (here 10%.) times the estimated rate of 
productivity of capital. For purposes of neasuring the impact of invest­
ment on the growth rate of GDP, the rate of productivity of capital 
should be measured gross of taxes and gross of depreciation. If the gross. 
of-tax, grou-of-depreciation rate of return to capital is taken to be 20% 
in real terms, capital's contibution to the growth rate of GDP is 2.0 
(10.0 	X 0.20) percentage points per year. 

The combined influence of education and migration on the growth 
of GDP is calculated in Table 1.4. Column (1) presents the distribution 
of urban and rural members of the male labor force in 1960, while 
column (2) shows how the 1970 male labor force would have looked had 
there been no change in the urban-rural location, or in the educational 
level between 1960 and 1970. The combined influence of education and 
migration is found by multiplying each item in column (2) by 410/230, 
the ratio of the size of the male lal-or force in 1970 to that of 1960, so 
that the grand total of column (2) is the same as that of column (3), 
which shows the actual distribution of the male labor force in 1970. 

Comparison of urban and rural totals of columns (2) and (3) shows 
the degree of labor force migration that took place Jbove and beyond 
that which would compensate for differential rates of natural increase 
of the urban and rural labor force over the decade. According to these 
calculations, there were 57,000 more workers in the urban area and 
57,000 less in the rural area in 1970 than there would have been without 



W 196-M, MAUETAIE I A EUCTS OF EDUCATION AND AUIIAToN, L"AM FO 

(2) 
Ale Labor 

Force, 1970, (3) (5) (6) 
Distributed Male Labor (4) Total Earnings Total Earnings 

(1) as in (1) Force, 1970, Assumed Index, Labor Index, Labor 
Yests f iale Labor [Cbl. (1)b Actual Earnings Distribution Dtstribution 

Education & Forn.e, 410/230] Dstribution Pattern as in (2) as in (3)
19 6 0 a 

Location (000) (000) (0O) (index) [(2) x (4)] [(3) x (4)) 

0 - 5 38 67 71 2.0 134 142
 

6 12 22 53 3.0 66 159
 
7 - 11 23 41 54 4.0 164 --216
 

12 5 9 15 8.0 72 12D
 

13 - 17 5 9 10 24.0 216 240 
2 4 40.0 80 16018+ 1 


1,037
Total Ufrban 84 150 207 -- 732 

Rural 

0 - 5 126 224 140 1.0 224 140
 

6 15 27 41 1.5 41 61 
7 - 11 4 7 15 2.0 14 30
 

12 1 2 4 4.0 8 16 
-- -- 2' 12.0 -- 2413 - 17 

-- -- 1 20.0 -- 2018+ 


Total Rural 146 260 203 -- 287 291
 

Grand Total 230 "10 410 -- 1,019 1,32B
 

Source: Harberger, 1972, p. 27. 
aCensus of Population, 1970, Vol. V, Table 134. The classification by years of education in the 1960 census 

was different from that used in the 1970 census. To make them comparable, the 1960 data were interpolated to ad-
Just the 1960 classification to the same basis as the 1970 dat%. 

bThis represents a proportional upward adjustment of colum (1), to reflect the growth of the total labor 

force between 1960 and 1970.
 
° ensus of Population, 1970, Table 6.
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migration between 1960 and 1970. Comparison of the separate urban 
and rural totals of columns (2) and (3) illustrates the migration ,ffect. 
Clearly, the difference between these totals is also reflected in the 
separate cells (classified by levels of education) of the urban and rual 
sections of"the table for the two years. Therefore, the table shows the 
combined effect of changes in both educational and locational patterns. 

Column (4) contains assumptions about average earnings per worker 
by level of education and rural and urban locations. For boti' urban 
and rural workers, for example, those with 12 years of educatibn were 
assumed to have four times the average earnings of those with 0-5 
years of schooling. Similarly, those with 13-17 years of education were 
assumed to have average earnings equal to 12 times those of the 0-5 
years of education bracket. Comparing urban and rural locations, work­
ers in a given educational bracket were assumed to earn on the average 
twice as much if they worked in urban areas as they would if employed 
in the rural sector. This is not to say that they were twice as well off as 
a consequence of working in urban areas since significant differences 
exist in the cost of living between the two sectors. However, the fact 
remains that when workers move from rural to urban employment, 
their wages typically increase substantially on the average, thus contribut­
ing to a rise in the measured GDP. 

These figures are not based directly on Panamanian data, but they 
are considered to reflect the pattern of educational and urban-rural 
differentials that typically prevail in countries at or near Panama's 
stage of development. They are very close to the differentials used in 
Sjaastad's 1972 study, which in turn were derived from Chilean data 
for 1964. 

Columns (5) and (6) are obtained by multiplying the number of 
workers in each cell of columns (2) and (3), respectively, by the index of 
relative wage level given in the correspondiifg cell of column (4). The 
result is an index of total earnings by workers of each education-location 
characteristic, either what they would have been in the absence of 
changes in the education-location pattern since 1960 [column (5)] or what 
they actually were in 1970 [column (6)].

Since columns (5) and (6) would be exactly the same if there had 
been no change in the education-location pattern since 1960, the dif­
ference of 31% between their two grand totals represents the combined 
effects on labor earnings of migration and of changes in composition of 
the labor force by level of education for the ten-year period. This in­
crease amounts to an annual average increment of 2.5% in the earnings 
of labor due to changes in the education-location mix. Applying this 
percentage of increase to labor's share in the GDP gives 1.5 (2.5 X 0.60) 
as the corresponding contribution of this factor to the GDP growth rate. 
This result is not very sensitive to the assumed premium of the earnings 
of urban workers over those of their rural counterparts in each educa­
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tional bracket. If this preinium were zero; i.e., if urban workers earned 
just the same as rural workers of the same educational characteristics 

instead of double the rural wage, the urban total of column (5) would 

be 366 and that of column (6) would be 518. The grand totals of (5) 
and (6) would then be 653 and 809, respectively, and the ratio between 

the two would be 1.24 instead of 1.31. If there were, in fact, no premium, 

the estimate would be that changes in the education-location mix would 

have raised labor earnings by 2.0% rather than 2.5% per year and 

would. have contributed 1.2 (2.0 X 0.60) rather than 1.5 percentage 

points to the growth rate of GDP. The difference in the estimated con­
ininor in comparison the drasticallytribution is obviously quite with 

different assumptions made concerning the size of the premium earned 

by urban workers. 
The rise of Canal Zone wages also contributed to Panama's growth 

rate during the 1960s. Average monthly wages rose from B/175 to B/379 

between 1960 and 1969. During the same period, the consumer price 

index rose from 100 to 108.6, so that in terms of 1960 balboas, the aver­

age monthly salary rose from B/175 to B/349, or by almost precisely 

100%. The contribution to total growth from this source was, therefore, 

B/174 X 12 X 16,369, where the last figure represents the number of 
This calculation amountsnon-U.S. workers in the Canal Zone in 1969. 

to some B/34 million for 1960-70, which equals about 6% of the 

average GDP for the period. Expressed on an annual basis, the con­
to the annual growth rate was about 0.7tribution of this component 

percentage points. 
The increase in the employed labor force will continue to be an 

as important asimportant source of growth in the future, though not 

in the past. The reason for its decreasing importance is that the 1960s 
by a significant rise in labor force participation;were characterized 

since the participation rate is already quite high (58.2% of those over 
in the labor force in 1970), it is unlikely that any15 years of age were 

increase will occur. The projected participationfurther substantial 
rate for 1980 is only slightly higher (59.0%) than that of 1970. This 

3.5% perprojection forecasts a labor force growth of slightly less than 

year. Allowing for continued improvement in the employment rate as 

well, the overall increase in the employed labor force is anticipated to 

average 3.8% per year over the 1970-80 decade. This percentage, applied 

to labor's estimated share in GDP of 60%, yields an expected contribu­

tion to growth-of 2.3% from increased employment of labor, compared 

to the higher estimated contribution of 2.6% over the decade of the 
1960s. 

The growth of the stock of capital, in contrast to that of the labor 

force, has the potential to be greater in the 1970s than it was in the 

1960s. While the rate of gross investment averaged 20% over the 

1960s, it exhibited a rising trend, reaching levels in excess of 25% in the 
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(3)
 
(2) Male La~borMle Labor Force, 1980, (4) (5) (6),Total Earnings Total Earnings

(1) Force, 1980, Projected Assumed Index, labor Index, LaborYea"r of Male Labor Distributed Actual EarningS Distribution Distribution
Educati~n & Force$ 1970a as in (1)b Distributionc pattern as in (2) as in (3)Location (000) (000) 
 (000) (index) [(2) x (4)] [(3) x (4)]
 

Urban
 
0 - 5 71 98 95 2.0 196 190

6 53 
 73 86 3.0 219 258
7 - 11 54 
 74 93 4.0 296 372­12 15 21 29 8.0 168 232
L3 - 17 10 14 19 24.0 336 45418I 4 7
6 40.0 240 290
 
Total Urban 207 
 286 329 -- 1,455 1,786 

Rural
 
0- 5 140 195 151 1.0 195 
 151
6 41 
 57 51 1.5 86 76
7- 11 15 21 25 2.0 42 5012 4 5 8 4.0 20, 3213 - 17 2 3 3 12.0 36 36
18+ 1 1 1 20.0 20 
 20 

Total Rural 203 282 239 -399 365
 
Total Male 410 568--
568 1,854 2,151
 

bource: Harberger, 1972, pp. 32-38.
 
asjaastad, 1972, Table AS.
 

bColum 
(1)x (68/.410).
 
cSjaastad, 1972.
 
dma same earnine$ pattern was assumed for the different educational levels of the amle labor force as was
 

.used in constructing Table 1.4.
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early 1970s. This rate is high compared to those of most other countries. 
How reasonable is it to believe that this high rate of investment can be 
maintained in the future? If it is, the contribution of capital to the 
growth rate (estimated at 2.0 percentage points per year for the 1960s) 
can be expected to be 2.5 percentage points per year for the 1970k. 

The combined effect of education and migration is projected to be 
somewhat lower in the 1970s than it was in the 1960s. Table 1.5 and 
Table 1.6 present the relevant data, the 1970 labor force figures are 
based on census data, and the projections for 1980 are taken from 
Sjaastad's study.- In this case, data are available on female workers 
as well as the male labor force. Data on female workers are presented 
in Table 1.6. The methodology underlying the construction of these 
tables is the same a4 that used to develop Table 1.4. However, inclusion 
of the female labor oace in the calculations necessitated assuming a 
relative earning pattern for this group. Wages of male workers of a 
given educational category were assumed to differ from those of female 
workers by a factor of 2.0. Thus ,he pattern reflected in column (4) of 
Table i.6 represents exactly half (for each education-location category) 
of the corresponding number in column (4) of Table 1.5. 

In regard to the projected contribution to the GDIP growth rate of 
changes in the education-location mix of the labor force, the relevant 
data are the grand totals at the bottom of columns (5) and (6) of Table 
1.6. These figures indicate that labor earnings in 1980 are projected to 
be 17% higher (3,169 compared with 2,709) than they would be in the 
absence of changes in labor force composition with respect to education 
and location. On an annual basis, this increase represents a contribution 
of some 1.4 percentage points to the growth of labor earnings and of 
some 0.84 (1.4 X 0.60) percentage points to the growth rate of GDP. 
These calculations assume that an additional 43,000 male workers 
will migrate from rural to urban locations between 1970 and 1980, com­
pared to the 57,000 that migrated between 1960 and 1970. The female 
labor force analysis projects a migration of 38,000 in the 1970s. The 
contribution to growth in the 1970s from the education-migration fac­
tor is expected to be lower than in the 1960s, primarily because rural­
urban migrants will make up a smaller proportion of the urban work 
force. 

Canal Zone wage increases in the 1970s are not likely to be as 
dramatic as those of the 1960s when wages were brought up to the 
standard dictated by U.S. minimum wage legislation. It is possible, 
however, that during 1970-80 a revised agreement between the govern­
ments of Panama and the United States could result in canal revenue 
increases that would tend to offset the reduction in the contribution of 
actual Canal Zone wage increases to Panama's rate of economic growth. 

2. Sjumsd, 1972. 
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Years of 

Education a 
Location 

1 
ea oele labor 
Force, 19708 

(000) 

(2)
F le Labor 
Force, 1980, 
Dictri1_t. 
as in i 

(000) 

File aLabor.(6)
Force, 1980, 
Projected 

Actual 
Distribution0 

(000) 

(4) 
Assined 
Earnings
Pattern 
(index) 

(5)
Total Earnings 
Index, labor 
Edstribuhtion 

as in (2) 
[(2) x (4)] 

lotal-Earning, 
Index, Labor 

-lDistrbution 
is In,(3) 

C(3) x (4)3 

0 - 5 
5 
7 - 11 

12 
13 ­ 17 
18 

78 
59 
54 
16 
9 
2 

110 
83 
76 
22 
13 

3 

104 
92 
96 
32 
17 
4 

1.0 
1.5 
2.0 
4.0 

12.0 
20.0 

110 
125 
152 
as 
156 
60 

104 
148 
192 
129 
194-9 

Total Uran 218 307 345 691 -846 

Rural 
0 ­ 5 
6 
7 - 11 

12 
13 - 17 
18+ 

124 
34 
15 
5 
1 

--

174 
48 
21 
7 
1 

--

132 
43 
23 
11 

3 
1 

0.5 
0.7 
1.0 
2.0 
6.0 

10.0 

87 
36 
21 
14 

6 
--

66 
33 
23 
22 
18 
10 

Total Rural 179 
Total Pumle 397 
Grnd Total (Male plus F le) 

251 
558 

213 
558 

--
--

164 
855 

2,709 

172 
1,018 
3,169 -

Soumre' Hrbezger, 1972, pp. 32-38. 
aSjaastad, 1972, Table AS. 
bcozl (1) x (558/397). 
CsJaastad, 1972. 



ICOWOC 6OWIIIAN PM OIUMNCI • 19 

IARI 1. P) MiCII$O oGOWIN 

Contribution to 
Growth of GDP 

Source of Growth () 

Increased Employment of Labor 2.3
 

2.5
Growth in the Stock of Capital 


0.8
Education and Migration 


1.2
Residual Factors 


6.8
Total 


Source: Parberger, 1972, p. 35.
 

Future growth prospects are summarized in Table 1.7. If residual 

factors were to operate with at least comparable force (1.2 percentage 

points per year) in the 1970s us in the 1960s, the projected growth rate 
per year, without counting any contribution fromwould rise to 6.8% 

wages or from new arrangements regardingincreases in Canal Zone 
for the canal factor are highly un­canal revenues. Although forecasts 

at 8% per year in realcertain, a projection of continued growth 
terms appears to be within the range of possibility for Panama in the 

1970s. 
of 8% per yearNevertheleu, continued growth at the high rate 

cannot be simply assumed as a certainty. One prerequisite is that ex­
as they have in the past. Theports increase as rapidly in the future 

macroeconomic model presented in Chapter 2 quantifies the importance 

of the external sector and shows the impact of alternative levels of ex-
The rate of Invest­ports on the forecasted growth rate of the economy. 

ment is another key growth factor. If it is not possible to maintain the 

high rate of investment achieved in the 1960s, not only will the direct 

contribution of capital to growth "n output fall but employment and 

migration factors will contribute less to growth as well. Thus a fall in 

private investment to, say, 15% of GDP could lead to a rate of growth 

as low as 5% to 6% per year. 
It seems likely that the natural increase in the urban labor force 

will be suffident in the future to fill the high-wage jobs that will be 

created in manufacturing, finance, and utilities.! In the 1970s, unskilled, 

rural migrants are likely to find, even more than in past years, that low­



Inoatpewr Capita
Year (1940 balboas) 

1960 319
 

1961 346
 

1962 365
 

1963 396
 

1964 419
 

1965 437
 

.1966 463
 

1967 496
 

1966, 515
 

1969 548
 

1970 586
 

Source: Diracci|p do Estadfetica y Canso, Ingreso Nacional, 
Albo 1969 y 1970, p. 11.
 

income service and trade occupations offer their only point of entry into 
the urban work force. This situation has important implications for 
the type of training that should be provided for potential migrants. 

INCOME DISTISIUTION 

Average income has risen consistently since 1960 (Table 1.8). The 
average income for 1970 was B/586 per person, which is high com­

pared to other Latin American countries. If the future growth rate 
equals that of the past. Panama will soon have a per capita income in 
Latin America second only to Venezuela. But what about the distribu­
tion of this income? Does the familiar dual economy exist below the 
surface of this scintillating growth in GDP? What part of the popula­
tion shares in the larger output? Does growth benefit the rich propor­
tionately more than the poor? Is a considerable part of the population 
bypassed by economic growth. increaing the inequity of income distri­



bution? Answers to these questions are important in establishing pri.ority goals aid objectives for aricultural development.
A comprehensive study of income distribution has been completedby McClure tsqng 1969 data A subsequent study revised the estimates,using 1970 data, and extended them to the province levels.4 Althoughmade with care, these studies rest on inadequate and imperfect data.Nevertheless, if interpreted with caution, they give at least a rough in­dication of the pattern of income distribution that existed in 1969-70 

at the end of a decade of vigorous growth.
McClure's overall results are shown in Table 1.9. The poorest halfof income recipients apparently received about 15% of income in 1969,while the top 10% received about 45% of income. The inequality inPanama is slightly less than in Colombia; about equal to Mexico,Guatemala, and Venezuela; and somewhat hgher than Ecuador, Ar­gentina, and Chile.' This conclusion may surprise many observers,considering apparently broad-based advances in industry, finance, andcommerce and signs of a growing and prosperous middle class. Yetseveral reasons explain why the degree of inequality of income distribu. 

tion remains high.
First, a considerable portion of the economically active populationis engaged in low-income occupations. In the urban sector, the lowestincome recipients are those working in domestic and other service activi­ties and small-scale retailing. In the rural sector, operators of small,largely subsistence farms are the low-income recipients. These groupscomprise most of the 27% that received incomes of less than B/500 peryear. Almost half of all income recipients received less than B/1,000

per year. This half of the work force has benefited little from economicgrowth. Their incomes may be somewhat higher than corresponding
groups in other developing countries, but they remain mired in poverty
in relation to those of the work force 
 at more privileged middle and
 
upper income levels.


One might surmise that employment of a large part of the labor
force in the Canal Zone and in manufacturing, government, financial,
and com:ercial activities in Panama City and Colon would moderateinequality in income distribution. But the effect of this employmentcannot be demonstrated. Instead, relatively well-paid workers in theCanal Zone, government, commerce, finance, and industry fall towardthe top of the income distribution pyramid. For example, about 40%of Canal Zone employees fall in the top 10% of income recipients.4 

S. C. E. McClure, Jr., The Distribution of Income and Tax Incidence in Panama.1969. GOP report, nd.4. G. S.Sahota, Public Expenditure and Income Distribution in Panama,report, Att17, GOP 
repn.A 1972. 
S. Melure. p. 41. 
6. McClure, p. 42. 

7____ -7____ 
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Source: McClure, ,. 39. The data in the tuble correspond to McClure's 
optimistic treatment of the operators of small farms. 

*estimate B" which contains an 



WeUNK moWN POu 

tries it can be supplied by only one or two firms operating at efficient
levels. The government has followed an import substitution policy to 
promote indurtrial development, using tariffs and quotas on imports toprotect domes.ic producers from foreign competition. The result of this
policy has been that consumers of these products have subsidized a small
number of industrial producers and their work forces by paying prices
much in excess of import price levels. To the extent that impori subeti­
tution development in industry has led to high-cost production, the iow­
income half of the population is forced to pay high prices for many
objects of common consumption.

An imporaut characteristic of these estimates of income distribu­
tion should be noted. Most estimates of the size distribution of income 
relate to the way income is distributed among families. Since no data on family incomes are available, the size distribution of income among
economically active individuals was estimated. The one exception was
that unpaid family employees were added together with the heads of
their households. In agriculture, therefore, where there was one unpaidfamily employee for every two self-employed persons, the income data 
are more nearly on a family basis, resulting in some understatement of
the relative economic positions of farm families. 

Income distribution by province and sector was estimated for 1970
by Sahota. 7 His estimates of average per capita incomes by province
and sector are given in Table 1.10. The location of the provinces is
shown in Figure I.I. In most official documents of the country the
San Bias territory is treated for statistical purposes as a part of Colon
province. On a national basis, urban income per capita is almost three
times as high as rural income per capita. Province averages vary by a
factor of 6 from B/881 for Panama to B/145 for Darien. Per capita

income of Panama province is almost identical with the overall urban
 
per capita income. Income inequality was found to be highest in Los

Santos, Veraguas, Code, and Chiriqui provinces. Panama province
ranked about in the middle in terms of relative inequality. The rela­
tively egalitarian provinces were Colon and Bocas del Toro. 

Sahota also found that incole distribution in the rural sector is
significantly more unequal (with a Gini coefficient of 0.689) than in the
urban sector (with a Gini coefficient of 0.521). Rural income is both 
much lower and more unequally distributed than urban income. The 
causes of this relative poverty and unequal income distribution in the
agricultural sector should be identified and possible remedies given high
priority in agricultural development planning for Panama. 

IMPUCATIONS FOR AGRICULTURAL DNVIOPMINT 

All societies, whatever their form of economic organization, have a 
number of economic and social goals. Ni tional goals frequently in. 

7. Slabsia I, pp. IM. 
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TotalUrban RuralProvinoe 

402
Des del Toro 614 	 209 

225 295'5440o1e 
771 821 794

Colon 
373553 310Chiriqui 

92 145364Darien 
314495 230Herren 
290
246
556
Los Santos 


Panma 1,015 	 367 881 

170 212
Veraguas 	 511 

583
319
874
National 


Sources Based on Sahotat 1972, Appendix Tables D4.1 and D4.2. 

dude (I) econemic growth leading to increases 	in per capita income, (2) 
an

price stability, (3) full and efficent utilization of resources, and (4) 
Evidence reviewed in this

equitable distribution of income and wealth. 

chapter suggests that Panama has performed well in terms of the first 

two of these goal and poorly in terms of the second two. 
can hardly be considered a priorityThe rate of economic growth 

problem. Growth performance of the economy has been vigorous and 
There is little point, therefore, in more than a decade.sustained for 

I or 2 percentge points pet
simply striving to raise the growth rate by 

Attaining other goals becomes relatively more important.year. 
The relative decline in the agricultural sector should be viewed W 

a response to changes in the composition of demand in the 
pat as 
eronomy. As incomes rise, consumers demand more industrial producti 

and services and spend a smaller proportion of their incomes on food 

The relatively more rapid growth of the nonagricultural sectors provide 

the desired mix of good4 and services, The transfer of human and finan 
rapidly growing sectors has

cial resources irom agriculture to the more 

been an essential element in the structural transformation of the Pana­

manian economy. Similarly, price stability has not been a pressing prob-

Rapid growth has proceeded almost continuously under noninfla­lem. 
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tionary conditions. Current price problems appear to signal poor output 
performance in agriculture, rather than to indicate general price insta­
bility. 

However. economic growth and price stability have been achieved 
under conditions of less than full and efficient utilization of resources. 
Unemployment has been a long-run problem in Panama City; it was 

estimated to be about 10%e of the metropolitan work force in 1970. 
more serious problem; its presence is sig-Underemployment is an even 

naled by the large amount of labor in service and agricultural sectors 
where output per worker is much lower than in others. The amount of 

underemployed human resources that exists among campesino families 
because of the small size and low level of technology of their farms will 

be evaluated in Chapter 3. 
Inefficient utilization of labor is related to the unequal distribution 

of income. The existing skewed distribution of income will become even 

more so if a considerable pa'rt of the population is bypassed by economic 
'rith income inequality is especially relevantdevelopment. The concern 


in the agricultural sector, considering the high incidence of rural poverty.
 

Policies designed only to promote the most rapid growth in agricultural 
output are unlikely to trickle down to the economically marginal cam­

pesinos. The lot of the small, subsistence level farmers is likely to im­

prove only if equity and efficiency goals are given priority along with 
output and stability objectives. 



--------

CHAPTER TWO 

STRUCTURE 
OF THE ECONOMY 

..... ..... ......... ... 


MACROECONOMIC MODELS that quantify causal relationships among impor­
tant variables can be extremely useful for planning and policy purposes. 
Economic planning requires an understanding of the structure of the 
economy and the nature of the growth process. Policy analysis is con­
cerned with the consequences of alternative policy choices on structure, 
growth, and utilization of resources in the economy. 

Since most macroeconomic models are highly aggregative, they do 
not take into account the interrelationships and intermediate product 
flows that exist among sectors of the economy. A Leontief input-output 
model can be used to examine these intersectoral relationships and to 
test the consistency of an overall rate of growth with sectoral growth 
paths. A macroeconomic model linked to an input-output table for the 
Panamanian economy is described in this chapter. The complete model 
is used to examine sectoral growth rates consistent with forecasted over­
all growth rates and with the implied intersectoral flows of intermediate 
goods among the various sectors of the economy. 

.AGGREGATE MACROECONOMIC MODEL 

Variables in a model can be grouped into three categories: (1) 
endogenous variables whose values are determined within the sys­

tem, (2) exogenous variables determined outside the system, and (3) 
predetermined variables determined within the system in a previous 
time period. Variables for the Panama model are listed below: 

Endogenous Variables
 
CtP - private consumption expenditures in year t
 
Ytd - personal disposable income in year t
 



1invosment expeoditure in yea t 
4G = government 'conumption expenditure in year t 

Yt = gross domestic product in year t 
AS, = changes in inventories in year t 
Mt = impor'of goods and services in year t 
C = total consumption expenditures (both public and private) 

in year t 
it =, total investment expenditures (both public and private) in 

year t
 
TD = direct taxes in year t
 
Tt== indirect taxes in year t
 

Exogenous Variables 
Xt = total exports of goods and services in year t 
It= = government investment expenditures in year t 

Predetermined Variables 
C,- =private consumption expenditures in year t - 1 
Yt- -- gross domestic product in year t - I 

Equations for the aggregate model are shown below with estimates 
of the parameters, standard errors of the parameters (in parentheses), and 
t statistics.' The correktion coeffcient (R2), which measures the "good. 
ness of fit," and the Durbin-Watson statistic (d),2 which estimates the 
extent of serial correlation between the error terms 4n the equations, also 
are given for each equation. Parameters of the equationo were estimated 
using ordinary least squares, except for those for which serial correlation 
was found to exist: parameters of the latter group were estimated by 
generalized least squares. Data for 1950-70 were used for the estimates. 

(1a) CtP = 0.4652 Yt d + 0.4656 Ct_1P 
(0.1396) (0.1798) 

R2 = 0.9990 

3.3300 2.59* 

(lb) It r = -39.40 + 0.2390 Yt-1 
(5.48) (0.0111) 

R2 

d 
= 
= 

0.9603 
1.1482 

-7.2000 20.8800 
(1c) CG = 0.113 Yt 

(0.0042) 
R2 = 
d = 

0.9745 
2.21 

26.9500 
(Id) ASt = 0.3173 (Yt 

(0.0246) 
- Yt-1) R2 

d 
= 
= 

0.8976 
2.42 

12.9100 

I. 0 Indicates significance at 0.05 level. 0* Indicates significance at 0.01 level. 
2. d-=2.0 indicates that the null hypotheuis of either positive or negative aerial 

oorrelation is rejected. The Durbin-waton statistic is not given for equation (I). 
for which it i not a valid measure oi aerial correlation. 
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(le) M, = 0.3437 C, + 0.6487 It K- 0.9946 
(0.0273) (0.1072) d - 1.93 
12.600 6.10 

(IQ TtD - -26.55 + 0.1151 Y, Rs - 0.9750 
(4.-25) (0.0074) d = 1.80 

-6.20*0 15.5700 

RS(1g) T~t = 0.0765 Yt 0.9955 
(0.0011) d - 1.5 
64.6300 

(1h) Ct = CtP + Ct0 

(1i) Yt = C tIP +ItlP + ASt + CG+ TtG + t -Mt 

(lj) Ytd =-Yt - TD - Tt ! 

(1k) It = Itr + ItG 

Equation (la) ex- !sses private consumption expenditures as a func­
tion of personal disp.sable income and private consumption expendi­
tures in the previous year. This formulation implies that past consump­
tion, as well as present disposable income, affects present consumption, 
a formulation of the consumption function implied by the Friedman 
topermanent income" hypothesis. This form of the consumption function 
allows both the short-run and long-run marginal propensity to consume 
to be estimated. For this purpose, let 

CtP - a + bYt 

be the long-run equilibrium consumption function. The parameter (b) 
is the long-run marginal propensity to consume. Implicit in this defini­
tion is the assumption that consumers, given an increase in income, will 
require several years to fully readjust th'ir consumption behavior. As­
sume the following partial adjustment mechanism: 

(CP - C,..P) = X(Ct' - c,) 

when Ct' is actual observed consumption in time period t. Substituting 
the equation for CtPI into the above equation gives 

(C' - Ct-.,) = A(a + bY, - Ct. 1 ') 

or 

Ct' - Aa + AbYt + (I-A) Ct_1 ' 

which is the same equation as (la) when a = 0. Estimates of the param­
eters in this equation give the short-run marginal prop!'asty to con. 
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sume (Ab) and the long-run marglial propensity to consume (b). The 
estimated coeldents were: 

A 0.5344, Ab - 0.4652, (I - A) = 0.4656 

The short-run marginal propensity to consume (mpc) is 0.4652, -and the 
long-run mpc is 0.8705, which implies a long-run savings propensity of 
0.13. If personal disposable income were to inrease by B/I million, 
personal consumption expenditures would increase by B/465,200 in the 
same year. Eventually, consumers would adjust their consumption be­
havior to their higher income level, so that in the long run consumption 
would increase by B/870,500. 

Equation (lb) expresses gross private capital formation as a func­
tion of lagged gross domestic product (GDP). The specification of an 
equation for investment is always a problem because capital formation 
is influenced by many quantitative and qualitative factors such as the 
relative price of capital, expectations regarding borroi Fing rates of inter­
est, expectations regarding futu-ce sales, political instability, and expected 
performance of export earnings. Three alternative specifications for the 
private investment equation were estimated. First, an accelerator model 
was tried where private capital formation was expressed as a function of 
the change in income (Y, - Y,-.). This specification seems reasonable 
because expectations about the future are likely to be influenced more 
by changes in income than by actual levels of income. The estimated 
equation showed a highly significant relationship between private capital 
formation and Yt - Yt- 1. However, problems arise with an accelerator 
function because private investment becomes highly dependent on 
errors in the model. For example, if income in period t - I is overesti­
mated and income at t is underestimated, investment will be greatly 
underestimated. Since errors are compounded over tirae, the predictions 
from accelerator specification proved unsatisfactory in this model. 

An alternative specification for private investment would relate 
private investment to lagged exports. This specification can be justified 
on the grounds that Panama's economy is export led. Growth of ex­
ports essentially determines investment end, therefore, growth of the 
economy. This function explained private investment reasonably well 
but was not included in the model because another function, equation 
(lb), gave slightly better predictions. Moreover, since exports constitute 
about 35% of total GDP, equation (lb) incorporates the causal effects 
of lagged exports, along with the effects of a high GDP in the previous 
year on the domestic production sector. 

Equation (Ic) expresses government consumption expenditures as a 
constant proportion of GDP. This specification assumes that as GDP 
increases, the demand for government services will increase, leading to 
larger government consumption expenditures. 
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Equation (Id) is designed to explain changes in inventories, but it 
is the least successful equation in the model as far as explaining the 
variation in the dependent variable. Serious problems, both of data 
and of economic theory, plague inventory equations. The specification 
that the change in inventories is a function of the change in GDP is 
reasonable if producers and merchants expect sales to increase following 
a rise in national income. 

Equation (le) relates imports to consumption and investment. This 
equation allows investment and consumption to have different import 
propensities. The estimated equation indicates that this difference exists 
in Panama. According to the estimates, a B/I increase in investment 
will increase imports by B/0.65, while a B/I increase in consumption 
will increase imports by only B/0.34. The higher import prop.nsity for 
investment reflects the need to import both machinery and raw ma­
terials. 

Equation (If) relates direct taxes to GDP. According to the parame­
ter estimates, the marginal direct tax rate is 0.12. T'fk negative intercept 
indicates that the average direct tax rate increases as income increases, 
which suggests that direct taxes are progressive in their incidence. 

Equation (ig) relates indirect taxes to GDP. The implied average 
and marginal indirect tax rate is about 0.08. The intercept term for 
this function was not significantly different from zero, an indication that 
indirect taxes are proportional to income. 

Equations (lh)-(lk) are accounting identities required to close the 
model. The complete model contains 11 equations and 11 endogenous 
variables. Therefore, the values of the endogenous variables can be deter. 
mined uniquely within the system, given the values of the exogenous and 
predetermined variables. 

The model can be written compactly in matrix notation as 

Ay = BX 

where 

A - an 11 X 11 matrix consisting of the coefficients of the en­
dogenous variables 

y an II X 1 vector of the endogenous variables 
B = an 11 X 6 matrix of the coefficients of the exogenous and 

predetermined variables (including the intercepts of the in­
vestment and direct tax functions) 

X = a 6 X 1 vector of exogenous and predetermined variables (in­
cluding the constant components of investment and direct 
taxes) 



Autonomus 

Di3ect AtOunMUbkieuwus Taxois Investisnt'Variables 

2.7660 0.9717 0.40M2 -0.6454 -0.6445 0.9717 

t 2.23-! 0.75 0.6633 -0.5218 -1.6827 0.7850 

"t 1.0402 0.3654 0.7835 -0.2427 -0.7828 0.3654 

0.1101
0.0958 -0.0731 -0.0957
0.3134 0.1101 


P 0.0 0.2390 0.0 1.0000
1 0.0 0.0 


t 

ASt 0.8777 0.3083 0.2682 -0.5221 -0.2680 0.3083 

0.8121 0.3022 0.0465 -0.3019 0.8121Mt 0.4652 

0.1118
0.0973 -0.0743 0.9028
TD 0.3184 0.1118 


-0.0494 -0.0646 0.0743
T1 0.2116 0.0743 0.0647 

1.3536 0.4755 0.8792 -0.3158 -0.87C5 0.4755Ct 

0.0 1.0000

1t 
 0.0 1.0000 0.0 0.2390 


Notes The impact of a one-unit change in an exogenous or proede­
found by locating

termined variable on any endogenous variable can be 
to the row and colum of selected endogenousthe number corresponding 

increase in exportsand "given" variables (e.g., the effect of a E/1 

will increase imports 1/0.47). 

aAutonomu direct taxes and autonomous private investment shouldD 
not bt confused with endogenous direct taxes or private investment. 

and I efer only to the Intercept of the direct tax and private invest­

he value of the maultiplier for thesemnt luntiloe, respectively. 

team ussurm 
the Ipact ,of an autonomous change or shift in the func­

tions. 



y taking the matrix li e ofUX the vxo of endenous variables 
redetermined variablescan be expressed in tems of the exogenos and 

of the stem: 

Y- A.1BX 

A-1B is an 11 X 6 matrix (the impact-multiplier matrix), wIhich shows 
the changes that will result in any endogenous variable with a an 

change in any of the given variables. The impact-multiplier matrix 

derivrA from the empirical estimates of the parameters in the model is 

contained in Table ? 1. 

VeSIIBeN of 6k Nedo 

Before using the model to forecast future growth, it was tested with 

actuAl 1960-70 Jata, ising the Theil inequality coefficientsthe 

This coeffident is defined as
 

t-1 

l.E ,-­

where 

predicted value of the variable for observation iP, = 
actual value of the variable for observation iA, = 

P-A for all
The coefficient Z ranges from 0 to I. If Z=0, then 

On the other hand, if Z - I,
observations and the forecasts are perfect. 
the equation used to estimate the P, has no predictive ability. 

The Theil inequality coefficient was calculated for the model over 

two different types of forecasts. The first test
the 1960-70 period for 
used the actual values of the predetermined variables Ct-t1 and Yt-i 

and the exogenous variables in each year to generate the values of the 

endogenous variables. The second test was more stringent in that the 

and Y, for 1359 were used as the predetermined variables
values of CtI 
in predicting 1960 values of the endogenous variables, but lor subsequent 

its own lagged, variables. The predicted 
years the model generated 

GDP the two tests are compared to actual GDP in 
vales of for 
Table 2.2. 

L-Had ThL NSawedC lw u d Pu.kY, Amiste : N4.tbH.NdbU 
Ilin Citmy,In. P. IL 
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G.P Test Ia D,' Test 
Yer (actual) (pradetermined) (pretemsined) 

(millions 	of 1960 belboas)* 

347*719o0 	 415.8 347.7 

4196 413.3 423.o460.9 


476.2
1962 498.4 488.7 


1963 541.5 536.3 
 524.3 

1964 65.5 542.5 519.2 

623.2 	 606.61945 617.3 

1966 66. 1 679.9 640.7 

719.11967 	 720.9 728.8 

765.8
1966 	 771.2 784.6 

831.31969 836.3 826.1 


1970 894.5 901.8 885.0
 

Actual values 	of predetermined variables
 

variables.bModl-goneotod values of prodetemined 

The values of Z for both tests indicate that the model predicts the 

endogenow variables very satisfactorily over the sample period (Table 

2.). The accuracy of future forecasts will be reduced, however, if struc­
change the values of the parameters.tural changes in the economy 

IMpmIim of s Md 

and the remulting impact-Ezaminatl= of the parameter estimates 

multipler matrix leads to an important concluion about the Pana­

manim eamay; that i, exports have en the most important factor 

in the Frowti. 
The impecoemultiplier matrix shows the multiplier for exports equal 

to 2.66. ThI multipler is the partial derivative of GD? with respect to 
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Endogenous 
Variable Test 1 Test 2 

GDP 0.0211 0.0232
 

cP 0.0241 0.0395 
cG 0.0231 0.0258
 

1P 0.0582 0.0488
 

AS 0.2730 0.3102
 

M 0.0148 0.0248 

TD 0.0379 0.0360
 

T 0.0394 0.0374 

aActual values of predetermined variables.
 

bModel-gefierated values of predetermined variables.
 

exports (aY/MX). The elasticity of GDP with respect to exports is 
defined by 

eY X
 
Ex= X V
 

This elasticity measures the percentage change in GDP resulting from 
a 1% change in exports. The value of the elasticity at a given X/Y
raio is determined by the export multiplier and the ratio of exports 
to GDP. The average ratio of exports to GDP for 1960-70 was 0.3542. 
Multiplying this ratio by 2.766 gives 0.9797, the value of the elasticity,
which shows that a 1% increase in exports results in a 0.9797% increase 
in GDP. 

The nearly one-to-one relationship between the growth rate of ex. 
ports and the growth rate of the economy indicates the importance of 
exports. Clearly, the single most important dewminant of the overall 
rate of growth in the model is the growth rate of exports. A breakdown 
of total experts into five categories is shown in Table 2.4. In 1970, goods
and services sold to the Canal Zone (including the wage& and salaries 
paid to residents of Panama who work in the Canal Zone) made up 
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Colon
 
Canal 
 Fret 

Year Total Zone Bananas Tourism Zone Others 

(millions of 1960 balboas) 

1950 109.8 77.4 12.5 4.5 0 15.4 

1951 102.8 68.1 12.8 4.9 0 17.0 

5.6 18.8
1952 102.7 68.0 10.3 0 


4.7 1.1 18.8
1953 109.2 71.7 129 


1954 105.1 65.7 16.9 5.7 1.2 lb.6
 

1.7 16.7
1955 113.7 69.4 19.9 6.0 


2.5 16.3
1956 113.5 69.3 17.5 7.9 

1957 116.0 63.8 19.8 8.7 2.9 20.8 

9.7 3.1 23.6
1958 110.0 65.4 18.2 

1959 116.1 54.8 19.5 11.9 4.6 25.3 

1960 127.3 65.4 18.2 11.8 6.3 25.6 

8.8 28.8
1961 146.3 72.8 20.8 15.1 


1962 175.9 86.6 19.0 17.5 8.5 44.3
 

13.4 8.0 58.0
1963. 195.5 95.1 21.0 


1964 196.0 87.0 21.5 13.3 9.3 64.9
 

1965 223.4 97.4 30.0 18.1 11.6 66.3
 

1966 245.1 104.5 33.3 22.4 14.0 70.9
 

35.4 16.2
1967 269.4 118.8 21.8 77.2
 

1968 289.7 130.6 40.8 21.6 16.2 80.5
 

1969 309.5 137.3 44.0 23.7 21.7 
 82.8
 

I/70 324.5 129.3 42.6 32.9 28.2 91.5
 

Source Dlroccign do Esta~dstica y Censo. 

about 40% of total exports; bananas accounted for about 15%. Tourism, 

which includes expenditures by tourists, bbsinessmen, visitors on official 

government business, and passengers in transit accounted for 10%. 

Value added to goods imported then reexported from the Colon Free 

Zone made up about 9%. Other goods and services, which in:lude ex­

petroleum products, sugar, shrimp, and financial services.ports such as 
This breakdown also illustrates theaccounted for 28% of total exports. 

performance of the Pana­importance of the Canal Zone to the overall 
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manian economy. A 1% increase in the growth rate of exports to the 
Canal Zone will increase the overall growth rate of the economy by 
about 0.59%.The multiplier for government investment expenditures is only 
0.9717. In other words, a B/I increase in government investment in­
creases total GDP by slightly Iea than B/1, and there is no multiplier 
effect of government investment. Although this measurement does not 
take into account the increase in total production capacity which may 
result from government investment and may affect future output, it does 
indicate that government investment expenditures used to stimulate 
the economy will have only limited shori-run impact. The explanation 
for this apparent paradox can be found in equation (le). Estimates of 
the parameters of the import function indicate that an increase of B/1 
in investment increases imports by B/0.65. This leakage, resulting from 
the high.import content of investment, counteracts any multiplier effect 
that would otherwise result from investment expenditures. 

In summary, exports are the most important growth factor in the 
model. Growth projections from the model, therefore, can be expected 
to be highly zensitive to export levels. Alternative export projections 
are developed and used later in this chapter to forecast growth in the 
economy for the 1971-75 period. 

INPUT-OUTPUT MODE. 

For purposes of developing an intersectoral framework for the 
economy, total GDP was disaggregated into ten sectoral outputs: 

I. Agriculture, including forestry, hunting, fishing. 
2. Mining and quarrying. 
S. Food manufacturing, including beverages and tobacco. 
4. Nonfood manufacturing. 
5. Construction. 
6. Utilities. 
7. Commerce, including storage, communications, and transportation. 
8. Finance. 
9. Housing. 

10. Services (public and private, induding public administration). 

With this aggregation, GDP is composed of ten "types" of goods. The 
total supply of goods of anj type is equal to domestic production plus 
imports as in equation (2a): 

(2a) S,= + M i = . 10 

where 
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S totalupplyof goods of type i
 
total domesoutput of sector i
 

M= imports of goods of type i
 

The total supply of goods of type i is equal to the sum of inter­
mediate demands from all sectors (including sector i) and the ,final 
demand for type i goodL This sum is given by equation (2b). 

(2b) S,=ES,+F, i1, .... 10 
-1
 

jb S-,..., 0 

where: 

S1, = supply of goods of type i to sector j
 
F, = final demand for goods of type i
 

Ifdomestic output of sector i is assumed to be a constant proportion 
of the total supply of goods produced in sector i, S,and Q, can be written 

=- Us,, which gives 

1 
(2c) S,= Qj i= 1 . 10 

where U is the proportion of total supply of- type i goods that is pro. 
duced domestically. 

Define aij to be the amount of good i required to produce one unit 
of good j 

Si'Qsj
 

or 

(2d) So aQjOb i =1 ..... 10 
j=l, .... 10 

Substituting equations (2c) and (2d) into equation (2b) and bring­
ing X,.110 aQj to the left-hand side gives 

, - I*=i~u O= ,10...10i...~ze)~ u, = 10 
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The final demand component F, is defined as 

(2f) F,-- CP + Ia- + C,- + 0 + X, 

where 

=C =P private consumption demand for type i goods
lIp = private investment demand for type i goods

CIG = government consumption demand for type i goods
JIG = government investment demand for type i goods
X, = exports of type i goods 

Writing equation (2e) for all i and j gives the following system of
equations: 

u- - all% ­ aj1 Q2 - alsQs -. - a,.oQj0 = F, 
-UTQa
Us a2jej - a2Q2 - a2Q* . as.1oQ0 "- F2 

(2g) 

- - alo.Q, - a,0 2% - alo - - alooQo = Flo 

The system of equations in (2g) can be written in matrix notation as 

(2h) (D - A)Q-- F 

where 

I
 
U 1 

D
 

1 
I°, 



-£g.. asm1 

-a al - - 112.1 
A= 

- 14. - 14 .1k-I 8 , 0 

Q= 

Q10J 

G
" p .lip - I- J X 1 

CaP +t llp + qG + I2G +t X2 

F -


Clop + lop + C1o0 + 110 + Xo 

If the 10 X 10 matrix (D- A) is nonsingular, the system can be 

solved uniquely for gross sectoral outputs consistent with any given 
level of final demand. Finding the matrix inverse of D - A and multiply­

ing by equation (2h) gives the following solution: 

(2i) Q = (D - A)-1F 

Equation (2i) can be used to calculate gross output of each sector if 

final demand for goods from each sector (including imports) is known 
-

or can be projected. The actual D, A, and (D - A) ' matrices for Panama 

are given in Tables B.1, B.2, and B.3 of the Appendix. The coefficients 
for the A matrix were derived from a 50-sector input-output table based 
on 1961 data. 

If sectoral value added is. assumed to be a constant proportion of 
gross sectora production, value added by sector at market prices can be 
defined as follows: 

V, , 
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where 

V= value added in sector i
 
= total domestic output of sector i
 
= a constant proportion
 

Let a be the diagonal matrix with proportions of sectoral value added 
to total output as the diagonal elements: 

as
 
.s [s as
 

Thu 

V=GQ 

or substituting for Q 

(2j) V = a(D - A)-IF 

where value added by sector is now expressed in terms of final demand. 
Estimation of the als was difficult because gross production data 

are published for th. agricultural and manufacturing sectors only.
Therefore, for these two sectors, the ratio of value added to gross produc­
tion for 1970 was used.4 Since no gross output data are available for the 
other sectors, the ratio of value added to gross output implied .by the 
data given in the input-output table (based on 1961 data) was used to
obtain the initial estimates of the a's. The a vector was then adjusted 
so that the model predicted value added reasonably well for 1970, which 
served as a benchmark year (Table 2.5). The model adjusted in this 
manner was used to predict value added by sector for the 1971-75 period.

The values of a's given in Table 2.5 reflect the extent to which the
various -.ctors are dependent upon intermediate goods for production.
Tertiary industries such as services, housing, and finance, for example,
require very little intermediate inputs, nor do the extractive industries 
of agriculture and mining. As a result, value added is high relative to 
the total value of output in these sectors. However, manufacturing
(especially food) has strong backward linkage effects; i.e., requirements 

4. Gnun Paductim data Owr them mien is IMTO am be &mdIn iahmz
71. Gemal de Pklaad&,11mb1, itma y Adinioiadam, Nowewab I19 
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Sector
 

Agriculture 0.8587 

Mining 0.8862 

Food anufacturing 0.4517 

Nonfood Manufacturing 0.5539 

Construction 0.5000 

Utilities 0.6614 

Coimrce 0.8142 

Finances 0.9202 

Housing 0.9897 

Services .0.8783 

'for intermediate inputs are high. For example, in food manufacturing, 
value added is equal to only 45% of gross output. 

The t'smay change over time. In general, i;,duetry dependence on 
intermediate inputs grows as development proceeds. The agricultural 
sector is a good example. In early stages of development, agricultural 
output is largely a function of the land and labor resources in the sector. 
Adoption of new technology increases the use of fertilizer, chemicals, 
machinery, and other purchased inputs, which reduces the ratio of value 
added to gross output in the sector. 

Sectors in which the ratio of value added to gross output is high 
can grow without simultaneous growth in the other sectors and, there. 
fore, will not be affected to any great extent by bottlenecks, work stop­
pages, or miscellaneous problems that limit production in other sectors. 
However, a high ratio of value added to gross output also implies that 
growth in a particular sector will not create a strong demand for the 
goods produced by others or stimulate growth in those sectors. As a 
remlt, sectors such as housing and finance, while contributing directly 
to growth on the final demand side, are not "leading sectors" and do not 
have strong backward linkages with others through internectoral flows 
of intermediate goods. 
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If average labor productivity in each sector remains constant, em. 
ployment by sector can be derived from the following equation: 

(2k) E, =-el • vt 

where I/e! is the average productivity of labor in sector i. Using this 
relationship, aggregate growth can be related to sectoral employment. 
An overall growth rate can then be analyzed in terms of sectoral growth 
in employment as well as sectoral growth in output. 

GROWTH AND SECTORAL OUTPUT IN A CONSISTENCY FRAMIWORK 

In this section, the aggregative macroeconomic model and the input. 
output model are combined in a total consistency framework in 

order to obtain consistent projections. It is possible that a growth rate 
of total GDP, if projected using an aggregative model, will not be con­
sistent with the intersectoral relationships that exist in the economy. 
The input-output model takes these relationships into account and can 
be used to determine the sectoral growth rates consistent with an overall 
rate in the economy. 

Figure 2.1 is a schematic representation of the total consistency 
framework. The framework is constructed by using the macroeconomic 
model to generate estimates of total aggregate demand. Exports and 
government investment are the exogenous variables to be projected out­
side the model. Total aggregate demand is then allocated among sectors, 
using weights based on sectoral consumption, investment, and export 
data to form the final demand vector F. Given F, it is possible to solve 
for gross output by sector using equation (2i) of the input-output model. 
Next, value added by sector is calculated using equation (2j). These pro­
jections of value added by sector are tested for consistency by determining 
if their sum is sufficiently close to the overall GDP generated by the 
model. The check cannotie exact due to statistical errors. Nevertheless, 
if the sum of value added by sector is reasonably close, the entire model 
is consistent. If the sum is different from projected GDP, the original 
GDP must be readjusted, which in turn changes the demand components 
and the estimates of sectoral value added. The process is iterated until 
a set of consistent estimates is found. Given the sectoral output projec­
tion, sectoral employment can be predicted by using equation (2k) of 
the input-output model. 

PROJECTIONS OP COMPONENTS OP GOP AND SECTOR VALUE ADDID 

The predictive p;qwer of any model depends upon the constancy of 
the model's parameters. Any major structural changes in the econo­

my may invalidate the model's projections. For this reason, the model 
estimated in this study was used to make projections for the relatively 
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Exogenous Variables Macromodel Total Aggregate Demand 
x.i It* Y -A4BQ |-4*Y= C +t 1 + - M 

Conuistency 

Sectoral Final Demand
 
Fs = C: + It + X1
 

Sectoral Sectoral 
Value Added Production Input-Output Model 

vs 4 t Q = (D-A)-'F F 

Setoal 
Employment 

It 
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short time period 1971 through 1975. The preliminary data for 1971 
were used to check the predicted values of GDP and sectoral value 
added for 1971. 

Since the accuracy of the forecasts of the endogenous variables 
depends upon the accuracy of the projections of the exogenous variables 
and since the system in Panama is highly responsive to changes in 
exports, three sets of projections of the exogenous variables were devel­
oped in order to establish a range of values for the endogenous variables. 
The alternative projections are presented below. 

Altrnsmolvo A 

Projections for exports (Xt) and government expenditures (Ito ) were 
obtained using the following equations: 

Xt (I + r1)t X 1n0 

t GtG - (1 + rg) 117 O

where X1,7o and I167oo are the values of exports and government invest­
ment for 1970, respectively. The growth rates (r. and ra) were estimated 
by fitting the following equations by ordinary least squares for the 1950­
70 period to obtain 

Xt - XI= r Xt. 1 = 0.07 Xt.1 

ItG - 1,-- ra Jt--= 0.16 It-i G 

The projections of the endogenous variables obtained by using these 
alternative A growth rates are based on the assumption that the ex­
ogenous variablcs will continue to grow at their average historical rate. 

Altrnative B 

Projections of government investment, based on the Panamanian 
government's 1971-75 development plan, with some rephasing in ex. 

penditure outlays and disbursement on projects to be executed with 
foreign assistance, were developed by the World Bank in 1971.5 Alterna­
tive B used the actual level of government investment in 1970 and the 
annual growth rates imp,'Lk by World Bank investment projections. 

5. International bank for Reconttrw'tlon -and Development. Memorandum on
Recent Economic DevelopmenIV and Pzubpects of Panama. Report CA-NA, July 9, 1971. 
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Alternative B projections of government inves4amnt were somewhat 
.we than alternative A projections. 

Alternative B asumed that total exports would grow at the same 
rate implied by World Bank projections of merchandise exports. This 
assumption resulted in the following annual growth rates: 

Year r_) 
11 14T, 

1972 11.8 
1973 8A 
1974 7.8 
1975 9.5 

Alternative B projections of exp rci are higher than alternative A pro-

Alternative C is a combination of alternatives A and B. The lower 
projections of exports used in alternative A and the lower pre.-c­

tions of government iavestment used in alternative B were combined to 
form alternative C. 

Pmgsdss for 197 1-7 

Projections for exports and government investment under the three 
alternatives are presented in Table 2.6. Projections of the en­

dogenous variables of the model are given in Table 2.7 for the three 
alternative projections of the exogenous variables. Projections of value 
added for the ten sectors of the input-output model are presented in 

'Table 2.8. Preliminary estimates from the national accounts data for 
1971 are given in parentheses under the corresponding projected value. 
The total of value added for all sectors also is calculated and presented 
in Table 2.8. Comparison of this sum with the projected level of GDP 
for each yer provides the consistency check explained earlier. 

The contribution to GDP by the Canal Zone is not calculated by 
the input-output model. Therefore, to compare the sum of value added 
by sector (for the ten sectors) with total GDP, one must account for the 
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Year Alternative A Alternative B Alternative C 

(millions of 1960 balboas) 

Exports 

1971 347.2 369.9 347.2 

1972 371.5 414.3 371.5 

1973 397.5 447.5 397.5 

1974 425.3 '33.3 425.3 

1975 455.1 531.6 455.1 

Government Investmgnt 

1971 68.4 64.8 64.8 

1972 79.4 68.5 68.5 

1973 92.1 87.2 87.2
 

1974,. 106.8 90.8 90.8 

1975 123.9 84.7 84.7
 

Canal Zone's ctntribution. For example, in 1971 the sum of value added 
for the ten secto's w.,s B/915.1 million for alternative A. If the estimated 
contribution to (DP by the Canal Zone given in the national accounts 
is added to this fiklure, a GDP of B/987.0 million results. The projected 
total GDP given b) the model is B/959.0 million, about 2.9% below the 
actual 1971 value. S%,,ce the input-output table was based on 196I1 data, 
this difference seems to be sufficiently small to be considered consistent. 
With an up-to-date input-output table, it would be reasonable to expect 
greater accuracy. A check of the results for the other alternatives yield. 
similar results. The projected growth rates for GDP of 8.4%, 10.3%, 
and 7.7% under alternatives A. X, and C, respectivel 7, were accepted as 
consistent with the projected *ectoral growth rates. 

Value added for agriculture, however, was consistently overesti­
mated, while the projections of value added for the rest of the sectors 
wers resonably accurate. This reult might be attributed to weather 



o'pewawor wu pema rn uommuwi-in 

76 (afll,- of 1960 balbos) 

S 

93 
Iii 
- =(9".6) 

U1972 

1915 

01971 

llO5 
131.9 

1018.3
102. 

98. 
1062.6 

649.5
90.1 

129 
872.0 

664.7 
(667.6) 

751.9 

14. 
1.15.2 

115.4 
(114.9) 

126.7 

o.1 
24.1 

174.4
194.0 

26.6 
29.0 

39.3
31.6 

541.1 
53.2 

430.1
478.6 

110.7 
121.2 

"0.9
12.3 

91.1 
33.1 

77.9 
7.5 

9470 
1110.0 

Mel 
07432 

.9 
-3.0l 

23.2 
212 

UlI S1315.4 
*l 

1 
173 
95 

1971 

1220.1 
1439.2 

.905.5 
(9"7.6) 

1012.6109.7 
1189.8 

749.8 

821.098.2 
967.5 

661.1
(667.6) 

138.2149.0 
163.1 

108.3 
(114.9) 

227.82D2.2 
275.0 

174.4 

32.430.3 
9.3 

19.4 

534.0579.3 
621.9 

49.6 

114.110.1 
139.3 

33.6 

93.3100.7 
110.1 

73.1 

959.210.2 
1130-6 

74.4 

3500.0 
.7 

2-.2 

0 P 9i!r , , .* 197"21973 
1974 
1975 

1020.21104.5 
1174.0 
1248.1 

851.0919.2 
975.4 

10..3 

703.7755.3 
809.4 
856.6 

115.6126.1 
133.0 
141.4 

189.0204.4 
6 2 

241.2 

20.526.8 
2.1 

23.5 

448.6491.6 
527.1 
544 

91.1102.3 
10. 

117.3 

73.034.5 
.8 

95.5 

19.370.4 
9.4 
98.0 

37.5291.6 
30.4 
20.9 

1 

wci 

in this char. 
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Agri- Mining 

i 9cul- and Food Nonfood Trn., Fl- All3 n l Year tu Qyi nuf. Mnuf. Constr. Util. etc. nunce Iuuing Services Pectam 

It 	 to (millions of 1960 balboas)
 

j, _ = .. lterntve
 
.-. 6 	 . ,. 

*C W~ 1971 1. .8 6P.2 91.4 62.5 31.0 199.0 383 66.8 167.7 915.1
6 El 	 (167.9) (2.6) (69.3) (97.2) (63.6) (29.7) (203.9) (391.4) (66.0) (159.9) 

c 1972 	 200.4 3.1 7,.0 99.0 69.7 33.2 213.8 41.0 71.4 173.0 977.6 
.	 1973 214.8 3.4 78.2 107.4 77.8 35.6 230.0 44.0 76.6 185.3 1053.1 

1974 230.3 3.8 83.9 116.7 86.9 38.2 247.5 47.2 82.2 198.7 1135.2.' 	 1975 247.3 4.2 90.1 126.9 97.2 41.1 266.7 50.8 88.3 213.1 LM7 

61.89. 32.8 218.5 	 40.2 69.8 169.8 956.3
234.5 44. 6.5 197.9 1051.3' . 92 216.4 3.2 78.4 104.7 69.5 36.2 (39.4) (66.0) (159.9)(97.2) (63.6) (29.7) 	 (203.9)

" 	 197 (167.9) (2.6) (69.3) 
P 	 1973 235.6 3.6 85.4 116.4 81.1 39.4 255.2 48.0 83.5 204.3 1152.5 

, . 1974 254.6 4.0 92.4 126.2 87.7 42.5 773.2 51.8 90.2 22D.8 1243.4 
2 C= , 1975 278.4 4.2 100.8 176.1 91.0 46.5 301.3 56.6 93.4 241.5 1354.8 

" . 'rJ O[1 Altortve C 

- • * "-	 1971 186.9 2.8 68.1 90.8 61.3 30.9 197.9 38.1 66.6 161.4 904.8 
S (167.9) (2.6) (69.3) (97.2) (63.6) (29.7) (203.9) (39.4) (66.0) (159.9)

"' . 1972 199.3 3.0 72.6 97.2 65.8 33.0 211.0 40.6 70.9 172.2 965.7 
S 1973 214.4 3.4 78.0 106.4 75.7 35.5 230.5 43.9 76.4 184.9 1049.1 

. L3 " 191, 228.2 3.6 83.1 114.0 81.3 37.9 242.2 46.6 81.3 197.3 1115.5: 
* , '4 	 1975 243.0 3.8 88.5 120.3 83.0 40.3 257.3 49.5 86.5 210.4 11825 

o 	 Source:s .	 InWut-output ,del in this chapter.

!il,- d " 
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Alternative Alternative Alternative
 
Sector A B C 

(1971-75 average)
 

10.3 7.7
GDP 8.4 


8.0 10.3 7.5
Agriculture 


Mining and Quarrying 12.5 11.2 8.9 

Manufacturinga 9.0 10.8 7.9 

8.8Construction 13.9 11.8 

Utilities 8.1 12.4 7.6
 

Transportation, etc. 8.5 9.5 74
 

Finance 8.2 10.2 7.7
 

Housing 8.0 10.2 7.5
 

Services 8.0 10.6 7.6
 

asum of food manufacturing and nonfood manufacturing. 

that quantities supplied and demanded will be equal in each sector; 
i.e., that prices will adjust to equate supply and demand. Thee sectoral 
growth rates are,. therefore, the required rates of growth that will equate 
supply and demand at 'constant prices. The growth rate of sector i in 
nominal terms is equal to the growth rate of real output plus the rate 
of price inflation for the sector. If the rate of real growth in a sector 
is sufficient to meet increasing demand, these projected rates of growth 
are equivalent to the real rates of growth. However, if there are other 
constraints on output (e.g., weather and land availability in agriculture), 
the projected rates of growth will be equal to the nominal rates and 
thus greater than the real rate since prices must rise to equate supply 
and demand. The relationship between real and nominal growth rates 
ctplaint the similarity in projected rates for all sectors (Table 2.9), 
while the real rates of growth of the secton have been quite different in 
the pest. As shown in Chapter'. 1, there have been substantial differences 
among setor with respect to price increases. Consequently, even if 
nominal sectoral growth rates were equal, real sectoral rates would be 
quite difrntL 
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Table 2.9 shows that an 8% real rate of growth in the agricultural 
sector is consistent with an 8% overall growth in GDP. This rate for 
agriculture is almost double the historical rate, especially since 1965, 
while the projected overall growth rate is about equal to that of the 
1960-70 period. If this higher rate of growth in agricultural output can­
not be achieved, overall growth in the economy is likely to be constrained 
in the following ways: (1) pressures on food prices will continue and 
intensify, leading to overall price instability; (2) exports will be insuffi­
cient, and the rate of growth will fall; and (3) other industries will be 
unable to obtain as large quantities of intermediate goods from the agri­
cultural sector as they need, thus creating bottlenecks elsewhere in the 
economy. It is in this sense that agriculture in Panama can be termed a 
lagging sector. 

EMPIOYMINT PROJCTIONS 

Given the projections of sectoral growth rates, estimates of the 
growth rates of employment by sector (NI) can be obtained using 

the following equation: 

%ANi = E.7%AQ 

where E, is the elasticity of sectoral employment with respect to sectoral 
real output. The sector employment elasticities were estimated, using 
the arc elasticity formula and data based on changes in employment 
and output between 1960 and 1970. 

The elasticities of employment and projected annual growth rates 
of sectoral employment under the three alternative projections are shown 
in Table 2.10. The annual rates of growth of sectoral employment are 
projected under the following assumptions: (1) the projected rate of 
growth of output is equal to the real rate of growth for each sector (i.e., 
prices remain constant) and (2) the elasticity of employment for each 
sector remains constant and is equal to the 1960-70 elasticity. 

An employment output elasticity of 1.16 for the utilities sector at 
first appears to be rather high because utilities are usually considered 
a capital-intensive sector. However, in a country where much of the 
infrastructure does not exist, a high-employment output elasticity for 
this sector reflects the more labor-intensive activities involved in infra. 
structure construction. Construction and services also show high-employ­
ment output elasticities. 

For agriculture, the model predicts a low but positive growth rate 
of employment. In reality, agriculture is reaching the point where em­
ploymgnt will soon reach a maximum and begin to decline. The maxi­
mum point cannot be predicted with the linear model used previously. 
To ascertain the time at which the turning point in the agricultural 
labor force might occur, an alternative approach was devised. 
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Alternative, Altmrnative Alteftative 
Sector e A C 

Agriculture 0.09 0.72 0.92 0.68 

- UMnufacturing 0.77 6.9 8.3 6.1
 

Constaruction, 1001 14.0 1109 809
 

Utiliti"e 1.16 9.4 14.4 8.8 

Comerce 0.73 6.2 6.9 5.5 

Finanoq 0.72 5.9 7.3 5.5
 

Services 0.96 7.7 10.2 7.3
 

If the unemployment rate and the labor force participation rate 
for agriculture and nonagriculture are assumed constant, the growth 
rate of agricultural employment can be related to the growth rate of 
total employment and that in nonagriculture by the following equation: 

I, LN
 
rA .- r
r T 

Lr - Lr- L 

where
 

rA = rate of growth of agricultural employment 
rx = rate of growth of nonagricultural employment 
rT = rate of growth of total employment 

== total employment in the economy 
Lu = employment in nonagriculture 

The rate of growth of employment in agriculture will remain tem­
porarily constant as long as the ratio of total employment to agricultural 
employment [!4/(4, - L.*)] and the ratio of nonagricultural employ­
ment to agricultural employment [Ll/(l.r - L.,)] remain constant over 
time. Thew ratios remain constant only if rT = rN. However, if rN>r, 
the rate of growth in agricultural employment will become negative 
at Some point in time. If Lr = (I + rT)*I'r and L, = (I + rN)tL4 , 

where LyP and L" atre equal to total employment and nonagricultural 
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employment in the initial time period, respectively, and substituting
into the expression for rA, the rate of growth of agricultural employ.ment can be expressed as a function of time (auuming rT and rx are 
constant over time). Thus 

rA(t) - Z(t)r - X(t)rX 

where 

Z(t) =( +r
 
(I + r --)1L,(I + r)'LN°
 

and 

X(t) = ( + r)KLN.
 
(I + rT)tL3 o - ( + r) tLNo
 

Starting with 1970 as the base year, rA(t) was calculated for succeed­ing years. The growth rates for total and nonagricultural employment
(rT and rN) were calculated on the basis of the growth rates implied byalternative A, which was based on the assumption that exports and gov­
ernment expenditure would grow at the same average rate as in thepast. The derived values for rT and rN were 5.78% and 8.31%, respec­
tively. The results of this showedtest that agricultural employmentwould reach a peak by 1975. The calculations indicated that the labor
force in agriculture would nmmber about 162,000 workers at its peak,
compared to 158,000 in 1970. 

SUMMARY AND IMPICATIONS. 

The model presented in this chapter supports the hypothesis thatgrowth in exports is the most important determinant of the growthrate of the economy. Projections for 1971-75 indicate that exports mustincrease in the future as they have in the past if the economy is to con­
tinue to grow at a rate of 8% or more per year. Since a large part ofmerchandise exports originate in the agricultural sector, prospects foragricultural exports are important for maintaining a high rate of growth.Export possibilities for bananas, sugar, meat, and shrimp are discussed 
in Chapter 4. 

The consistency check for the model verified that the growth rate
of the agricultural sector must be increased to support continued overallgrowth in the economy at a rate of 8% or more. A coordinated develop 
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meat plan for the sector should identify output goals and supply pmsi­
bilities specifically by product, region, and type of farm. Land utiliz­

tioa and production patterns are investigated in Chapter 3. Projections 
of domestic demand are contained in Chapter 4. 

The point at which the agricultural labor force peaks and begins to 

decline should occur soon. If the economy continues to grow as rapidly 

and follows the same patterns in the 1970s as in the 1960s, peak employ­

ment in the agricultural sector will be reached by 1975. The effects of 

this evolution of the agricultural labor force for labor utilization and 

productivity in the sector will be considered in Chapter 3. 



UTILIZATION OF 
AGRICULTURAL 

RESOURCES 

AGRIcuLuRLua DEVELOPMENT concerns not only the production and uti­
lization of agricultural products but also the welfare of farmers and 
their families. When income distribution, employment, and welfare ob­
jectives are considered along with output goals, analysis cannot be lim­
ited to the aggregate sector level. Factors such as farm size, tenancy ar­
rangements, cropping patterns, and technology must be taken into ac­
count in identifying problems and evaluating' alternative policies, pro. 
grams, and projects. These factors define ,"- ec! . .* stracture of the 
sector and determine not only output bv,' .. > p..'d.c.vity of the 
sector's resources and distribution of the int._.sz, aong farm families. 
If improvements in income distribution, employment, and welfare are 
to be achieved, target groups of farmers must be identified clearly and 
programs to reach those groups implemented effectively. 

AREA IN FARMS 

Only slightly more than one-fourth of the total land area in Panama 
was in farms in 1970 (Table 3.1), a proportion that has been increas­

ing steadily since 1950. The total area in farms (2 million hectares in 
1970) has nearly doubled since 1950. Herrera and Los Santos are the only
provinces that had more than 50% of their total area incorporated in 
farms in 1970 (65.6% and 72.6%, respectively). Three other provinces 
(Code, Chiriqui, and Veraguas) had between one-third and one-half of 
their land in farms. The smallest proportions of total land in farms 
were in Darien (1.4%) and Bocas del Toro f5.2%). 

In absolute terms, the provinces with the largest areas in farms in 
1970 were Veraguas (433,495 hectares) and Ciiriqui (42,268 hectares),
followed by Panama, Los Santos, Coce, and Ha!rrera provinces listed in 

http:int._.sz
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1950 1960. 90 
Area Area Are 

Total Area in farms Percent in farm Percent in farms Percent 
Province (ha) (ha) of total (ha) of total (ha) of total 

9ocas del Toro 891,700 30,311 3.4 58,132 6.5 46,164 5.2 

7,ocle 503-500 123,829 24.6 184,042 36.6 228,897 45.5 

:olon 746,500 35,699 4.8 72,052 9.6 114,461 15.3 

:hiriqui 875,800 343,945 39.3 434,727 49.6 421,268 48.1 

Darien 1,680,300 17,056 1.0 35,784 2.1 23,324 1.4 

Herrera 242,700 122,502 50.5 165,506 68.1 159,232 65.6 

Los Santos 386,700 168,195 43.5 247,039 63.9 201,156 72.6 

Panama 1,129,200 135,340 12.0 252,941 22.4 311,371 27.6 

Veraguas 1,108,600 182,208 16.4 356,229 32.1 433,495 39.1
 

Total 7,5,,uuu 1,159,082 15.3 1,806,452 23.9 2,019,368 26.7 

Source: Segundo y Tercer Censo Agropecuario, 1960 and 1970. 1970 data are prelimir ry. 

Note: The data for 1960 and 1970 included farms of 0.5 hectares and larger. The 1950 data ware for 
farms 1.0 hectares and larger. As a result, the comparative increases for 1960 and 1970 are slightly over­
stated. 

aThese are preliminary figures. Firal figures for 1970 show a total of 2,098,066 hmctarea in farms 

and show figures for provinces somewhat different from those in the table. However, since no final data by 
farm size have been published, the preliminary figures were used in this zeort. 
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order of magnitude. Final census figures for 1970 show that land area 
in farms declined in Bocas del Toro and Darien provinces. Between 1960 
and 1970, the largest increase in land in farms took place in Veragum. 
Other provinces in which substantial extensions have taken place are 
Code, Los Santos, and Panama. 

Some additional land has been incorporated in farms in Panama 
through spontaneous colonization. This process is occurring in Bocas 
del Toro, Dariev, Colon, and Panama provinces. Immigrants to the 
new areas are largely small farmers and landless laborers from Chiriqui, 
Veraguas, Herrera, Los Santos, and Cocle provinces. These immigrants 
settle where new roads or rivers provide access to unsettled land. They 
mainly practice "slash and burn" agriculture methods that deplete the 
soil and provide low levels of living. 

LAND UTIUZATION 

About 10% of the total area in farms (199,010 hectares) was used 
for annual crop production in 1970 (Table 3.2). An additional 5% 

(100,294 hectares) was used for the production of perennial crops. Add­
ing land in crop production to the 210,987 hectares that were fallow in 
1970 gives a total cropland of about 500,000 hectares, which represented 
approximately one.fourth of the total land area in farms. 

Three provinces (Code, Chiriqui, and Veraguas) accounted for 
more than half the land devoted to annual crop production in 1970. 
Chiiiqui was also the leading province in perennial crops, contributing 
about 25% of the national total. The remaining perennial crop area 
was distributed over the country with five provinces contributing 9% to 
15% each. 

The biggest use of farmland in 1970 was for pastures. Almost half 
the total farm area (938,714 hectares) was in improved pastures; an ad­
ditional 173,102 hectares were used as natural pasture. Together, im­
proved and natural pastures accounted for 55% of the total farm area 
in 1970. Chiriqui had more land in improved pasture than any other 
province in 1970, followed in order by Los Santos, Veraguas, and Pan­
ama. Together, these four provinces accounted for more than three­
fourths of the improved pastureland. The remaining 20% of the farm 
area consisted of forests, mountains, and other land classified as un­
productive for crops and livestL..,. 

Data on land utilization in 1960 is available for comparison to the 
1970 pattern. In 1960, the total fzrm area was 1,803,502 hectares. Of 
this total, 30% was used for cropland, 45% was used for pastures, and 
the remaining 25% was unproductive. The most significant change in 
land use patterns by 1970 was that pastureland had been increased to 
55% of the total, and cropland had fallen to 25%. In absolute terms, 



TAMiE .L UnuZAMDN OP %AM N MM 1MV 

Arsa in 

r,-vvinc* ( ha) Ha % %i a 

Bocas del Toro 46,164 2,109 4.6 9,204 19.9 6,412 13.9 

Cocle 228,897 37,316 16.3 14,396 6.3 31,122 13.6 

Olon 114,461 11,248 9.8 11,271 9.9 15,356 13.4 

Chiriqui 421,268 43,814 10.4 25,853 6.2 31,340 7.4 

Darien 23,324 3,540 15.2 2,070 8.9 5,054 21.7 

Hermzea 159,232 19,109 12.0 5,643 3.5 13,006 8.2 

Los Santos 281,156 18,672 6.6 4,005 1.4 11,538 4.1 

Parama 311,371 20,365 6.6 13,441 4.3 30,614 9.8 

Veraguas 433,495 42,837 9.9 14,411 3.3 66,543 15.4 

Total 2,019,368 199,010 9.3 100,294 5.0 210,987 10.4 
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Bccas del Tozo 

M¢c 1 

Wlon 

Chiriqui 

DIrien 

Herm" 

Los Santos 

Panam 

Veraguas 

7,754 

76,893 

41,606 

234,715 

5,790 

80,533 

188,880 

142,626 

159,917 

16.8 

33.6 

36.4 

55.7 

24.8 

50.6 

67.2 

45.8 

36.9 

1,855 

23,104 

5,420 

39,212 

2,572 

18,424 

18,113 

29,977 

34,425 

4.0 

10.1 

4.7 

8.3 

11.0 

11.6 

6.5 

9-6 

7.9 

18,828 

46,066 

29,560 

46,334 

4,298 

22,515 

39,948 

74,348 

115,362 

40.8 

20.1 

25.8 

11.0 

18.4 

14w1 

14.2 

23.9 

26.6 

Total 938,714 46.5 173,102 8.6 397,261 19.7 

Souz-.ez Te-ccr- Censo Agropecua io, Ctifas Pre11minarzs, p. 6. 



area 
581,00o0to 5s00 hectres. The decrease i area actually used 

fA cp (eac ig fallow) was from 52,000 hwrteu in 1960 to M,000 

Smu mie from 819,000 to 1,112,000 hectares, while cropland fell 

hectare 1n 1970.>' 

In !m8, land in famns does not appear to be used very intensively. 
e~pecially pu ast nd.. Average yields far mos crops are low relative 
o oter €oatr. Data on -yIedaredisussd in Chapter 4, which also 

CORW i am='e eamdu *uilof livestock prodwwton systemWs. -in 
1970, .m lloa hecuaes of pasture, 94% of which was classied as 
lmrv wa used for only 1.2 million head of cattle. Besides this 
low Iandcatal ratio. amimal productivity was ab3 low. A mor inten­
!. syeetm it livestock production would increase the carrying capacity 
of pse4nland and raise productivity of the animils. 

A preliminary survey of soil resources was published in 1971.1 Soils 
in every province were asigned to clases 11 through VIII. In general,
land with soil in classes 11 thun h IV &re considered suitable for an­
nual crops as well as for fores And pastures. Land with soil in clauses 
V through VII are generally restricted to trre crop%pastures, and forests 
except for class V soil where drainage makes rice production possible.
Lat with soil of dass VIII is'Senerally not suitable for economic use. 
A lmt 267 of Pananm's total area was classified 11 through IV. More 
thtn 50 was place In clases VI and VIL Thse data sugest that 
only a third to a fourth of suitable land is used for farms. 

t Ai Ml oP PA 

The numbie and sie distributions of farms for 1960 and 1970 are 
shown In Table S.5. The number of farms decreased from 107,946 to 

108.651 inthe tan-year period. For farms of 0.5 hectares or more, the 
decrease *25 from NOfi to 90,942. There were 12,689 farms with less 
than 0.*Itara ouned i. he 1970 census, compared to 12,441 in 
1980. 114 190 ceIM did nm tabulate the area included'in thee very

adul fm. In 1970, this rop of farms included a total of 1,372 
hectam a avooi of 0.1 hectares per farm. Most of these farms are 
smill pl# jusd fo fily subditence. Some of these farmenrs are em. 
p hinIn 6sw wash, either as laborers on large farms or in of.farm oc­
cupadoms. Mre isdonstm isneeded on this iroup of microfarms to 
usdmsnd dlr r 'i,'"thtrural and urban work forces. 

The most w&4 4ailkadon of frm for a sector anad* woul 
take iPOMe po", 'bo dte farm units into account. Income potential
is"atrd to am but aho depends on other factors such as land 
uaiy sad Jecul' Unenunnately, tie only data available are from 
ahem" ',* !*Wfy,farm by sa. R this study, farms have been 

I. Dhss4b VbftWnsnslds A- XvIka~ Adiakmanwiis &iAs Fraldeaa .
d~s Aptrwis "dim pu~i~ ~ do RWAh fm aijs . 



i 1960 17O* f - --E m I,,W. -- --

Lows than O.Se 1244 1.@91,7 

0.5 - 4.9 43,692 45.1 95,655 5.3 41,307 45.5 7 O,110 3.7 

5.0 - 49.9 45,021 47.1 664,622 36.8 41,145 45.2 662,019 32.8 

50.0 - 499.9 6,546 6.9 674,420 37.3 6,200 9.0 =,460 41.5 

50w and Nor* 0.2 37.7 290 443,779Lm 

Subtotal, 0.5 
H a. rger 95,505 100.0 1,806,452 100.0 90,942 100.0 2,019,366 100.0 

Total 107,946 . .... 03,631 -- 2,020,740 --

Source: Segundb y Tercer Ceqns Agropecuario. 1970 data are preliinary. 

aft informtion on land use by thawsticrofarnm vw- reported in the 1960 census nr in tjh pOrm"min'y 
result* of the 1970 census. 



iupedlnto the following four sse clasm: 0.5-4.9 hectam 5.0-49.9 
ara .SU-400.0bectares and 500 huctars and over. In general. 

amm in the mallet category have Insucient land to provide reams. 
able lek l of living for the farm families At the other extreme, the 
largest farm could be timed "multfadly"is the sese that they have 
emough lind to provide quate I for more than a single family. 
The Inmediate-farms have pott s economic faIy farm units, 
depemnd on, and quality. locatio. : leve of technolosy, and "opping 
patterns. While the classlcatin used is based on a rather arbitrary sitze 
criterion, the required information is not available for a more refined
,naly" 

In 1970, t/e largest number of farms was in the 0.5 to 4.9 hectare 
ie las. This das contained more than 45% of the farm but less 

than 4% of the land area In farms. The 5.0 to 49.9 hectare size clas 
also contained 45% of the farms but accounted for 33% of the total 
farmland. Taken together, these two small-farm size claes included 
90% of the farms but only about 37% oi the farmland. 

Large farms in the 50.0 to 499.9 hectare size clan accounted for 9% 
of the total farms and over 40% of the land area in farms. Only 0.3% 
of the farms were 50 hectares or larger; yet, these included 22% of the 
total farmland. Taken together, the two large-farm size classes contained 
about 10% of the farms but more than 63% of the land area in farms. 

smaller sizeBetween 1960 and 1970, the number of farms in the two 
groups decreased somewhat. Increases occurred in the two large-farm 
groups. As a result, large farms accounted for a greater proportion of 
farmland in 1970 than in 1960, 

These data on farm size distribution suggest that the question of 
what is the optimal distribution of land siould be raised. Proponents 
of land reform will argue that little can be done for the poverty of 
small farmers as long as they have small parcels of land. Opponents 
will strew the high proportion of production marketed by large farms 
and the possible negative impact of land redistribution on agricultural 
output and investment. 

As an alternative to redistribution of existing ',and, the government 
could choose to resettle landless laborers and small farmers on new 
lands. Much of the unused land is publicly owned. Road construction, 
including the project to close the Darien Gap, is increasing the new 
land available for settlement. A coherent agricultural development 
strategy in Panama is unlikely to include only one of the alternative 
approaches to land redistribution and settlement. Rather, the need is 
to clarify the com and benrits of each alternative and to develop an 
integrated, approach to agrarian policy that would blend different pro­
grams to best accomplish overall output and welfare objectives. 

The process of land redistribution that took place between 1960 
and 1970 appeared to follow a pattern. The number of small farms de­
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creased somewhat as farmers with insufficient land migrated to the urban 
areas. Other small farmers relocated in newly opened areas. A small in­
crease occurred in the number of farms with 50.0 lbectares or more. 
These changes are continuing; they represent the classic process by 
which small farmers move out and their lands are consolidated by other 
farmers into larger units. 

LAND TUNANCY 

Farms are operated under three main types of tenancy situations 
(farmed with title, rented, and farmed without tide). About 70% of 

all farms are operated without title (Table 3.4). Lack of title is espe­
cially prevalent in the small-farm size classes. Over 73% of the farms 
in the 0.5 to 49.9 hectare size classes are farmed without title. Con. 
versely, nearly 90/, of the farmers with 50 or more hectares have title 
io their land. In the 50.0 to 499.9 hectare size class, slightly over half 
the farmers do not have title. In terms of land area, 990,020 hectares 
are farmed with title while 903,117 are farmed without. The remaining 
202,338 hectares are rented. 

The large number of farmers who do not have legal title to their 
land has important implications for agricultural development programs. 
Lack of title creates a serious barrier for credit and technical assistance 
programs directed to these farmers. This long-standing barrier has re­
ceived some attention from the government, but an intensive land-titling 
program has not yet been undertaken. The-magnitude of the title prob­
lem has been increasing. Between 1960 and 1970, the number of farmers 
without title to their land increased by 19%, and the area farmed on 
this precarious basis rose by more than 30%. It is estimated that about 
two-thirds of the land farmed without title actua!!y is owned by the 
government, while the remainder is owned privately.

Responsibility for land tiling was placed with the Agrarian Reform 
Commission created by the 1962 Agrarian Reform Law. The commis­
sion began to issue land titles in 1963. By the end of 1972, a total of 
7,885 titles involving 129,416 hectares of land had been issued.3 Al­
though half of all titles issued since 1963 were given out In 1971-72, 
the commission has not been able to even keep pace with the formation 
of new farms. 

UTIUZATION Of LAND BY FARM SIU 

Seventy percent of the land on farms in the 0.5 to 4.9 hectare size 
clan was used for crop production in 1970 (Table 3.5). If fallow land 

is included, cropland accounted for more than three-fourths of the 

L. Cauhid de Rcsema Agrsha, Csaprudi Istdim, 1155-17 and Maswk. 



TAM &L.0 &MWI MANC BY SlM OF Ma 19M0 

Size Class Total With Title. RentedW ithout TItLe 
(he) Feesa Azee Farms Aree Farm Area FEn Ares 

0.5 - 4.9 41,3G7 75,110 4,751 8,985 5,913 10,567 30,643 55,506 

5.0 - 49.9 41,145 662,019 9,221 174,399 2,444 34,573 29,49D 453,047 

50.0 - 499.9 8,200 838,460 3,908 479,321 296 30,967 3,996 328,172 

50 and Nor* 290 443,779 239 327,315 19 126,231 32 66,340 

Total 90,942 2,019,368 18,119 990,020 8,572 202,338 64,151 903,117 

Source. Tercer Censo Agropecuario, Cifzas Preliminares. 

aIncludes mixed tenancy if farmers owned some land.
 

b.nclu e fams with so.e land rented and some farmed without title.
 



Farm 

Size Class 

0.5 - 4.9 

5.0 - 49.9 


50.0 - 499.9 

500 and More 

Total 

0.5 - 4.9 


5.0 - 49.9 


50.0 - 499.9 


500 and No" 

Total 

Source: Tercer 

Cros Fallow 
WHa 

21.8 6,434 8.6 

7.1 113,029 17.1
 

2.5 69,536 8.3 

3.7 21,909 4.9
 

5.0 210,967 10.4
 

um 
He
 

8,146 10.8
 

126,861 19.1 

134,625 16.0 

127,629 28.8 

397,261 19.7
 

Total 
(ha) 

75,110 

662,019 


838,460 


443,779 


2,019,368 


Imroved 
Ha 


4,787 

226,847 


482,960 


224,120 


738,714 


Anmual 
(ha) 

36,305 

91,283 


54,566 


16,856 


199,010 


P-a 


Ceom Agropecuario, 

% 

6.4 

34.3 


57.6 


50.5 

46.5 


Crops
(M) 

48.3 

13.8 


-.Z. 


3.8 


9.9 


Perumial 
(ha) 

16,396 

47,024 

20,504 


16,371 


100,294 


14tural raft* 
Ha x 


3,042 4.1 


56,976 8.6 

76,270 9.1 

36,814 8.3 

173,102 8.5 


Cifras Prelluinares. 
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total land arm of this small-farm das. Only about 10% of the land of 
these small farmers i wed for pasture. 

In sharp contrast. farmers with 500 and more hectares per farm 

used less than 10% of their land for crops in 1970. Even when fallow 
land Is included, cropland accounted for only about 12% of the land 

area for this large-farm size class. Pasture is the most important use of 

land for farmers in this group, occupying about 60% of the land area. 
In the 50.0 to 499.9 hectare size clam, pasture accounted for two. 

thirds of the land in farms. These farmers also used lea than 10. 

of their land for crops. When fallow land is included, cropland rose to 

17% of the total area. Crops occupied 20/0 of the land in the 5.0 to 

49.9 hectare sie clas. Another 17% of lane was fallow in this group, 
making cropland equal to 37% of the total area. Pastureland in this 

size class amounted to 43% of the land in farms. 
In overall terms, a strong tendency exists for small farmers to use 

more of their land for crops than large farmers. A much greater propor­
tion of land in large farms is used for pastures, a pattern which is not 

unexpected. Very small farmers use their land intensively in order to 

survive. Farmers that have more land but are still small continue to 

emphasize crop production. This latter group, however, leaves more 

land fallow and uses pasture to restore soil fertility levels. Large farms 

frequently are held for capital. 2ppreciation and use only a small pro-. 

portion of their land for crops, devoting most of their land to extensive 
livestock production. 

SAlS OF PRODUCTS BY FARM SIZ 

The most salient fact about sales of farm products is that 49,196 
farms (47% of the total) reported no sales in 1970 (Table 3.6). For 

farms of 0.5 hectares or larger, the proportion without sales was 45%. 

The farms without sales are mostly subsistence units producing only for 

family consumption. This group of farms will be by far the most diffi­

cult target group to reach with modernization programs. 
Another 27,752 farms reported sales of B/100 or less in 1970. Most 

of these farms have 50.0 hectares of land or less. Nevertheless, 40% of 

farms in the 50.0 to 499.9 hectare size clas reported sales of B/100 or 
less. 

At the other end of the spectrum, 1,528 farms sold products valued 
at B/5,000 or more in 1970. Another 9,175 farms had sales between 

B/500 and B/4,999 each.& Taken together, these two groups included 
only 11% of the farms. The proportion of the total value of off-farm 

males made by these two groups cannot be precisely determined from 
available data, but it is certainly two-thirds and more likely about 80% 

. These data ase prelisinary. Revised data show fewer mall fum with oaks 
aDove B/NO. No revised data by pmviace had been releasd Intime or indiwion Mat. 



tAM1 SL. 0 VALU Of AZES BY MUM SIMS, 1973 

Fam of Farms 
Size Mlass Number with Ntmber of Farm with Sales between 

(he) of Farms No Sales 3/1-9 B/100-499 A/S00-4,999 B/5,000 and Am*e 

Less than 0.5 12,689 10,609 1,717 300 52 11 

0.5 - 4.9 41,307 21,726 13,320 5,063 1,155 36 

5.0 - 49.9 41,145 14,527 i,806 9,320 5,204 288 

50.0 - 499.9 8,200 2,266 906 1,483 2,732 813 

500 and More 29C 66 3 11 30 180 

Tot1 103,631 49,196 27,752 18,882 9,173 1,328 

Somcez Tercer Censo Agropecuazio, Cifras Preliminares. 

Note: These data are preliminary. Th.- revised data published after this report was prepared 
shw fer small fa-ms with sales of B/500 or more and no farms of 0.5 hectares or less with sales 
greater than 3/500. 



TAM 47.0 m "lu mo O1 

Nme 
of Fa 

Pzovinc. with Sale 

Bnas del Toro 591 

Coc1. 7,602 

W1on 3,578 

C iriqui 9,691 

Dazien 1,093 

5M202
5,854 


Los Santos 7,708 

pam 6,50 

Ve'eguas 11,810 

Total 54,435 

Sources Tercer Cango Agropcuario, 

AW5"nmI By PIVic 1,7-l 

Number of Firm with Sales bebmw i 

8/1-99 B/00-499 W/500-4,999 

229 199 142 

4,379 2,138 897 

1,499 1,392 629 

4,093 3,198 1,939 

298 466 313 

2,971 1,602 1,153 


3,542 2,061 1,89 


3,493 2,038 847 


7,248 3,068 1,358 


27,752 16,182 9,173 

Cifras Preliminares. 

of Farm 
B/ ,0O0 with 
and mo N Sales 

21 334 

188 7,701 

58 2,2D6 

461 9,821 

16 198 

128 4,M9
 

210 4,718 

130 8,334 

116 10,969 

1,32B 49,196 
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to 90%. The remaining groups, which had sales between B/100 and 
B/499 each, numbered 18,882 in 1970. Most of these farms are small 
but still produce a marketable surplus over the subsistence needs of the 
families operating them. 

The distribution of farm ales by size clas is also available on a
province basis (Table 3.7).4 Large numbers of farms with no sales or 
sales of B/100 or leas are found in Code, Chiriqui, Herrera, Los Santo#,
Panama, and Veraguas provinces. . 

Another indication of the market participation of farms is given
by the census classification of "farms producing principally for the 
market." The census defines this group as "farms selling 50 per cent or 
more of their output in the market." In 1970, 20,917 farms were clasi­
fied in this group. The total area of fams in this clauifi.adon was
610,786 hectares, lea than one-third of the total land in farms. These 
farms were concentrated in Coce, Colon, Chiriqui, Herrera, .6 Santom,
Panama, and Veraguas provinces. Almost three-fourths of these farmers 
did not have legal title to their farmsa.5 Insufficient data are available 
to determine the overlap between the 20,917 farms selling more than 
half of their output and the 29,333 farms reporting sales of B/100 or 
more, but it can be safely assumed to be high.

Even though these sales figures are very low, they represent the 
only sources of income for many farm families. In 1970, a total of 
56,105 farm families derived no income from any other sources. The 
remaining 47,526 farm families received some income from off-farm 
sources; of this latter group, 30,500 families reported income from off­
farm work, either by the farmer or some member of his family.

In 1970, the gross value of agricultural output (in current prices) 
was B/222 million. An estimate from an International Labor Organiza­
tion (ILO) study placed the gross value of output of farms between 0.5
and 4.9 hr.ctares at B/18 million.' The composition of the output of 
small farms was the following: 

Annual crops B/5.5 million 
Permanent crops B/9.0 million 
Livestock and animal products B/3.5 million 

Total B/18.0 million 

Thus this group of small farms produced 8% of the total output on 
slightly less t'an 4% of the land in farms. 

4. Table 8.7 is basd on the total of 103IA1 farw In 1970, indudlng tarns oflea than O.J ha. Data oan am abe by provinace for 1979 had not "et beeu publiabed
whant1b written.Mreport wa 

* AU data Iemn Term Ceres Agropecuati Cia Frelissin .,* ILO; La Sktuac y Pwqu del Imph en Panami, VoL 2 (sawauy 178)o
pp. I6-Il. 



Little da anmchnology has been published from the 1970 census. 
Preliminary data did show that only 27,200 farm wed animal or 

medualal power in farming operations. Geographic distribution of 
thee farms l similar to doe dasified as producing principally for the 
market; but these group are not necessarily the same. The data show 
that three-fourths of the farms selling more than half of their output 
used only human labor for production. A total of 75.331 of the 90,942 
f(aus of 0.5 hectmr or no e reported that in 1970 all the labor wsed 
on the fam wa provided by the farmer and his family. On another 
9,100 farm, family labor represented an important part but not all of 
the labor supply; 5,950 farms were operated primarily with hired labor. 
Only 2,607 farms (less than 3% of total farms) reported receiving techni­
cal assistance in 1970-71, while credit was wsed by 10,427 farms. No 
data on use of fertilizer, improved seed, irrigation, etc., have been re­
ported, but it is obviously extremely limited. 

The ILO study contained estimates of technological levels for the 
principal annual and permanent crops for 1970-71 (Table 3.8).' The 
classification was beacd on the relationship between yields per hectare 
and size and organization of the farms. In general, modern technology 
(i.e., high yields) was associated with large farms and those organized 
for commercial production. It was estimated that more than half the 
area of the principal annual crops was produced under traditional, low­
yiel& technology,. In contrast, less than one-fourth of the permanent 
crops was produced using traditional methods of cultivation. 

Data on rice yields are avalable for small and large farms. Aver­
age yields in 1971-72 were estimated at 20.0 quintals per hectare for 
small farms versus 51.2 quintals per hectare for large farms; the overall 
national average yield was 51.5 quintals per hectare. 

These estimates suggest a large scope for programs designed to im­
prove yields on traditional farms, especially for annual crops. Such 
programs would increrte production by raising average yields and would 
help to increase the income of small farms, thereby impruving income 
distribution in the agricultural sector. Since higher yields are already 
being achieved on the larger farms, new technology is available for dif­
fusion to the traditional farmers; the challerge lies in designing credit 
and technical assistance programs that would make it possible for small 
farmers to utilize yield-increasing technology. 

7. ILO, 1*75,p. v-i. 
e- Arpe­

al, lsid "H." MI. . 
L Dbid &btadiuika y Qea, IwuiLst nPanm,haInknd6n 
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Crops 

Rice 

Corn 

Beans 

Sugarcane 

subtotal 

(Percent) 

Coffee 


Banana 

Plantain 

Subtotal 

(Percent) 

Total 

(Percent) 

Souxce: IO, 1973. 

Traditional 

49.4 

44.5 


11.6 

6.9 

112.4 

(54.2) 

7.4 


5.8 
2.2 

15.4 

(22.2) 

127.8 

(46.2) 

CW@S,VNCAL IWO-1 

aniodezn Modern TOal 

(thousands of hectares) 

28.2 18.5 96.1 

16.0 8.8 69.3
 

4.2 2.3 18.1 

8.5 8.6 24.0 

56.9 38.2 27.5 

(27.4) (18.4) (100.0) 

14.5 -- 21.9
 

6.2 24.2 36.2 

7.2 1.8 11.2 

27.9 26.0 69.3 

(40.3) (37.5) (100.0) 

84.8 64.8 276.8 

(30.6) (23.2) (100.0) 
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Almost all mode inputs used in agricultural production are im­
ported including fertilizers, pesticides and herbicides, seeds, ma­

chinery, and feadstufs. 
Fertilizer imports tripled between 1960 and 1970 (Table 3.9). Most 

fertilizer is imported as nitrogen or mixed forms. It is estimated that 

@0 to 90/ of nitrogen fertilizer is used for banana production with 
the remainder mostly used for rice. The main uses for mixed fertilizer 

are rice, sugarcane, and citrus fruits. 
Although rice and corn seed are produced, imports of seed for 

grain production have increased substantially. Supplying national needs 

for the"e grains through domestic production will requirr; investments 
in bced processing and storage facilities as well as expanded research 
programs to develop and test improved varieties. 

Imports of herbicides and pesticides increased from B/347,000 in 

1960 to B/2.2 million in 1970. Between 1960 and 1970, the value of 
imports of tractors and agricultural machinery increased from B/400,000 
to more than B/4 million. Use of these modern inputs tends to be con­
centrated in the relatively few large, mechanized farms. 

UNDEUMP U)YMINT IN THE AGRICULTURAL SECTOR 

In 1970, the 158,000 workers in the agricultural labor force were 
dausfied as follows: 

Farmers (5%) 87,000 
Family workers (24%) 38,000 
Hired workers (21%) 33,000 

Total 158,0009 

Hired labor was used on nearly 17% of farms in 1970. Those remaining 
were operated by labor provided solely by th, farmer and his family. 

The 1970 Census of Agriculture counted a total population of 
575,924 in the rural sector. Using an average family size of 5.5, the 

agricultural population was distuibuted by farm size approximately as 
follows: 

FARM UM1JCLASS (H=r AM) POPULATION
 

0.0- 0.5 72,000
 
0.5- 4.9 225,000
 
5.0- 49.9 224,000
 

50.0-499.9 45,000 
500 and more I;,000 

. This Agure omes from the 1970 emplorment data. It includes worken 1 
yan old or ole and e.!udmnthe Indian popubtion. 
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Year Total 

1960 15,325 

1961 19,31, 

1962 16,963 

1963 16,965 


1964 23,745 

1 f96 30,622 

1966 23,2277 

1967 33,263 

1968 40,317 

1969 46,990 

1970 A'7 153 

Sources Nancy rong, 

APORT 


InsumDs 

1W-n 

Nitrogen 

11,352 

14,905 

11,649 

15,505 


19,312 

22,847 

15,505 


15,732 


19,115 


24,305 

24,780 

Agropecuarios, 

Tye ,of Fertilizer 
Phosphate 

(mtric tons) 

527 

685 

1,577 

1,228 


1,016 

1,658 

1,910 

1,347 

738 

X15 


2,070 

February 1972. 

Potassitm Mixed 

286 3,160 

457 3,264 

460 3,274 

578 2,654
 

509 2,908 

1,029 5,089 

161 8,701 

600 15,584 

373 20,046 

804 21,565 

131 20,176 



ally active workers per (am 
bmly, d hwum fmily labor fome Cm be allocated to ftam sie as 

u f M " Ip of 1.5. rcom 

UFAIM fAMLi 
JFMUM was 

0.j; N,0O0 0.11i0.o0
i . 4.6 

0042*ld 17S
 

CJeMty, ftW# w* m farm In some six dam are unlikely to be 
Ntl*.mploed. i. m . of this excess labor is utilized as hired labor 
ma uusJ 4plu o-farm -oployment, substantial. underutiliation 

,d dwe study indicated that 25.6% of the available work 
time et * %iAeplc ul labor force was not required for production in 
10(V i. .n0). Ti study then projected underemployment to 1980M 
bA0!K',.lmptkam about demand, yields, degree of mechanization, 
a (tl$,Wtn, jpicultural labor force.the 

"otal labor m;jirements for the 1970-71 agricultural year were 
la d number.Ittmte,& m,.aunt land in crops And in pastures, 

4lvestock, and level of technology. Seasonal differences in require­
eWUW were ot mnideied; labor scarcities could occu: in some regions 
In pik perda aloa 8 with substantial underemployment in other pe. 
11odM.The study omchsded that 57 million man-days were required 
hr production 1n 1970-71. 

: Available labor time for 1670-71 was estimated on the bais of an 
.plcultal work for= W l6l,000 persons. This labor force dcfinition 
inhe. al werhr m years old or older and die Indian population. 
AS wliduy per year resulted in total available labor 
ti f 4 64millom m*nd s. 

U d-_Idoy" s t9w- smed as the percentage by which available 
Iae dnin2 aedW labsw requirements (28.6% in 1970-71). This 

Sc~is smlwt ct on o he of labor that could be 
tbdwubumsh ag#ckural sector withooA vedudng production and 

wii sedlmdu edr imopts; It repres.,s the equivalent of about 
, 44*3 t e w ersO It "Muld be mphamised that this calculation 
h bwe o tide a# w ' labor requirements. Rapid withdrawal 
ci udde mi , . %AeL%' prbaMbly would create serious labor shortages 

!m pa" O Omk omomal rnquimemnms in sme areas. 

I& tMW imW " pOMM. I askoh " sw le Cbq~u dot 4S.XO 

W06109 W10NA W.601 u bms
-01 g asss aSS IMO sad IMB. 
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No Increase Inaeed 
in machmni ation mdbnaatiom 

labor 	 1970-71 11Aaa D 

Total Labor Requiremt 37. 47- & 
(aillime of mn-days) 

Avalable Labor TIme 48.4 
(millions of ran-days) 

lN Wawaesoe in labor tim 48.4 48.4 40.4 41.4 
0.69 	incme per year in
 

labor tim 2L4J U.A
 

WUIrW ynt of the Agri­
cultural Labor Force (%) 23.6 

No Incromoe in labor time 2.9 9.9 10.1 16.5 
0.6% increase per year in 

labor time 818.6 15.2 15.4 21.4 

Sources 1LD, 19T3, p. Iv-9. 

afielde equal tn the 1960-70 average. 

%Iighsr yield, f-r ri.,, con, bweans, and sugar. 
CAsmma 265 uonking days per uorker; besed on a e force of 183,000 perswo uiag 

the onk force definition that includen all workers ten yee old or older and imrlud the 
Indian ppuatlon. 



Undempioymen in 1960 was Analysed an the bash- of projected
internal and eport demand and alarnative m about laborfarce chanp and be degree of medmiatia. The remuls of the190 projections are given In Table 5.10. The mnost favorable situ&.iom in Wm of I ud Ioym in Iwo involvs the fMlowing a­
sumplom (1) the agricultural br farce does not grow, () yieldsdo not Inacres. and (5) mechanimala. does so Increase. If all shameassumpuioms were fu ned, iamploym set in agriculture wouldnearly disappear by 1980. Conversely, i the agrlcultual labor 
ondlems to grow ast e currens 

rce 
level of 0.6% per year. yields Increase,

and mete mechanilanuon takes place, underemployme1 will remain 
ast about the .se level in 1960 as in 1970. 

It may be surprising ht increases in yields (shown by the difer. ences in columns A and 3 In Table 5.10) appear to cause higher
rates of underemployment. Other things being equal, higher yields
usually require more labor per unit of land, although the quantity oflabor per unit of output falls. In the ILO analysis, the alternative
yield assumptions involve a traded between more land at loweryields and less land at higber yields to produce an output equal to
the projected demand. In turm of labor requirements, the changesdue to reduced aea outweigh thaoe due to higher yields; hence, lesstotal labor is required to produce the given output.

The importance of the ILO study does not lie in the specific esti.mate ofur.deremployenlt in 1970 nor in the alternative projections
for 1og0. The 1970 estimate, while based on careful and detailed 
analyis consains many arbitrary assumptions. The 1960 projections
are not a forecast of what is likely to happen that year but an indicationof the impact that several factors will tend to have on labor utilization
in agriculture. 

The study sumss that one of the most critical factars affectingunderemployment in agriculture ls the change that takes place in the
size ON the labor force. If the labor force does not increase, significant
Improvem t in is utillass can be expected. An actual decline inthe abmolute lie of the grcultuml labor force would improve labor

productivity even more. What will actually happen depends on therelative sength of the -pull" thtat is eertd by job opportunities inurban areas and the "puh' of ahe low-Income levels in the rural sector.Ai Shown In Chaplen I and 2. Pamaa is likely to reach the point in
the mld-limb where the agricutur labor force reaches its maximum
In absolute farm aid beism lo decline. 

MeChansoe, hcmmes output per worker but reduces the labor 
force required for agiven ame of production. Is has a favorable impactOn the productivity and Income 0 workers employed and an unfavor.
able ect an worers who lose their jobs unless alternative employmentIs available to the dislaced worUs The pure mechanization efect can
be seen in Table 5.10 by comparing sw A columns (or the B columns) 
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on the two sides of the 1960 part of the table.; Increased mechanization 
is consistent with reduced underemployment only if the agricultural 
labor force remains constant or declines. 

Mechanization in agriculture is ncouraged by several factors, one 
of which is the profitability of large-scale mechanized production of 
crops jich as rice, sugar, and bananas. Another is the dilculty in ob. 
taining labor to m peak requirements in some areas. A third is the 
availability of credit from government and private sources for ma­
chinery purchases. Some indication of the impact that mechanization 
has on productivity and inoome per worker is indicated by the compari­
son a dailywaeg rate ofrB/ l to B/2 forhand laborers. compared to 
B/4 to 31 for tractor operators. 

MeOanization alone undoubtedly will worsen income distribution 
in agriculture because owners and full-time skilled workers on large 
farms will benefit more in relation to small traditional farmers producing 
largely for subsistence purposes. In contrast, yield-increasing technology 
can benefit small farmers as well as large ones. 

The efect of yield increases is shown by comparirg column A with 
column B in each of the two sides of the 1960 part of Table 3,10. In 
these two comparisons, underemployment is higher in column B than in 
A due to the decrease in area required to produce the specified quantities 
demanded, even though more labor per hectare is needed at the higher 
yields. Given the demand limitations, the employment impact of de. 
creased area in production outweighs the favorable effects of yield. 
increasing technology. If 1960 output were not assumed to be fixed so 
that cropping areas could be maintained or increased, the use of chem. 
ical and biological technology to raise yields would mean iore employ. 
ment rather than less atid a higher growth rate in agricultural output. 

The relative emphasis on mechanization and yield-increasing tech­
nology should be considered carefully. 3oth have their role. Since rural­
urbant migration will apparently keep the growth of the agricultural 
labor force to a low (if not zero or negative) level, mechanization will be 
needed on the growing number of larger, modern farm units. At the 
same time, chemical and biological technology to increase yields should 
be made available to onall traditional farmers to raise t! 'ir productivity 
and absorb underemployed labor. Without this dual approach, output 
ging will intenify rather than diminish income inequality In the agri­
cuuial secor. 

The irestsuy rmourn i the Darien region, between the Canal Zone 
md Coombla, ae the biae for a potentially Important industry." 

II. X" ofdo umas hde maim is had ad a sdy,by Gessms, lna., 

~a doge "is *= lrynimym 
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M06y AUti45 61M s wih u esimatedIui'. , T lo Mlte t .br 
oRewIDam8m m s.11* ison k~hmwpim ui apdpr).rasuae km%A7bam bad hatIM Miw ru mbere e a% LowDarien 

Itibm a sha bM d SO hechurn of,te forest 
we au emoilA au inrul wha Mse 0ach artSome kqe 

e ham wlhman wi sen e al.h* rto mertasst City. but 
hting sbsime #suhmwe is praclcad In much of the Darien re­-iaThere is very little cslsvatim o tee os as Oconuts, 

Afmrican I palm.t Coca% or rubber. &of she indi o Iia popu 
lths haedv"ju a Sallow sy m of agriculture A n sewateways 
where allval W is ftoun relatively ISat aesa Under this system. 
roelamdisfan asdow yton and then allowed tresr. to brush for 

Ae to myone h&lm Is fa eMa ain. he systmm has little impact 
on she asroesal fOrMs 

A small lmt products industry produces- plywood and lumber for 
domestic markets A small amount of cedar and mahogany lop are ex­
ported. The eisting industry uses only 15% of the approximately 120 
trise speciaesPlieved so have sme commercial value. 

ILittle incestive exises to make much additional investment in thc 
forest" industry on she basi of the Fpset or foreseen domestic market. 
Expno of the orestry products indusy depends on the ability to 
cmpete in Internatiomal markets. International competition is presently 
dilcult due to she (I) import restrictions of other countries, (2)lack of 
roads in the Darien region, (8)lack of deep.water port fadlities on the 
PKlmc coast of the Darien rgon. (4) high conference sea freight rates 
on lop and lumber products, and (5)'low price of the lumber from many 
species that are abumadaL 

Nearly all Panama's forest volume is in hardwood species. Europe 
and Japan are the main importers of hardwood lop and lumber; hard­
wood for the United States accounts for only a snall percentage of total 
U.S. lumber imports Hardwood logs are used by Japan to supply its 
rotary-peeling plywood industry; most of these come from East Asia. 
Logs for the siced-face veneer industry are Europe's most important 
hardwood import. Both Asia and Africa are important sources of trop­
ical hardwoods for Europe.

Hardwood lop are the main product that Panama might sell to 
Japan. The delivered prices of logs would not be competitive, however, 
unless nonconferemce sea freight rates substantially below the quoted 
conference rates can be developed. Eventually, It may be possible for 
Panama to sell some veneer products to Japan. The development of 
this market w6uld require the interest and close cooperation of the large 
Japanese trading Comp.ies. 

Hardwood logs and matching lumber are about the only wood 
products that Panama might sell to Europe. The potential European 
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market for core stock veneer Isvery lmited because of the thin das of 
plywood used. It may eventually be possible to sell some rotary-peeed 
plywood of utility sheet grade In the European market, much of which 
would be used for industrial packaging. The development of this market 
would require the dlose ooperadon of lIe European companies w g 
utility plywood.

Potential markets for hardwood products in the United States are 
for industrial grade hardwood lumber, hardwood plywood, special ve­
neers, and cheap core stock veneers. Panama's ability to capture part of 
these markets will depend on its ability to supply large quantities of uni­
form quality product at competitive prices.

Panama presently imports large amounts of paper products of which 
newsprint, kraft, and wrapping papers are the moat important. Some of 
these paper products are consumed within Panama, but much of the 
container board and wrapping paper is used in packaging export items, 
especially bananas. Growth in domestic demand for most paper products 
will depend primarily on the rate of population growth. 

The demand for kraft paper and corrugated paper containers will 
be influenced by the development of export industries and changes in 
packaging techniques. It is technically feasible to make kraft paper 
and container board from some of the hardwoods. (,rowth of the pulp 
and paper industry will be tied closely to development of the sawmills 
and plywood plants that provide pulp and paper raw materials as re­
siduals of their operatons.

About 40% of the standing timber in the Darien region is quipo 
(similar to balsa), which presently has very limited commercial value. 
Espave (wild cashew) accounts or nrly 97 of the timber volume. It 
can be used for fancy panel and %tility plywood, core stociL veneer, and 
molding. Spanish cedar accounts tot about 5.5% of the timber volume; 
it Can be used for cigar boxes and specialty panel plywood. There are an 
estimated 3.8 billion board feet of Spanish walnut (cativo) in the Darien 
region. Cativo is a low-price wood that can be used as core stock veneer, 
utility plywood, and fece veneers. Most of the readily accessible river. 
bank stands of nearly pure Spanish walnut have been logged heavily. 
About 85% of the existing volume of Spanish walnut is intermixed with 
quipo at low elevations, Mahogany (csobs) is often found as scattered 
individual trees in small groups; it has been cut for many years rnd has 
been nearly eliminated in all but the most inaccessible areas. 

The average volume of lumber per hectare In the forests is about 
equal to that in the diperocarp forests of the Far East. However, if 
quipo Isnot considered, the average volum, per hectare falls below that 
of mot commercially exploted d rocarp forests. The average volume 
per tree i about one-half that of rees in the dipterocarp forests of the 
Far East. 

In summary, commercial development of the Darien region forest is 



ut the Duien Highway has bee amplet-Aunlikely to dtp 
M t sffItllde on the region's Pacik coast are Improved, and a s 

G~i; roads isdeveloped, It oenm unlikely that thn infrastructure 
changes will be completed prior to IO-P, Large4cale commerial 
development of Panamas forests, therefore, isunlikely to start much 
before the mid-190. and ismore probable during the early 1990. If 
Panama isto maximiae the long-run returns from its orest resources, 
however, an enforceable national forest policy will be needed before 
the Darien Highway is completed. As a minimum, this policy should 
asure that commercially valuable forests are not cut and burned on a 
large-scale basis to establish farms as the Darien Highway i. constructed. 
Protection of the forests can be accomplished by establishing national 
forests and controlling their use with cutting. licenes that limit the w,%y 
forests are cut and renewed. 

SUMMARY AND MPUCATIONS 

Panama's agricultural sector exhibits an economic structure and 
characteristics that result in serious underemployment of farm labor 

and highly unequal distribution of agricultural income. Most of the in. 
creases in farms between 1960 and 1970 were due to increase in pastuve­
land. More than three-fourths of the increase in pastureland that took 
place during this period occurred on farms of 54) hectares or larger; most 
of these farms employ extensive methods of liNestock production. The 
increase in agricultural output has not been general for all types and 
sizes of farms. The largest increases have occurred in rice, sugar, ba­
nanas, and beef on larger farms that utilize mechanized techniques of 
production. 

The agricultural sector also shows a sharp duality in its structure. 
Most of the farms are small and produce rice, corn, and beans under 
traditional technology, largely for home consumption. Little credit and 
purchased inputs are used, production is based almost entirely on human 
labor, and family labor is the principal input used for production. A 
few larger farms are highly mechanized and use modem inputs for pro­
duction. Most of these farms produce rice and perennial tree crops. The 
large farms tht are not highly mechanized usually produce cattle, using 
extensive technology. 

The poverty of muall farmers producing cereal crops by hand labor 
for home consumption is one cf the most pressing agricultural problems. 
These small farms have depleted soils and low yields. The farmers use 
no credit and receive no technical assistance. Lack of legal title is prev­
alent among small farmers, leading to insecurity of tenure and an in­
ability to use land as a basis for obtaining credit. Awarding land titles 
is a prerequisite to any programs designed to reach small ,armers, but 
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titles alone will do little to raise productivity and incomes of small 

subsistence farmers. 
has occurred. Most of thisSubstantial migration from rural areas 

and their fadnilies seeking a bettermigration represents small farmers 
to new agri­life in urban locations. Other small farmers have moved 

Many of these migrantscultural areas seeking more and better land. 

have found themselves unenployed or underemployed in minor trades 

or services in the cities or back in subsistence agriculture. 
Migration into the Darien region is expectedl to increase during the 

region forest is un­
seventies. Commercial development of the Darien 

likely to take place before the Darien Highway is completed and a sys­

tem of feeder roads developed. Meanwhile, a national forest policy will 
not destroyedbe needed to assure that commercially valuable forests are 

as fanning in the region increases. 
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CHAPM M 

SUPPLY AND DEMAND 
PROJECTIONS FOR 

AGRICULTURAL 
PRODUCTS 

THIS czaAnz concentrates on supply and demard projections for live. 

stock produacts, basic grains, fruits, sugar, vegetables, and forestry prod. 
ucts. The relative importance of the various food products in the Pan. 

amanian diet, in terms of kilograms consumed annually per capita in 
This ranking of foods illustrates the im.1970, is shswn in Table 4.1. 


portance of fruits, especially bananas and oranges. From a nutritional
 
are the mostviewpoint, however, one might assert that rice and beef 

important food commodities produced. Average daily intake in 1970 
was 2,475 calories, slightly below the FAO recommended minimum level 
of 2,550. Protein intake was 59.6 grams (Table 4.2) with cereals being 
the main source of both calories and protein. Rice alone provides about 
25%o of the average daily calorie intake and about 20% of the protein 
intake. Meats are the second most important source of protein, account­
ing for over 24% of the average daily protein intake in 1970; animal 
proteins (meat, eggs, and milk) accounted for nearly 35% of the total 
protein intake. 

Most of the supply and demand projections presented in this chap­
ter assume that past food balances will continue. However, food con­
sumption habits undoubtedly will change as relative prices change, as 
incomes increase, and as the urban population continues to grow; but 
such changes are expected to be gradual. Production patterns, on the 

other hand, could change qutc rapidly, depending on developments in 
the world market, the speed with which the Darien region is opened, 
and the success of varinus government programs. As a result, long-run 

supply pr.jections are likely to be less accurat than long-run demand 
projections. 
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lank Product Kg/Capite/Yr () 

I Frults 	 152.4 32.8 

2 Cereals 	 106.9 23.0 

3 Milk 	 39.1 8.4 

4 Root Crops 	 36.7 7.9 

5 Meat 	 354 7.6 

6 Sugar 	 28.2 6.1
 

7 Vegetables 	 25.8 5.5 

8 Beans 	 13.6 2.9 

9 Fats and Oils 	 11.4 2.5 

10 Fish and Seafood 10.8 2.3 

11 Eggs 	 4.1 1.0 

Total 	 464.5 100.0 

15ource 	 Direccion de Estadstica y Censop Hojas de Balances de
 
AlimentoaB Afros 1960 a 1970, Panami, 1971.
 

lUce and on are the major food grains in the diet;' dry beans also 
are relatively important. The small grains (wheat, barley, and oats) 

are not produced in any significant quantities. Grain sorghum and soy. 
beam have been tried on a limited scale, but they are not yet established 
as ecnomikally signifkant crops. 

Rice is the major grain crop in most provinces and the dominant 
crop in the lare, mechanlied farming areu such as Chi~lqui and Coce. 
In moot areas, rainfall is ample and irrigation is not required for rice 
production. By kflowing the early fall harvest with a winter ratoon, 

I. Mu ef the material in tis uimis fr a R ard IPhillps, Need sad 
Oppnusalss for lW d Grain Maden in Paama driq the beds Ahead. 
Is A. 	 Wed sad Ad Grain Iasiuk Kanma State U1 y. UMata, oo-
WaAwl. 



TALE 4J 0 DAILY COWNSIT1O OF CALOS, 11110 AM FAIL I9N 

Product 

Cereals 

Meats 


Fish and Seafood 

Milk Products 

Beans 


Fruits 


Root Crops 

Eggs 


Vegetables 


sugar 

Fats and Oils 

Beverages 

Others 

Totals 

Amount Supplied by 
Imported Foods 

Proteins Calories Fats 
Gram tkdits Gram 

23.0 38.7 1,052 42.5 4.6 7.8 

14.4 24.2 164 6.6 11.2 19.0 

5.5 9.2 39 1.6 1.7 2.9 

5.2 8.7 116 4.7 4.7 8.0 

4.6 7.' 86 3.5 2.4 4.1 

2.7 4.5 220 8.9 1.3 2.2 

1.3 2.2 102 4.1 0.1 0.2 

1.2 2.0 16 0.6 1.2 2.0 

0.8 1.3 17 0.7 0.1 0.2 

0.4 0.7 257 11.6 1.0 1.7 

-- 267 10.8 30.2 51.2 

.- -- 102 4.1 -- -

0.5 0.8 7 0.3 0.4 0.7 

59.6 100.0 2,475 100.0 58.9 100.0 

16.3 27.4 504 20.4 8.3 14.1' 

Source: Hojas do Blances do Alimtos: A~os 1960 a 197C. 

aThe relative importance of impcrted fats is undertitlated due to the procedure Used 
in estimating domestic production of fat- and oils. 
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the saethe more ukilled arums can produce two crops per year on 

Lice is harvested at relatively high moisture content and must be 
land. 
drid audllcially prior to storage and milling. 

Corn is grown throughout the country but has greatest relative im­
and 

portance in the central provinces, particularly Los Santos, Herrera, 

About 55% of the corn harvest is used for human consumption. 
anama, .

That remaining is used for livestock feed and seed on farms (about 35%) 

and as an ingredient for commercial poultry and livestock feeds (about 
, and the spring

10%). Corn is harvested both in the fall (about 60 
com­are large, mechanized corn producers; but 

(about 40%). There 
more popular among the 

pared to rice production, corn is relatively 


small nonmechanized 
 farmers. 
a spring crop (about 88% of the annual pro-

Seans are primarily 
corn. Most or the 

ductior), grown following the fall harvest of rice or 

bean crop is produced by small farmers with little or no mechanization. 

Rice production has increased steadily, from about 96,000 tons of 
The increased produc­136,000 tons in 1971.rough rice in 1960 to over 

so that there has 
has kept pace with growing domestic demand,tion 

been little surplus for rice export and little need for rice imports. Corn 

the same period but at a slower rate;
production also increas'd over 

The pro­of total consumption.imports have averaged about 2%corn 
duction of edible beans has not increased significantly, and imports have 

grown. on 
A large percentage of Panama's grain production is consumed 

for on-farm con­1969-70 crop, producers retainedthe farm. Of their for food and 
sumption about 47.50 of the rice, 67%o of the corn (26%0 

41%/ for feed and seed), and 50% of the edible beans. The percentages 

to decline as total production increases 
of grains retained are expected 
and migration to urban areas continues. 

Grain production plays a dominant role. The vast rajority of farm­
farm­

ers in all provinces produce rice; a large percentage of these same 
35% nation'sand edible beans. About of the 

ers also cultivate corn 
production, andto rice production, 28.5% to corn

cropland is devoted 

5%0 to the production of edible beans.
 

PFeWe of Rke PrdtIlon 

The reported total annual production of rice by province for the 

crop years 1960-61 through 1969-70 is shown in Table 4.3. Over the 

ten-year period, total production increased from 2,114,800 quintals to 
provinces shared the in­

3,645,000 quintals. Except for Los Santos, all 
but increases have occurred in 

crease in rice production, the major 
annual increase in production

Chiriqui and Cocle provinces. Average 
In 1970, 

was 81,681 quintals in Chiriqui and 40,709 quintal%in Cocle. 
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Bocas del Los Country 
Year Toro Chiriqui Veraguas Hezrera Santos Cocle Panama Colon Dan Total 

1960-61 4.2 523.4 6.'7.5 223.7 285.9 157.3 184.0 36.4 42.4 2,114.8 

1961-62 6.6 645.8 634.4 206.3 325.9 182.9 271.1 57.1 70.3 2,400.6 

1962-63 6.1 639.7 606.0 250.8 31S.6 217.5 25.7 59.8 69.3 2,418.5 

1963-64 8.4 637.6 56765 266.4 339.1 190.7 272.2 61.8 107.:; 2,451.0 

1964-65 17.9 677.5 669.3 357.4 394.5 199.6 285.0 82.8 111.8 2,815.8 

1965-66 9.3 78.6 940.7 360.1 265.7 318.9 347.2 79.5 139.4 39330.4 

1966-67 9.0 767.n -14.2 - 29.1 287.3 276.8 408.6 78.8 157.0 3,088.0 

1967-6 9.0 1,030.5 893.1 %12. 270.3 295.9 o34.9 69.1 147.3 3,337.3 

1969-70 6.8 1,368.5 761.0 260.1 1,9 559.9 223.1 57.6 15.0 3,643.0 

Average 8.3 &2N.2 748.8 287*2 304.4 291,4 285.5 67.7 109.5 2,932.0 

Percent 0.3 2B.3 25.5 .-8 "10.4 9.9 9.7 2.3 3.8 100.0 

SOUrCS: S ef1Cif€c,, s.-da y prodtclc1n 
hZQFoc,!m Agrop--Guaria, Penij. 

do arx. 
1911. 

y frjol, l961- I r. tadstica Paiom 
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Chiriquand, ,cle accounted for over 52% of Panama's total rice pro­
Ausction.'M 

The greatest percentage Increases in rice production have occurred 
in Code (M,%), Darien (195%), and Chirlqui (161%). lice production 
in these three provinces Is dominated by large producers with fully 
mechanized op*tions. Their rice, fields are relatively large, and most 
of the harvest is done with self-propeled, crawler-track combines owned 
by custom operator. 

In contrast, rice farms are smaller and less mechanized in Veraguas 
than in any other province. Land in this area has been, cultivated for 
many years, and limited opportunities exist for expanding farm size. 
The fields are too smal for harvesting by combine and no suitable 
small-scale mechanical harvesters have been developed. Even in this 
area where population pressure on the land is great, labor is a limiting 
factor during planting and harvest. Farmers reportedly avoid some of 
the high.yielding strains and heavier seeding rates because of the scarcity
of hand laborfor harvest. The low-yield strategy keeps the cost of rice 
production per hectare relatively low but does make the cost per quintal 
very high in relation to production in mechanized areas. The labor 
scarcity problem of the small karm exists to a -omewhat lesser extent 
in Herrera, Los Santos, Panama, and Colon provinces.

Rice is produced primarily for fall harvest, when weather condi­
tions normally are most favorable. Plantings of first-crop rice continued 
to increase from 73,700 hectares in 1960-61 to 111,200 bectares in 
1969-70, while plantings of the second crop remained relatively stable 
at about 15,000 hectares. During thia period, the first crop represented
86.5% of total rice plantings. Normally, two crops of rice are not grown 
,on the same land. However, some farmers have begun to grow a ratoon 
second crop by harvesting the first crop just ahead of the rains, so that 
the volunteer crop can be harvested in time for plowing and preparing
d.e bnd for the first crop of the following year. 

Grain yields have shown a consistent upward trend, which is more 
pronounced for rice than for corn or edible beans. It is also most pro­
nounced in Chiriqui province, where the large, mechanized farms have 
taken greater advantage of advancing production technology. 

Duiing the 1960-70 period, rice yields averagcd about 22 quintals 
of rough rice per hectare. Average yields in Chiriqui and Darien prov-
Inca are about r8% higher than the national average. Rice yields also 
are increasing more rapidly in thes two provinces. Average yields are 
relatively good in Herrera, but the annual increase is much less rapid
(about 0.4 quintals per hectare). The annual increase in yield is fairly
rapid in Cole (1.7 quintals per hectare), but the average yield is only 
about 20 quintals pet hectare. For,the most part, rice yields are increas­



Um vtA IP-W-ANStoC• 

ing most rapidly in provinces where they alrealy-are high and increas 

ing more slowly where yields are lower. 

Peufsm of COm Producion 

The total annual 1960-7.Qpioduction of corn by province is shown 
in Table ,.4. Over this period. torn'production has increased from 

1,295,50 to 1,929,300 quintals, an increase of one-half. Corn production 
has increased substantially in all iine provinces but most rapidly in 
Chiriqui and Veraguas. These provinces increased corn production by 
80% and accounted for 45% of average total production during the 
ten-year period. 

The area planted in corn has increased rather steadily in all prov. 
inces during the sixties. Considering the country as a whole, planting 
of the two corn crops has increased froa 77 300 hectares in 1960-61 to 
102,500 hectares in 1969-70, an aerage increase of about 2,900 hectares 
per year. Approximately cne.third of the increase in area planted in 

has been in Veraguas province alone, with Chiriqui and Coclecorn 
to areatogether accounting for another one-third. When compared 

planted in rice, the area devoted to corn production is relatively more 
important in the central provinces of Los Santos, Panama, and Colon. 
For example, in 1969-70, the area planted in corn in Los Santos was 
135% of that in rice, while in Chiriqui, the area planted in corn was 
only 68% of that in rice. 

The average corn yields in Los: Santos, Herrera, Chiriqui, and 

Darien are 15% to 25% above the national average of 17.5 quintals of 
shelled corn per hectare. With the exception of Herrera, yields in these 
provinces are increasing at an average annual rate of about 0,5 quintals 
per hectare, well above the national average. Yield trend in Herrera is 
slightly downward. The index of corn yields is below the national aver­
age in ,'eraguas, Bocas del Toro, Colon, Panama, and Code, with the 
yield trend varying from slightly downward to slightly upward in these 
four provinces. 

One reason for the low corn yields is the large production of flint 
varieties because of the preference for them as' human food. There 
seems to be great potential for it,ealng corn yields thrrAigh the use of 
hybrid seed, increased fertilization, thicker planting, and other improved 
cultural practices. 

Production cost disadvantage of the small farms in Veraguas prov­
ince, when compared to the large farms in Chiriqui province, is less 
notable for corn than for rice. However, hand harvesting of corn gen­
erally is less costly than mechanical harvesting, and even if cornfields 
are large enough to harvest mechanically, custom operators are reluctant 
to inves in corn heads when they can keep their machines busy harvest­
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Ya 
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Too Ciiqui Vmguma HO. rm 
Los 

Santos bc1e Parm. Co u i..To1 

14 7.8 .5 26.5 115.4 298.0 -1%5 152.6 23.0 2.2 1 25.5 
1961-62 3.9 42.7 312.3 178.6 305.6 93.9 208.6 47.6 39.6 1,6.8 
1960-63 9.3 334.8 255.9 196.5 351.0 123.0 275 48.6 61.2 1,19. 
1963-64 8.8 469.6 332.2 174.5 311.0 85.9 156.1 60.0 74.1 -:'1#672.2 

19.4-65 14.8 398.5 412.6- 191.2 355.8 03.9 200.7 '51.7 91.0 1,110.6 
1965-66 6.9 444.7 396.6 169.8 366.2 115.8 2D0.5 44.0 115.6 1,i 
1966-67 5.0 460.5 364.7 212.0 349.2 103.5 218.5 42-7 92.9 i4,9.0 
1967-8 111.0 513.7 419.4 170.5 315.0 140.0 252.2 43.7 93.9 1".! 
1960-69 9.6 433.7 336.8 183.8 .372.3 127.2 236.4 .4.1 92.2 1,146. 

1969-70 9.05 475.8 441.2 201.0 338.2 120.4 204.3 50.9 87.9 
Avrge 8.7 421.9 354.8 185.5 316.2 106.9 203.7 47.2 83.0 
Percent 0.5 24.4 20.6 10.7 18.3 6.2 11.8 2.7 4.S 100.0 

Sources Estadistica Panam.at Infoucitn Agropcuari. 
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ing rice. C4asequeny, many of the larger fai4in still harvest corn by 

PNN" of 5rm Pueduden 

Edible beans are produced throughout Panama, but production isconcentrated in Chiriqui and Veraguas provinces (Table 4.5).the ten-year period from Over1960-70, Veraguas accounted for 36% andChiriqui for 29.6% Of the production of edible beaus. However, produc.tion in these two provinces, as well as for the country as a whole, has fluc.tuated widely from year to year and shows no significant trend throughtime. Total production reached peaks of 158,800 quinta), in 1962-63 and161,150 quintals in 196647 but averaged only 125,380 quintals over theten.year period.
Even in mechanized production areas, edible beans represent alabor-intensive crop. Development of higher yielding strains, along withother cultural innovations, has not kept pace with technology for grow.ing rice and corn. Consequently, bean production costs per quintal re­main quite high, and farmers have found it more profitable to expandtheir production of rice and corn. The government's relative supportprices have encouraged rice and corn production at the expense of

edible bean production.

The area devoted to edible bean production is small compared
that devoted to rice to 

planted in the two 
and corn. The average annual decline in areacrops of edible beans has been 660 hectares. Thebiggest annual decline has been in Chiriqui (455 hectares), but the trendhas been downward in nearly all provinces. Edible beans are predom­iantly a winter crop, following either rice or corn. Over the ten-yearperiod, 81% of the total area devoted to edible beans was in second-cropplantings. Average bean yields during the 1960-70 period ranged from5.6 quintals per hectare in Chiriqui province to 9.1 quintals in theprovince of Panama. The ten-year national average was 6.9 quintals 

per hectare. 

PFatfem of Grain Utilization 

The supply-utilization table for rice, andcorn, edible beans byprovince for the 1969-70 marketing year is shown in Table 4.6. Themarket demand figures represent the total demand for the provinceminus the reported volume of home consumption. Surplus or deficitfor the province is obtained by subtracting the market demand fromthe marketing. in that province. The total demand for each provinceis estimated from the total demand for Panama, which represents totaldisappeArance, e.g., production plus imports. The total demand is pro­rated to the individual provinces on the basis of the relative total popu­
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Year 
b oc as del 

Tozo Chiriqui Veraguas lbr, 
I n g 

Santos Cooce Panum CDIsn arien 
o unt y 
Total 

1960-61 0.60 29.00 33.90 13.20 17.10 8.10 9.30 2.70 0.60 114.70 
1961-62 0.20 56.30 52.10 12.2 9.70 5.80 11.40 1.50 0.10 149.30 
162-63 1.00 52.2 57.10 14.50 10.70 9.10 12.90 1.10 0.20 158.0 
1963-64 0.10 39.50 30.90 6.10 13.50 6.30 7.80 1.50 0.10 105.60 
1964-65 0.20 29.00 30.70 8.40 7.60 3.70 8.50 1.20 2.00 91.30 
1965-6 0.05 33.40 66.20 9.80 15.30 14.90 9.00 3.50 0.10 252.25 
1966-67 0.05 49.60 58.20 6.40 10.80 9.60 2.00 2.30 4.20 161.15 
1967-M 0.05 27.0 65.00 7.80 6.70 5.90 10.50 2.00 4.0 10.05 
1966-69 0.05 23.70 48.10 5.80 7.40 11.2 7.70 3.00 .4.30 111.25 
1969-70 0.05 31.00 38.60 6.50 7.20 7.30 11.90 2.40 4.30 109.25 
Awerge 0.23 37.15 45.08 9.07 10.60 8.19 10.90 2.12 2.04 125.38 
PWcZW.t 0.2 29.6 36.0 7.2 8.5 6.5 8.7 1.7 1.6 100.0 

Soute: Estadistice Panam ba Infozmcin Agzopecuaria. 
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Bocas 
del 

Toro Chiriqui Veraguas Herrera 
Los 

Santos Cocle Panam Colon Drien 

Total 
without 
Impozt Uorte 

Total' 
with 
ort 

La (2) 
Production 6.8 
HNm OneIPtion 1.4 

ribetngs 5.4 
Maket nDU 12 
Surplus or Deficit -97.4 

1,36P.5
M-0 

1,093.5 

765.2 

761.0 
5 

236.0 
0.0 

2=6.0 

260.1 
2 

35.1 
0.0 

35.1 

281.9 
250.0 

31.9 
0.o0 

31.9 

559.9 

359.9 
12 ". 
258.6 

223.1 
175.0 

48.1 
105. 

-1,010.4 

56.7 
_.2 

11.7 
Z,2 

-2B6.5 

125.0 
o 

90.0 
.. 

67.5 

3,643.0 
-. 

1,911.6 
1,911.6 

0.0 

g= (Shelle) 
Production 9.6 
Ibm Consuption 6.9 
Feed and Seed 0.7 

rafketinge 2.0 
9ke b Did 25. 
Suplus Cr Dw::_t. -23.7 

am (Slled 

475.6 
96.2 

172.4 
207.0 

2.8 
114.2 

441.2 
151.7 
134.6 
154.9 

0.0 
154.9 

201.0 
46.3 
8. 
65.9 

11.7 
54.2 

338.2 
53.9 
ZW 4 
44.9 

__16 
41.3 

120.4 
70.0 

. 
11.8 
24.4 

-12.6 

204.3 
60.0 

. 
54.3 

422. 
-368.2 

-50.9 
13.7 

15.5 

-78.3 

87.9 

83.5 
_a 
68.2 

1,929.1 
=150.4 
7.9 
639.8 

W. 
-50.0 

50.0 
-AB 

50-

669.8 

0.0 

PIoduction 0.05 
Hom Conmimption 
ibketings 0.04 
-Uet aemad 34 
Surplus or Deficit -3.00 

31.0 
11. 
20.0 
6.8 

13.2 

38.6 
__Ua 
22.1 
0.0 

22.1 

6.5 
5.5 
1.0 
o.0 
1.0 

7.2 
5-
1.8 
0-0 
1.8 

7.3 
4...kA.Qr 
3.3 
4.9 

-1.6 

11.9 
__2.1 

2.6 
30.9 

-20.3 

2.4 
_L2z 
0.5 
8.3 

-7.8 

4.3 
.0 
3.3 
0 
2.6 

109.25 
4-61 

54.64 

0.W 

Source: Estad~stica PanasA: Informcion Agropecuazia. 
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As eoident In the upper portion of Table 4.6, 47J% of rice pro.
duced ditld 1069-70 was used for home consumption. Utilization forseed Is included In the volumes shown for home use. The fraction oftotal rie *Wduction consumed directly by the producer varies from 10%
in Chfrqil to 07% Sant".in Lo Thib fraction is relatively high inthe province huracuerid by SiAll producers such as Veraguas, Herrera,
Los Santos, Panama, and ColoA. 

The market demand for rice Is heavily concentrated in Panamaand Colon ces, making them major dekdt areas. In addition tothe marketing. from their own area, these two provinces required nearly1.8 million quintals of rough rice from other areas in 1969-70. Themajor surplus provinces supplying the ric to meet this deficit areChiriqui, Verauas, and Cocle. Bocas del Toro is a defvit area, and

Herrera, Lx Santos, and Darien market only limited volumes beyond

the local market demand.
 

The supply and utilization of corn by province for 1969-70 are
 
shown inthe center section of Table 4.6. For the entire country, 501,400

quintals (26% of production) were used for food by the producer andhis family, and 787,900 quintals (41% of production) were used by the
 
farmer for poultry and livestock feed and for seed. The percentage usW

for home consumption is quite high in Bocas del Toro (72%) and
Code (58%) but quite low in Darien (3%). The percentage used forfeed and seed is high in Los Santos (71%) and low in Darien (2%) and 
Bocas del Toro (7%).

Of the 689,800 quintals of corn reaching the market in 1969-70,207,000 quintals (32%) came from Chiriqui, 154,900 quintals (24%)from Veraguas, and 8,500 quintals (13%) from Darien. These three
provinces plus Herrera and Los Santos represented the corn surplus areas.
Four provinces (Boca del ToM, Code, Panama, and Colon) were deficit 
areas, with 76% of the total crn deficit concentrated in Panama. A totalof 50,000 quintals of corn were imported to balance the deficit of corn 
production dinig the period. Most of the imports were used by the
poultry and livestock feed industry in the vicinity of Panama City.

Patterns of utilization of edible beans during 1969-70 are similar 
to those for cown (TAble 4.6). Chiriqui and Veraguas are the majorsurplus provinces, while Panam and Colon are the major deficit prov.
inces. fifty prcent of the beam are soused for home consumption,
that only $4.440 qisintt moved throh market channels. Of this vol. 
ume, over M.% r (80,900 quintas) w consumed in Panama provinceand another 15% (,00 quintasb) was consumed in Colon. 
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Rapid strides have been made during the sixties in increasing yields
and pruo'ction of rice and corn. Yet, the need exists ior expanding 

output at an increasing rate during the seventies. Domestic demand for 
rough rice is growing at the rate of nearly 5,400 metric tons annually
and demand for corn at the rate of about 700 tons annually, excluding 
the increasing demand for corn used in animal feeds. 

On the basis of past trends in production and consumption, Panama 
will have a small surplus in rice production in 1975 and 1980 (TRble 
4.7). The demand projections developed by the Sector Study Commis­
sion (SSC), however, suggest that future demand for rice is likely to 
exceed past demand. The SSC projected the 1980 apparent consumption
of rough rice to be 250,000 metric tons, compared to the trend projec­
tion of 215,500 tons. The trend projection for rice should be interpreted 
as a low projection. If actual demand in 1980 is as little as 3% above the 
trend, Panama will have a rice deficit unless production can be increased 
more rapidly than it was during the 1960s. 

Excluding the potential increases in demand for corn in livestock 
and poultry feeds, the trend projections of the supply and demand for 
corn in 1975 and 1980 indicate that Panama will be self-sufficient in 
corn production during most of the 1970s (Table 4.7). Corn is being
imported for poultry feeds, and increased imports will be needed if the 
poultry industr, is to continue to grow at past rates. Sorghom can be 
substituted on iearly a one-to-one basis for corn in poultry feeds. The 
government's pr*,ce support program for sorghum has encouraged some 
rice producers to plant sorghum as a second crop. The initial results of 
this program are encouraging. It seems likely that within the next five 
years producers will develop enough knowledge of different varieties, 
proper timing, and disease control to produce sorghum successfully. If 
so, the annual combined production of corn and sorghum could be 
nearly 160,000 metric tons by 1980, nearly twice the 1966-70 average
annual production of corn alone. If this were the case, there would be 
no need to import corn for poultry feeds by the late 1970s. 

The possibility of eliminating the projected defict in bean produc­
tion seems remote. The projections of imports in 1975 range from 
3,400 to 5,800 metric tons, while those for 1980 range from 5,000 to 
6,800 tons (Table 4.7). Prices of edible beans are likely to increase, but 
this is not expected to have a significant impact on production.3 

Wheat imports are expected to increase to 55,800 metric tons in 
1975 and to 67,800 tons in 1980. The possibilities for substituting fish 

2. Further Inimmation on the posdbilities of Increasing bean production can be 
oand IiPhll ps, 1"i. 
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Appeientsurplus 
L Deficit)ifroco-


19 1980 197 1 1975 1980 
Itm (ooo r.) (000 W) (ooo ) 

Rlice (Rough) 
a. Trend 189.5 2183 186.6 213.5 29 4.8
 

b. Potential a 207.1 213,8 205.0 250.0 2.9 (38.2) 

Corn and Sorghum
 

a. Trend
b 86.0 91.0 86.0 89.5 -- 1.5 

b. Potentiala 106.9 159.2 122.6 159.2 (15.7) 


.Beans
 

a 3.9 3.0 9.7 9.8 (5.8) (6.8)a, Trend 
5.8 9.1 10.8 (3.4) (5.0)
b. Potential 5.7 


.. .. 55.8 67.8 (55.8) (67.8)
.Wheatc 


-- 0.7 0.7 (0.7) (0.7)Flourd --

aPotential projections are based on Phillips, 1971. The pro­

jections of potential corn production in 1980 include 85,700 tons of
 

sorghum. The projections of potential corn consumption include esti­

mates of the amount of corn and sorghum required for livestock and
 

poultry feeds.
 

bThe trend projections of corn consumption do not allow for
 

additional corn or sorghum needed to supp'y an enlarged livestock
 

and poultry production.
 

CBased on the 1966-70 trend.
 

dBased on the 1966-70 average imports. 

or potato flour for wheat flour are limited by technical considerations. 

The costs of restricting imports or attempting to promote domestic 
production of wheat are likely to exceed the benefits. 

UVISTOCK, POULTRY, AND FISH 

Except for hogs, the production of livestock products has increased 

substantially since 1960. Beef produ "donincreased by nearly 80% 

during the 1960s, from 19,200 metric tone in 1960 to 34.400 tons in 

1970. Poultry production increased by 66% during the same period, 
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from 4,100., to 6,800 tons., F4 production increased- by nearly 500, 
production of fresh milk by 63% 

The 1960-70 period was also a period of rapid growth of the fishing
industry. However, the output growth ratei for fishery products varied 
considerably from product to product. In general terms, production of 
fresh fish increased by 380%, from 11,400 to 54,900 metric tons. Fresh 
fish production reached as high as 80,000 tons in 1968. Production of 
shellfish, on the other hand, increased by only 25%, from 5,500 to 
6,900 tons during the 1960-70 period. 

At producer prices, the value of output of the livestock sector is 
approximately four times that of the fishing industry. Nevertheless, 
fishing is an important source of foreign exchange earnings. Shrimp 
exports in 1970 were valued at B/10,168,000. Euiports of fresh and 
frozen beef, on the other hand, were only B/2,189,000. The fishing
industry is expected to become increasingly important during the 1970s. 

Beef and Milk Produdln 

According to the agricultural census of 1971, Panama had nearly
1.24 million head of cattle. The national hcrd grew at the com­

pounded annual rate of 4.9% during the 1961-71 period. Sample sur­
veys in. the intervening years indicate above average growth until 1968 
and an averaje of 3.7% between 1969 and 1971. 8 The provinces of 
Chiriqui, Veraguas, and Los Santos accounted for two-thirds of the cattle 
population in !971. Smaller concentrations of cattle are found in Herrera, 
Cocle, and parts of Panama provinces. The Atlantic lope and the prov­
ince of Darien are practically devoid of cattle because of the lack of 
access 	roads. 

It is estimated that out of a total of approximately 100,000 farms 
some 28,000 had cattle in 1966. Nearly 22,000 farms had fewer than 20 
head, while the 570 largest farms with 200 head or more each accounted 
for about 55% of the cattle. On the average, approximately 60% of the 
available agricultural credit goes to livestock producers. Assuming that 
the livestock credit is distributed evenly on the basis of heads of cattle, 
over 30% of total agricultural credit goes to less than 1% of Panama's 
farmers. Cattle raising is a secondary enterprise on about three-fourths 
of the farms having cattle. Beef and milk production are joint enter­
prises on many farms. It is estimated that 6% to 8% of the total cattle 
are 	kept for milking.

Out of 71 million liters of milk produced in 1970, 27.6 million 
(39o) were purchased for the production of condensed, evaporated, and 
dry milk. About 17 million liters (24%) were used for pasteurized milk, 

S. alim Hart], Etudo Sobre La Exonomia de La Producd6n Ganadera en
Faun"i, 1971, Nowver 1972. 



and m-t ofde emaMinder wuconsumed on farms where. produced. 

Nearly 10,000 metric tons of ice cream. were produced in 1969, partly 

fron condensed milk and the .other dairy products included in the 27.6 
.above.'"millon,,liters mentioned 

Milk' producto n ,h hsbeen relatvely constant ,sinice 1966. Total 
milk supply is not adequate to meet total demand at prevailing prices. 

nonfat dry milk, butter,Milk products imported include milk solids, 
Some of theve items are usedbutter oil, evaporated milk, and cheese. 


for the' manufacture of ice cream. Imported dry milk is being reconsti­

tuted for sale in the Canal Zone but it not sold elsewhere in Panama.
 

No fresh milk is imported.
 
Considering pam trends, milk production is projected to be 96,300 

metric tons in 1970 and 112,900 tons by 1980 (Table 4.8). The trend 

projections of demand for fresh milk are identical to those of production. 

The SSC demand prinjections shown in Table 4.8 take into account the 
to be 0.72. The SSC projectedincome elasticity for milk, estimated 

tons bytotal milk consumption to be 113,400 tons in 1975 and 144,800 
1980. Using the trend estimates of production and the SSC estima., 

of demand, imports of milk products on a fresh milk basis would bc 

nearly 32,000 tons by 1980. 
The trend projections of milk production appear to be rather opti­

mistic. There was no evidence in the early 1970s that the large dairy 
or improve their herds sub­farmers were planning either to increase 

stantially, nor were any large-srale herd improvement programs under 

way for smaller produceis. ruruxhei-ore, given the existing cost and 

price structure, there seems to be little incentive for the averag e pro­

ducer to increase his investment in dairying. Although the SSC demand 
projections appear to be somewhat high, they nevertheless suggest that 

onincreased imports of dairy products and continued upward pressure 
the price of domestically produced milk are likely throughout the decade. 

Beef production increased from 19,200 metric tons in 1960 to 34,400 

tons in 1970. This increase is equivalent to a compounded annual rate 

of approximately 5.11%; beef exports increased from 1,100 to 3,500 tons 

during the same period. Domestic beef prices remained relatively stable 

during most of the 1960s, while export prices increased in the late 
and early 191t0s. The n.ore favorable export prices encouraged1960s 


increased exports and resulted in upward pressures on domestic prices.
 
Based on past t:rends, beef production is projected to reach 42,100 

metric tons in 1975 and 49,500 tons by 1980. Demand for beef is pro­
jected at 8,800 tons in 1975 and44,000 tons in 1980. Therefore, pro­
jected beef exports would be 5,500 tons by the end of the decade; how­
ever, these projections would appear somewhat optimistic. Panama has 
the potential to produce far more beef than it currently does, but that 

4. Louis F. Herrmann, Beef and Milk Production and Marketing In Panama,., 
American Technical Amistance Corporation. December 1971. 
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Appa:ent Surplus 

item 

- Production 
1975 1980 

(000 MT) 

Cons rtion 
1975 1980 

(000 MT) 

(Deficit)
1975 1980 

(000 MT) 

Beef
 

a. Trepda 41.9 49.2 37.5 43.7 4.3 -5.5 
b. SSCD 42.1 49.5 38.8 44.0 4.3 5.5 

Pork
 

a. Trepd 3.7 3.9 3.7 3.9 .. ..
 
b. SSCD 3.6 3.8 5.3 7.0 (1.7) (3.2) 

Poultry
 

a. Tred 7.5 8.8 7.5 8.8 -­
b. SSCU 7.0 8.8 10.9 15.3 (3.9) (7.2) 

Canned Meat 

a. Trend 2.7 3.7 6.1 7.8 (3.4) (4.1)
 
b. SSCb 1.1 1.1 5.3 6.9 (4.2) (5;3) 

Fresh Milk 

a. Trend 96.3 112.9 96.3 112.9 .. .. 
b., SSCb 101.1 120.0 113.4 144.8 (12.3) (24.8) 

Eggs
 

a. Tred 7.0 7.6 7.1 8.0 (0.1) (0.4)
 
b. SSCO 7.8 8.7 9.0 11.:3 (1.2) (2.6) 

Fresh Fish 104.1 135.1 104.1 135.1 .. .. 

Shellfish 6.9 7.4 1.6 1.8 5.3 5.6
 

aThe linear trend projections in this chapter are based on data 

from the Direccidn de Estad~stica y Conso. 

bThe projections are presented in: Randall A. Hoffmann, Agri­

cultural Sector Analysis and Planning, Panama, end of tour ruport, 
USAID, April 1971. 
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potential cannot be realized without subetantial long-run investments, 
both by the government and by private producers.The productivity of land devoted to cattle production has changed 
very little duritag the sixties. The stocking rate, on the average, is about 
1.1 animal units per hectare. As cattle numbers have increased, an 
approximately equal number of additional hectares of land have been 
brought into use. In view of the large amount of land still uncultivated, 
this type of development can be expected to continue. The extension of 
the Pan-American Highway into Darien, for example, will opena large 
area of land well suited to livestock. Future road construction iWto the 
northern provinces of Bocas del Toro, Veraguas, and parts of Colon 
will make available still further acreages of relatively cheap, undevel. 
oped sands for which the best use, at least in the short run, is prob­
ably livestock. Even in the comparatively well-developed provinces of 
Chiriqui, Veraguas, Cocle, and Los Sartos, significant areas of land re. 
main unexploited. Thus the availabitity of pastureland does not appear 
to be a limiting factor in livestock production.' 

Because of the extensive nature of livestock production and the 
generally low rate of return derived from such activity, it might be ex. 
pected that competition for pastureland would develop in some areas. 
This competition appears to be occurring to a limited extent in Veraguas,
Cocle, and parts of Los Santos. In these areas, flatlands suitable for 
mechanized agriculture are increasingly in demand for the production
of crops, principally sugarcane and rice. Good land in these areas is 
valued at B/200 per hectare and above. If land values continue to in­
crease, alteinative land uses will cause further declines in cattle pro­
duction unless new production technology is introduced. 

Government policies have had a discernible impact on the livestock 
industry, especially since the late sixties. Meat prices are regulated at 
the retail level in the Panama City and Colon areas. In theory, the price
of all beef, except certain choice cuts, is controlled. Retail price levels 
have not been changed, even though the average price of cattle on the 
hoof has risen from B/0.17 to B/0.21 per pound. In practice, price
controls have not been very effective, and the actual economic loss to 
cattlemen from price controls probably has not been excessive. 

Meat exports are regulated by Executive Decree No. 2, January 4, 
1971, which states that meat exports shall be prohibited between March 
15 and August 1 of each year until such time as conditions permit ex­
ports throughout the year. In practice, these dates are not always ad­
hered to, with the conseqIence that the rai:cher is not able to efficiently 
schedule animals for export. Export quotas for meat P-e established 
monthly, are based on estimates of the number of cattle available for 

5. J. P. Rourke. A Review and Appisal of Factors Affecting Livestock Production 
In Panama GOP report, February 1973. 
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daughter, and are not to exceed one animal for each ten dadghtered 
for domestic consumption.

The Agrarian Reform Program is based on Law No. 37, September 
1962. It was viewed primarily as an instrument for effecting change in 
the traditional system of land tenure through voluntary or compulsory 
dissolution of large estates and the settlement of large numbers of 
landless campesinos on plots of their own. As far as the livestock in­
dustry is concerned, agrarian reform would not appear at first glance to 
pose much of a threat. Article 12 provides that lands not fulfilling their 
social obligation may be expropriated. However, compliance requires
only that at least two-thirds of the total property be cultivated and that 
pastures carry at least one animal for each 2 hectares. Article 37 further 
strengthuias the position of cattlemen by stating that properties fulfilling
their social function may not be expropriated, regardless of size. Never­
theless, Article 41 provides that if an existing ranch is deemed to con­
stitute an obstacle of either a technical or economic nature to the estab­
lishment of an asentamiento, the ranch may be expropriated even if 
it is admittedly fulfilling its social obligation or falls within a category
that supposedly is not subject to expropriation. The government's efforts 
to expand the asentamiento program beginning in 1969 have increased 
cattlemen's awareness of Article 41. 

The Ministry of Agriculture has established a five-year program
(1972-76) for livestock with the following objectives: (1) providing ad­
ditional production for increased domestic demand and an increase in 
export earnings, (2) increasing the net rate of return of the livestock 
industry through improved efficiency in the utilization of its natural 
and financial resources, (3) ensuring that the profits accruing to the 
livestock sector are divided more equitably 'iy providing special assist­
ance to small producers, and (4) promoting and strengthening the pro­
gramG affecting animal health and sanitation. The five-year program 
emphasizes the improvement of livestock management in general and 
particularly seeks to encourage rotational grazing of pastures, improve
the control of disease and parasites, promote routine use of salt and 
minerals, and start crossbreeding programs with European breeds. To 
achieve the gove'rr.nent's..goal of a rate of sustained growth of the live­
stock industry sufficient to provide for growing domestic consumption
and increased exports will require significant progress in all phases of 
the industry, i.e., breeding, feeding, and management. 

Considerable progress has been made in upgrading the quality of 
cattle. The vast majority of the beef cattle show evidence of Cebu breed­
ing, and a surprisingly large number are of predominantly Brahman 
blood. In the specialized dairy sector, one finds numerous herds of pure. 

6. Beginning in 190, the AgarLan Reform Comnuson initiated a program to
acquire hnd and organise ooperative farms called asentamlentos. 
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A few progressive ranchen are beginning to use fertilizer on pasture.
Sales of fertilizer for this use incteased from about 500 short tons in 
1968 to 1,800 tons in 1972. Based on the recommended minimum appli.
cation of 1,200 lb/ha/yr, one may conclude that even in 1972 oniy

\,OW0 hectares (ess than 1% of the total pastureland) were fertilized. 
LCattlemen generally make little or no effort to mitigate the effects 

of the prolonged dry season through the use of irrigation or by making
hay. The effect of the dry season is reflected in the marked seasonality
of marketing and in the sharp drop in weight of cattle slaughtered dur­
ing the dry season. Data from the national abbatoir in Panama reveal 
that slaughter cattle weigh from 840 to 925 pounds liveweight during
the rainy season and from 760 to 840 pounds per head during the dry 
season. This weight differential is a serious loss of meat production
that could be partly overcome by improved .range management.

Perhaps the most serious problem associated with poor nutrition
and poor management is the low calving percentage, estimated to be 
between 40% and 50%. Because of this low rate, genetic improvement
is seriously handicapped since virtually all females must be retained as 
replacements and little selection is possible. If the calving percentage

could be increased to, say, 60%, fears that excessive slaughter of cows
 
would retard growth of the national herd could be overcome, and
 
ranchers would benefit from culling of undesirable cows.10
 

7. DI! zd de l tadatka y Cciuo, Exiatencia de Ganado Vacuno en La Re­pdblka: Afios 9l1 a 1IT,Panama, November 1972. 
5n A am' lew rpt of the MAG/FAO pasture improvement program Is found

in Oscar Miranda, ! lejora. y Culdvos Forrajeros, Panama,o Pat 	 Produci6n del
Gamado e Came, Uhred Nition, Panama' 1973. 

9. Jaime Aipma,iiMoli.s, SUtuacin Actual y Posibles Soludlones de La
Actvid 	 Ganade ten hnamd, December 1971.


'' 10. for additinal niation on the impact of increased rates of female

610411ter on cattle hiveit.nty pivctiom ae Lous Herrmann, An Analysis of Livestock
 
Production Prospects in Panama,,GOP report, February 1973.
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Althougf Panama, is fortunat. in not having any serlkuc livestock
diseas, ftl1ure -t6 adequately control internal and external piasites
contributes to lossof condition and increased mortality, partkilarly of 
young animals. Ji is hoped that the ministry's program i- increase 
cattle production will make cattlemen more aware of, tb'i economic 
benefits of parasite control,

It is sugeted frequently that the livestock industry ii not suri.
ciently remunerative to encourage further investment in '-sproved pas­
tures.or cattle. This thesis is probably accurate if the value of land is
included in the cost of production calculations and existing technology
is assumed. Rising prices undoubtedly would make beef and milk pro­
duction more profitable, but it is not clear that higher prices would
hasten introduction of improved technology.

Although, producers may consider the! prices of beef and milk to be 
"low" relative to their production costs, prices appear reasonable by
international standards. Beef prices at B/0.20 to B/0.22 per pound live. 
weight are higher than in any country in Central America except pos­
sibly Costa Rica. Milk prices at B/0.15 to B/0.19 per liter of milk for 
pasteurization and B/0.09 to B/0.11 per liter for industrial milk are 
high by international standards. 

Price increases can serve to signal increased government intremt in 
promoting cattle production and may encourage cattlemen to increase 
the size of their herds. In the long run, however, Panama must con­
centrate on increasing the efficiency of cattle production, lowering pro­
duction costs, and increasing the amount of miik and beef produced per
hectare. Achievement of these objectives will require sustained coopera­
tion of the government and private sectors in effort to improvean the 
management, feeding, and quality of the beef and milk herds. 

Hogs 

Patterns of pork production have changed very little since 1960. 
The SSC projected pork production to be 3,600 metric tons in 1975 

and 3,800 tons by 1980. Total consumption was projected at 5,300 tons 
for 1975 and 7,000 tons in 1980 (Table 4.8). 

The relatively high cost of feed grains is the main factor limiting
growth in pork production. At present price levels, even efficient oper­
ators cannot produce a pound of pork as cheaply as cattlemen can pro­
duce a pound of beef. As a result, grain-fed pork is not price-competitive
with beef except when prepared as specialty items. Furthermore, it 
generally is cheaper to import specialty pork items than to produce them 
domestically. 

Several approaches could be taken to encourage ,'ncreased pork
production. The government could restrici imports of pork items and 
allow domestic pork prices to increase. Highet prices and the availability 

http:tures.or


UCIdoe Wbstut"would l1mit. the amount ci pork demanded and in 
tur. the rted increaetin production. An Altmuative method would 
be to iprtd grain- under longten.m loan. wbenever posibe, This 
,,pproach wouldlower fled prices and inceaee production in the shart 
rus but would have little long.run impack on production unless supple­
mented with other programs. A third approach would be to concen­
trate Irst on increasing domestic production of feed grain andr then 
introding improved hog production techniques as real grain prices 
dedlte. This last alternative seems best suited to Panama's present 
situation. 

The production of poultry meat increased at an average annual rate 
ofapproxlmmtely 6% during the 1960s.1t Total production in 1970 

was 6,000 metric tons compared to 4,100 tons in 1960. The largest in­
creases in pruduction occurred after 1965. 

Large, commercial producers iupply about 50% of total poultry 
meat production. The market share of large producers increased steardily 
during 1960-70, and further increases are expected. The three largest 
commercial operations are completely integrated. Th.1 hatch baby 
chicks, manufacture feed, raise and process their own broilers, and 
market their produce to the last point.of-sale customeis. 

I Modem technology for commercial poultry prvluction is used, 
the €omwcial production of both broilers and eggs is technically ad­
vanced and elcient. The seven major feed manufricturers produce a 
wide rarage of feeds, including superconcentrates for broilers and layers. 
Vaccines and medicines are readily available thromgh the larger pro­
ducers and several chemical companies. 

Estimates of the cost of production of broilers range from B/0.34 
per pound for small producers to B/0.28 per potnd for large, commercial 
producers with feed costs typically accounting for 50% to 60% of total 
production costs. The high production crAts reported by large, com, 
mercial producers are due partly to accelerated depreciation rates and 
high administrative costs. Reductionti in feed costs and profit ratet 
oiler the greatest possibilities for lowt'ring total production costs. It 
seems unlikely that much reductions will occur rapidly enough to sub. 
stantally lower the market price of poultry meat in the seventies. 

Projecting put tends. the supply of poultry meat would continue 
to equal demand (Table 4.8). If the high: income elasticity of poultry 
meat and the expected increases in inccme are taken into account, 

II. Thi stim draws heavily em Mara y Medina, La Avicul eraj La Re­
pMW Pam. d 1Il: Charol P. 11utt,Uisisty of Aplmkwe adi Uivemad,

k and Isuio SAd Celuim. number 1971.Puduisn Mdat, 

http:1960s.1t


production is projected to be 3,900 metric tons short of demand in 1975and 7,200 tons short by 1980. This shortage suggest.a continued upward
pressure on poultry prices even if production costs are reduced. 

The production of eggs is projected to continue to be less than de.mand. It is estimated that by 1980 egg imports will account for 5% to20% of total consumption, depending on the vigor of the government's
efforts to maintain stable egg prices. The coefficient of income elan­
ticity for eggs has been estimated to be 1.8, which is considerably higher
than the income elasticity for other major food items.1s 

NA, 

Commercial fishing accounts for about 2% of Panama's gross domes­
tic product (GDP) but represents the third most important food 

export by value. Shrimp are the most important product of the fishingindustry. Exports in 1972 were valued at toB/14,584,000, compared
B/I 1,953,000 in 1971. 1 The increased value was entirely due to rising
market prices. In terms of weight, the iptal shrimp catch has remainedrelatively constant during 1960-70. It is believed that production ofwhite shrimp may have reached its limit consistent with conservation 
measures. However, since further price increases for shrimp are ex­pected, the value of shrimp exports may continue to increase. 

There are two fish meal plants in Panama. Exports of fish meal andfish oil increased during 1972, both in weight and value. Fish meal ex­
ports in 1972 were valued at B/1,432,000, cow-pared to B/982,000 in1971. Fish oil exports in 1972 were valued al. B/270,000. The total value
of fish meal and fish oil exports increased from B/330,000 in 1969 to 
B/i,702,000 in 1972.
 

The large-scale commercial processing of scallops is a 
new develop­
ment in the Panamanian fishing industry. Three processing companiesexported about B/2 million of scallops to the United States in 1972.
The outlook for this new export industry is promising, both in terms 
of exchange earnings and increased employment.

Panama has only one sardine processing plant, which largecans
sardines in tomato sauce for the domestic market. This plant has beenassisted by the government through import controls on sardines. 

Most of the food fish for domestic consumption are caught by artisanfishermen. The government of Panama and the Food and Agriculture
Organization of the United Nations (FAO) have encouraged the forma­
tion of cooperatives by small fishermen in an eF.ort to improve the com­

12. Randall A. Hofmuann, Agricultural Sector Analysis and Planning, Panama,end of tour report, USAID, April 1971.Amerian .. Outlook Report:Embamy. Industrial Fishing Industry, Panama,
Decamber 19PM 



to increase the credit available tomeriaisatlom of their product and 
kshomre wishing 	 'to ,expand, -their operations. T.he Inter-American 

(IDB) also has shown interest in the pos~bilities forDevelopment .ank 
promoting" artiun fishing. 

Future growth in the fishing industry will require diversification. 

The FAO is assisting the Panamanian government in an exploratory 

fishing 3project -to determine the potential of deepwater fishing.14 Its 
research has verified the abundance of deepwater, medium-sized, red 
shrimp in the Pacific. Efforts are also being made to improve the mar­
keting of fish and to increase the utilization of larger fish usually dis­

carded by shrimp trawlers. The FAO also is assisting in development 

of shark fishing, and processed shark has proven to be an acceptable 

substitute for imported'cod in the Panamanian market. Artisan fisher­

men have been reluctant to fish for shark, however, due to the risks 
involved when using small boats. 

The Ministry of Commerce and Industry is promoting an aqua­
culture project to stimulate production and consumption of fish in 

agrarian settlements and communities. This program is receiving tech­
nical assistance from experts of AID and Auburn University. The proj. 

ect consists of raising fingerlings in hatchery ponds at the National In­
stitute of Agriculture at Divisa and distributing them to the agrarian 
settlements. 

Panama's fishing fleet consists of 238 shrimp boats and some 20 
purse seiners; the number and size of shrimp boats are fixed by decree. 
Shrimp fishing frequently is prohibitel during the February-April period 
to protect young, white shrimp durin, their most rapid growth stage. 
Two major limitations on the expansion of the fishing industry are 

lack of a fishing port and obsolescence o:' the shrimp fleet. Government 
investments in these areas could have a major impact by reducing tlhZ 
industry's costs even if no major gains in production were achieved. 

In August 1971, the World Bank made a $3.4 million loan to the 
National Bank of Panama for the partial financing of a $5.4 million 
project to renovate the shrimp fleet without increasing the total number 
of boats by financing 40 new shrimp trawlers to rcplace existing wooden 
boats. .Thisproject has not progressed as rapidly as anticipated, how­
ever, because shrimp boat operators appear reluctant to absorb the 
losses from retiring their old boats, which have no resale value or use in 
other types of fishing. 

Panama is attempting to encourage its shipbuilding industry. Boats 
constructed outside the country are subject to a 15% import tax, and a 
new regulation issued in July 1972 states that only boats constructed in 
Panamanian shipyards can fish for shrimp in Panamanian waters, with 
the exception of boats to be acquired under the World Bank loan. 

14. United Nations Food and Agriculture Organization, Pro"eto Relonal de 
Desarrollo Peaquero en Centro Ambica. Rome, September 1972. 
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There is only one public shipyard, and it ofen both steel-hull and 
wood-hull capability. International Protein, Inc., and Modem Fiber­
glass Company have established a private shipyard for the construction 
of fiberglass shrimp boats. There are several other small private yards.
Both public and private shipyards appear to be prospering with the 
growth of the fishing industry.

Although no new port facilities will be in operation prior to the 
late 1970s, the 1970s should be prosperous years for the fishing industry."
Given the age and condition of the fishing fleet, the availability of funds 
for modern shrimp boats, and the laws encouraging domestic shipbuild­
ing, the shipyards should prosper at least until the late 1970s. The 
weight of shrimp and fish meal exports should increase once larger
boats are available for fishing deeper water. Meanwhile, it appears that 
further price increases for seafoods are likely. New port facilities, once 
available, will help the industry lowei its marketing costs. Improved
marketing facilities should result in a better product at the retail level 
and encourage increased domestic consumption of fish. 

FRUITS AND VEGTABLES 

Fruits and vegetables play a major role in the agricultural economy.
Vegetables and plantains account for 8% to 9% of the value of food 

consumed in the country, and bananas account for over half the nation's 
total exports. 

Potatoes and other root crops, tomatoes, lettuce, cabbage, carrots, 
onions, beets, and green peppers are Panama's most important vegetable 
crops. Plantains are included in the "vegetable" category because they 
are used as a vegetable or "potato alternative" by many consumers. 
When so included, plantains account for nearly one-third of consumer 
expenditures on vegetables. The wholesale value of tomatoes in 1972 
was B/822,000, or approximately 6% of the t3tal value of the major
vegetables. Only 10% of total tomato production reaches the fresh mar­
ket; the rest are industrial tomatoes used for canning, juice, paste, and 
catsup. The 1972 wholesale values of the other major horticultural crops 
are ihown in Table 4.9. Potatoes and other root crops accounted for 
nearly 45% of the total wholesale value during the 1972 season. 

Panama's vegetable production. is centered primarily in the prov­
inces of Chiriqui, Herrera, Los Santos, and Code. Tomatoes, onions, 
and peppers are grown in all four provinces; but nearly all tL-e nation's 
potatoes, lettuce, cabbage, carrots, and beets are produced in Chiriqui 
province. 

The production data for vegetables suggest that substantial year-to­
year changes exist in the area plant4:d and in the yields of most of the 
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Total 
Value Values 

Item (000 belboas) (000 balboas) 

Tomatoes 

Head Lettuce 

Cabbage 
Carzots 
Onions 
Beets 
Green Poppers 

Subtotal (Vegetables) 

Potatoes 
Yuca 


Name 


Otoe 


Subtotal (Root Crops) 

Plantain 

Grand Total 

822
 

675 

575 
461 

306 
175 

1,841 
1,610
 

1,542 
967
 

4 


3,139 

5,960 

4.m
 

B/13,537 

Source: John Malcolm, Vegetables in Panama's Development Program, 
An Assessment and Recommendations, USAID, February 1973.
 

major crops. These wide fluctuations have been attributed to many 
causes. Amcng the most important factors are poor weather, lack of 
sid at planting time, low prices the previous year, and labor shortages 
at critical periods such as transplanting time. The reported retail prices 
for vegetables show much less variation than production. 

Production of most vegetables is highly seasonal. Crops are planted 
at the end of the rainy season and grown through the dry (summer) 
season when diseases and insects can be controlled most easily. Only 
yuca and carrots have true "off-season" production peaks. Efforts are 
being made to equalize the supply of some products over the year. 
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Specialists at the University of Panama have encouraged the grafting
of tomato plants onto wild rootstock to allow the production of "win.
tee" tomatoes. Some producers are trying to grow off-season vegetables
using new pesticides, herbicides, and disease-resistant plant varieties.
Efforts are being made to encourage the storage of potatoes and onions. 
It is expected that increased quantities of vegetables will be processed in 
the future, either canned, frozen, or dried. 

Vegetable production costs are relatively high. The cost estimates
developed by Chen of the Institute of Economic Development are shown
in Table 4.10. Chen's estimates of yields per hectare probably are fairly
optimistic, especially in the case of green peppers. Nevertheless, hit cal­
culations suggest that vegetable production generally should be reason­
ably profitable for efficient producers.t6 

Most vegetable producers appear to minimize their risks by plant­
ing only small amounts. For most crops, the average planting is below 
one hectare. Average plantings of industrial tomatoes are not much
larger; it is estimated that in 1972, 450 farmers planted 600 hectares.
Their risks were reduced further through contracts with canners, but 
returns were reduced also. 

New roads in Chiriqui province are expected to open areas for vege­
table produ.,tion during the seventies. It seems unlikely, however, that 
new r'oads in the provinces of Bocas del Toro and Darien will be signifi­
cant factors in increased vegetable production. The high rainfall in
the Bocas del Toro region would make vegetable growing a marginal
operation. Vegetable production in the Darien region, even at the 
higher altitudes, is likely to be delayed due to the nearly complete ab­
sence of commercial producers in that area. 

The production of potatoes, tomatoes, and onions is encouraged by
import limitations and price controls. The Junta Nacional de Mercado
de Papas has had reasonable success in maintaining the wholesale price
of potatoes in recent years. The price was maintained at B/7.00 per
quintal throughout 1972 by limiting the amount of potatoes marketed.1 T

Projections of the supply and demand for vegetables must be in­
terpreted with care. The basic data upon which the projections are
based are very weak. The linear trend projections based on 1960-70 
data suggest that Panama will be self-sufficient in the production of most
vegetables, except possibly potatoes and onions (Table 4.11). The SSC
projected the demand for vegetables to increase at a somewhat faster 
rate during the 1970s than in the 1960s. As a result, the SSC projec­

16. Additional infomation on est production of and onionsthe of potatoescan be found in Cindida FuEntes, Observackes mobre Costo. de Produccd6n yProblemas Ticnicos del Cultivo Se Alguras Hortalis, GOP report, Panama, Decem. 
her 1972. 

17. John Malm. Vqetables in Panama's Development Program-An Assesmentand Recmmedti,. GOP report, Paa,-. gsiary, 1973. 
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Tomato Tomato 
Coat and Returrs Potato Processing Fresh Berket Onions Pppers Cabbage Lettuce Carrots B t 

Production Cost B/ha 997.56 1,167.25 1,871.50 1,626.40 1,318.49 932.49 742.95 599.03 645.04 

Yield qAha 300 400 30 350 400 600 300 300 300 

Cost B/./q 3.33 2.92 6.24 4.65 3.30 1.56 2.48 2.00 2.15 

Estimted Value B/./q 7.00 3.00 15.00 9.00 16.00 6.00 13.00 10.00 11.00 

Gross Return A/./ha 2,100.00 1,200.00 4,500.00 3,150.00 6,400.00 3,600.00 3,900.o00 3,00&.0C 3,300.00 

Net Return B/./ha 1,102.44 32.75 2,628.50 1,523.60 5,081.51 2,667.51 39157.05 2400.97 2,654.96 

Source: A. . Cen, Costos do Produccitn de Hortalizas en las Tlerras Altas de Chiriqui y en Ias PIrvincias Cwmtralos 
Instituto de Fomento Econdrico, October 1971. 

MAG Direccin General do Marcadeo, Precios Pagados por lyoristas a los Agricultores y Traficantes on la 
Ciudad de Panami por Mes: Mool 1967-1971, February 1972. 
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Apparent Surplus
Probaotion Consumtion _{Deficit} 

1975 1980 1975 1900 1975 1900 
Item (000 MT) (000 UT) (000 MT) 

Bananas 
a. Highs b 1268 1525 508 577 760 948 
b. Medium 1188 1352 508 577 680 775 
c. Lowc 1130 1227 508 577 622 650 

Orange*
 
..
a. Trend d 66.7 73.7 .. 

b. 1970 Output 83.5 83.5 83.5 83.5 .. .. 

Pineapples
 
a. Trend 6.3 7.1 6.3 7.1 .. .. 
b: SSCe 84 10.1. 10.4 13.3 (2;0) (3.2) 

Coconuts 
a. Trend 22.4 17.4 6.0 -- 16.4 17.4 

Potatoes !02Potatoes7.9 8.3 8.1 8.5 (0.1) 
b. SSC 738?) 11.2 14.9 (2.510.0 12.5 


Other Root Crops 
a. Trend 61.8 73.3 61.8 73,3 . .. 
b. SSC 54.7 63.8 58.0 70.9 (3.3) (7.1) 

Tomatoes 
..
a. Trend 34.2 41.2 34.2 41.2 .. 

b. SSC 34.5 41.4 43.2 47.4 (8.7) (6.0) 

Onions 
a. Trend 6.0 7.7 7.2 8.3 (1.2 06 
b. SSC 6.0 8.0 8.7 10.6 (2.7 26
 

Lettuce and Cabbage 
a. Trend 9.7 11.4 9.7 11.4 .. .. 
b. SSC 11.0 13.3 11.6 14.6 (0.6) (1.3) 

aHigh projected exports for bananas based on 1960-70 trend. 

bMedium projected exports for bananas based on FAO projections. 

cLow projected exports for bananas based on the assumption that 
Panama would supply 10% of world market using USDA equilibrium pro­
jections.
 

dorange production increased substantially in 1970 as now groves 

cam into production. Some production problms exist, and total pro­
duction my level off for several years. In 1973, the trend projec­
tions appeared to be very low eatimetes. 

eProjctions are in Haffmnn, 1971. 
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tions indicate a deficit in the production of most of the major vegetables 
(Table 4.11), but neither of these sets of projections takes into account 
possible price adjustments. It seems likely that Panama will continue to 
import seed potatoes and may find it necessary at times to import some 
types of onions. It is also likely that the prices of tomatoes, lettuce, and 
cabbage will adjust to equate domestic supply and demand without 
imports. 

The SSC did not carry out any detailed studies of the fruit industry. 
The limited information available is summarized in the supply and de­
mand projections shown in Table 4.11. Oranges appear to be in excess 
supply. Both the supply of and demand for pineapples are projected to 
increase; some producers are experimenting with new pineapple varie­
ties and production techniques that will allow year-round harvesting. 
The supply and demand for coconuts are expected to decline. 

Many specialists believe that Panama has the potential to export 
fruits and vegetables to the United States.1 Among the items suggested 
as having export potential are tomatoes, green peppers, cantaloupes, 
watermelons, okra, yuca, avocados, artichokes, and asparagus. Some okra 
and peeled, frozen yuca have been cxported on an irregular basis in the 
past. Items considered to have little or no export potential are pineap­
ples, string beans, cabbage, broccoli, brussels sprouts, and cauliflower. 1' 

Only top-quality produce is worth exporting. Such produce requires 
care in the selection of varieties; proper fertilization, pest control, and 
cultivation practices; and appropriate harvesting and packing procedures. 
The technical skill, experience, and marketing facilities required to 
deliver top-quality produce are still in short supply. 

Potential exporters would require strong financial backing during 
the first two or three years of operation. Exports of fresh fruits and 
vegetables to the United States are likely to meet strong competition 
from Mexico and other Central American countries. Mexico has con. 
sistently increased its share of the winter and early spring market for 
most fresh vegetables in the United States. During the 1969-70 season, 
Mexico supplied 83% of cucumber imports, 99% of eggplant imports, 
91% of pepper imports, 93% of tomato imports, and nearly 95% of 
strawberry imports. 

Since the 1960., numerous countries have attempted to sell fresh 
vegetables in the U.S. markets. Most have failed to attain or maintain 
a large volume of sales. Only Mexico, Canada, and the Rahamas have 
succeeded; however, the Bahamas are becoming a muc" Jess important 
source of fresh vegetables for the United States. Potatoes account for 
most of the U.S. imports from Canada. 

1I. Arthur D. MoIIe, AntAppraisal of Agricultural Export Potentials for Panama,
USAID. Pamme, Feriuary IM!. 

I. G. Lindahl. Obsmratlous on Panaummuian Agriculture, USAID, Panama, Jan­
unry IS 
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The demand for vegetables in the United States is expected to grow 
slowly during 1970-40. Per capita consumption is projected to remain 
at about the 1970 level. The structure of demard for vegetables changed 
substantially during 1960-70. Per capita consumption of canned and 
frozen vegetables increased while that of fresh vegetables declined. The 
decline in consumption of fresh vegetables is explained partly by changes 
in eating habits and partly by the rapid increase in the price of fresh 
vegetables compared to processed vegetables. The fresh produce industry 
has not mechanized and streamlined harvesting, handling, and market­

° ing operations as much as the processing sector. 2
Panama's ability to profitably export vegetables to the United States 

depends on delivery of top-quality products at costs no higher than 
those for Mexican produce. This task is likely to be difficult. Mexico has 
a 15 to 20 year head start and appears to be permanently established as 
the leading source of most warm-season vegetables that could be pro­
duced on a relatively large scale in Panama. Mexico's location assures it 
a transportation cost advantage to most sections of the U.S. market. 
Mexican labor costs, however, have been increasing and are expected 
to increase further, and such cost increases could help offset the trans­
portation cost differential between Mexico and Panama. 

The potential demand from tourists and high-income consumers 
in Panama City and the Canal Zone is great enough to absorb large 
quantities of top-quality fruits and vegetables. Rather than promoting 
exports, it would be more appropriate to concentrate on developing the 
potential of the domestic market. 

Bananas 

Bananas are Panama's most important export. In 1970, they ac­
counted for over 57% of total exports of domestically produced 

products. The value of banana exports nearly tripled between 1960 and 
1965 and then doubled between 1965 and 1970, increasing from 
B/11,640,100 in 1960 to B/60,831,300 in 1970. 

Bocas del Toro province is the main banana-producing area,. Most 
of the bananas exported are produced by the Chiriqui Land Company, 
which is a subsidiary of the United Fruit Company. The Chiriqui Land 
Company owns approximately 52,000 hectares of land. In 1970, its pay­
roll was over B/22 million, its purchases of supplies and services 
amounted to B/18,817,000, and it paid B/3,281,000 in taxes. It is esti­
mated that the company invested approximately B/29 million in its 
agricultural operations during the 1968-70 period.21 

20. Charles W. Porter, The Vegetable Industry-A Review of Progress and Pros­
pects, USDA, August 1970. 

21. Chiriqui Land Company, Hechos acerca del Negoclo del Banano en PanamA, 
1971. 
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GsviLand.
hriiThe Co Pany was forced to take large amountAs ofland out fproducd01n during the 1950s in order to contrii the Panamadisease in alinana. This disease spreads through; the soil, attacks theroot systems-of plant and eventually destroys them. Until the late19., the two main methods of controlling Panama disease were floodfW Programs Or simple abandonment of diseased lands. The GrosMichael va&Wety"of banana, which was popular with consumers duringthe 190s; was very susceptible to Panama disease.The Valery binana, a highly disease-resistant variety, was developedthrough research in the late 1950. Large plantings of this variety werebegun in 1963 and, as a result, tie late 19608 were good years for theworld's banana producers. Production costs were lowered, and at thesame time the international markets for bananas were extended as percapita consumption of bananas increased in Europe and Japan.
Thie 1970s are expected to be problem years for the world's bananaproducers. The world supply of bananas in 1974 has been projected tobe. 10,489,C00 metric tons with demand estimated to be 6,384,000 tons.The'abundant supply has resulted in lower prices for exported bananas,and further price declines are expected. The Chiriqui Land Companyestimated that banana exports could be as high as 980,000 tons by1974." If exports continue to increase at about the same rate as duringthe 1960, however, banana exports in 1974 would be approximately725,000 tons or about 20% above the 1970 level. Export earnings frombananas are expected to increase more slowly as a result of expected

price declines.
 
Long-run projections of 
 the suppiy and 'demand for bananas re­quire a great many assumptions about consumer tastes, trade policies,and production technology. Per capita consumption of bananas in im.porting countries is closely related to income but generally levels offat about 8 to 10 kilograms per year. Per capita consumption in pro.ducing countries varies widely, ranging from about 20 to over 40 kilo. grams. Supply adjustments require about 18 months. 
The USDA has estimated that world prices could be maintained at
about 1964-66 levels if banana exports (and imports) wire increased at
a rate of between 2%/and 3% per year.22 Assuming constant prices, the
equilibrium quantity of world exports (and imports) in 1980 is estimated


to be 6,515,000 metric tons.
 
.The FAO 
 projections of export availabilities indicate that worldexports of bananas will be 7,797,000 metric tons by 1980. If this pro.jection is correct, world import prices can be expected to fall by 30% to40%, and export earnings would decrease by 18% to 24%. The FAOprojection of Panama's 1900 export availabilities is 574,000 tons, which 

22. Ci,1 qu Lad CaupaY,2S. USDA, Wold ua .97.for Sanama In 190, Formpln Africulturallosoak Relomt 9I,Wasghon, D.C., t97t. 
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is lower than the existing level.U The FAO projection, however, is 
based on the assumption that Panama will have the same share of 
world exports in 1960 that it had during the 1963-67 period.The supply and demand situation projected for the 1970s implies
that the successful competitors for shares of the world market must 
strive for lower production costs through less waste and more efficient 
distribution of high-quality exportable fruit. Assuming that banana 
exports will continue to increase as they did during the 1960s, total ex­
ports would be 760,000 metric tons in 1975 and 948,000 tons in 1980. 
if world import prices were to decline by 10%, export earnings from 
bananas would increase to about B/69 million in 1975 and to B/86 
million in 1980. These are the projected values of banana exports under 
the most optimistic assumptions.

Projecting Panama's banana exports on the basis of past trends, 
with only a 10/ price reduction, does not appear to be entirely justified 
in light of the world supply situation. Panama provided about 7% of 
the world's banana exports during the 1964-66 period. If Panama is 
able to increase its world market share to 10% by 1980 and world ex­
ports are held equal to the USDA equilibrium projections of 6,515,000 
metric tons, Panama would export about 650,000 tons of bananas in 
1980 and would earn about B/66 million at 1970 prices. If FAO pro­
jections for 1080 are used, Panama would export 779,000 tons in 1980 
but would earn only B/62,376,000 if prices fell by 20%. 

In summary, it appears unlikely that foreign exchange earnings
from banana exports will continue to grow as rapidly during the 1970s 
as they did during the 1960s. World banana producers will either have 
to reduce the rate of increase in exports or accept substantial declines 
in world prices. The price declines, already evident in the early 1970s, 
are likely to lead to lower world exports by the late 1970s. 

SUGAR 

Sugarcane production is concentrated in the provinces of Cocle, 
Veraguas, and Herrera. Total prduction of cane in these provinces

during the 1969-70 crop year exceeded 865,000 tons, which is approxi­
mately 86% )f Panama's total production (Table 4.12). There were 
17,700 hectarts of sugarcane harvested in 1970. Total production was 
1,009,200 tons, and the average yield was 57 tons per hectare. The sur­
vey of agricultural land resources indicates that only 15% of the land 
well suited for sugarcane production is presently being so used. 

The average cost of production, including harvesting and transpor­
tation to the mill, is estimated to be approximately B/600 per hectare.25 

24. FAO, Agricultural Commodities-Projections for 1975 and 1965, Vols. I and 
11, Rome, 1967. 

25. A. Quir6z, Calla de Azdcar y Azdicar de Cala, SSC, Panama, April 1972. 
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P1vi 0 -o000 he . 000 ton. 'I A• eons) 

Cool* 0.2 46.4 5774 57.2 70.4 

Vuegua - 3.6 20.3 147*4 146 40.9 

Hesnmn 3.4 140.919.2 14.0 41.4 

Chiiqui' 1.2 6.8 9.091.2 76.4 

LOS santog 1.0 5.6 42.8 4.2 42.8 

Othm 0.3 9.51.7 1.0 31.7 

Total 17.7 100.0 1,009.2 100.0 57.0 

Sourcas Quiroz, 1972.
 

The-production cost per ton of cane varies from B/8.50 to B/15in the
main producing provinces. Assuming on average yield of I ton of raw 
sugar for every 10 tons of cane, the raw material cost of raw sugar is 
estimated to be between B/85 and B/150 per ton. The 1970 FOB value 
of exports per ton of raw sugar was B/155. Therefore, there isvery

little margin to cover processing costs in areas where average yields are
below 50 tons of cane per hectare. The U.S. quota price of raw (crude)
 
sugar is approximately B/170. The free-market price has usually been
considerably less than this. At the normal free-market world prices, the
Panamanian sugar industry would not be profitable.

It is estimated that approximately 70% of the cane is processed by
the nation's three largest mills. The output of these mills during 1974
is programmed to be 138,000 tons of sugar. This is divided as follows: 

OUTPtT OF SUGAR IN 1974MILL (000 TONS)
 
Santa Rtom 45

Ofelina 54
 
La Victoua 
 39 

Total 1M
 

The newest mill, La Victoria, is owned and operated by the government
and began operation in early 1973. 
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The linear trend projection'of 1974 Is 94,000,tons of sugar, but this 
does not take into account the potential output of theLa Victoria mill. 
If the programmed output of 158,000 for 1974 is achieved, considerable 
amounts of sugar will have to be held in inventory or sold at free market 
prices. Either alternative will be costly, 

Panama's U.S. sugar quota doubled between 1967 and 1973. The 
1973 quota was 69,330 tons. Panama would have to increase sugar out­
put to 120,000 tons by 1975 to fill the U.S. quota and meet domestic 
demands. Total production of sugarcane would have to increase to 
approximately 1.5 million tons, nearly 50% above the 1970 output. 
This jump is technically feasible, but increasing production beyond this 
point isunlikely to be profitable unless the U.S. sugar quota is increased. 

If Panama were able to increase annual sugar exports by 30,000 tons 
at B/170 per ton, foreign exchange earnings would increase by B/5.1 
million. Growth of sugar exports would help reduce the impact of the 
expected reduced rate of growth in foreign exchange earnings from 
bananas. 

The linear trend projections of supply and demand shown in Table 
4.13 are based on 1960-70 data. The linear trend production projections 
for 1975 are too low because they do not take account of the new plant 
opened in 1973. The SSC 1975 production projection, on the other 
hand, appears to be overly optimistic. The linear trend and the SSC 
projections of domestic consumption in 1975 are nearly identical. Using 
the average of the two sets of projections, nearly 79,000 tons of sugar 
would be available for export in 1975. If the U.S. export quota remains 
at the present level, it would be necessary to sell approximately 10,000 
tons of sugar at world market prices. 

COa" 

The coffee industry has been able to supply the domestic market 
and provide a small export surplus," but production possibly will be 

insufficient to meet domestic needs by 1975. Total coffee production in 
1970 was 5,200 tons, of which 1,600 tons were exported. Coffee produc­
tion is project-d to increase slightly to about 5,500 tons by 1975. The 
projected domestic consumption is expected to be in the range of 4,600 
to 7,000 tons (Table 4.13). Using the low consumption projection, total 
coffee exports would be 900 tons in 1975. 

Some coffee is produced in all provinces, but most of the commer­
cial cofee producers are located in Chiriqui province. In all other prov­
inces, coffee is produced on very small farms by producers whose 
primary concern is the cultivation of food crops for their own consump­
tion. These producers do not use improved varieties or modern cultural 

SW. Thismlcdii Isb& oasmlew fdth le situvatm by J.MP Ap M ,
USDA silas esnkaaL 
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sugw (oo lir~) . .. , 

W,-!4" 126.0' 45,.9 54.5 53.5 71.4 
° 
be8 14.0 " n.e. 44(,A 40.0 104.0 n.. 

9# Average 12.'-4. - 78.8, ­

-. T1 d : 5.5 5.8 4.6 5.2 0.9 0.6 
b,' SSC€ 5.5 6.0 7.0 8.4 (1.5) (2.6) 

Beverages (000 hl) 
a. Nonalcoholic 712 897 712 897 .. .. 
be Alcoholic 63 78 66 79 (3) 
c. Beer 429 499 431 504 2) 

aiseld on 1960-70 data. 

b~~,1972. 

C/ajor projections made by the SSC are inHoffmann, 1971
 

practices. Average yields outside the province of Chiriqui are estimated 
to be only 250 pounds per hectare. At these yield levels, coffee is not a 
commercially profitable proposition. This type of production can con. 
tinue only because the farmer hires no outside labor, uses no purchased 
inputs, and assigns a zero opportunity cost to the labor provided by his 
family and himself. Area planted in coffee in provinces other than 
Chiriqui declined from 17,500 hectares in 1963 to 15,800 in 1970, and 
further declines are expected. Farmers have shown very little interest in 
the government's program to provide coffee seedlings at the modest price 
of B/0.10 per tree. 

The province of Chiriqui has good coffee soils located at the high 
altitudes necessary for production of quality coffee. A number of farm­
en in this area produce 100 to 250 quintals annually, and they obtain 
average yields of 7 quintals per hectare. Although more than double the 
yiels in the other provinces, this level is still well below that at which 
coee can be considered a profitable enterprise in Latin America. 

Between 1963 and 1970, the land area devoted to coffee in Chiriqui 
province increased from 8,700 to 9,400 hectares. Some of this increase 
was near the border of Costa Rica where new road construction and the 
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governent's agricultural development programs have generated interest 
in coffee production. 

Modernization of the coffee industry would require a radical depar­
ture from the way coffee has been produced traditionally. It would be 
necessary to adopt a complete package of technological innovations to 
modernize the industry. Among the more important necessary changes 
are (1) introduction 'of new varieties such as Caturra, Bourbon, and 
Mundo Novo to replace the widely used Arabica Tipica variety; (2) in­
creased planting density; (3) increased fertilization rates; (4) introduction 
of modern pruning techniques and disease control procedures; and (5) 
reduction of shade. Implementing such a technological package could 
increase yields in Chiriqui province to 15 to 20 quintals per hectare. 

Most small farmers elsewhere in Panama probably lack the mana­
gerial sophistication needed to implement such a program successfully. 
Substantial amounts of long.term investment capital would be needed 
by the larger farmers in Chiriqui province in order to implement the 
program. The cost of hired labor has increased steadily. This trend is 
expected to continue, and it is likely to become increasingly difficult to 
find the number of laborers needed during the harvest season. Large 
producers probably will consider the labor situation carefully when esti­
mating the expected returns on a modernization program.In brief, while it would be technically feasible to modernize Pan­
ama's coffee industry, at least in Chiriqui province, the difficultica are 
great enough that it is doubtful that a large government-sponsored mod­
ernization program would be successful. An alternative approach would 
be to provide a small amount of long-term investment capital to pro­
ducers in Chiriqui province who are interested in bringing new land 
into coffee production or in introducing new varieties and production 
techniques on existing coffee lands. Bringing 2,000 to 3,000 hectares 
of new coffee land into production within 1970-80 should be adequate to 
avoid the 'possibility of having to import a relatively large percentage 
of the coffee required during the 1980s. 

SUMMARY AND IMPLCATIONS 

The supply and demand projections prepared by the SSC in early 
1971 indicated that by 1975 the domestic production of nearly all 

major food products except 'beef, coffee, and bananas would be less 
than domestic demand. These projections also suggested that the supply 
deficits for most major foods would increase further by 1980 ,anless 
major efforts were made to increase agricultural production. The short­
run implications of these projections are obvious. Panama must in­
crease food imports if food prices are to be maintained, or prices will 
have to increase if domestic supply and demand are to be equated with­
out increased imports. 



uig i ft; ftwor ue roductsoRohapoachies used, AMe 

impor were Inre .wblle farohe prices we allowed o adjust 
e ,ued ,m-qDum adl~mm
AdA1t*. productionupr"ar The altenative o=pjIncreaing scultura Invest­196. foeveral reass.coud estiplmenedIn 

uno were mree attractive to large 
ble within, aie Sec­lndowrs. thas rnI 

ugh weptraened tachnidans ar y ,egovenmetd dnoa han 
raspidly increase the productivity o u andt"tecnoly pakages jt cal 

Changed. The asenameutondl , faMe. This usituation. Lhas nt 
an be, viewed. aa at1tempt to concentrate the overnment'spu 

thr"o -gthe Use o1, huge-finnSosistsmall fasine 
w rehereit is significantlytcaly tilSntehnologywiitab for those prodm 

o . ie Is ble example.mor productive than ntalr 
Tr Is little eideced ose tha the existing large farms are St­

cient than small farmsin the production of productsnificmatly ao 
such as cattle, corn, beans, or vegetable. if, in fact. they are not more 
effcent., the formation. of asentamlintos, .will not, increase Iproduction 

resource con­sigificanty until, new technology suited for this form of 

trol can be developed and introduced. Time is required for this type 
arge-scale government­of developmentL.Indeed, one might expect any 
to rmiuire at least asponsored development program for agriculture 

yea or two to plan and finance and another three to five years or more 
to Implement. 

are notThe trend priojections, of supply discussed in this chapter 

significantly different from SSC projections. The trend projections of 
arm somewhat below SSC projections due to dif­demand frequently 

in the statistical techniques used. Nevertheless, both sets offerences same conclusions. Retail food pricesprojections lead to basically the 
and imports are likely to continue to increase more rapidly during the 

early 1970k than they did during the 1960. The upward pressures on 

food prices and imports are expected to continue during the last half of 
are taken to increasethe decade, unless aggressive government actions 

the productivity of land, labor, and capital presently employed in agri­

culture; increase the amount of land in farms; and encourage a higher 

rate of investment In the agricultural sector. 
No single program or action is "best" or will provide the "solution" 

to the problem of food supply deficits. Programs must be designed that 

take into account differences in geographical regions as well as differences 
in, products an types of producers raising various products. Sorghum 

production, for example, probably can be increased most readily through 
price support programs and by providing rice, farmers with technical 

informationmand varieties well suited.totheir regions. Government-spo­
ued irrigation and water control programs could have a substantial im­

pact on rice production In some areas. Road construction programs may 

be the easiest way to increase cattle production in some parts of the 



country. Whether or not road construction is the "best" way in the log 
run will depend on the governments ability to implement land use 
policies that will maximize the nation's long-run benefits from the re­
sources in the areas opened. The long.run value'of the forestry resources 
in many new areas may be increased substantially by regulating the way 
trees are cut rather than allowing cattle producers and others to under. 
take "slash and burn" farming in new areas. In some regions, the "best" 
way to increase cattle production may be to concentrate on increasing 
the carrying capacity of pastures, while in other areas, the "best" ap­
proach may be to emphasie improvements in livestock management, 
better disease control, and supplemental feeding programs. 

Supply and demand projections presented in this chapter sugest 
that the rapid rate of growth in earnings from agricultural exports ex­
perienced in the 1960s is unlikely to continue during the 1970s. The 
value of banana exports is expected to level off. The value of beef 
exports is unlikely to increase very much even though world beef prices 
may continue to rise, and Panama will have to restrict beef exports or 
allow domestic prices to increase. Coffee exports are projected to decline. 
Exports of sugar and seafood, on the other hand, are expected to in­
crease. The increased earnings from sugar and seafood exports should 
be enough to keep total earnings from agricultural exports growing 
slightly, but not at 1960 rates. With regard to increasing sugar and sea­
food export earnings, uncertainty exists concerning how rapidly the new 
sugar mill will reach full-capacity production, whether or not the U.S. 
sugar quota will be changed, the speed with which new fishing boats 
will be constructed, and the magnitude of the seafood resources off the 
coasts of Panama. 

Since agricultural exports, especially bananas, are so important as 
sources of export earnings, the expected decline in their growth rate 
has serious implications for the overall rate of growth in the economy. 
Growth in the 1970s cannot continue at the high rate of the 1960s in 
the absence of rapid growth in export earnings. This nccessity intensi­
fies the need for output-increasing policies and programs in agriculture 
so that exports can increase along with supplies for the domestic market. 
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MARKETING
 
BASIC FOODS
 

THt suPPLy AND DEMAND projections discussed in Chapter 4 indicated 
that Panama's food marketing system must be able to handle at least 
20% to 25% more food during 1973-78. This will require sizable in­
vestments in storage, transportation, and foc processing facilities. The 
government, through its price policies, import controls, and taxing 
powers, can play an important role in promoting and directing private 
investment in food marketing. The agricultural Sector Study Commis­
sion (SSC) limited its marketing studies to basic food grains, meat, milk, 
fruits, and vegetables as well as food retailing. These products account 
for over 80% of total consumption of basic foods and are likely to re­
ceive high priority in future market improvement programs. 

Marketing middlemen add to the value of farm products through 
processing, transportation, and storage. Their performance can be judged 
by the composition of end results, which include the cost of marketing 
services, the availability of products at the time and place they are 
needed, the quality of tt;e products, and the degree to which producers 
are provided with infurmation about amounts of products needed in the 
future. Prices are an important factor indetermining how well a market 
performs, and middlemen frequently can exert much direct or indirect 
control over prices. 

Most food marketing is left to private individuals, but the govern­
ment restricts their actions in many ways. It controls prices of nearly all 
major food items; regulates the importation ane exports of many food 
items; enforces laws regulating milk and meat processing; sets minimum 
farm prices for rice and corn; and is actively involved in the storage, proc­
essing. and retailing of some food items, though generally on a mall 
scale. 

The government assists the food marketing sector in several ways. 
Product testingsrvices are available for some food items. Price informa­

g" -" 'a 
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Cold storge faciies that li products to_jwvate realer are opqrted' 
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helped n gducmarkedug costs 
The prliayty gal ofolcial food price policies during 1960-70 ap­

pears to have been the maintenance of stable retail prices; this objective 
Wu achieved with remarkable success. The prices fixed by the govern­
ment have at times favored consumers and at other times producers; but, 

in general, prices have been increased only when it appeared absolutely 
necessary to avcid sisbtantial increases in imports of particular food 
items. In the past. the government has limited its direct marketing activi­

ties primarily to storable products such as grains, potatoes, and onions. 
These operations usually have been part of price control programs rather 

com­than an effort to completely control the marketing of particular 
modities. 

Although the marketing channels are different for each class of 
foods, nearly all have one common characteristic. At some point in the 
market process a few wholesalers or processors control a large percentage 
of the total product. It seems that the government has used price controls 
primarily to regulate the power of the marketing oligopolies. Import 
controls and direct operation of marketing facilities have served as sec­
ondary regulatory instruments. Marketing channels do not appear to 
have become more coinpetitive over time and seem unlikely to do so in 
the future. Both consumers and producers, therefore, are likely to con­

tinue to favor some type of government control over food prices. 

GRAIN MARKTING 

Grain is marketed through both private and government channels.' 
Domestic producers sell to private merchants when farm prices are 

above support levels but deliver substantial quantities of grain to the 
government when free-market prices fall below support levels. In addi­
tion to its direct marketing functions, the government performs regula­
tory functions, including control of consumer prices of grain products, 

as well as performing service functions such as grain inspection and 
grading, research and education, and market news. 

Rice millers dominate the private trade, controlling most of the 
commercial grain storage, milling, drying, and cleaning capacity, along 
with the marketing services fo;' rice and milling by-products. Many 
of the larger milling companies also sell farm machinery, fertilizers, 

Local assemblypesticides, and other inputs needed by rice producers, 
functions are performed by the millers through agents or direct repre­
sentatives and by local dealers and merchant truckers. 

1. Much 1 the material in this section Is bued on Richard Phillips, Needs and 
Ahead,Opportuniies for Inprved Grain, Marketihg in Panama during the Decade 

.frdsad Fesd Grain.,ItU, y. Mauatan. October 1,?1. 
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The major consumer markets for grain products are in the provinces 
of Panama and Colon in the central section of the country, but the major 
production areas are located far from these areas. The largest and most 
rapidly growing grain production area is Chiriqui, the province that 
borders Costa Rica. No railroads serve the grain-producing areas, so 
that the grain must be transported by truck or ship. Most of the grain 
moving from the western provinces moves by truck, but shipments from 
Darien province must move by ship.The general net physical distribution patterns for grain during 
1969-70 can be constructed from the data shown in Table 4.6. For rice, 
the general flow is toward the centers of population, especially Panama 
City and Colon. In terms of rough rice, a total volume of 1,471,000 
quintals moved into Panama province during 1969-70 of which 596,000 
quintals were diverted to Colon. Of that amount, 97,000 quintals were 
sent to Bocas del Toro. Over one-half the total volume moving into 
Panama province (765,000 quintals) came from Chiriqui. This amount 
was supplemented by 236,000 quintals from Veraguas, 32,000 quintals 
from Los Santos, 35,000 quintals from Herrera, 259,000 quintals from 
Code, 68,000 quintals from Darien, and 76,000 quintals from local 
market points in Panama province. 

A large portion of the rice crop is milled in the province where it 
is produced, so that the total tonnage actually transported probably is 
less than three-fourths of the rough rice tonnages. The major portion of 
Chiriqui rice, for example, is milled in that province, with most of the 
remainder moving to intermediate points in Veraguas and Code prov­
inces for milling. 

The flow patterns for corn follow the same general direction of 
those for rice. However, smaller volumes are involved, and corn usually 
moves over shorter distances. For example, in 1970, only 18.5%o of 
the total volume of corn moving into Panama province came from 
Chiriqui, compared to 52% ot the volume of rice. 

The flow patterns for beans closely follow those for corn, except on 
a much smaller scale. Approximately 50% of the beans -produced are 
marketed. Bean marketings in 1969-70 totaled only 54,900 quintals, 
compared to nearly 640,000 quintals of corn marketed. 

In general, the improvement and expansion of grain marketing and 
processing facilities have kept pace with the expanding grain produc. 
tion. Total grain storage capacity at market points in 1970 was re­
ported to be 1,876,700 quintals.' 

Panama has no long-term grain storage reserve. Only normal sea­
sonal supplies are carried over at the end of the year. Some of the total 
storage capacity is undoubtedly used for custom storage of grain reported 
for on-farm consumption and an additional amount for work space. 

2. Latlnsocmit Arlatina. .A.,?aa de Amslienda Teaka atl Depqu.
mento de rn0,Team I D Panama. O1970.o,Ms- v. 
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W of . .. ... on., 

Stongs, Panatm Penonami Santiago Soma David Total 

Bulk 80.0 5.0 85,0 
DB" .. 4 ._ 4 

Total 115.0 85.0 10.0 0.4 100.0 310.4 

Bulk 100.0 100.0
 
DigL2~ ~ 1~Q 2 545. 1,125.0 

Total 145.0 285.0 120.0 200.0 545.0 1,295.0 

Bulk 80.0 105.0 185.0
 
Bag 180.0 W_- 13. 200.4 64. 1,420.4
 

Total 260.0 370.0 130.0 200.4 645.0 1.605.4
 

Source: Phillips, 1971.
 

Still, with staggered harvesting and two crops per year, efficient operators 
should be able to achieve an annual storage turnuver of at least 2.0. Thus 
if the storage facilities are located properly and designed and in condi. 
tion for effective utilization, a total of 1.5 million quintals of storage 
capacity would be ample for present (1974) grain marketing volumes. 

Panama also had ample rice milling capacity to meet 1974 require­
ments. Accurate figures on milling capacity by type and location are not 
available, but the milling industry iscompetitive and has continued to 
upgrade and expand capacity. Many of the mills operate on a 24-hour 
basis during the harvest season, but overall mill capacity is not fully 
utilized on a year-round basis. The government rice mills are main­
tained largely on a standby basis and are used primarily when market 
prices drop to support levels. 

The grain storage capacity by type and ownership at the five termi­
nal markets is shown in Table 5.1. The bulk capacity ismetal silo 
construction. The bag capacity isin flat warehouses, mostly of steel and 
masonry construction. About 40% of the total terminal grain storage 
capacity is located in David and another 23% in Penonome. All the 
capacity at David, Santiago, and Sona is bag storage. The government 
distribution elevator in Panama City and the private rice mill holding 
bins at Penonome account for most of the bulk storage. The total stor­
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age capacity at the five terminal points represents 86% of the total exist. 
ing grain storage.

It is.estimated that there is an additional 271,300 quintals of com­
mercial grain storage capacity'at country points outside the five termi,
nal markets. This capacity is located in smaller towns throughout the
grain-produdng regions and is used primarily for assembling, condition. 
ing, and holding grain as it moves from the farms. Nearly all the grain
storage capacity at country points is flat storage for bagged grain.

Both government and private grain merchants operate buying offices
in the sailer towns and villages throughout the grain production areas.
Grain may be assembled into truckload lots at these buying station 
points, or it may be transported directly from the farm to the nearest 
country or terttnal point for conditioning, storage, and processing. 
. Reliable figures are not available for total on-farm grain storage

cajacity, but it appears that substantial quantities of grain are stored on
the farm. In 1969-'7 , for example, a total of 1,731,400 quintals of rough
ricc, 1,289,300 quit. Als of corn, and 54,610 quintals of edible beans 
were maintained on farms for home consumption. Much of the grain
stored on farms is produced by small farmers who air-dry it in the sun 
or in open sheds before threshing or husking and then store it in their 
homes or adjoining structures, mi~ling it by hand or at local custom 
mills as needed. Few small farmers have proper grain storage facilities,
and most incur substantial storage losses from rodents, insects, and mold.
Some medium farmers store their grain in facilities owned by local co­
operatives. A few of the large, commercial farms are installing their 
own mechanical drying and steel Z'n storage facilities and, in some
 
cases, rice milling machinery. Svch facilities still are very limited, how.
 
ever, even in the commercial rice growing areas.
 

Several types of government programs have a major impact oi grain
production and marketing. Most of these programs and policit- are 
being revised continuously in response to current problems and needs. 
The following is a brief review of the major programs in effect in 1973. 

Government Programs 

PRICK SUPPOITs AND CONTROLS. Panama has maintained the farm prices
of rice, corn, and edible beans at levels above world market prices
in order to support farm incomes and encourage increased produc­

tion. Prices of these products also are controlled at tl_ retail level. The
farm price supports are maintained by accepting delivery of grains from 
producers at the announced price support levels. The retail price con­
trols are maintained by government sales of domestic and imported grain. 

GR m IPmORT rouIcxs. All grain imports are made direc'-y by the gov.
eminent. Because domestic prices are substantially above world 
market prices, the import operation provides a major source of 



menue to support the total price stabilization and marketing operations 
of the governmbit. 

Government policy has been to keep grain imports at minimum 
levels Rice is imported only when, studies of rice stocks in all positions 
indicate definite approaching shortages. Corn is imported only when 
essential to supply food and processing indus.r, demands. This policy 
has served to ration available supplies of domestic grain and to hold 
retail prices close to the legal maximums In the case'of the poultry 
and livestock feed industry, government policies have caused maximum 
substitution of rice bran, wheat by-products, and other ingredients for 
corn in formula feeds. 

RZESARCH AND IMUCATIONAL PROCAAMS. Many of the research and educa­
tional programs affecting grain production and marketing are 
strongly oriented toward rice rather than corn or edible beans. 

Major programs affecting producers include crop breeding, fertilization, 
variety testing, pest control, and demonstratior programs carried out 
at the agricultural experiment stations. In addition, detailed cost of 
production studies are conducted on a continuing basis. 

Marketing research and ecucation include studies of milling per­
formance and techniques fordifferent rice varieties, educational pro­
grams on quality testing and grading, and other technical aspects of 
grain processing and marketing. The total impact of the research and 
educational programs is difficult to measure, but. it seems clear that they 
have been a major factor in achieving increased yields and production 
of rice and corn.3 

GRAIN GRADING AND INSPEcTION. Under the existing price support pro­
gram, Panama is developing a workable grain grading and inspec­
tion system. The government trains inspectors and provides inspec­

tion services and laboratory analyses to millers and private handlers 
who desire them. Although the private trade has been slow in shifting 
to the use of standard quality measurements when buying from pro­
ducers, the change can be expected in time. 

The dockage system for excessive moisture and foreign material, 
based on careful sample inspection of the grain, is practical in most pro­
duction areas. Because grain is sold by weight, producers and handlers 
alike readily understand dockage for extra water and extraneous ma­
terial in grain. The system encourages producers to harvest and handle 
the grain properly and rewards them for doing 3o. 

3. The potential of research and educational programs for increasing grain 
production are discussed in greater detail In Charles Breitenbach, Development of an 
Action Program to Systematically Achieve an Expanded Production of Badc Cereal 
and Lesuminoua Grains in the Republic of Panama, AID, Panama, February 1975. 
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Projected increases in the volumes of production and consumption
of grain imply that expanded marketing facilities will be needed.

Some of the existing facilities need remodeling and updating, but much 
of this renovation can be accomplished in the process of adding to the
existing capacity. The needs fdr expansion and updating of the grain
marketing facilities vary cohsiderably from one province to another,
both in magnitude and in the kinds of facilities needed to meet the 
projected requirements. 
I...: The summary of projected grain marketings and shipments by
province shown in Table 5.2 forms the basis for projecting future re­
quirements for marketing facilities. The figures in the table show the
estimated total marketings and shipments of all three grains for 1970
and the projected levels for 1975 and 1980.4 The marketings and ship­
menu of rice are in rough rice equivalent; those of corn and edible
beans are on a shelled basis. 

The indicated marketing volumes in Section A of the table repre­
sent the projected total off-farm sales of grain produced in each province.
For the country as a whole, marketings of the three grains are projected
to reach 5,920,300 quintals by 1975 and 5,233,800 quintals by 1980. 
Most of the increase in marketings between 1970 and 1930 is projected
to occur in Chiriqui (1,044,900 quintals), Veraguas (483,200 quintals),
Cocle (45,800 quintals), Panama (292,800 quintals), and Darien (239,400
quintals).

The indicated shipments in Section B of Table 5.2 represent the
projected net total annual volume of grain to be, transported from the
province to other areas or from other areas to the province. Except for
imports, the total provincial outshipments and inshipments cancel out 
for the country as a whole so that the totals are zero. Provinces with
major increases in projected outbound shipments over the 1970-80
period include Chiriqui (716,100 quintals), Veraguas (445,500 quintals),
Darien (213,500 quintals), and Cocle (190,100 quintals). Those with
major increases in projected inbound shipments include Panama 
(1,513,200 quintals), Colon (167,900 quintals), and Bocas del Toro 
(58,500 quintals). 

NEED FOR ADDITIONAL STORAGE FACILITIES. The need for additional grain
storage capacity depends largely upon the average total storage 
4. The data in Table 5.2 are based on the supply and demand projections pre­pared by the Food and Feed Grain Institute in 1971. The estimates prepared by theinstitute In 1973 muuat that Panama has the potentiul to substantially increase theproduction of grain sorghum. The potential increase in sorghum production Is nottaken Into account In the atimates of grain storage capacity discumed In this section, 
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del Los Cmmtay 
Toro Chiriqul Veragums Harr*_-a Santos Code Panama Orlon 1Dwiie Total 

a. Ric* 5.4 1,093.5 236.0 35.1 31.9 359.9 48.1 11.7 90,0 1,911.6 
b. 
c. 
d. 

Corn 
Dean$ 
Total 

2.0 
-2..~j

7.7 

207.0 
.0 

1,320.5 

154.9 
-Z" 
413.0 

65.9 
.... L 
102.0 

44.9 
.6z 
78.6 

11.8 
_ 
375.0 

54.3 
...2A 
105.0 

15.5 83.5 
-- A~ .. JA3 

27.7 176.' 

6398 
.9 

2,6063 

2. l 
a. RIce 7.7 1,,J4.5 355.8 70.9 31.9 449.7 157.2 38.0 180.9 2,74&6 
b. Gown 
C. Boos 

3.7 
0.4 

3 3.4 
.9 

22A.8 
.. M 

66.0 
1.0 

96.4 
. 

66.2 
. 

146.7 
.&7..s 

26.1 
IS2a 

136.0 
.-­_ . 

1,103.3 
70,4 

4. Total 11.8 1,767.8 657.A 139.9 130.1 521.2 306.6 64.9 320.2 3,920.3 

3. j 

a. Rice 7.7 1,918.9 553.4 90.1 31.9 600.4 175.1 46.5 244.5 3,660.5 
b. Corn 5.1 436.0 299.2 81.3 138.2 115.0 219.6 32.4 168.4 -1,495.2 

d. Total 13.2 2,365.4 896.2 172.4 171.9 720.8 397.8 79.9 416.2 5,233.8 
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Santos Cocl. Pan. C- .on rien 

CAuntry 
Total 

1.1970 

a. Rice 
b. Corn 
c. B 
d. Total 

2. 9 
a. Ric* 
b. Corn 

c.eans 
d. Total 

3.10 
a. Rica 
b. Corn 
c. bans 
d. Total 

-97.4 
-23.7 
-3.0 

-124.1 

-114.9 
-34.8 

-313.9 
-152.8 

-135.6 
-43.1 

-
-182.4 

765.2 
114.2 

892.6 

993.5 
164.5 

1,161.9 

1,402.1 
206.6 

. 
-4.6 

236.0 
154.9 

3 .1 
413.0 

395.8 
209.8 

40-2a 
645.8 

553.4 
261.5 
43.6 

858.5 

35.1 
54.2 
10 

90.3 

70.9 
39.8 

0-3a 
111.0 

74.1 
39.9 
-0 

114.00.5 

31.9 
41.3 
_L 
75.0 

31.9 
79.2 

1. 
112.5 

31.9 
114.3 

147.3 

256.6 -1,010.4 
-12.6 -366.2 
-4 -. 3 

28.6/-14.2 -1,406.9 

313.1 -1,513.2 
3.8 -511.5 
0-4. 

316.9-08 -2,066.7 

425.1 -2,167.8 
23.6 -691.3 
. A, 

448.7/-2.0 -2,920.1 

-296.5 
-78.3 

-
-372.6 

-327.5 
-112.3 

-. 
-449.1 

-389.5 
-139.8 
-11.2 

-540.5 

67.5 
66.2 

.6 
138.3 

150.4 
114.7 

24 
267.5 

206.3 
143.3 
2.2 

351.8 

0.0 
-50.0 
0 . 

-50.0 

0.0 
-46.8 

-
-53.8 

0.0 
-85.0 

-121.1 

Soucet Phillips, 1971. 

a 
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turnover rate that am be expected in the future. The total turn­
over depends upon harvesting patterns, the year-end carryover, and the
number of dilerent facilities within the total system through which the
grain moves m its way to the ultimate consumer. It also depends upon
the effectiveness with which the various storage facilities In the system
can be utilized. For example, if government storage facilities are utilizedonly for grain delivered under the price support program, the average
total utilization 'will be relatively low in years when market prices to
farmers remain above support prices. However, if the government facili.ties can be leaed to private handlers when not needed for receiving
grain delivered under the support program, the average total utilizationof storage capacity will be relatively high.

The aveW storage turnover of grain in private and government
storage failities in 196970 was approximately I.S. If the storage facili­
ties are ocated properly and utilized effectively, turnover rates with
future increased marketing volumes,;an be slightly higher than those 
achieved in 1969-70. With regard to distribution facilities, since onemonth's supply in the consumption centers isadequate to ensure orderly
marketing, an annual turnover of 12.0 is used as the staindard. In the 
case of grain storage facilities at processing and shipment points (includ­
ing both country and terminal facilities), an average total annual turn­
over of about 2.0 is indicated for an orderly marketing system. Indi­
vidual marketing units should be able to achieve a turnover of 2.5 for
rice storage and 4.0 for corn storage. It should be pointed out that the 
aggregate annual average turnover will not be as high as the turnover
for individual units because some of the grain will move through two or 
more facilities within the marketing system (e.g., from a country storage
unit to a terminal storage unit).

The projected grain storage capacity requirements for 1975 and
1960 are shown in Table 5.3. The "additional capacity needed" is ob­
tained by subtracting the existing private storage capacity in 1970 from
the projected "total capacity needed" in 1975 and 1980. The "additional
capacity needed with 80%/o of GOP [Government of Panama]" is the 
amount of new storage capacity that would be needed if 80% of thegovernment's storage capacity were utilized, either by leasing govern­
ment facilities to privaite operators or by storing grain purchased as part
of the government's price support program. Leasing 80% of the govern.
ment's grain storage capacity to private operators would reduce the 
amount of new capacity needed in 1975 by !'5% and that needed in 1980
by 20%/. The remaining 20% would still provide some standby capacity
if farm prices should drop below support levels.

A leasing program could result in substantial savings in the capital
outlay for new facilities and in improved operating eficiency of themarketing system as a whole without loss of the benefits from a farmPrice support program. The total additional grain storage capacity 
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Additional
 
Total Additional Capacity Needed

Caiccity eeed Capacit Needud ' . of GOPProvince 1975 1980 1975 1980 1975 1980 

Boca del Toro 16 18 14 .316 15 
Chirlqui 884 1,183 572
273 189 488
 

Veraguas 329 
 448 0 0
68 60 

Herrer& 70 86 29 2913 13 


Los Santos 65 86 39 
 60 39 60
 

Cocle 260 360 67 0
0 0 


Panama 281 104 32a
379 202 127a
 

Colon 
 61 74 61 61
74 74
 

Darien 160 206 150 198 
 146 194
 

Total 2,126 2,842 654 1,286 1,047
493 


Sources Phillips, 1971.
 
aBased on the assuption that only 60% of the government's dis­

tribution facilities in Panama City are available for leasing in
 years wben limited amounts of grain are purchased under the price
 
support programs.
 

needed by 1975 is 634,000 quintals without the leasing program and
493,000 quintals with the leasing program. Chiriqui province needs 
nearly 42% of the projected 1975 additional storage requirements. If

the highway under construction to the rice production 
areas of Darien
province is not completed, much of the additional capacity indicated
for this province will have to be located in Panama province instead.
If the government's program to encourage grain sorghum production is
successful, additional -torage capacity will be needed in some provinces,
especially Chiriqul and Panama. 

The type, number, and size of the additional storage facilities for 
an improved total marketing system vary by province Th- beat config.
unto. for each province depends upon the existing facilities; the total 



i al pacity neeedd o meet",projected requlm --therelative 
mix of rice, corn, and beans used in determining the plojected require­
men1s; die average size and type of grain producers in the area; the ade­
quacyvo, farm.tomarket roads; and the ultimate destination of the grain 
marketl4 in the area. Bcas del Toro, for example, needs small country 
st iae be Incorporated with small rice mills and supportingwilts 
facilities in the city of Bocas del Toro for handling shipped-in grain. 
Because the projected additional volumes and storage capacities ure rela­
tively mall "in both cases, simple low-cost structures are indicated. Rice 
dominates the determination tf storage requirements, so that country 
storage units ihould be incorporated with small rice mills and supporting 
cleaning and drying equipment. These country units should be flat stor­
age structures for receiving and handling grain in sacks. 

In contrast to Bocas del Toro, the Chiriqui 'area is characterized by 
relatively large mechanized farms and rapidly expanding surplus pro­
duction of rice. There are a number of mills in the area, all of which 
have facilities for storage of both ro,ih And milled rice and for drying 
and cleaning the grain. Farm-to-market roads are adequate, and market­
ing costs can be reduced by conveiing from sacks to bulk handling di­
rectly from the farm. Bulk handling oi rice already is working effectively 
in the Penonome area of Cocle province. Silo storage would best meet 
the projected requirements at both country and terminal locations in 
Chiriqui province. Terminal facilities should be designed for handling 
milled rice and cleaned and dried corn on pallets or belt conveyors for 
efficient loading to trucks for outbound shipments. Approximately four 
additional country facilities and five additional terminal facilities will 
be needed in Zhiriqui by 1980. Some or all of these may represent re­
modeling of and additions to existing rice mills in the area. 

ADDITIONAL MILLING CAPACITY NEIDED. It is estimated that Panama will 
need an additional 44 metric tons per hour of rice milling capacity 
by 1960.' This estimate includes 25 tons per hour of replacement 

capacity and 19 tons per hour of new capacity. Some of the additional 
rice mills will be needed at government facilities, but most will be 
needed by the private grain dealers. 

IMDnTIONAL CLEANING AND DRYING VACILITiES. An estimated 95 metric tons 
per hour of new cleaning and drying capacity will be needed by 
1i80 to handle the projected increases in marketings of rice, corn, 

and grain sorghum, Another 63 tons per hour will be needed to replace 
existing equipment; again, most of the new facilities will be needed by 
the private sector. 

&.ft 597. 
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TaANsPOATATION FACILITIS. The trucking industry will have to make an 
estimated net investment of about 6 new 10-ton, iong-haul rip and 
and IS, new 2.5-ton trucks for farm-to-market hauls each yea In 

order to handle the projected increases in grain marketing, 

ESTIMATED COSTS OF NEW MARKETING FACILITIES. The total cost of the new 
grain marketing facilities needed during the 1970. is as follows: 

Grain storage facilities B/i.477,500 
Rice milling facilities 1,114,700 
Cleaning and drying facilities 450,400 

Subtotal 3,042,600 
Grain truck. 2,948,600 

Total B/5:01.200 

These cost estimates include no provision for additional infrastructure 
such as office buildings, educational facilities, and roads. The estimates 
should be considered the minimum amounts necessary to obtain the fa­
cilities needed, assuming that funds are used wisely and effectively. The 
estimates indicate that Panama must invest approximately B/600,000 
annually in grain marketing facilities in order to handle the expected 
increases in production. 

1rain Priee *rd Meatifng Mergim 

Prices of rice, corn, and edible beans are supported at the farm level 
and controlled at the retail level by government policy. The price 

support levels are uniform in all provinces with no adjustment for trans­
port cost to the consuming markets. They are uniform through time 
from harvest until the next planting season, with no adjustment for 
storage costs. They are uniform by class of grain except for differentials 
made in the support levels for four classes of rice (extra long grain, 
long grain, medium grain, and short grain) which began in the 1970-71 
marketing year. No distinction is made between dent and flint corn 
classes. Differentials for quality in the support levels are made by ap­
plying dockage scales for excess moisture and foreign material content 
to rice and corn and by applying price discount scales for excess mois­
ture, foreign material,' and admixture of other classes to edible beans. 
In addition, the support price for rice depends upon milling qunlity in 
terms of the prentaes of Sound kernelh broken kernels, and "points." 
The dasication and grading system used under the price support pro­
gram is moe refn than that customarily used for grain purchases fom 
farmers by the pvate trade. 



The ,uppt price levls for rice have remained constant for a 
number'of yeatswith amaximum support prceof 3/6 per quintal. The 
milling qutliy pvisons instituted in the rice supports in 1970-71 had 
the eflect of lhtdy lowering the average support levels. The lotrg.term
trend In market prices paid to farmers for rice has been slightly down. 
ward. 

The support price for corn was raised to B/4.25 per quintal in 
August of 1970 in an effort to stimulate increased production. With 
the increased market demand, particularly by the poultry industry, and 
the tight regulation of imports, the long-term trend in domestic corn 
prices received by farmers has been upward.

Support prices for edible beans have been maintaind at B/8 per
quintal for frijoles and B/il per quintal for porotos for some time. 
However, the longterm trend in market prices has been upward as 
demand continues to increase and supply continues to decrease. 

Stability in support price levels and the past record of acceptance
of delivery of large quantities of grain under the price support program
allowed the support prices to function as forward prices. Farmers knew 
the support levelsand had assurance that they would be effective at the 
time planting decisions were made. 

SEAWNAL PATTERNS IN MARKET PIczS. The seasonal and secular patterns
in farm prices of rice, corn, and edible beans were analyzed by the 
SSC, using monthly price data from 1962 to 1970. Results of the SSC 

study are presented in Table 5.4. Rice and corn prices usually are lowest 
in October and highest in July, immediately before the start of the fall
harvest. There isless seasonal variation in the farm price of edible beans 
than in the prices of rice and corn. Bean prices tend to be lowest in 
March at the peak of the spring harvest and highest in October. 

During the 1962-70 period, the farm price of rice declined nearly
B/0.01 per quintal per month on the average. The average price of 
No. I rough rice during this period was B/5.77 per quintal, while No. 2 
rough rice sold for B/4.94 per quintal. The farm price of corn averaged
B/ .64 per quintal and increased by B/0.0076 per quintal per month. 
Edible beans sold fpr B/9.98 per quintal and moved upward monthly
by 5/0.015 per quinal.

These average sessonal fluctuations in the prices received by farm. 
en are siificant, but they are not adequate to cover the full costa of 
storing rice and only barely adequate to cover the full costs of storing 
corn and edible beans through the production season. The average sea­
sonal price rise for No. Irough rice from October to the following July
is about R/0-059 per quintal per month. The full storage cost for rice, 
even In an efcient commercial operation, is at least B/0.10 per quintal 
per month. At 1% per month, the interest on the storage inventory
alone is about B/0.05 per quintal per month. Thus, at the average sea. 
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Month and 
 Rouah Rice Edible 
No. 2 Crn dinsParameter No. 


(index as X) 
January 97.6 96.6 96.6 
 102.4
 
February 98.8 97.8 95.6 93.7 
March 100.6 101.0 94.9 89.7 
April 100.8 
 101.0 94.7 
 91.0
 

Amy 102.8 103.6 100.7 95.6 
June 105.2 105.8 107.8 101.1
 
July 105.2 106.9 
 115.2 104.6 
August 101.6 
 103.1 110.2 
 102.3
 
September 97.7 97.8 
 95.2 103.0
 
October 96.1 95.6 93.4 108.7
 
November 96.5 95.1 96.5 104.3
 
December 
 96.9 95.5 
 99.4 103.2
 

(prices in balboas) 
Average Price (Y) 5.77 4.94 
 3.64 9.98
 

Trend in Monthly 
Price (b) -0.0097 -0.0097 40.0076 
 0.0147
 

sonal price patterns prevailing in Panama, on-farm storage of rice is notprofitable. Off-farm storage at milling points is profitable only becauseit permits more effective use of milling facilities throughout the year.
The average seasonal price rise for corn from October throughMarch and from April through July is about B/0.069 per quintal permonth. A properly timed commercial storage operation can cover fullstorage costs at the prevailing. seasonal -rice patterns for corn, but on.farm storage isnot profitable. Corn inventory carrying cost alone is at

least B/O.04 per quintal per month. 
The average seasonal rise in the price of edible beans from March
through October is about B/0.27 per quintal per month. This increase 



should, be adequate tocoer full stomp coo% even thosb the inven­
tory carrying cost alone for edible beans is about blO.lO par quintal per 
month. The average seasonal price for edible: beans falls continuously 
from, October through' February, so that storage through this period can­
not be justified. 

The average seasonal price patterns for milled rice at the retail level 
show little relationship to the price patterns for rough rice at the farm 
level. The seasonally constant price ceiling has kept consumer prices 
from following normal seasonal patterns resulting from harvest cycles. 
Prices have remained so nearly constant at or near ceiling levels that 

seasonal patttrns are obscured by the declining secular trend in rice 
prices. 

GEOGRAPHICAL FRICE DIFFIASNCES. The government's price support pro­
grams have tended to reduce geographical differences in grain prices, 
especially for rice. Most regional differences in grain prices may be 

attributed to differences in assembly and marketing costs. In the case 

of rice, the regional differences in price are seldom large enough to cover 
transportation cost differences from the production areas to the major 
consumption centers in Panama and Colon provinces. 

MARKETING MARGINS. For the country as a whole, rice producers have re­
ceived on the average about two-thirds of the consumers' expendi­
tures on rice. The producer's relatively high share is explained 

partly by the scale of rice production and partly by the competitiveness 
of the rice milling industry in some areas. 

Marketing margins on edible beans are relatively wide. Farmers 
of the consumers' expenditures on beans.generally receive about 45% 

Most of the beans are produced by relatively small farmers, so that local 

assembly costs are high. Additionally, small volumes increase the ex­

pense of handling methods; therefore, unit costs are relatively high at 
all steps in the marketing system. 

Marketing margins for corn vary greatly between the portion chan­

neled to poultry and livestock feed manufacturers and other industrial 

outlets and that channeled to retail food outlets. Farmers receive be­

tween 75% and 80% of the user's dollar for the portion channeled to 

industry but only about 60% of that channeled to human consumption. 

arrtVVNEM Of PRMc SUP,PORT PROGRAM. The present price support 
program for rice seems to have proved effective in maintaining mini­
mum prices to farmers and stimulating production. The efficiency 

of the marketing system for rice probably could be improved if the struc­
ture of rice price supports were refined to more accurately reflect difler­

in value due to place, time, and quality.eno 




The price supports for corn have been leu effective in stimulating 
increased production than have those for, rice. It is too early to measure 
the production response that might be attributed to the recent increase 
in support prices for corn, Some response can be expected, but it appears 
that many farmers still Aind rice the more profitable crop and and will 
not make a significant shift to corn production. It seems probable that 
market prices for corn have not been the factor limiting increased corn 
production, Programs are needed to reduce the per quintal costs of corn 
production in order to make this crop more profitable to farmers and 
thereby stimulate increased production. 

A major problem with higher support prices and higher market 
prices for corn is the depressing effect on the poultry and livestock in­

ustries. At 1972 world market prices, corn and other feed grains repre­
sented important and economic ingredients for poultry and livestock 
rations. When feed grains are available at reasonable cost, the poultry 
and livestock industries are stimulated to expand to meet growing de­
mands for meat. eggs. and dairy products. When feed grains are high 
priced, poultry and livestock production costs are high, even though 
other ingredients are substituted in the ration as far as possible. When 
poultry and livestock production are forced to compete with human food 
outlets in demand for corn, the domestic poultry and livestock industries 
remain depressed and the needed meat, eggs, and dairy products must 
be imported. 

There may be a relatively easy answer to Panama's dilemma in this 
respect. Flint corn is needed to supply the demand for human food; the 
flint varieties are adapted to cultivation by small producers. Yields are 
relatively low and costs of production high, but the human food market 
can support relatively high prices to cover the production costs. Price' 
supports for flint corn at B/4.25 per quintal, or even higher, can be ab­
sorbed without serious adverse effect on the economy. 

Dent corn, rather than flint corn, normally is the economic source of 
energy in poultry and livestock rations. The high.yiclding dent forn 
hybrids are more suited to cultivation by the large mechanized producers 
than by the small farmers. Production management is more exacting 
than for the indigenous flint varieties. Mechanical harvesting, drying, 
and handling in bulk are desirable. Specialized grain storage facilities 
are needed on the farm or at nearby market points. When the produc­
tion management and handling system is provided, the dent hybrids 
provide high yields and can be produced at a low cost per quintal. If 
these facilities are developed and the market assured, dent corn produc­
tion can be profitable to Panama's larger farmers, with suitable soil and 
climatic conditions, at price support levels of B/3.50 per quintal or less. 

Price supports for corn could be established to allow higher prices 
for flint corn than for dent corn. At the same time, separate research 



and 4duscation programs tailored to flnt corn production by small farm­
en and dent orn production on large mechanized farms would help to 
bring about the desired Production responses
•-The retail ceiling prices onmilled rice, corn, and edible beans have 

been reasonably elective. At existing levels, ceiling prices provide price 
protection to consumers and still enable efficient millers and handlers 
to cover costs. Some minor adjustments In the ceiling prices to reflect 
differences in harvesting patterns and storage and transportation costs 
would encourage grain merchants to increase storage capacity and help 
reduce seasonal market shortages. The ability of the government to 
maintain the existing ceiling prices will depend upon continued and 
substantial increases in national production of grains or an increase in 
impaeum
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Milk marketing begins on the farm at milking time. How milk is 
handled on the farm determines its potential uses and affects the way 

it is marketed. The on-farm handling is influenced by the fact that over 
90%. of the milk produced comes from dual-purpose beef and dairy 
herds with its sale being a secondary and highly seasonal operation. 
When dairying is a secondary operation, less attention is given to the 
use of sanitary milking and handling procedures. As a result, nearly 
all milk from joint beef-dairy operations is sold as industrial grade or 
Grade B at best. 

In 1970, there were roughly 4,000 dairy .breed cows on approxi­
mately 25 large, specialized dairy farms. Census data indicate that there 
were another 6,000 dairy breed cows, largely Holstein-Friesian and 
Brown Swiss, on smaller farms. The specialized dairy farms produced 
approximately 6 million liters or 8.5% of the 71 million liters produced. 
The production of cows on specialized dairy farms was more than 
double the national average of 2 liters per day. The entire herd milked 

98,450 cows, which is less than 8% of the total cattle population.was 
The dual-purpose cattle are generally Cebu-Criollo crosses with some 
admixture of the specialized dairy breeds.' 

The large, specialized dairy farms can justify investment in milk 
cooling equipment and other facilities necessary for proper milk han­
dling. These farms can also be inspected frequently to ensure that they 
comply with government requirements for Grade A milk production, 
which is not the case with farms milking only a few low-producing 
cows once a day as part of a joint beef-dairy operation. Educational 
programs may encourage small producers to wash cows properly before 
milking, sterilize milk handling equipment, and control mastitis. How­

6. Charles P. Swete, Milk Production and Marketing in anama, GOP report,
Dmbsr t1sI. 
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ever, small-scale operations generally would not find it jprhltable to 
invest in cooling facilities and other equipment necessary for Grade A 
milk production. Under these conditions, the only method of increasing 
the production of Grade A milk is to encourage the expansion in size 
and number of specialized dairy farms, which would be accomplished 
most easily by allowing the farm price of Grade A milk to increase. 

Total milk production has remained approximately constant since 
1967, fluctuating around 71 million liters annually. The consistency of 
production may be partly due to the change in the relative prices of beef 
and milk during 1960-70. Given the predominance of dual-purpose 
herds, the relationship between milk and meat prices affects the alloca­
tion of milk between calf feeding and the off-farm market. In 1961, 
with milk at B/0.09 per liter and beef at B/0.145 per kilogram, 1.61 
liters of milk were required to equal I kilogram of beef. By 1972, with 
milk at B/0.10 and beef at B/0.18, the ratio was 1.80 liters of milk to 
1 kilogram of beef.? 

Increasing the price of industrial grade milk would encourage farm­
ers to market more milk rather than feeding it to calves. It seems un­
likely, however, that price increases alone will have much impact on the 
technology of milk production. Extensive education programs on live­
stock management will be necessary if the average production per cow is 
to be increased. A study of the profitability of milk production in Cen­
tral America prepared by the Inter-American Institute of Agricultural 
Sciences (IICA) in 1970 determined that the use of feed concentrates 
resulted in increased revenues of 3.5 times the cost of the concentrates. 
Investment in purebred cows resulted in rates of return on investment, 
ranging from nearly 8%0 to over 50o%. Purebred dairy cattle may not 
be appropriate for dual-purpose herds in Panama, but there are oppor­
tunities to promote the upgrading of herds, e.g., increased emphasis on 
dual-purpose dairy cows at livestock fairs, promotion of performance 
records for bulls, and expansion of artificial insemination programs. 
There appears to be general agreement that both better feeding and 
upgrading of herds would be profitable for even small-scale livestock op­
erations. Milk processors could provide valuable assistance in programs 
to increase milk production, and they would benefit by increased utili­
zation of their processing facilities. 

Los Santos, Herrera, and Chiriqui provinces account for nearly 
three-fourths of Panama's total milk production and over 80% of the 
total sales of raw milk for the production of condensed, evaporated, and 
powdered milk. Most of the Grade A milk is produced in Panama and 
Chiriqui provinces (Table 5.5). 

7. Louis F. Hernann, Beef and Milk Production and Marketing In Panatwa, 
American Technical Assistance Corporation, Panama, December 1971. 

8. Juan Antonio Aguirre, 1conomia, Tecnologfia, Rentabilidad de Is Produc6n 
de Leche en los Tnipima de Anadri Central, San Carlm Cota Ria, IICA, San Jos, 
In. 
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Sales of Raw 
Milk Milk for b 

No. of Production& Processing
 
Province Dairy'Cowea (000 liters) (000 liters)
 

Lot Santos 35,600 25,309 9,328
 

Herrera 23,200 13,979 5,325 

Chiriqui 22.300 13,263 6,475 

Cocle" 6,600 7,292 2,940 

Panama 6,100 8,002 964
 

Veraguas 3,700 2,471 679
 

490 --
Colon 700 


Bocas del Toro 200 227 -­

21 --
Darien 50 


Total 98,450 71,054 25,711
 

Sources Food Industries Development, Ltd., Milk Processing in the
 

Republic of Panama, Haifa, Israel, December 1971.
 

a1970.
 

bSalos of raw milk for the production of condensed, evaporated,
 

and powdered milk in 1969. 

The distribution of fluid milk by various uses in 1969 is shown 
in Table 5.6. Producers sold approximately 30% of their milk for con. 
sumption as raw, unpasteurized milk. Slightly over 25% of total milk 
production was processed into evaporated and condensed milk. Over 
three-fourths of the evaporat,.d and condensed milk was produced at 
the Nestle plant at Nata in Code province; most of the remainder was 
produced by Industrias lUcteas, S.A., which is Panama's largest milk 
company. Pasteurized milk accounted for 22% of total milk utilized. 
Industrias Licteas, processed nearly 94% of all pasteurized milk. One 
company (Klim) processed 8.5% of total milk production into powdered 
whole milk. Manufactured cheese utilized slightly over 5% of total milk 
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Form of Utilization 


Raw Milk 

Milk Processed into Evaporated 
and Condensed 

Nestle 14,860 
Ind. Igcteas 3,475 
Unaccounted for 982 

Pasteurized Milk 

Cia. Supreema 1,060 
Ind. Lacteas 15,900 
Ind. Unidas 40 

Milk Processed into Powdered 

Whole Milk 

Klim 6,475 

Manufactured Cheese 
(Milk to Cheese Calculated 
at 8 to 1) 

Home Consumption of Milk 

Homemade Cheese 

Milk in Ice Cream 

Total 


Sources Swett, 1971.
 

s 

Thousands 
of Liters 

23,367 

19,317 

Percent 

30.5 

25,3 

17,000 22.2 

6,475 8.5 

4,000 5.2 

3,200 

3,060 

57 

76,476 

4.2 

4.0 

0.1 

100.0 

production. The remaining 8% was consumed by producers either as 
raw milk or was processed in the form of homemade cheese. 

Industrias Lcticeas, the principal supplier of pasteurized milk, pur. 
chased 24,603,800 liters of fresh raw milk in 1970 from over 1,000 milk 
producers. Only 23 of its suppliers produced Grade A milk; 5 of them 
were located in Panama province, 15 in Chiriqui, 1 in Colon, and 2 in 
Code. These producers delivered 5.4 million liters of Grade A milk. 
The remaining 19.2 million liters were received as industrial milk. 

Grade A milk is picked up daily at the farm in Panama and Colon 
and delivered directly to the Industrias Lcteas processing plant. In 



other provinces Grade A milk is ist, taken oreiigstim n 
Chirqui.. Ciiar or ,Chorrera and-then transpoweddaily to Panama 
City. Producers In Chirqui province generally receive B/0.05 less per 
lur than produce In Panama province, a dilermnce that covr addi­
tional collection and transportation costs The company maintains a 
full-time veterinarian who inspects and gives technical advice and as­
sistance to the 15 Grade A milk producers in Chiriqui. 

industrial milk is delivered to the Industrias LActeas receiving sta­
tions without being precooled. All milk is cooled at 400 F at the collec­
tion stations and transported to Panama City in stainles steel tanks. 

The largest quantity of milk is received at the Chitre station. 
In 1969, approximately 20% of the company's Grade A pasteurized 

milk was sold in the Canal Zone with most of the remainder sold in 

Panama City and nearby urban centers. Grade B pasteurized milk ac­

couwied for two-thirds of the company's total sales of pasteurized milk. 

The rtmnainder of the company's raw milk was used for evaporated milk, 

powdered skim milk, ice cream mix, cheese, yogurt, and other milk 

drinks. 
Of the 40,000 gallons of ice cream mix prepared monthly, Industrias 

IActeas sold approximately 6,000 gallons to ice cteam manufacturers 

(Dairy Queen, Tastee Freeze, and Tambal) and used the remainder to 

prepare its own ice cream. Powdered skim milk is used to replace 

whole milk in the ice cream formula during the dry season. 
The company has plant capacity for pasteurizing over 27 million 

liters annually on a one-shift basis. In 1970, its pasteurizing facilities 

were operating at about 60% of this one-shift capacity. It had approxi­

mately 40 refrigerated trucks that made daily deliveries to retail stores 

and five trucks that made home deliveries. 
In general, the milk processing industry in Panama can be described 

as an oligopoly with two dominant firms. Industrias Licteas controls the 

distribution of most of the pasteurized milk, and Nestle controls most of 

the production of evaporated and condensed milk. In 1969, these com­

panies handled 45% of the nation's total milk production and nearly 
Theirthree-fourths of all milk sold to commercial processing companies. 

market power is influenced by the governmen.t through price and im­

port controls. 
Panama appears to have, adequate milk processing and pasteurizing 

facilities for the present and near future. Latinoconsult estimated that 

milk processing plants were operating at about 70% of their capacity 

during the peak production months.' The quality of most milk plant 

facilities reportedly is adequate, and the facilities appear to be appro­
priately located. 

-. "Lad-kthas mt Aami.. SA., Pftpaua de Demrrollo Gaadero, ltudio k 
- ' ?aad.m, Wwnhde WI 
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The major milk marketing problem appear to be. imprope han. 
dling and lack of sanitation at nearly all points in the milk marketing 
process. A consumer survey in Panama City in 1972 indicated that 77% 
of the conumers would buy more milk if quality were improved.'0 Of 
the 350 families surveyed, 46% stated that the quality of milk was poor, 
did not have a good taste, and did not keep well. These complaints are 
not due to milk products standards, which are more than adequate. 
Based on existing standards, the milk sold in Panama City should be 
nearly the best in the nation; the problem lies in enforcement. 

Independent testing of milk products carried out in 1972 confirmed 
consumers' opinions about the quality of milk products sold in Panama 
City. There was wide variation in the fat content of pasteurized milk. 
Samples tested ranged from 2.1% to 3.2% fat, even though the standards 
set by law specify a minimum of 3.5%. The bacteria counts on raw 
milk received at the dairy processing plant were extremely high in most 
cases, which can be attributed mainly to poor handling of the milk 
before it reaches the rural receiving plants. The bacteria counts of pas­
teurized milk were quite good, but the coliform counts in ice cream 
frequently were unsatisfactory.

The lack of -anilary milk handling starts at the farm. Cows are not 
properly washed before milking, farmers fail to check for mastitic milk, 
diseased cows are not separated from the herd, and cooling facilities fre­
quently are not available, and even when they are, they are not used or 
properly maintained. Even the simplest practices such as the use of 
proper milk filters frequently are ignored. 

The purchasing procedures followed by the processors can influence 
the way milk is handled on the farm. When milk is purchased by vol­
ume only with no consideration given for differences in fat or solids 
content, the producers are tempted to add water; there is considerable 
evidence that producers succumb to this temptation. No testing is done 
for abnormal milk; therefore, no action can be taken to identify farmers 

No testing is done for antibioticsdelivering milk from diseased cows. 
of pesticides in the milk. As a result, it is difficult to discourage farmers 
from selling milk from cows being treated with antibiotics or to encour­
age them to exercise proper control in the selection and use of pesticides 

The purchasing and handling procedures of the milk processors are 

influenced by the quality control procedures followed by the Ministry of 

Health. The ministry maintains at least one inspector in each milk 
orpasteurizing plant and takes samples each week from each producer 

tank truck of raw milk received at the plant. These samples are tested 
by the ministry laboratory for bacteria, coliform count, specific gravity, 

10. Floyd . Fentoa, Quality mad Scandar& for Milk in the R*ub&c of Panma, 
USDA, Wahinpton, D.C., August 1972, 



and milk fat. Pasteurized producit are alo tested to check the adequacy 
of. the pturtion treatment. 

• Only three of the'six major ice cream manufacturers in Panama City 
hdnspectors in the plants in 1972, due to the lack of personnel and 
the limited capacdty of the Ministry of Health laboratory facilities. Test­
Ing.of dahjvyproduct sMpftleimited to the rfrst *treedays of the 
workwee~and'only i limited number of samples are :tested. This sys­
tem does not prvide'suffident flexibility for lunning follow-up tests 
immediately when necessary or for running routine tests at irregular 
intervals No test. are run for sediment content on the raw or pasteur­
lied milk. 

Obviously, both public, health officials and milk processors are 
placing their faith in the pasteurization process to provide pure milk 
for conumers. Improvement of the quality of milk products will require 
close cooperation of public health officials and processors in urban areas 
and between processors and field personnel of the Ministry of Agricul­
tural Development (MIDA) in rural areas. Such cooperation could im­
prove the average quality of approximately 60% of the milk marketed. 
Improving the average quality of the other 40% of the milk production, 
which is sold as raw milk or consumed on the farm, would require a 
farm-level education program, along with efforts by municipal officials 
in rural areas, to control the quality of raw milk sold by local distribu­
ton. 

IVnMocX MARInM 

The 1971 census placed the total cattle population at 1,259,892. 
The leading provinces were Chiriqui (376,656 head), Los Santos 

(275,559 head), Veraguas (212,881 head), Panama (130,918 head), and 
Herrera (128,828 head); these five provinces account for nearly 90% of 
the total cattle population (Table 5.7). Panama province has had a 
higher rate of growth in its cattle population during the past decade 
than any other province. Cattle numbers in Panama province increased 
by over 146% during the 1961-71 period, a rate of growth reflecting the 
movement of cattle producers into the Darien region. 

livestock are held on all sizes of farms. Data developed in 1970 
indicated that farms smaller than 50 hectares accounted for 85% of total 
cattle farms and held 41% ,f the nation's cattle. Farms with 50 to 100 
hectares held 21% of the cattle. Farms larger than 100 hectares ac­
counted for ap ximately 51%, of total cattle farms and accounted for 
the remaining 8% of the nation's herd."' 

In general, specdiaied dairy and dual-purpor ,cttle are held on 
muall to medlum properties, while specialized beefcasirprises are more 

often found in the medium to lrge category. It appears that a gradual 
shift away from dual.purnxase cattle to strictly beef is taking place. The 
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Cm@ of 	 Change

Province 1950 1961 1971 1961-71 

Bocae del Toro 4,829 8,647 8,889 2.8
 

Coole 	 57,395 71,230 98,649 38.5
 

Colon 	 7,286 9,712 19,478 100.6
 

Chiriqui 162,581 235,015 376,656 60.3
 

Darien 	 1,888 3,586 8,034 124.0
 

Herrera 80,707 90,350 128,828 42.6
 

Los Santos 117,622 159,166 275,559 73.1
 

Panama 29,630 53,179 130,918 146.2
 

Veraguas 108,085 132,102 212,881 61.1
 

Total 570,023 762,987 1,259,892 65.1
 

Sourco 	 Direccion de Estadfstica y Censo, Existencia de Ganado
 
Vacuno en la Republtcas Aios 1961 a 1972, Contraloria
 
General do la Repiblica, November 1972.
 

total number of cows milked dropped by about 40% between 1960 and 
1970. On the other hand, average milk production per cow increased by 
roughly 80% during the same period. 

Livestock slaughter increased from a total of 124,370 head in 1964 
to 199,125 head in 1972, an average annual rate of increase of about 
6%.12 On the basis of 164 kilograms of boneless beef per animal slaugh­
tered, meat production increased from about 20,400 metric tons in 1964 
to 32,682 tons in 1972, with an estimated 7% of the cattle slaughtered 
in 1972 exported. 

In 1970, three abattoirs (one at David and two near Panama City) 
processed approximately one-half of the total cattle slaughtered; the 

1I.J. Phillip Rourke, Livestock Marketing and Polky Condderatlons, COP re­
port, February 1973. 

12. =Ysed on preliminary data for 1972. 
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other half were processed at some 60 small, municipal abattoirs. The 

three major abattoirs supplied most of the dreseed beef sold in the 

Panama City area. A large proportion of the cattle slaughtered in the 

two major abattoirs near Panama City are transported by truck for 200 

kilometers or more from the central provinces of Code, Herrera, Los 

Santos, and Veraguas. Cattle from Chiriqui province usually are slaugh­

tered at David and shipped chilled by truck to Panama City, a distance 
of approximately 480 kilometers. 

Chilled beef accounts for an estimated 30% of retail beef sales in 

Panama City, a percentage expected to double by 1980.13 The high per­

centage for chilled beef reflects the relatively high average per capita 
income in Panama City. A large proportion of total meat sales are han­

dled by supermarkets with adequate cooling facilities, and many house­

holds have refrigerators. Unchilled beef is sold mostly in public markets. 
Ministry of Health regulations require that unchilled beef either be sold 
or discarded the same day received. 

Most of the dressed beef distributed in municipalities and villages 
in the interior is handled and distributed unchilled, mainly through 
public markets. However, the number of supermarkets is increasing in 

the larger municipalities and urban centers of the interior. Many of 
these supermarkets have chilled meat cases for handling imported special­
ty meat products and are likely to handle increased amountr of chilled 
domestic beef in the future. The transition from unchilled to chilled 
beef will take place more slowly in the interior than it has in Panama 
City. The municipal abattoirs generally do not handle chilled beef, and 

the capacity of the three major Abattoirs is barely adequate to supply 
the existing demand for chilled beef in David and Panama City. A new 
abattoir was scheduled to be in operation in David by 1973. Divisa has 
been suggested as an ideal location for another modern abattoir with 
a capacity of 25 to 40 head per hour.14 Most of the municipal abattoirs 
are in need of extensive modernization, but few of them handle enough 
cattle to justify the investment necessary for processing high-quality beef 

under sanitary conditions. The small scale of operations of the munici­
pal abattoirs also results in a loss of by-products such as tankage and 
bone meal. As the road system in the interior improves, the small mu­
nicipal abattoirs will gradually be replaced by larger regional units. 
This transition will allow more complete utilization of by-products and 
improvements in the level of sanitation and will facilitate the switch to 

chilled beef and the introduction of beef grades. 
Most exported beef is shipped boned and frozen. The shift from 

exporting live cattle to exporting frozen beef occurred rapidly in the 

13. Donad B. Ag"ne, EAomik Feasibility Study for Additional Cattle Slaughter 
Fadlitimin the 2u b ic of hnam, USDA, Wahlngton, D.C., February 192. 

14. Agnew, . 
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mid-1960s. Only 2 head of live cattle were exported in 1968, compared 
to 7,337 head in 1962. Exports of fresh chilled and frozen beef, on the 
other hand, increased from 155 metric tons in 1962 to over 1,796 tons 
in 1960. 

Panama appears to have enough slaughtering capacity to handle the 
number of livestock marketed during peak periods; however, approxi­
mately half of the existing capacity needs to be replaced by larger, mod­
ern facilities. Three new abattoirs, each with capacity for processing 
30,000 to 50,000 head of cattle annually, should be adequate to handle 
expected increases in cattle marketings during the 1970s and would 
allow the closing of many of the municipal abattoirs. Part of the addi­
tional capacity could be provided by increasing the capacity of existing 
abattoirs. The total investment cost of three new facilities, each capable 
of processing 40,000 head annually, is estimated to be approximately 
B/2 million. This cost estimate does not include the cost of refrigerated 
trucks or operating capital requirements. The projections of beef ex­
ports presented in Chapter 4 suggest that very little additional capacity 
will be needed for handling frozen beef exports during this decade. 

Most livestock marketed in Panama are sold strictly on a weight 
basis. There is some variation in farm prices between cows, steers, oxen, 
and bulls, but seldom any due to differences in the grade or quality of 
cattle within a given class. Meat sold in public markets is also sold by 
weight with little or no differences in price for different cuts or qualities. 
The supermarkets in the Panama City area gradually are introducing 
changes in the traditional pricing system for meat. 

The introduction of grades and the standardization of cutting meth­
ods would facilitate differential pricing of beef and could benefit pro­
ducers as well as consumers. Introduction of standardized cutting meth­
ods should not be difficult to accomplish since it primarily involves train­
ing meat cutters. The development of livestock grades appropriate for 
Panama is the more difficult task because consumers cannot identify 
differences in grades as easily as they can recognize differences in meat 
cuts. Very few cattle are grain fed, with the result that few cattle would 
grade choice by U.S. standards. National law prohibits slaughter of 
beef less than 340 kilograms liveweight; the percentage of mature ani­
mals marketed is therefore relatively high. The national consumer 
preference for grass-fed, lean beef must be taken into account by the 
grading system. 

Preliminary study indicates that three grades for carcass beef would 
adequately cover most of the beef marketed. The top grade would in­
dude the better finished, younger animals. The middle grade would 
cover the major working grade and would encompass most of the best 
meat now produced. The bottom grade would be used primarily for 
industrial meats to be processed as ground beef or as canned meat prod. 
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ucts Grades for live cattle can be developed more easily after the grad­
jug system for carcass beef is established.' s 

The quality of most of the beef marketed can be controlled by super­
vising the activities of only five or six abattoirs. The abattoirs are the 
point in the livestock marketing channel where prices are most easily 
regulated and sanitation of the marketing system can be influenced most 

readily. Efforts to improve the meat marketing system are likely to be 
most successful if they are concentrated on the abattoirs. -The grading 

of beef carcasses at the abattoirs would allow the gradual introduction 
These changesof differential pricing at -both the farm and retail level. 

should enhance the government's ability to ensure consumers the quality 

of beef they want at fair prices and also allow it to influence the type of 

beef produced and the location of beef production. 

CONSUM SHOPPIN -PATIRNS 

Shopping patterns of 400 families in Panama City were studied in 

June 1971.1 6 The sample was stratified on the basis of family income. 

Approximately 68% of the families surveyed had an income of less than 

B/300 monthly. Families with lower incomes were larger on the average 

than those with higher incomes. The average family with income less 

than B/25 monthly contained 7.36 persons, compared to 4.15 persons per 

family in the group with more than B/120 monthly. 
In general, families with higher incomes purchased more of their 

food from supermarkets than families with lower incomes. Families in 

the lower income groups purchased the majority of their food at small, 
allow food purchases onneighborhood stores, which usually would 

credit. Nevertheless, supermarkets tended to be an important source for 

purchases of rice, milk, and canned foods, even for families in the lowcst 
income group. 

Ambulant salesmen were not an important source of food purchases 
for any of the income groups. Only 8%of the families in the lowest 
income group (income less than B/25 monthly) regularly purchased 

none of the familiesfruits and vegetables from ambulant salesmen, and 
in the highest income group (income greater titan B/120 monthly) con­
sidered ambulant salesmen to be a regular source of any type of food 
item. 

Central public markets did not appear to play as important a role 
in food marketing in Panama City as in other major cities in Latin 

at central public marketsAmerica. Consumers who shopped regularly 

were a
apparently felt that these markets better source of meats, fruits, 

15. Arnold A. Menchaca, Development of Grades and Standards for Carcass Beef 
for Panama, USDA, Panama. April 1972. 

16. Nancy Fong, Istudio de Los Patrones de Consumo de Alimentos en [a Ciudad 
de Panami. SSC, Panama, March 1972. 
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and vegetables than of rice, milk, or canned goods. Despite these atti­
tudes, only 18% of the families in the lowest income group regularly 
purchased meat at the central public market, and only 12% of the fami­
lies in the highest income group did so. In the case of fruits and vege­
tables, 22% of the families in both the highest and the lowest income 
groups frequently made their purchases at the central public market. 
Shopping at the central public market generally was considered to be 
time consuming and inconvenient. 

Shopping patterns revealed in the survey appear consistent with cer­
tain hypotheses. Supermarkets usually sell canned goods at lower prices 
than the public markets. Supermarkets and neighborhood stores with 
adequate cooling facilities usually are able to maintain the quality of 
milk and other perishable dairy products for longer periods and thus are 
considered the best places to buy these products. Central public markets 
are competitive with supermarkets in the price and quality of fruits and 
vegetables. High-income consumers usually prefer the chilled meat 
available at supermarkets rather than the unchilled meat available else­
where. On the other hand, low-income consumers prefer unchilled meat 
but prefer to purchase it at neighborhood meat markets and food stores 
rather than the central public market because of convenience and avail­
ability of credit. 

The study suggests that the relative importance of supermarkets in 
Panama City will continue to increase as real per capita income in. 
creases. Consumers generally considered supermarkets to be the best 
place to shop, except that they did not provide credit and usually were 
not as conveniently located as the neighborhood stores. Increases in per 
capita income will change shopping patterns by reducing the consumer's 
need to purchase food on credit as well as diminishing the relative im­
portance of store location. The central public market's relative impor­
tance is likely to decline primarily because it is becoming increasingly 
difficult to reach as Panama City grows and traffic congestion in the 
downtown area increases. 

FRUIT AND VEGETABLE MARKETING 

The marketing systems for fresh fruits and vegetables are basically 
the same. Producers may sell their products in one of the following 

ways: (1) directly to wholesalers, who in turn supply the supermarket 
chains in Panama City; (2) to a government-operated collection center, 
which in turn may hold the product in cold storage for several weeks 
before delivery to wholesalers or retailers; (3) to a cooperativc if the 
products are to be processed by one of the three major canning plants; 
or (4) to truck drivers who are wholesalers or represent wholesalers in 
the principal urban centers. Theie channels are basically the same in 
each of the three principal production areas which, ranked in the order 
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of their relative importance, are (1) the upland areas of Chiriqui prov­
ince; (2) the area near El Valle, including part of Panama province; and 
(5) the central provinces of Herrera, Los Santos, and Cocle.17 As indi­
cated in Chapter 4, Chiriqui province is the principal production cen­
ter for potatoes, lettuce, cabbage, carrots, and beets. 

Farmers consider the large variation in farm prices of most products 
and the lack of a secure market to be their principal marketing prob­
lems. The variations in prices are due partly to seasonality of produc­
tion, partly to lack of outlook information, and partly to lack of market 
news on current farm and retail prices in the principal markets. Efforts 
are under way to improve the market news system, lengthen production 
seasons of some products, promote processing of more vegetables, and 
place more vegetables in cold storage during peak production periods. 
Programs in these areas will not provide short-term solutions to farmers' 
problems, but they do offer the best possibilities for reducing variations 
in farm prices in the long run. 

From the wholesaler's viewpoint, the principal problems appear to 
be high costs of dealing with large numbers of small producers and lack 
of high-quality produce. It is likely that producers of most vegetables 
will continue to operate on a small scale at least until 1980. Large-scale 
operations would be extremely risky for producers operating with their 
own capital and producing for a relatively small, domestic market. Ex­
port possibilities .for most vegetables are limited. Production may tend 
to become more localized, and small producers may find it to their ad­
vantage to form marketing cooperatives, but neither of these events is 
likely to reduce wholesaler costs substantially. Although little reliable 
data are available, there is widespread agreement that marketing losses 
both in quantity and quality are high and could be reduced by the intro­
duction of improved handling procedures and some additional invest­
ment in modern marketing facilities. Extension programs designed to 
promote the use of improved varieties and to illustrate the importance of 
proper harvesting, handling, and transportation of fruits and vegetables 
would help to improve the average quality of produce reaching con­
sumers. Government price policies can have a significant impact on the 
willingness of wholesalers to invest in marketing facilities. If the prices 
set in public markets do not make adequate allowance for differences in 
qualities, there is little incentive to invest in packing sheds and sorting 
equipment. If retail prices are held constant throughout the year, there 
is less incentive to invest in storage facilities. 

The major marketing problem of small retailers of fruits and vege­
tables in Panama City appears to be the large amount of time required 
to obtain produce daily. It is estimated that 99% of the fruits and vege­
tables purchased by small retailers are from wholesalers located in 

17. Nancy J. Fong. Mercadeo de Frutas y Vegetaks en PanamA. SSC. Panama. 
October 1971. 
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streets around the central market near the waterfront in downtown Pana­
ma City. Most small retailers go to the central market daily to make 
their own purchases, a process that requires a minimum of one to two 
hours daily. The existing central market is not only difficult to reach 
but also lacks parking space and room for trucks to unload produce. 
The construction of a new wholesale market in a more central location 
would help to reduce the amount of time that retailers spend in purchas­
ing their produce as well as to allow the introduction of improved han­
dling procedures that would help raise the quality of the produce. 

Supermarkets avoid some of the problems of small retailers by rely­
ing on wholesalers to deliver specified amounts of fruits and vegetables. 
The supermarket chains in Panama City consign their produce depart­
ment to one of the two major wholesalers. These wholesalers are respon. 
sible for selecting the fruits and vegetables, delivering them to the 
stores, and displaying them for sale. 

Very little information exists on marketing margins. The limited 
data available indicate that the first wholesaler operates on a markup 
of 10% to 20% above the price paid to farmers, and the second whole­
saler probably operates on margins at least as large as those of the first. 
Small retailers reportedly sell at average prices about 40% above the 
final wholesale price. 

Consumers see .a)l)irthe end result of various : ,biems (high 
prices, poor quality, and seasonal scarcities). iA!, government could 
reduce prices, improve the average quality, and eliminate seasonal 
scarcities of some products by allowing increased importation of fruits 
and vegetables. Although increased imports would benefit consumers 
in the short run, they would not solve any of the basic marketing prob­
lems, would be detrimental to farmers, and probably would not benefit 
consumers in the long run. 

SUMMARY AND CONCLUSIONS 

By Latin American standards, Panama's food marketing system is 
above average. A large proportion of the basic foods marketed are 

processed by companies with fairly modern, capital-intensive facilities, 
supermarkets account for a relatively high proportion of total food sales, 
and retail food prices during 1960-72 have been remarkably stable. 

The capital-intensive nature of many food marketing channels 
results from several factors. First, compared to many Latin American 
countries, interest rates in Panama have Ien relatively low and wage 
rates relatively high. Second, the scarcity of labor in some areas at cer­
tain times of the year has encouraged the use of capital-intensive tech­
nology. Large rice producers, for example, have found labor to be in 
short supply during planting and harvesting seasons and have overcome 
this difficulty through use of modern farm machinery. The bulk han­
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dling of rice on large farms has complemented bulk storage and han­
dling of grain by rice dealers. A third factor has been the dualistic 
nature of the agricultural sector. Large producers market most of their 
production and either become large wholesale and processing operations 
or create them. A few relatively large dairy farmers, for example, spe­
cialize in the production of Grade A milk, and most of their output is 
sold to one milk processor. The milk processing company in turn is 
able to operate on a large enough scale to justify investment in stainless 
steel tank trucks, cooling stations, and modern pasteurization equip 
ment. Marketing channels reaching small farmers usually are less capital 

areintensive than those reaching large farmers. Small farmers more 
likely to sell their cattle to municipal abattoirs. The marketing system 
for fresh vegetables has not generated very much investment in packing 
sheds or cold storage facilities. Small milk producers are more likely to 
sell their milk to local dealers who distribute unpasteurized milk. 

A fourth factor affecting the capital intensity of marketing channels 
has been the growth of supermarkets in Panama City. This growth is a 
reflection of the relatively high and increasing average income levels in 
the Panama City and Colon areas. Supermarkets buy on a large scale 
and prefer to deal with wholesalers who can consistently supply large 
quantities of high-quality products. Wholesalers have had to invest in 
larger storage facilities to assure consistent supplies and in the future 
may have to purchase additional processing and handling equipment in 
order to improve product quality. As a result, a capital-intensive retail 
system (supermarkets) tends to create a more capital.intensive wholesale 
system. 

Most of the marketing channels for the major food products are 
controlled at some point by a small number of firms. The oligopolistic 
structure of the marketing channels cannot be altered to any great ex­
tent without reducing the operational efficiency of the markets. Existing 
firms are large relative to the national market, but most are still too 
small to take full advantage of economies of larger scale operations. The 
general trend appears to be toward even fewer and larger firms control­

abattoirs gradually willling marketing of most food items. Regional 
replace small, municipal facilities. Supermarkets will continue to cap­
ture a larger share of urban food sales. It also seems likely that there 
will be an increased amount of vertical and horizontal integration in the 
food marketing industry. Several of the poultry marketing firms already 
are completely integrated from farm to final consumer, milk processing 
companies gradually are movinig into vegetable processing, and the 
ability of supermarkets to undertake their own wholesale operations 
will increase as they become larger. 

The oligopolistic nature of tood marketing channels should make it 
easier for the government to contzol prices and to regulate food quality. 
Regulatory agencies must deal directly with only a few firms to alter 
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market conduct and performance. While the government may not wish 
to alter the market structure of the main food marketing channels, it
could give greater support to the development of farmer cooperatives
in ordcr to increase the market power of small and medium producers.
It seems unlikely that there will be any less need for government pricecontrols in the future than in the past, but there will be an increased 
need to allow seasonal price variations and greater differences in the
prices of different qualities of food products. In the past, the go'erument
has tended to prevent the price system from providing farmers with in­
formation on the type and quantities of food products that consumers 
want. The prices set may have been fair and equitable when they were
established, but they.were not adjusted rapidly enough to signal changes
in demand, a situation that reflects the importance assigned to price sta­
bility. A more sophisticated and flexible approach to price controls will 
be needed in the future. 
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UNTIL 1959, Panama's economic growth was achieved without much di­
rect government involvement. Public sector efforts to foster economic
 
development consisted mainly of tax and tariff exemptions granted to
 
encourage private investment, road building, ani construction of health 
and educational facilities. Monetary stability and favorable fiscal poli.
cies created an environment conducive to expansion of private economic 
activity in constructioa, industry, finance, and commerce. 

Since 1960, and especially since 1968, government efforts supporting 
economic and social development have increased as a result of growing 
awareness of national needs and greater determinatior to promote eco­
nomic equity and justice. To realize its development objectives, the 
Government of Panama has strengthened its planning activities, ex­
panded its investment activities, and reorganized its institutions to sup. 
port public and private development efforts. 

THE PUBUC SECTOR 

The public sector consists of the national government, the autono­
mous institutions, the social security agency, and the municipalities.

A brief review of overall government expenditures is given here as back­
ground for an analysis of several specific agricultural programs later in 
the chapter. 

Current expenditures by the government have increased as its ex­
panded development program has been implemented. Total current 
expenditures were B/159.5 million in 1971, compared with B/96.3, ril­

'u 
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.- wth hto h tdt 

(illlons of balboas) 

adainlatim tion 24.8 29.1 32.2 .A.7 43.3 15.3% 46,7 

UEdwation 27.4 308 35.7 36.1 43.1 12 f 4.2 

Public Wwim 9.4 10.5 11., 9.2 11.9 6. 10.5 

e.g~ri -~~a~tu 4.0 4.8 5.2 
5.7 6.0 

20.me 
4.5 

Cmaeme and Industiy 0.5 2.3 

Health 17.6 19.4 21.5 

14.8 17.7 13.3 9.40 

Labor and Welfare 1.6 1.8 2.0 

Subtotal Ma 93.0 L02& 106.4 "Z~1Iam JmUz 

Total curet 
Expaebditures 96.6 106.8 117.0 129.6 159.5 13.1% 164.1 

Source' DirecciOn do Estadist!ca y C*-o. 

Agriculture and comerce and industry a" combined for the 1966-46 period. The aaMual 

growth rate is based on the combined budgets. 

bAnuajl groth rate is based on the combined budgets of health and labor and welfare. 
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are shown inlion in 1966. Expenditures by major functional areas 
Table 6.1. These data reflect the operating budgets of the various minis­

tries. Transfers to autonomous agencies and interest on the public debt 

account for the remainder. No separate Ministry of Agricutre existed 
have repre­until 1969. Since 1969, budget allocations for agriculture 

to 6% of current budget expenditures.sented 4% 
B/181 million in 1971 and have increased kt, a rateRevenues were 

well in excess of the average overall economic growth. Revenue in­

creases since 1970 have resulted from new tax measures. Both personal 

and corporate income taxes have been increased, import taxes have been 

raised, and sales a-id excise taxes adjusted. In 1971, direct taxes, includ­

ing taxes on income and property, totaled B/69.6 million. Indirect taxes, 
trade and sales and excise taxes, totaledincluding taxes on foreign 

B/73.8 million. Nontax revenues accounted for the remaining B/37.7 

million in government revenues. 
Total government investment expenditures rose substantially be­

tween 1960 and 1970. An analysis of public investment is presented in 

Table 6.2. Investment in road construction and maintenance accounted 

for 37% of total public sector investment in 1970. Public investment in 
Further increases in publicagriculture doubled between 1969 and 1970. 

to finance an overall ectorinvestment in this sector will be necessary 
Major public sector investment projects nowdevelopment program. 

projectunder way include the B/100 million Darien Gap highway 

financed in large part by a $60 million grant from the United States, a 

rural road development project financed by an Inter-American Develop­

ment Bank (IDB) loan, and construction of airport and tourism facilities. 

The government is striving to organize a coordinated investment 

program to meet Panama's development needs. The 1971-75 program 

will emphasize economic infrastructure as well as directly productive 
are anticipated in education asinvestments. Considerable investments 

well as in rural health, water supply, and housing. The Bayano Dam 
Colon-Panamaproject near Panama City is under way, and a major 

highway project is scheduled. Directly productive investments include 
fisheries facilities, cattle, and an agricultural sector program, port and 

tourism. The size of the planned program will create heavy demand 

for internal public savings as well as external financing. 

MINISTRY OF AGRICULTURAL DEVELOPMENT 

The need for greater control and coordination of Panama's agricul­

tural development programs was recognized officially with the forma­

tion of the Ministry of Agricultural Development (MIDA) in January 

1973. The reorganization made MIDA responsible for a much wider 

range of agricultural development programs than existed under the 
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Actual Bu Pm " " 
sector ~ 1969 190 1971 1972 17 94 11 

(millions of balboas)
Agriculture 3.55 7.15 7.65 12.86 11.54 8.4e 7.95(1.54? (3.84) (4.65) (6.88) ( 9.5) (5.9o) (4.95) 

Cbmirce and Industry 1.31 0.78 9.83 8.45 3.40 7.60 8.70
(o.51) ( -- ) ( -- ) (0.4) (2.70) (4.90) (6.00) 

Electrification 2.45 7.90 7.56 12.36 15.48 15.00 17.00 
(0.06) (1.20) (3.14) (8.32) (10.64) (10.90) (12.29) 

Education 3.88 4.83 9.69 10.96 8.27 5.09 8.90
(0.35) (0.61) (4.18) ( 6.83) (4.03) (2.86) (4.40) 

Health and Water 9.97 8.61 21.31 11.54 14.20 17.41 1M.50 
(6.24) (5.38) (6.40) ( 8.40) (10.41) (9.S3) (10.60) 

Housing 6.90 11.03 11.11 1.50 7.0 8.70 3.20 
(3.68) (5.51) (6.00) (1.50) (5.00) (6.2) (2.0) 

ultisectoz -- 0.31 1.40 0.25 1.25 0.18 ­
-- ) (0.0) (1.09) (0.18) (0.0) (0.60) -- ) 

Tourism -- 2.07 0.80 0.55 2.05 5.95 4.C5 
(--) ( -- ) ( -- ; (0.30) (1.3D) (3.00) (2.00) 

Roads 23.78 27.49 10.67 26.55 43.05 44-16 33.27 
3.55) (4.00) (3.27) (19.05) (31.89) (33.02) (27.63) 

Public Buildings 9.92 3.03 0.45 .. .. ... 

Total 61.76 73.20 80.48 85.08 106.24 11.84 105.27 
(15.94) (20.59) (8.68) (.51.8) ( 76.79) ( 77.11) ( 69.76) 

Source: Panamanian Planning Office and IBRD mission estimtes. 
aFigures in brackets are external loans or granta from AID, IBRD, Its, ]lUP, AMS,and 

EXIM Bank. 



MIs mO.Memoin 	 E tat 

Ministry of Agriculture and Livestock (MAG). Prior to the creation of 
MIDA, numerous government agencies were carrying out programs 
serving the agricultural sector. A review of Panama's administrative 
structure in 1970 identified 14 different institutions providing services 
to agriculture. 

The newly formed MIDA has central authority and responsibility 
for public programs involving production, marketing, social develop­
ment and farmer organizations, agrarian reform, plant and livestock 
sanitation, renewable agricultural resources, sector planning, and overall 
agricultural deyelopment policy. The personnel and functions of the 
Agrarian Reform Commission (CRA) were assigned to the new ministry. 
Marketing functions and personnel from the Institute of Economic De­
velopment (IFE) were shifted to MIDA. The credit programs for small 
and medium farmers, formerly administered by IFE and MAG, were 
transferred to the new Agricultural Development Bank. The ministry 
is to provide policy direction for agricultural credit programs while the 
Agricultural Development Bank is to maintain financial control of the 
lending activities. 

Operational activities of MIDA are assigned to three national direc­
torates, eight general directorates, and eight regional directorates. The 
national directorates are responsible for production, marketing, and 
agrarian reform programs. The general directorates are to carry out 
activities in the areas of (1)social development, (2) engineering, (5) de­
velopment projects, (4) administrative affairs, (5) sector planning, (6) re­
newable natural resources, (7) agricultural industries, and (8) secondary 
agricultural education. The regional directorates are organized pri­
marily on a provincial basis. 

Among the specific functions assigned to MIDA are the following: 

1.Modify agricultural structures that impede the improvement of 
living conditions of the rural population and establish mechanisms 
that will permanently guarantee a rational and equitable use of the 
land and renewable natural resources. 

2. 	Take measures to guarantee agricultural producers (especially small 
and medium producers) just prices for their products, taking into 
account the interests of domestic consumers. 

3. 	Organize and assist the campesino popuiation inorder to promote 
better utilization of the nation's land and renewable resources. 

4. 	 Stimulate, create, and operate directly, or in association with public 
or private business, national or international processing activities 
for agricultural products. 

5. 	 Realize directly, or in collaboration with other government agencies 
and communities, the works that will support the development of 
agricultural production. 



6. 	Determine and direct. credit and finance policy for the agricultural 
sector, giving emphasis and priority to the needs of marginal farmers 
and fishermen and to small and medium fanmers. 

7. 	Assist other agencies to ensure that rural workers can procure em­
ployment and adequate remuneration along with medical and social 
security benefits. 

S. 	 Regulate and adopt sanitary control measures for agricultural 
products. 

9. 	 Formulate and execute agricultural development plans. 
10. 	 Promote, operate, and coordinate research programs, experiment

stations, demonstration fields, institutions, and centers or schools 
for the training of farmers, campesinos, and government officials. 

11. 	 Produce, distribute, certify, regulate, import, process, rent, sell, and 
donate equipment, machinery, and other inputs, and in general, 
undertake all types of programs necessary to stimulate and expand 
the atilization of better inputs and technical improvements in agri 
cultural production. 

12. 	 Col)aborate with the Office of Price Control to determine prices of 
inputs, agricultural machinery, and equipment. 

13. 	 Apply and carry out the Agrarian Code and its legal annexes. 
14. 	 Regulate, inspect, and control the introduction of meat and live­

stock into the country, the slaughter of livestock for consumption, 
and the breeding and fattening of beef and dairy cattle. 

45. 	 Establish support prices for domestic agricultural products. 
16. 	 Import, free of taxes, those agricultural products necessary for pro­

grams developed by MIDA or for human consumption when local 
production is not enough to supply local demand. 

17. 	 Export, free of taxes, surplus agricultural production when this 
would be in the best interests of the country. 

18. 	 Install and operate (directly or in association with private business, 
communities, and municipalities) enterprises for the receipt, process­
ing, packaging,' conservation, storage, transportation, distribution, 
and sale of agricultural products. 

19. 	 Authorize guarantees for agricultural or agricultural-industrial ac­
tivities to individual small producers or to their associations. 

20. 	 Any other functions assigned by the law or regulations. 

This is not a complete list of the responsibilities of MIDA, but it is 
adequate to illustrate the broad range of activities under ministry con­
trol. It is readily apparent that MIDA's actions will have a substantial 
impact on nearly all aspects of Panama's future agricultural develop­
ment. 
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In 1964, the Agrarian Reform Commission began a rural cadastre 
in collaboration with other government agencies. The cadastre was 

planned to cover 53% of the national territory where 95% of the popu. 
lation lives in order to provide a basis for agrarian policy and land 
taxation. The goal was to identify the ownership of every plot, use of 
the land, *oil type and physical characteristics, value, and potential use. 
The collection of data for the cadastre was essentially finished by 1975 
but had not yet been completely codified and summarized. 

In 1966, the commission's goal was to aid 70,000 families on small 
farms without title or without land and with incomes of less than B/200 
per year. The most optimistic assessment of the program would show 
that by 1973 not more than a fourth of this number of families had been 
benefited. Moreover, many of those aided through grants of land or title 
remain poor due to lack of credit, technical assistance, and infrastructure. 
Beginning in 1969, the commission initiated a program to acquire lands 
and organize cooperative farms called asentamientos. By the end of 

1971, 109 asentamientos involving 5,200 families had been organized. 
During January-March 1972, an additional 27 asentamientos containing 

825 families were constituted.' Since 1969, the asentamientos have re­

ceived priority for cr dit, technical assistance, and production inputs 

available to the comm; ssion. 
In 1971-72, the asentamientos used 5,000 hectares of land for pro­

duction on a communal basis. Members of the asentamientos may also 

hold private parcels not included in the area farmed collectively. Also, 

some have little land and concentrate on intensive production of poultry 

and hogs. Rice, corn, and beans accounted for 99% of the collective 

production. Plans have been made to diversify production by devoting 

up to 10% of the land in asentamientos to vegetables, bananas, and 

other fruits. 
Members of the asentamientot earn income from collective produc. 

tion, from production on private plots, and from salaries for work done 

on large farms. Expectations for 1972-75 were that production on the 
asentamientos would result in an average income per family of about 

B/220, varying from B/S00 or more per family in Chiriqui, to B/150 in 

Veraguas, to less than B/100 in Colon. No data are available on income 

earned from other sources by members of the asentamientos. 
The three major action alternatives available within the agrarian 

reform program are (i) granting of land titles, (2) redistribution of idle 
lands held by large farmers, and (3) formation of asentamientos or indi. 
vidual farms for small farmers and landless laborers. None of these 

I. C.Iii do ebtsm Alud. kmesm. 3371. 
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actions will do much to improve labor productivity and income distribu­
tion in the agricultural sector unless they form part of an integrated 
approach to the formation of viable production units (collective or indi. 
vidual) that have access to credit and technical asistance. 

- C1ff 

Prior to the formation of the Agricultural Development Bank in 
January 1973, the four main sources of agricultural credit were (I) 

private banks, (2) private merchants, (3) the National Bank of Panama, 
ad (4) IFE. These credit sources have diferent clientele and lend 
money on dilerent terms, but each has played an Important role in help. 
ing farmers increase their productivity. 

Private banks are the most important source of institutional credit 
in terms of total amount of money. At least seven private banks with 
branch offices are outside Panama City and provide credit directly to 
farmers and agricultural businesses. Many of the other private banks 
provide some agricultural credit indirectly by financing imports of agri­
cultural inputs and equipment or by lending to exporters of agricultural 
products. 

The Chase Manhattan Bank was the first major bank to actively 
promote agricultural credit. Chase Manhattan's successful experience 
in livestock financing during the 1950s led other private banks to estab­
lish agricultural credit departments staffed with specialists in agriculture, 
livestock, and agribusiness management. 

Private banks direct most of their agricultural credit to large-scale 
farmers, agribusinesses, sugar manufacturers, and banana producers. 
Credit to the agricultural sector is subject to the same controls applied 
to loans for other activities. Borrowers must be able to present adequate 
guarantees and usually must be well established in their agricultural 
businesses. About 60%,of the portfolios of private banks are guaranteed 
with land mortgages. Interest rates in 1973 averaged between 9% and 
10.5% for short-term loans secured by personal signature of chattel 
mortgages and 11% for long-term (five-year) loans secured by land or 
buildings. 

Private merchants use credit primarily as a means of increasing 
their sales of inputs such as machinery and fertilizer or ensuring the 
availability of farm products such as rice and coffee. The tobacco indus­
try finances producers under contract and provides technical assistance. 
Sugar manufacturers provide fertilizer and seed on credit to producers. 
The volume of credit from these sources is unknown. Part of the credit 
from private merchants represents a relending of money that the mer­
chants borrow from private banks. Private merchants usually charge 
higher interest rates than private banks and most loans are for a short 
term only, although they usually can be obtained more quickly and with 



leas paper work than from either private banks or public lending ageu4-

The National Bank of Panama operates under lending policies 

similar to private banks. Interest rates range from 8% to 9/, plus a 

1% inspection fee. Personal signatures and chattel mortgages are ac­

cepted as guarantees for loans to hog and poultry producers, but most 

loans for cattle are guaranteed by livestock or land. Most of the Na­

tional Bank's agricultural credit portfolio consists of loans to medium 
During 1970, the bank made 207 loans for "agricul­and large farmers. 


ture" and 1,717 loans for "livestock," primarily cattle. Nearly 68% of
 

the bask's total loans were for amounts between B/1,500 to B/2,499.
 

The total amount loaned for "agriculture" was B/1,040,000 and for
 

"livestock," B/5.3 million. Approximately half of the bank's agricultural
 

credit funds are obtained from IDB loans which emphasize medium and
 

large cattle, hog, and poultry operations.
 
Until 1975, IFE provided agricultural credit with funds obtained 

from IDB and AID loans to MAG. The AID loans to MAG were in­

tended primarily for small farmers while IDB loans to IFE were directed 

primarily to medium farmers. 
was 

of these funds went to rice producers. About 75%During 1970, nearly 39% of the B/6.6 million loaned by IFE 

for crops.. Over 50 

of the crop loans were short-term loans for operating capital. Over 95%
 

of the livestock credit went to cattle producers. Approximately 90% of
 

was for medium-term capitai investments.
the livestock loans 
mort-The majority of the 1970 IFE loans were secured by chattel 

used for security for gages on crops, livestock, or equipment. Land was 


less than 5% of the loans. Interest rates ranged from 4% to 8%, depetd.
 

ing on the source of funds; IFE also charged a 1% inspection fee.
 

The MAG cooperated with IFE by assigning extension agents to pro.
 

vide technical assistance to small farmers receiving loans from IFE.
 

The MAG agents made the first contact with farmers, obtained credit
 

information, and made initial recommendations. If IFE approved the
 

loan, purchase orders were issued by MAG for the services and materials
 
as invoices were presented.to be financed, and IFE made disbursements 


The MAG credit agents remained responsible for supervision and collec­

tion of the account. 
private banks,The amount of agricultural credit available from 

IFE, and the National Bank (institutional sources) increased from 

B/6,020,000 in 1960 to B/29,480,000 in 1970, nearly a 400% increase in 

the !i-year period (Table 6.3). The largest in.credit availability over 
between 1963-64, 1966-67, and 

creases in credit availability occurred 
1969-70 (measured in terms of 1960 balboas). Private banks supplied 

The agriculturalabout 60% of agricultural credit during the 1960s. 
repqrt, GOP report,

2.-Charla F. Swett, Agrkultural Credt Sltuatkm, inal 
nommhor i3I.
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Private Brnco 

Yea knksa Nacional IFE Total 

(millions of 1960 balboas) 

1960 3.76 1.70 0.56 6.02 

1961 5.53 1.28 0.73 7,54 

1962 5.19 3.06 0.95 9.20 

1963 5,82 2.78 1.01 9.61 

1964 8.28 2.86 2.44 13.58 

1965 7.29 3.76 2.11 13.16 

1966 5.71 3.15 2.55 11.41 

1967 10.31 4.19 2.77 17.27 

1968 9.82 5.38 3.20 18.40 

1969 14.34 5.06 4.04 23.44 

1970 17.70 5.18 6.60 29.48 

Total Percent 
Increase 370 204 1,078 390 

Average Annual 
Percent Increase 34 19 98 35 

Coopound Annual 
Percent Increase 15 10 25 15 

Sources Swatt, 1971. 

&Privete bank credit does not include credit to sugar manu­

facturers. 

cedit available from the National Bank increased by about 200% be­

tween 1960 and 1970, but its relative importance as a source of credit 

In 1970, the National Bank supplied only 17% of the institu­declined. 
tional credit comvared to about 28% in 1960. On the other hand, IFE 

supplied only 9 of the institutional credit for agriculture in 1960 and 

over 22% in 1970. 
to agriculture in-The percentage of total domestic credit going 

creased only slightly during the 1965-70 period (Table 6.4). Agricultural 
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Agricultural Loans Livestock Loans Crop Loans 
as % of Total as % of Total as % of Total 

Year Domestic Loans Agricultur'al Loans Agricultural Loans 

1965 6.1 61.8 38.2
 

1966 6.5 72.3 27.7
 

1967 7.9 54.8 45.2
 

1968 8.3 63.3 
 36.7
 

1969 7.4 63.3 36.7
 

1970 8.6 60.0 40.0
 

Sources Swett, 1971.
 

credit from institutional sources accounted for approximately 8.6% of 
total domestic credit in 1970. About two-thirds of the agricultural credit 
from institutional sources during the 1960s wenz to livestock, primarily 
cattle. The rapid growth of agricultural credit from IFE reflects the 
efforts of the Government of Panama and the international lending
agencies to increase the percentage of total credit allocated for crop 
loans. 

Credit Need, 

Experience in the United States and elsewhere indicates that short. 
term credit requirements for agriculture range between 400% and 

50% of the annual value of agricultural production. An additional 
amount equal to at least 50% of the value of annual production should 
be available for medium-term and long-term credit (for land improve. 
ments, buildings, cquipment, breeding stock, etc.). If these percentages 
are used, the tvtal arount of agricultural credit needed equals approxi­
mately the annual value of agricultural production.3 

No reliable estimates of the total amount of agricultural credit are 
available from private merchants. If they supplied as much credit in 
1970 as institutional sources and if the amount of credit needed was 
equal to ihe value of agricultural production, total agricultural credit 

, Faul A. Hoklbd, A iturai Cwdid iai.awim, GOP reprt, Jum 19 



available was at least B/30 million less than the amount needed. This 
tough estimate suggests that farmers are providing a large part of their 
credit needs from personal savings and probably do not have as much 
capital as they could utilize productively (estimate doe not include 
amounts needed for forestry or fisheries).

The relative importance of institutions as credit rources appears to 
have increased substantially during the 1960s. Assuming that the amount 
of credit needed is equal to the value of production, institutional sources 
supplied about 8% of the credit needed in 1960 and 27% in 1970. 

If a linear trend projection based on the 1960-70 data in Table 6.A 
is ased, institutional sources would provide about B/48 million of agri. 
cultural credit in 1980, roughly 30% oi the total agricultural credit 
needed. If institutional credit could be increased at a 10% rate com­
pounded annually beginning from the 1969 credit level, total agricultural 
credit from these sources would be approximately B/66.7 million by 
1980, or roughly 43% of the total needed. The compounded rate of 
increase in institutional credit during the 1960s was approximately 15%. 
Actual credit available by 1980 probably will fall within the B/48 to 
B/66.7 million range, depending on the actions of the international 
lending agencies. 

Additional medium-term and long-term credit will be needed by 
medium and large livestock operations as the Darien region is opened. 
The private banking system is expected to meet the needs for this type 
of credit. The greatest need during this period is for (1) medium-term 
and long-term development loans for medium farm operators who do 
not have the type of security presently required by private banks and (2) 
a source of production credit for small farm operators who have a strong 
requirement for technical assistnce. 

The government efforts to increase the amount of credit available 
to small and medium farmers have encountered numerous difficulties. 
Inadequate screening of credit applications resulted in the approval of 
loans to farmers living in areas that were difficult for extension agents 
to reach. The shortage of well-trained technicians to guide farmers in 
the ue of improved technology prevented them from realizing the maxi­
mum benefits from credit. Lack of adequate transportation facilities 
reduced the effectiveness of the available extension agents. A 1972 survey 
(carried out in the provinces of Los Santos, Herrera, and Veraguas) of 
small-grain farmers receiving loans and technical assistance suggested 
that availability of technical assistance did very little to increase farm 
Incomes unless that assistance resulted in increased use of fertilizer.4 

The salary and support cots of keeping a mpervised credit agent 
with a perito agropecuario degree in the field is at least B/6,000 annual­
ly. If the agent supervises 400 small loans of B/500 each, his total "port­
folio' is B/200,00P. The lending agency would have to earn at least 3% 

4. J. Duqs, Loam to Smail Faniers, GOP report, hams, 197!. 
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above its other costs to support a supervised credit agent with a portfolioof this size. Even with adequate transportation, it would be difficult 
for an agent to provide close technical assistance to 100 small farmers.
Thus, even if all loans are collected, it seems likely that the lending
agency would either on to smalllose money its loans farmers or the
farmers would not receive adequate technical assistance from the credit 
agents. These difficulties can be reduced somewhat by having credit 
agents "balance" their portfolios by adding some larger, medium, andlong term loans to medium farmers. Such loans would require less super­
vision than short-term production loans to small farmers. In this way, a
credit agent could be effectively utilized in cost terms and also provide
technical assistance to small farmers. 

TRAINING AGRICULTURAL TlICHNICIANS 

There were 816 agricultural technicians working in the public sector
in 1972; approximately 290 were ingenieros agr6nomos with uni.

versity training. Another 471 had intermediate level training and were
classified as bachilleres agropecuarios. The remaining 45 were peritos
agropecuarios with vocational level training.

A study made by the Ministery of Agriculture in 1972 suggested that
approximately 1,700 additional specialists in agricultural sciences wouldbe needed by thepublic sector between 1973 and 1977 to carry out exist­
ing and proposed development programs.5 The ministry study also indi­
cated that the maximum number of agricultural technicians that would
be graduated during the 1973-77 period was approximately 1,180, which 
seems an optimistic supply projection. Even if this projection were
achieved, the demand would exceed the supply by about 500 technicians. 

Only 15 ingenieros agr6nomos graduated from the University of 
Panama during the 1971-72 school year. Approximately 100 bachilleres
ag-opecuarios graduated from the main technical schools in 1971-72; the
 
two most 
 important schools are the National Agricultural Institute
 
(INA) at Divisa and Felixblivares at David.
 

The National Agricultural Institute 

The INA is a three-year technical high school that emphasizes learn­
ing by doingO It is the main source of middle level agricultural

technicians for both the public and private sector; therefore, INA would
play an important role in any program designed to increase agricultural
productivIty through the introduction of new technology. 

5. Ing. Ruben Contilje and Lc. Antonio Gordon, Adiestaramiento T&cnico
Boiquejo Preliminar. Alinistry of Agriculture, Panama, July 1972.G. This section is based on Kermit H. Adams, Preliminary Report on InstitutoNacional de Agrkultura-Dr. AuguMto Samuel loyd, Divia, Panama, March 1972.Adams was an advisor to the Director of the nstituto Ti.nito de Agriculturs.
bartaua, Guatemala, fram 1967 to 19711. 
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The Institute is located near the town of Divisa, about 215 kilome. 
ten from Panama City. It has approximately 725 hectares of land; about 
110 hectares are used for field crops and 420 for pastures. The remaining 
195 hectares are hilly and rocky, A good part of the area is inundated 
annually during the rainy season, which limits the amount of land avail. 
able for some types of research projects. 

Over 750 technicians have graduated from INA since it was founded 
in 1941. Total enrollment in 1971 was 285 students. During the five­
year period from 1967 to 1971, the average graduating class contained 
42 students. It is estimated that INA could now place 100 to 120 gradu­
ates annually. A student body of 450 to 500 students would be required 
to supply this demand. 

Most graduates begin working in the public sector at salaries of 
B/175 to B/200 per month. The private sector pays about B/150 per 
month for newly graduated bachilleres agropecuarios, a situation that 
changes as the young graduate gains experience. A bachiller agropecu. 
ario with two years experience, for example, can expect a salary of about 
B/250 per month with a private company. 

The teaching staff at INA in 1971 consisted of SO regular professors 
and abut 20 field assittants and research techtuicians. The institute has 
had a high rate of teacher turnover, due partly to salary levels and partly 
to personal considerations. Increased social and economic incentives will 
be necessary if INA is to enlarge and improve its teaching staff. 

The enlargement of the training programs at INA would require 
substantial investments in equipn nt, new buildings, and land improve­
ments, The estimated cost of the five-year program outlined by Adams 
was B/1,339,000. His program provided B/240,000 for faculty scholar­
ships, B/869,000 for new buildings and equipment, and B/230,000 in 
technical assistance services. These cost estimates did not provide funds 
for land reclamation, irrigation, improved faculty housing, or better ele­
mentary school facilities, Including these items, the total cost of the 
five-year improvement program would be approximately B/l.5 million. 

Expansion of INA programs would require an increase in the an­
nual operating budget. With a total enrollment of 450 to 500 students 
plus short courses for 2,500 to 3,OGO adults annually, the INA operating 
budget would have to be increased by approximately B/250,000 by the 
end of the five-year improvement program. Assuming that the operating 
budget was increased to this level gradually by adding an additional 
B/50,000 annually, the total increase in operating costs for the five-year 
period would be B/750,000. 

There are no detailed studies of the value o- education in Panama, 
a'ad only rough estimates can be made of the benefits resulting from the 
expansion of INA programs. It is assumed that the improvement pro­
gram outlined by Adams would provide the following results each year 
over a 20-year period: 
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1. 	Fifty additional bachilleres agropecuarios would be graduated an. 
nually. 

2. 	 One hundred additional students would be trained annually but 
would drop out before they graduated. 

3. 	One thousand additional adults would participate in INA short 
courses annually. 

4. 	 Annual operating costs would be increased by B/250,000. 
5. 	 As a result of the training received at INA, a bachiller agropecuario 

would be able to increase his productivity by B/1,000 per year during 
a 20-year period after graduation. 

6. 	 Students who began the program at INA, but who did not graduate, 
would be able to increase their productivity by B/300 annually over 
a 20-year period as a restlt of the training received. 

7. 	Each adult participating in a short course would be able to increase 
his productivity by B/100 per year for a five-year period after taking 
the course. 

8. 	 Increases in productivity and in operating expenses are discounted 
at a 10% interest rate over a 20-year period. 

Under these assumptions, the discounted value of the expected in­
creases in productivity is approximately B/9,675,000. The discounted 
value of the increased operating expenses over a 20-year period is 
B/2,128,500; added to this is the B/1.5 million investment cost of the 
expansion program. Dividing the B/9,675,000 in benefits by the total 
costs of B/3,628,500 results in a benefit-cost ratio of 2.7, based on the 
direct benefits to the participants in INA programs. The indirect bene­
fits, resulting from the participants showing other farmers how to in. 
crease their productivity, should be at least equal to the direct benefits. 
The results certainly indicate that the expansion program is a worth­
while undertaking. 

If all the investment costs and half the increased op ::ating costs 
are allocated to the bachiller agropecuario program, the ivi t educa­
tion program has a bencfit-cost ratio of about 3.0. Two important ad­
vantages of the adult education program are that it reaches more people 
and the results are more readily identifiable by the participants. 

Agricultural Education In the University of Panama 

The agricultural program at the University of Panama is relatively 
new.' The School of Agriculture was established in 1959 as a part of 

the sciences program. It became a separate program in 1965 with the 
establishment of the College of Agriculture. In 1969, the agricultural 

7. Muich of this section is based on John W. Sites et &l., Agricultural Re. 
search and Higher Education in Panama, Center for Tropical Agrkulture, Institute 
of Food and Agricultural Sd5ences, Universlty of Florida, Gainesvylle, Sea" br 1971. 



edsm pugram wa divided two pedl em; plant siee 
ad animal science. A proram in home economics was added in 1971. 

Tim main abfmlv.s of the Co.il.t Agriculture as* to train 
ti d my ribte to 

Ing Panama's agricultur prol e ad to sieisati agricultural re­
search. The oe emphasescIelCLe rather then applie agriculture. 
Vocational training In agriculture Is left to achools such as INA. 

-In 19s, d Cdlae od Aiculurm had aproma uly 30 full- and 
part tlme ersa a support sa consisting of about 35 teaching 
and research asistants. evaetaris. and helpers. Class and laboratory 
teaching contact time for each faculty member averagod about six hours 
e wk. -Theblanc of theirtime was devoted to research, including 
hsupervision of thes work of ifth-year student. 

7Te eld laboratory facilities are located near the International 
Airport ast Tocumen, approximately ten miles from the university. Ade­
quatt, research plots for the plant sdi .;es laboratories are at this loca. 
tion, Researd" facilities for beef cattle are also available, but no facilities 
for swine, o ultry, or dairy cattle. The soil and climate at Tocumen are 
not typical of many other areas of Panama; therefore, results of the 
research piojects do not necessarily apply to other regions. 

The ingemic-r agrfnouno is a ive.year degree program. The first 
two yea are largely devoted to general and basic sciences. A research 
program with thesis is required during the student's fifth year. The 
dropout rate is high with less than 25% of students who enter the pro. 

agrommsas and livestock 1p-21-uw the v c olv. 

8rem graduating.The majority of students enrolling in the College of Agriculture are 

not from rural area. Over 77% of students enrolled in 1967-6 , for ex. 
ample, came from the province of Panama, primarily from Panama City. 
About 40% of graduates from the college are from the prov..ce of Pana­
ma, £0% are from Chiriqui province, and 15% from Cocle. 

One source of rural students is the INA. Between 1959-70, 40% of 
Divln graduates enrolled In the College of Agriculture. Only seven of 
the 90 Divie students entering the program between 1959 and 1966 grad­
uMAd, adropout rate of over 00%. 

Since there we no living facilities on camps, students from areas 
othor than Panama City have housing problems and higher living costs. 
One m! d of attracting more rural students to the University of Pana­
ma would be special honlarships to olfet these higher costs, which might 
help to reduce the dropout rate of rural students. 

Graduates with the Ingenero &nrwmodetee are in itrong de­
and. The college estimates it could place at ! .t 40 each year, but 

only about 1 studens grdulased annually duIng the 1967-72 period. 
Over 1% of the graduates are employed by government agencies, pri­
sily MIDA. Dead on presm erollments and pest drorout rates, 
the CollegeL Agriculture shmold graduate an average oi 17 to IS 



ingenieros agr6nomos annually during the 1973-77 period. This Is far 
short of the number that could be employed productively in Panama's 
agricultural development programs.

Several approaches could be used to increase the number of gradu­
ates. One would be to make the program easier, which could be accomt­
plished by reducing the number of hours required for graduation, sim­
plifying the more difficult courses, and providing additional assistance fur 
students having difficulties or lacking adequate background for key 
courses. An alternative approach would be to increase scholarships or 
assistantships available to students needing financial aid. An easier pro­
gram and increased financial asaistance probably would not increase the 
total number of graduates during the 1973-77 period by more than 
about 20 to 25 students. The largest increases would not occur until 
1976 and 1977.
 

Enlarged and improved facilities will be required if the college is 
to graduate more than 20 to 25 ingenieros agr6nomos annually, and it 
seems unlikely that such facilities will be available prior to 1975. If en­
rollment could be doubled by 1975-76, graduating classes during the 
early 1980s would average 40 to 50 ingenieros agr6nomos annually. Dou­
bling enrollment would require doubling the existing faculty and staff. 

The following assumptions are -'iade in order to estimate the bene­
fits arnd costs of enlarging the Culege of Agriculture's program: 

1. 	Enrollment will be increased by 175 students, giving a total enroll­
ment of approximately 350. 

2. 	 The college's annual operating btdget will be increased by B/250,000 
to provide for additional faculty and staff. 

3. 	A B/I million building program will be undertaken. 
4. 	 The annual cost of the building program, when amortized over a 

20-year period using a 10% interest rate, is approximately B/120,000. 
5. 	Fifty ingenieros agr6nomos will be graduated annually within five 

years after the beginning of the expansion program.
6. 	 Scholarships totaling B/50,000 annually will be provided for students 

from rural areas. 
7. 	The annual salaries of persons trained in the College of Agric-:tture 

are increased by B/500 for each year they remain in &r program.
8. 	 The salary increases are discounted at 10% over a 20-year period and 

used as &measure of the benefits received from the enlarged training 
program. 

Under these assumptions, the total annual benefits of the program are 
approximately B/745,000, and the total annual costs are B/420,000. The 
resulting benefit-cost ratio of 1.8 is lower than that of the program pro­
posed for the INA. 
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Very few Panamanians are receiving advanced training in agricul­

tural sciences. Given the suall size of the graduating clases of the 

College of Agriculture and the general shortage of agricultural specialists, 

it seems unlikely that more thanabout ten candidates could be identified 
The costs and potential

annually f1r advanced training outside Panama. 
beginning in 1974

results of an eight-year graduate training program 

have been estimated, asuming that scholarships are provided (or ten 

the first five years of the program.new graduate students annually for 
It is amumed that 85 students will obtain M.S. degrees, 10 will receive 

the Ph.D., and 5 will not complete their studies. The total cost of the 

training progrwm, assuming B/7,000 per scholarship year, is estimated 
with M.S. degrees would begin to re­to be B/840,000. Graduates 

turn to Panama in 1976, those with the Ph.D. would begin to complete 

their studies in 1978. 
It is estimated that graduates with M.S. degrees should be able to 

earn at least B/4,000 more annually than an ingenicro agr6nomo, while 

those with Ph.D. degrees are expected to earn B/8,000 more annually. 

It is assumed that the salary differences measure the value of the pro­

ductivity increases resulting from the advanced training, a conservative 

The discounted value of the salary differences over a 20­assumption. 
discount rate, is approximately B/1,870,000.year period, using a 10% 


Dividing the total benefits by the estimated program costs results in a
 

benefit-cost ratio of 2.2. Varying the size of the program in the range of
 

5 to 15 new scholarships annually probably would not alter the benefit­
of approximatelycost ratio significantly. A graduate training progran' 


this scale will be needed if agricultural teaching and research programs
 

are to be expanded significantly.
 

ARICUUUAL MIUAICH 

Panama's main agricultural research programs are carried out by 

the College of Agriculture at the University of Panama aid by 

MIDA. The research program at the University of Panama is loosely 

knit since individual faculty members for the most part determine the 
The research topicsnature and character of their research programs. 

selected frequently depend on faculty member contact with government 

officials, former students, and farm operators. All projects are approved 

faculty research council, but there do not appear to be anyby the 
re­criteria or general plan for determining the importance of various 

search programs or for assigning priorities to various projects. In general, 

members of the faculty of agronomy are well trained and highly compe­

tent; nearly all the profesors hold the Ph.i). or M.S. degree from foreign 

universities. 
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The research program of MIDA is more highly organized than that 
of the College of Agr!culture. Ministry research is almost entirely ap­
plied, with many of the research plots being used for demonstration pur­
poses. Major emphasis has been placed on determining which plant 
varieties are best suited for Panama with special attention devoted to 
rice and, to a lesser extent, corn. Some work on vegetables has been 
carried out at the field station at Cerro Punta, while work on tomato 
breeding is eing undertaken at Divisa. Other research projects include 
the rice program at Campo Llanos, Zone 4, the rice and corn program 
at Alanje, and the beef cattle program at Gualaca. 

In 1971, a team of agricultural specialists from the University of 
Florida was requested "to evaluate the present agricultural research and 
higher agricultural education programs in Panama and make recommen­
dations for a five-year program designed to accelerate the development 
of new farm level technology in Panama and to improve the related edu­
cational function of the University of Panama College of Agriculture.'' 
They concluded that closer coordination would increase the effectiveness 
of agricultural research, teaching, and extension programs. The team 
suggested that this coordination could be achieved by establishing a 
research institute guided by an advisory council of persons from the 
College of Agriculture and various government agencies. It also was 
suggested that the research programs of the institute be organized on a 
commodity basis (grains, fruits, vegetables, livestock, etc.) to be coordi­
nated closely with government extension programs. The national head. 
quarters would be located at Tocumen and the main regional offices at 
Alanje in Chiriqui province and at Divisa. 

The staff and facilities of the institute would be built up gradually 
over a five.year period. The total funding needed during the first five 
years was estimated to be B/671,200 for new buildings and equipment 
and B/3,946,423 for s,laries and operating expenses of the professional 
and administrative staff. By the end of the five-year period, the institute 
would employ 116 persons. 

If the research program outlined by the University of Florida team 
were carried out, total, expenditures for salaries and operating expenses 
during the program's fifth year would be B/1,164,410. To this expendi­
ture must be added an annual cost of roughly B/80,000 to amortize the 
proposed investments in new buildings and equipment over a 20-year 
period. A program of this size would have to increase the grosw value 
of agricultural output by over B/2,489,000 annually to generate a bene­
fit-cost ratio of 2.0. 

Using a linear trend projection of the 1960 data, agricultural output 
in 190, excluding bananas, forestry, and fishing, would be approximate­
ly B/155 million (gros value at 1960 prices). Assuming annual expendi­

s ft aL lt1. 
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It it doubtful thata eserdt pirAe iarge as that uggested by 
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Ihe lorida team could be Implemented as rapidly as FroUmlveasty of 
Vd ItuIf.m hi program for advanced training 

npikultural KiKN were Initiated b 1974, the specialists needed for 
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Market news is cuential for the efficient operation of any marketing 
system Reliable information on current supplies, prices. and de­

mands is essential for efective decision making by producers, wholesalers, 
and retaile. 

Prior to 1971, the only market news office in Panama was located in 
Panama City. This olice reported wholesale prices paid by retailers for 
approximately 70 commodities which included meat, poultry, eggs, fish, 
fresh fruit, and vegetables. The afice covered the Panama City Central 
Market and the smaller Calidonia Market. Average prices were released 
the following day. 

Beginning in 1971, a system was developed by which prices and 
other market information were made available for dissemination the 
morning the data were collected. This information was wired immedi­
,,tely to growing areas and was broadcast daily by Panama's largest radio 
station, Radio MIA. Market news reporters were located in Capira, 
Penonome, Chitre, Santiago, David, Divisa, Cerro Punta, and Colon to 
provide the Panama City off6ce withmarket information on such matters 
as prices, weather, and volume of produce.' 

Considerable progress has been made in expanding and improving 
1971. Further progress can be ex­Panama's market news system since 

pected as personnel are trained, the radio phone system is enlarged, and 
vehicles are provided for market news reporters. Other government agen­
cies are cooperating with the market news system in the development of 
grades and standards and in the expansion of the inspection station 
system for checking the movement of agricultural products. 

Farmer cooperatives are playing a minor role in Panama's agricul­
tural development. Only 31 of the nation's 275 cooperatives in 1972 

were classified as agricultural. Many of these are small, undercapitalized, 

& AdditionIal Intemation on actions taken dur;ng 1971 to improve the market 
news sysem can be found in Carl J. Salpietra, Mattel News-Panama, Minimtrio de 

report published inAgrdcutIurr,yGanadcria, May 1971. and in Salpietra's progess 



and inadequately managed. Although national policy is premuwd to 
favor a strong cooperative movement, in practice the movement has 
lacked strong-public sector support.10 

A federation of agricultural cooperatives (COAGRO) was chartered 
in December 1969 to assist farm cooperatives in obtaining Iarge-volume 
purchasing power for supplies to reduce farm input costs and to gen­
erate capital for strengthening and expanding the cooperative move­
ment. As originally planned, COAGRO was to develop a field staff to 
promote cooperative development and assist member cooperatives with 
training and marketing programs, activities which were to be supported 
by operating profits and membership fees. The COAGRO program was 
administered by the National Directorate of Cooperatives (DINACOOP), 
an administrative agency of MIDA. 

Of the approximately 22 agricultural cooperatives eligible for mem­
bership in COAGRO, IS were members at the end of 1972. Active mem­
bership in the 15 affiliated cooperatives totaled 1,50 and provided 
COAGRO with membership fees of approximately B/1,500 annually. 

In 1971, COAGRO initiated its farm supply operations with the 
procurement and distribution of B/344,000 of fertilizers, feed concen­
trates, chemicals, and seeds, products which were apparently well re­
ceived. In mid-1971, for example, fertilizer prices in many areas fell by 
10% to 15% as independent dealers attempted to remain competitivc 
with COAGRO. After the initial bo)okings, COAGRO, in an effort to 
accelerate sales and without full consultation with its affiliate3, began to 
purchase goods for stockage. This independent action alienated many 
of the affiliates and resulted in inventories of slow-moving supplies. 
The end result was a reorganizatxon of COAGRO and a revision of its 
policies. 

Viable farmer cooperatives have seen identified as a mechanism for 
providing large numbers of small farmers with production credit." Only 
five cooperatives have had experience in administering production credit 
programs. A review of their programs in 1972 suggested that only one of 
the five had an adequate accounting system, a qualified accountant, and 
sufficient technical assistance to effectively control their loans. As a re­
sult, delinquency rates are high and farmers frequently feel that they 
are charged too much for services received and need additional technical 
oissistance. 

Numerous suggestions have been made for strengthening the agricul­
tural cooperative movement. The following are the major ones: 

I. Establish a special cooperative lending department within the new 
Agricultural Development Bank. 

2. Increase government assistance in training programs for cooperatives, 
10. Jamn 9. Pitts, Report and Recommmndadom m Agrcultural Credit Systemn

in Panama, GOP report, February 1U73. 
II. Daniels, Agricultural Ckmpersdvem, GOP report, nd. 

http:support.10
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S. AWt COAGRO in developing and implevnenting mprogm to help
Is afiate in esblishirg adequate accounting and credit s"item. 

4. 	 Cosmstte on Inreain the membership and Improving the man­
agm t of esisting cooperatives before iitiating program8 to sub. 
s tialy ierease the number of cooperatives, 

S. 	Encowrage COAGRO to restrict its farm supply operations to a lim. 
ited number of Inputs for direct shipment to ailiates on a limited 
credit basis. 

6. 	 Umil oduction credit for individual cooperatives to pilot programs 
until they demonstrate their ability to control and collect production 
credit loans. 

In summary, it appears that few of the agricultural cooperatives 
were large enough or financially strong enough in 1975 to undertake 
large-scale production credit programs. Training programs for cooper­
ative administrators and government technicians working with coopera­
tives are considered to be an important first step in strengthening the 
cooperative movement. The second step would be to increa, the amount 
of credit available to cooperatives. Such credit could be used as part of 
the third step, increasing the membership of existing cooperatives. A 
federation with 20 or 30 strong affiliates could then become an important 
element in increasing the total number of agricultural cooperatives. 

SUMMARY AND iMPLICATONS 

Perhaps the essential element in accelerating Panama's development 
is the commitment of the government to i set of strategies that fully 

recognize the role that agricultural development plays in promoting the 
growth of nonagricultural sectors of the economy. 

A particularly important claimant on public expenditures is agri­
cultural research. Research can generate the possibilities for diamatic 
increases in productivity and yields that provide the means for changing 
traditional production patterns. Research must also be continuous and 
increasing in scale. As new varieties spread and fertilizer use increases, 
new problems will arise and new agronomic practices must be developed. 

As technical information accumulates, a demand for extension 
services of increased competency will be generated. Part of this demand 
can be met by private suppliers of farm inputs, but an important part 
must be met by government extension services that link the research 
organization to the farmers. Uniess new technology is available that can 
oer high returns to its adopters, however, there will be little payoff 
from investments in extension. Such investments can accelerate develop­
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ment only when the information extended is productive and profitable 
for farmers to adopt. 

Similar comments apply to agricultural credit. Subsidized credit 
sometimes has been treated as the requisite for agricultural change. Un­
fortunately, the credit provided to small farmers often has been diverted 
to consumption and accumulated as bad debt because there was nothing
productive for farmers to purchase. However, there is no reason to be­
lieve that small farmers cannot be responsible borrowers where credit is 
provided for purchases of inputs of proven productivity. If credit and 
extension programs fail to evoke change, the productivity of the prac­
tices being promoted should be evaluated. Cases where highly produc­
tive and profitable technology has been tested and proven and made 
available to farmers along with the requisites for its use and still has 
not been adopted are difficult to find. 

Agricultural education also deserves a prominent place in public 
sector planning. The shortage of trained agricultural scientists is placing 
a serious constraint on the nation's development efforts. It takes time to 
train scientists, to develop successful research programs, and to institute 
an effective extension service. As the number of well-trained agricultural
specialists increases, it will be possible to expand the supervised credit 
and extension programs. Research programs can be expanded only as 
rapidly as competent research personnel can be trained. This sequence
of events will not occur automatically. It will require foresight on the 
part of taxpayers, lending institutions, and government officials to recog­
nize changes that are occurring and will continue to occur in the agri­
cultural sector. It also will require a willingness of the people to commit 
scarce resources to long-term agricultural development programs. 





CHAPM SWUM 

AN AGRICULTURAL 
SECTOR DEVELOPMENT 

STRATEGY 
:if H............
 

Dismirx its rapid economic growth, Panama still faces major economic 
and social problems due to increasing population and poor utilization 
of human and natural resources. Total populatior is projected to reach 
1,939,000 by 1980, an increase of nearly 36% over 1970. More than half 
of all Panamanians live in rural areas or small villages and towns. A wide 
gap in income and levels oi living exists between the comparatively de­
veloped urban economy and that portion of the rural population en­
gaged in subsistence agriculture. Agricultural output must increase more 
rapidly than it has since 1960 if the population is to be fed without sub­
stantially higher food prices or increased food imports. How to achieve 
a high rate of growth in agricultural output while benefiting the ma­
jority of the rural population is probably the key policy problem in 
agriculture. 

Labor resources in agriculture are presently underutilized. Under. 
employment in the agricultural sector, defined as the percentage by 
which available labor time exceeds labor requirements, was estimated to 
be nearly 24% in 1971. In other words, the equivalent of approximately 
44,000 full-time workers could have been withdrawn from agriculture 
without reducing output, assuming that those remaining were fully em. 
plo-ved. This reduction is approximately equal to the projected migra­
tion of male workers from rural to urban locations between 1970 and 
1980 provided present trends continue. If the nonagricultural economy 
continues to absorb labor as rapidly in the 1970s as it did in the 1960s, 
the agricultural labor force will soon reach its peak and begin to decline. 
The primary task, then, for the agricultural sector in the 1970, is to 
achieve substantially higher levels of productivity for its labor force 
while avoiding the premature release of excess labor. 

Panama has adequate natural resources to supply most of its food 

lI 



neds but they are being underutiliaed. LA than one-third of the and 
sultable for farming is being used. Of the land used for farms, les than 
one-third that is suitable for crops and livestock is being so used; the 
remaining two-thirds is used for pastures. The carrying capacity of the 
pastures isapproximately one head of livestock per hectare, which is 
only one-half to one-third the potential carrying capacity if available 
technology were used. Milk production per cow has been increasing 
steadily since 1960; but average production in 1970 was still only 2.0 
liters daily, which is one-half to one-third the amount that could be ob­
tained from the existing herd if proper feeding and management tech­
niques were widely applied. Average rice yields increased by only 17%/ 
between 1961 and 1970, with most of the increase occurring in the late 
1960s when the new high-yielding varieties were introduced. Average 
yield per hectare in 1970 was only 25 quintals of rough rice per hectare, 
again only one-half to one-third the potential yields. Average corn yield 
increased by only 11% during the 1960s; bean yields increased by only 
7/ during the same period. Yields of corn and beans probably were 
not more than one-half the potential that could be obtained through 
the use of fertilizer and the introduction of improved varieties. 

The low productivity of land resources is reflected in the low per 
capita incomes of the rural population. In 1970, the average per capita
income in rural areas was B/319, compared to B/874 in urban areas. In 
large part, this difference is due to the lack of both public and private 
investment in the agricultural sector. Most large landowners have in­
vested relatively little in improving their land. Farmers with 500 and 
more hectares of land used less than 12% for crops in 1970 and nearly
60% for pastures. Small and medium farmers have not been able to 
obtain the credit necessary for expansion of landholdings or investment 
in land and livestock improvement activities. Private banks have di­
rected most of their agricultural credit to export crops (bananas and 
sugar) and large livestock operations. They have been reluctant to lend 
to small and mediu m producers because of the high costs of small loans 
and the high2r risks involved in crop loans, compared to livestock loans. 
In addition, many small farmers do not hold title to their land and thus 
cannot provide the loan security that banks require. Public lending 
agencies have made considerable progress in expanding the amount of 
short.term production credit available to small and medium farmers, but 
the amounts available are still far short of the needs. Very little long­
term investment credit has been available for small and medium farmers 
from either private or public lending agencies.

' The labor force cannot be held in agriculture without an increase 
in income flowing from considerable increases in productivity. The in­
crease in productivity should come partly from an increase in land cul­
tivated per man and partly from raising yields per acre. Necessary addi­
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tional land is available, although investment will be required to bring
it into cultivation. Hightr yields are amatter of applying modern inputs
(improved seed, fertilkers, herbicides, and better cultural practices). The 
productivity problem is especially acute among small farmers. Achieving 
a better utilization of agricultural resources constitutes the main agenda
for government planning ard action. 

GOALS AND OBJKTIVE OF AGRICULTURAL DEVELOPMENT 

Agricultural development is a management problem of selecting 
objectives, establishing priorities, and integrating and implementing

the components of development programs. In discussing programs and 
priorities, it is tempting to set forth a list of "essentials" that the govern. 
ment must accomplish. There must be programs of production-oriented
research, road building, irrigation and land improvement, market ex­
pansion, education and extension, input distribution, credit, price stabi. 
lization, and so on. Projects can be elaborated, financed, and imple­
mented in some or all of these areas of action. A prior necessity, how­
ever, is a clear understanding and a firm acceptance of the nation's agri­
cultural development goals and objectives. Starting with policies, pro­
grams, and projects is a backward approach. Objectives must be speci. 
fled before priorities can be determined. 

The clarification 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 likely to be uncertain 
and unproductive. When governments are unable or unwilling to specify 
the objectives of agricultural development, . action programs remain 
hesitant, ineffective, and filled with self-defeating features. 

Panama's development goals have seldom been defined precisely. In 
general, however, it appears that planning has. focused mainly on achiev. 
ing the highest rate of growth in national output consistent with the 
nation's capacity to generate investment resoturces and with a reasonable 
degree of stability in prices and balance of piyments. Increased empha­
sis is now being given to other goals, many of which are not purely
economic but contain a substantial social content. These include creat­
ing a more equal income distribution by improving the social, health, 
and educational services available to all, both in rural and urban areas. 

Panama's abil,zy to achieve its social development goals depends to 
a large extent on its ability to maintain a high rate of growth in na. 
tional output. If the high national growth rates of the 1960s are to be 
maintained throughout the 1970s, agricultural output must increase at 
a rate well above the level achieved in the early seventies. The analysis
of sectoral growth rates in Chapter 2 indicates that in order to maintain 
an annual growth rate in gross domestic product (GDP) of 8% during 



the 1970s, agricultural output would have to increase by nearly 8% an. 
nually, a rate nearly double the average annual growth achieved during 
the late 19606. 

It Ispossible to accelerate the growth In agricultural output without 
cncuuent attention to the income distribution and rural levels of living. 
Production can be generated through programs that make little attempt 
to benefit the maiority of the rural populace. This approach simplifies 
development planning but does little to transform th,. traditional sector 
or to promote development in its broadest sense. The licerature on eco­
nomic development is replete with references to a possible conflict b.­
tween growth in output and improvements in income distribution. 
Panama's land base, population distribution, and economic situation, 
however, are such that the goals of increasing agricultural output and 
improving the welfare of low-income farmers should be reasonably com­
plemenatary. Productive lands already are owned by the government and 
can 1e opened to development by buliding new roads. Increasing the 
credit available to small and medium farmers will allow them to increase 
their incomes but need not result in a reduction of credit available to 
large landowners. Enlarging seed improvement and soil testing programs 
may benefit large and medium farmers relatively more than small farm­
era but certainly would not reduce the real incomes of small farmers. 
Expanding agricultural education and technical training programs will 
benefit farmers in all farm size categories. 

The possibility of reconciling production with social welfare and 
equity goals exists if income redistribution is largely brought about by 
increasing the productivity of the low-income segment of the agricultural 
labor force. By following this approach, underemployed farmers can 
add to their output a contribution to the overall economy while simul­
taneously improving their economic status. 

TAROET GROUPS 

Once goals and objectives have been established, it is helpful to 
identify target groups and to design development programs to meet 

their needs. A useful approach in Panama's case is to identify the target 
groups on the basis of farm size. The following major groups (or sub­
sectors) can be identified by this method: (I) a small group of relatively 
large firms producing major export crops, primarily sugar and bananas; 
(2) a group consisting of roughly 2,000 to 3,000 large commercial farms 
that market most of their production and hire most of their labor inputs; 
(3) a group consisting of some 35,000 small and medium farms that use 
mostly family labor but market a substantial proportion of their output; 
and (4) a group of almost 53.000 small farms that are basically subsist­
ence operations on 10 hectares or les and use few if any modern produc­
tion techniques or inputs. These groups have different problems and re­
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quire different types of government assistance. Even within a given 
group, the relevant problems may vary with geographical region so that 
a prgram that is appropriate in one !ocatlon may be unworkable in 
another. 

The bp.. Suhmdw 

Output of the large.firm export subsector grew at a faster rate than 
total agricultural output during the 1960s. Output of bananas and 

plantains increased by 75% between 1960 and 1970, and exports of 
bananas increased by over 125% during this period. Althoigh the world 
price of bananas may decline somewhat during the 1970s, banana exports
should continue to account for at least 10% of the total value of exports 
of goods and services in 1980. 

Production of sugarcane increased by 184% during the 1960-70 
period with most of the increase taking place after 1962, due primarily 
to the tenfold increase in sugar exports between 1960 and 1970. Panama 
has the refining capacity and the land resources needed to continue to 
increase sugar production rapidly throughout the 1970s. Whether it 
will be profitable to do so depends primarily on world sugar prices and 
changee in Panama's U.S. sugar quota. As an active participant in the 
sugar refining industry, the government should develop a thorough un­
derstanding of the industry's problems and alternative solutions. 

Part of the fishing industry could be included in the export sub­
sector. This industry has grown rapidly and is expected to continue to 
do so at least until 1980. The fishing industry's primary needs appear 
to be larger boats and better port facilities. The large boats are being 
built, but government assistance will be needed if port facilities are to 
be improved. 

The Large-Form Subector 

The underutilization of land resources by large farms is closely re­
lated to the lack of investments in land improvements. Several inter. 

related factors have influenced the amount and type of investments made 
by large landowners. An especially impo,:tant factor is the scarcity of 
competent farm managers, in part due to the shertce,,nings of the agricul­
tural education system. Not enough farm youth have been trained in 
agricultural sciences. Generally speaking, beef cattle operations require
less supervision and less farm labor and involve fewer risks than field 
crop operations. As a result, large landowners invest in cattle rather 
than in machinery and equipment for planting and harvesting crops.
Over time, cattle increase in value and machinery depreciates; the large, 
commercial farming subsector develops more and better livestock man. 
agers than field crop managers; and the lending activities of banks 
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"smmat Inqarktsltural educatios. 
Given the existing size structure of farms, less than 00 skilled farm 

manegerm would be required to ensure that the W. of the farmland in 
farms over S0 hectares was fully and efficiently utilied., If present en­
roilment levels are maintainevid, the University of Panama will graduate 
a total of abut 800 persons in agricultural sciences between 1970 and 
105; but many of these graduates will be from and will remain in the 
Panama City area. Many of them will not be interested in becoming 
farm managesr and many will be needed by government agencies to 
help carry out virious rural development programs. Obviously, improv­
ing the agricultural education system and increasing the number of 
graduates In agricultural sciences must receive high priority in any 
program to more fully utilize Panama's land resources. 

The investment opportunities outside agriculture are also an im­
portant factor influencng the investment decisions of large landowners. 
Nonagricultural investment opportunities were especially attractive dur­
ing the 196*; special tax incentives were available to firms establishing 
assembly and ree port operations. Urban populations grew rapidiy, 
and average incomes increased by over 80% between 1960 and 1970, 
thereby creating a rapid growth in the demand for consumer goods 
and services. The economic growth of urban areas reduced the flow of 
investment capital to the rural sectcr. directly by lowering the relative 
profitabllty of agricultural investments and indirectly by reducing the 
amount of bank credit available to farmers. 

Government controls of food prices, inaports, and exports have had 
mixed effects on investments in the agricultural sector. The prices of 
many products have been maintained above world price levels by limit­
ing food imports. Price controls on rice, for example, appear to have 
been an especially important factor accounting for the increased invest­
ments of large farmers in rice production during the late 1960s. The 
emphasis on price stability, on the other hand, gradually reduced farmer 
profit margins during the late 1960. and early 1970. as the costs of inputs 
increased more rapidly than agricultural productivity. In general, how­
ever. government prie and import controls appear to have been used 
with remonable eflectivenes to promote economic growth without being 
usW to tL long-run disadvantage of either the rural or urban sector. 

Steps should be taken also to encourage improved utilization of 
land on large farms. One of the major purposes of the rural cadastre was 
to provide information for applying pie idle lands provision of the 

grarim refom law and for implementing a land tax based on potential 
productivity. Such policies are difficult to administer but when success. 
ful can rendt in edkent utiliatiom of land by existing landowners 
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Operators of mndlum4ild farms probably have been affead mos 
by changes in government agricultural policies th"n either large or 

small farmer Large farmers have a wider range of Investment oppor­
tunities and greater borrowinig ability and are able to traasfer funds into 
and out of the agricultural sector Tore rapidly than medium farmers. 
Small farmers ue few purchased inputs and market a maler propor-. 
tion of their production; consequently,' their real incomes are affected 
less by changes in the market prices of eitlaer inputs or outputs. Farmers 
with 5 to 50 hectares accounted for 41%of the total farms and nearly 
one-third of the land area in farms in 1970. Only 22% of these farmers 
held title to their land. Without land titles, there is less incentive to 
make long-term investments in farm improvements and lea opportunity 
to obtain short-term production loans from banks. The medium farmers 
would receive considerable benefits from a vigorous program to grant 
land tides. With land titles to wcure short-term loans, these farmers 
would be in a much better position to utilize new production technology 
provided by an expanded extension program. The middle-sized farmers 
are an important and sizable group, yet they seem to have been fre­
quently overlooked in Panama's agricultural development programs. 
This group of farmers can make a major contribution to output while 
providing adequate income to hold labor in the agriculturzl sector. 

The small.fuvm Suhees 

Farms with 0.5 to 4.9 hectares accounted for 45% of the total farms 
larger than 0.5 hectares in 1970 but contained only 3.7% of the land 

area in farms. Most of the farms in this group are subsistence operations 
using a sla, and burn technology. Programs designed to help the fami­
lies on these farms are needed and should be considered an important 
part of Panama's social development efforts. Doubling the production 
on these farms would double the real incomes of over 41,000 farm fami. 
lies that account for about 225,000 persons, roughly 12% of the total 
population. Since much of the increased production would be consumed 
on the farm, development programs directed toward farms in this size 
class probably would have i-c!.ively little impact on the total amount 
of food marketed. 

There is no single "best" program for all small farmers. Supervised 
credit, penetration roadc, and land title programs may help some farm­
ers; agricultural cooperatives and asentamiento may be the most efec. 
tive way to help others. Programs must be designed to meet the needs 
of the people to be helped. 

The total number of small farms in the 0.5 to 4.9 hectare size clam 
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peited, but even if the 1960-70 trend continued, there would still be 
ovet 84,060 uall ums in 'this maze category at the7 end 'othe twentieth 

century._ Based on,present. family sines, and projected'population growth
rates, about 6,of te nation's population will be living ,onsmall (arms 

(0. toi4.9 hectrm) in the year 2000 unless;vigoros mmal Farmer assist­

ance programs are undertaken. 
The extent to which the current policy of organizing asentamientos 

o aid the marginal compednos will be successful is not yet known. The 
ecnomic Importance, of the land area in asentamientos is still quite 

small. Many yeats will be required to extend this program to the ma­
jority of low-income farmers. 

s is widely recognized.:Thedifficulty of working with small farmc6 
Asentamientos offer one alternative by which groups can be formed to 
facilitate credit and technical assistance programs. If efficient means can 
be found to organize asentamientos and develop them into viable eco. 
nomic units, their economic and social contributions can become sub­
stntial. On the other hand, if the asentamientos absorb much of the 

of Agricultural Developmentattention and resources of the Ministry 
(MIDA) without achieving economic viability, the. opportunity costs of 
this program may become excessive.

In the long run, the number of small subsistence farmers should di­
minish. Every effort should be undertaken to encourage creation of 
employment in the nonfarm economy and to facilitate the entry of small 
farmers and landless laborers into other occupations. Resettlement and 
consolidation can assist other small farmers in moving into the medium 
farm class. A large part of the inefficienu utilization of labor in agricul­
ture can be solved only by growth and employment expansion elsewhere 
in the economy. Nevertheless, good jobs are not automatically available 
for rural migrants. Little economic or social gain is achieved by moving 
underemployed rural workers into low-productivity urban service and 
trade activities. Emphasis on technical education and vocational training 

non­is needed to facilitate entry by farm migrants into higher income 
farm occupations. 

PROGRAMS FOR SMALL AND MEDIUM FARMS 

The Government of Panama has substantially increased its efforts to 
assist small and medium farmers in recent years. The responsibilities 

to MIDA indicate that these efforts will be continued. Mostassigned 
of the itandard approaches (credit, extension, coops, etc.) to assisting 
small and medium farmers have been tried during 1960-70, although 
many have been used only in small-scale or trial programs. The suc. 
cess of MIDA in helping this group of farmers will depend to a large 
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extent on its ability to enlarge and modify existing programs as well 
as to develop.new ones. 

Agricultural credit frequently is considered to be a key factor in en­
couraging small farmers to adopt: new technology. The amount of credit 
available to small and medium farmers in Panama has grown consider. 
ably since 1963. Credit available from public agencies in 1970 acco nted 
for about one-third of total agricultural loans. Government agencies 
are now the major source of institutional credit for small crop and live­
stock loans. Even so, in 1970 the National Bank of Panama, Institute of 
Economic Development (IFM), and Ministry of Agriculture and Live. 
btock (MAG) reported making only 8,296 agricultural loans, which could 
at most have reached only li% of the farms with less than 50 hectares. 
Loan made by the public sector are not classified by farm size, but only 
35.4% of the loans made in 1970 were less than B/500. Assuming that 
all these loans went to small farms, government credit programs reached 
about 7% of the small farmers with 0.5 to 5 hectares. About two-thirds 
of the loans of less than B/.S0 were crop loans of B/100 to B/200 made 
by MAG. 
: There is considerable riom for expanding agricultural credit pro­
grams for small and medium farmers; the question is whether it is worth­
while to do so. The answer depends to a large extent on the objectives 
of the credit program. If the objective is to increase the level of income 
of small and medium farmers, the credit programs have made positive 
contributions toward that goal. Interest rates on credit from public agen­
cies have been lower than those available elsewhere, and repayment times 
generally are extended more easily than when borrowing from private 
sources. Using 20% of the value of outstanding loans as the "subsidy 
element" of public agency loan programs, the average borrower in 1970 
received a B/330 credit subsidy. If only IFE and MAG loans are con­
sidered, the average credit subsidy per borrower was approximately 
B/230; the B/100 difference is due to the higher proportion of large 
loans made by the National Bank. Assuming an oaverage family size of 
5.5 persons, the average income of i rural family in 1970 was approxi­
mately B/1,750. A B/230 credit subsidy would represent a 13% increase 
in real income for the average farm family receiving a loan from IFE 
or MAG in 1970. On this basis, the total subsidy of IFE and MAG agri­
cultural credit programs in 1970 was about B/1.5 million, roughly 1% 
of the total income of families living on farms in the 0.5 to 50 hectare 
size categories.

Different criteria must be used if the goal of the agricultural credit 
programs is to increase the productivity of the land resources used by 
small farmers. Some increases in production are reported in cases where 
credit is used for the purchase of fertilizer, but there is little evidence to 
indicate that silr testing is used to ensure purchlase of an appropriate 



ferilser M h (shecrop credit Isused to clear and preae land for 
crops that are t grown with traditional technology. Many borrowers 
have little onact ;with extension.agtets arnd very little actual super­
vised credit,isinvolved in farm planning. Ah ugh no detailed quan­

titative studies have been made, the general program evaluations avail. 
able suggest, issunlikely that the credit programs have increased crop 
yields.,or -livestock productivity by an average of more than 10% for 

There is also little evidence of athose farmers who have received credit. 
in termspositive demonstration effect for farmers notreceiving credit, 

of total impact'in 1970, goverameot credit programs robably did not 

increase the total output of farmers with 0.5 to 50 hectares by.more than 

1% at mot. 
The limited impact of credit programs on the productivity of small 

farmers is sometimes attributed to the lack of vehicles or funds to allow 

credit agents and extension personnel to visit and work with farmers. 
The shortage of well-trained farm management technicians willing to 

work as credit or-extension agents is-also cited as an important reason 

for the lack of on-farm supervision of small-farm loans. The shortage 
of,well-qualified credit and extention agents probably has been and will 

continue to be the key factor limiting the successful growth of small­

farm credit programs. 
Numerous changes in administrative procedures have been sug­

gested for increasing the efficiency and effectiveness of the credit and 
extensionagents. Among the suggestions most frequently made are (i) to 

allow regional offices greater responsibility in approving loans, (2) to 

,implify the process of screening applicants and approving loans, and 

(3) to encourage the development of small-farmer credit cooperatives. 
Most of the proposed changes in administrative procedures would result 
in more loan approvals per credit agent and would increase the sub. 
sidy element of public credit programs but probably would have Ittle 
impact on increasing the productivity of the farmers receiving loans. 
The suggested changes are certainly worthwhile; but even if they in­
creased the effectiveness of field personnel by as much as 25%, the exist­
ing programs still would not reach more than one-eighth of the small 
and medium farmers. 

These measurements appear ,ojtdge the small farmer credit pro­
gram too harshly. A 10% subsidy, plus a 10% productivity increase, 
translates into a 20% increase in real income of the average borrower. 
New farmers participate in the loan programs over time so that more 
than 10% of the small and medium farmers are affected by the program, 
even though only 10% may benefit from the program in any given year. 
The credit programs are worthwhile and should be expanded. Appar­

ently, during the 1960 the programs were expanded as rapidly as qual­
ified people could be hired and perhaps more rapidly than these people 
could be given support in the form of vehicles to reach farmers and tech­
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nological packages that were acceptable. The main point is that even 
if the public agency credit program is doubled in size by 1980, it would 
still not be reaching more than about 25% of the small and medium 
farmers in any given year; the credit programs therefore need to be sup. 
plemented with other types of programs if more farmers are to be 
reached. 

Indeed, the question of how many farmers can be reached with pro. 
grams designed to provide the services and support necessary for eco­
nomically viable production is critical. The government, by necessity, 
must concentrate its programs on farmers with sufficient land and other 
resources to permit thlem to benefit fror the new technology. Accept. 
ance of this necessity should provide a lasis for defining a strategy for 
small-farm development leading to better coordination and improved 
performance of assistance programs. 

COLONIZATION, PROGRAMS 

Spontaneous colonization of neiv land is occurring throughout Pan­
ama, especially in the provinces of Pocas del Toro, Darien, Colon, 

and Panama. The colonos are mostly small farmers and landless laborers 
from Chiriqui, Veraguas, Herrera, Los Santos, and Cocle who locate 
where rivers or new roads provide access to new lands. In most of these 
areas, the colonos find themselves in circumstances similar to their pre­
vious locations. Land is cleared indiscriminately; farmers lack legal title; 
marketing is difficult; credit and technical assistance are not available; 
and production is largely for subsistence purposes.

More land for settlement will become available as construction of 
new roads is completed in Panama, Darien, and Bocas del Toro. Most 
of this land is owned by the government. These new lands can be used 
to provide opportunities for small subsistence farmers to establish viable 
economic units. A systematic pattern of utilization of these new areas is 
unlikely to take place, however, unless the government establishes a 
policy regulating land use. 

The Agrarian Reform Commission has resettled 7,268 families c. 
publiclands or private farms acquired under the agrarian code. The 
unanswered questions about colonization and settlement are numerous. 
How costly will large-scale settlement programs be in the new areas in 
Panama and Darien provinces? How large should farms be to achieve 
desired income levels and to protect natural resources? What additional 
infrastucture investnents and services will be necessary for successful 
colonization? These questions must be answered to define the potential
and priorities for colonization and resettlement in the future. 

The role of colonization programs in meeting output. and welfare 
goals in the agriculture sectors should be considered carefully. Spon. 
taneous colonization, in the absence of infrastructure investment and 



provision of cred!t and technical assistance, simply shifts subsitence 
agiculture from one location to another. How rapidly will these new 
lands become available? How many economically sized farm units can 
be formed in them? What investments in infrastructure and services 
twill be necesary? Little infomation to answer these important ques­
tions is now available, but answers are needed to determine the role of 
colonization in the future development of the sector. 

POUIM1Y AND LAND UN PoLICO 

The need to enforce existing land policies and to develop more com­
prehensive ones is dearly evident. Valuable land resources are being 

lost through erosion. There are no well-defined and enforced water con­
trol programs. Forests are being destroyed by subsistence farmers who 
have little knowledge of the agricultural potential of the land they clear 
or the role that forests play in regulating water flows. The short-run view 
that Panama has adequate land resources to meet its long-run needs fails 
to take into account the increasing rate at which farmland and forests 
are being destroyed. 

The opening of the Darien region and expanded programs of 
colonization and resettlement will increase the need to enforce existing 
forest resources policies. Much of the basic information needed to de­
velop an enforceable forest management program is now available be­
cause of the reconnaissance inventories of forest resou-ces and the cadas­
tral survey undertaken during the 1960s. 

Two basic steps must be taken in formulating a forest management 
policy. frst, it must be determined which areas should be used per­
manently for agriculture and which for forestry. Second, the per­
manent forestlands must be classified according to their forestry use 
(production, protection, recreation, etc.). The need for such classifica­
tion is recognized in the Forest Resources Law of 1966. 

Results of the inventories of forest resources show that commercially 
productive forest is primarily the area presently classified as humid 
tropical forest. Thir forest type is found mainly iri the eastern section of 
the country in Panama and Darien provinces and forms approximately 
one-half of the remaining forests or one-quarter of the nation's total 
land area. This region of humid tropical forest includes most of the 
remaining forested land area suited for permanent agriculture. 

The potential conflict between forestry and agriculture in the humid 
tropical forest areas could be mpnimized in the following manner. 

1. 	The areas of better soils in the main river basins of Darien province 
could be deforested and devoted to high production agriculture, a 
policy that will serve to channel both government and private coloni­
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zation elorts away from the permanent forest areas in the eastern 
region of Panama. Efforts should be made, however, to preserve the 
more valuable stands of cativo (Spanish walnut) for foreitry purposes. 

2. 	 The remaining forests of Panama and Darien provinces, totaling­
10,00) stre kilometers, are located in areas with poorer soils and:' 
broken topography where any form of agriculture would be low 
yielding and marginal in nature. This area should be maintained as 
the main production forest. It is estimated that this will be adequate 
to maintain the national forest industry at its present level of ex. 
traction. In addition to providing timber production, this forest will 
provide a catchment area for Bayano Dam Aind could be used as a 
sanitary zone adjacent to the border with Colombia to provide pro­
tection against hoof-and-mouth dis-ase. 

3. 	 The remaining areas of potential production forest are smaller and 
are scattered throughout the rest of the country. With the exception 
of the mangroves and orey swamp forests, they are much more vul­
nerable to agricultural colonization than the forests in the more 
isolated eastern region of the country. Although these forests cover a 
total of approximately 16,000 square kilometers, much of this area 
will eventually be lost to colonization and subsistence farming. The 
speed with which this occurs will depend to a large extent on the 
government's efforts to promote colonization in other areas of the 
country. 

The wett,'r upland areas of Panama and Darien provinces and 
much of the Atlantic Coast area are unsuited to commercially productive 
forests. Thes-! areas include nearly one-half the remaining forests of 
the country. t\ctual and potential marketable volumes in these forests 
are so low that t seems unlikely the high extraction expenses will ever be 
justified. The marketable volumes of timber do not justify the establish­
ment of secondary and feeder roads in most areas. These areas also are 
unsuited for agriculture; even extensive grazing would be a marginal 
activity. Such forests should be closed to colonization and maintained 
for the protection of soil and water. 

Several forest areas are well suited for national park purposes, for 
recreational areas, and for development of the tourist industry. Among 
the most important areas in this category are Volcan Baru, Portobelo, 
Altos de Campana, and Islas de las Perlas. 

Some deforested areas should be returned to forestry use. The dif­
ference between the area of forest identified by the reconnaissance in­
ventories and the statistics on land in agricultural use suggests that ap­
proximately 10,000 square kilometers could be classified as wasteland. 
The main wasteland area is located on the southern slopes of the 
Cordillera Central, primarily in the very humid forests of this area. The 



combination of climate, soil, and topography has ensured that agricul­

tur.ld practicm" following deforestation have fM.iled mainly because of 

soil deterionation. 
Some areas have been classified as "agricu.iural zones for erosion 

someprotection." Here, agriculture can be practiced provided there is 

reforestation and appropriate measures are taken to control soil erosion. 
where this should be encouragedTWo of the most important areas are 

(1) the catchment area of the Rio Chargres and Lago Madden, which is 
of drinking water for the Panama City-Colon areaan important source 

as well as a source of water used in the operation of the Panama Canal 

locks, and (2) the highlands of Chiriqui province. 
Most of the reforestation should be for protection purivoses rather 

than for timber production. This end can be accomplished mast easily 

simply by protecting the area against fire and grazing and allowing the 

natural vegetation to return slowly.
The Forest Resources Law of 1966 was the first reasonably com­

prehensive forestry legislation. It contains both statements of policy 
to regulate forestry activities. The data con­and lcgislation designed 

tained in the reconnaissance inventories completed since 1966 will allow 

the existing law to be revised and improved.1 Government ability to 
to a large extent on whether competentenforce the law will depend 

be attracted and retained.specialists in forestry management can 
The protective function of the highland forests along the southern 

slopes of the Cordillera Central is especially important in light of the 

limited prospects for developing large-scale irrigation systems for reg­

ulating water flows in the central and western provinces. Most of the 

large-scale irrigation projects that have been investigated since 1960 do 
food pricesnot appear to be economically justified. Trends in world 

could change this situation but an additional five to ten years time 

would be required to complete the planning, finincing, and construction 

of the proposed projects. 

IRRIGATION PROGRAMS 

are in small-scaleApproximately 14,000 hectares of irrigated land 
irrigation systems, primarily in Chiriqui and Cocle provinces. Most 

of the existing irrigation systems have been constructed by private in­
ac­dividuals or companies. Government-sponsored irrigation systems 

hectares. Eightcount for approximately 2,000 of the 14,000 irrigated 
large farms have constructed irrigation systems for pastureland since 

private systems are used for1967 (between 1967 and 1973), but most 
bananast and other fruit, vege­high-value" crops, primarily sugarcane, 

1. Additional information on fanamai forestry resources'and spedfic uggestions 
for revising tb Fores Resources Law of 19M can be found In George Coan. ranamA 
lnventariad6fl y Demoutraciones Foreataics, FAO report, Rome, 1972. 
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tables, tobacco, and rice. Nearly all the present irrigation systems now 
utilize available river water to provide supplemental irrigation during 
dry periods. It is estimated that: the cost of pumps and canals for re­

than B/500 per hectare.2cently constructed systems is usually les 
Feasibility or prefeasibility studies have been completed on six 

irrigation projects since 1963, large-scale systems that would utilize the 
basins of the rivers La Villa, Santa Maria, Grande-Chico, Zarati, Tonosi, 
and Chiriqui-Chicoo A total of approximately 90,000 hectares would be 
irrigated if all six projects were in full operation. The various studies 
indicate that at least 200,000 hectares in the main agricultu 'al areas 
could be irrigated with gravity systems utilizing rainwater, which is 
approximately the amount of larid used for annual crops in 1970. Some 
studies suggest that there also is considerable potential for irrigating 
additional land with subterranean water. 

The total cost of construction and land preparation for the large­
scale irrigation projects ranges from approximately B/400 to over 
B/1,600 per hectare. Irrigation projects for the rivers Chiriqui-Chico, La 
Villa, and Guarare all have costs of B/600 or less per irrigated hectare. 
The benefit-cost ratio for the first phase of the Chiriqui-Chico project 

Most of the other projects have benefit-costhas been estimated to be 3.6. 
ratios in the 3.0 to 3.3 range. 

It appears that much additional analysis will be needed before 

undertaking any of the large-scale irrigation projects. Studies completed 
prior to 1965 rieec to be updated. The cost estimates in several of the 

studies completed aftec 1965 appear to be unusually low. The initial 
the Rio La Villa project, for example, indicated a total(1963) study on 

cost of B/l,600 per hectare while the 1971 study on the same project 
The benefit-cost ratiosestimated the cost to be only B/430 per hectare. 

for ihe studies generally assumed that market prices would not be 

affected by the increased output resulting from the use of irrigated land, 
an assumption that is reasonable only for exported products, primarily 

The majority of the studies recommended the pro­sugarcane and meat. 
duction of irrigated rice and vegetables, which have seldom been ex­

ported. Substantial increases in the production of rice and vegetables 
prices down and thereby reduce the benefits of thewould force farm 

irrigation projects. 
Several of the large-scale irrigation projects may eventt'ally become 

economically feasible and may be implemented. Meanwhile, it would 
appear advisable to en.ourage the development of small-scale, low-cost 

irrigation systems that may be incorporated into the larger irrigation 

and water control projects at a later date. In this way, both farmers and 

government technicians will gain experience in irrigated farming, arid 

2. Reinmar Tejeira, Aspectos dcl Riego en PanatU-, Asesoria Thnica, S.A.. Pan­

ama City, June 1973. 



more accurate!inf(qmatlon can be gathered on the yield increases to be 

.Colonization, forestry management, and irrigation are but three of 
the topics that need be considered in developing national land use 
polides. :The formulation of land policy must take ,place! within a 
general framework of.public action. In a broad sense, land policies are 
social control measures designed to improve the use of land resources 
and the wcnditlons of property rights under which people work and 
live on the land. The main problems to which land policy is addressed, 
therefore, lie in the fields of land use, conservation, development, and 
tenure. The objectives of land policy are governed by what people de­
sire and what the fu,,nctions of government are conceived to be in bring­
ing about better laid use and tenure. Panama appears to be in the 
initial ctages of formulating more definite land use policies. Public 
interest in the agricultural sector has increased considerably since the 
mid-1960i. Much of the basic data for formulating specific policies and 
programs has been collected. There is evidence of an increased realiza­
tion of the need to improve land tenure arrangements and to ensure the 
long-run productivity of ';lhe nation's land and forest resources. Con­
tinued growth in the nonagricultura! sector will ease fnrmulation and 
implementation of more comprehensive laud policies within the 1970­
80 decade.8 

AGRICULTURAL EDUCATION AND RESUARCH 

The rate at which Panama can effectively increase government ex­
penditures on agricultural development programs is basically lim­

ited by the rate at which capable agricultural technicians can be trained. 
Based on the levels of efficiency and staffing of the public sector in 1972, 
a 10% increase in expenditures on agricultural development programs 
would require approximately 80 additional agricultural technicians. 
Thirty of these would be ingenieros agr6nomos and 50 would be bachil­
leres agropecua'ios. f 

The two principal technical schools for agriculture, the National 
Agrihultural Institute (INA) and Felix Olivares, graduate about 100 
bachilleres agropecuarios annually. The UnivwL.7-ty of Panama has av­
eraged about 15 ingenieros agr6nmos annually and is unlikely to in­
create the number of graduates to more than 18 during 1974-79. 

From this viewpoint, the number of ingenieros agr6nomos gradu­
ated annually appears to be the most serious bottleneck to increasing 
the size and elfectiveneu of the government's agricultural development 
programs. Assuming no changes in the efficiency of government em-

S. A variety of aewpointsthe many dimemionm of land pbopams andon uw 
policies can be found in ohn F.Tiamom and William G. Murry, ed., Laind Prob. 

mand State Unlvendty Frau, lo.Poliis, Am. 
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size of its 

not effectively increase the 
ployees, the overnment could if 
agricultural programs by more than about 5% to 6% annually, even 

it could hire all of the ingenieros agr6noms graduated each year. Try. 

ing to increase the size of the programs more rapidly would require
aand probably

heavier reliance on less adequately trained personnel 
more 

corresponding reduction in program effectiveness. The need for 

and better trained agricultural technicians has been recognized widely, 

but the implications of the long lead times required to train such techni­

cians adequately appear to have been overlooked. 
of agricultural specialists

Any program to increase the number 

must start in-the rural areas, not in Panma City. The logical starting
 
INA. Enrollment increasei in
 

point is in technical high schools such as 


the technical high schools will lead within three years to an increased
 

number of rural area students entering the College of Agriculture; there­

fore, the expansion program proposed for INA, if started in 1974, would 
1977. If 

begin to affect enrollments in the College of Agriculture by 

were doubled and graduating classes increased by 50 
INA's enrollment 
students, the result would be an additional 20 to 25 students from INA 

The expansion program 
entering the College of Agriculture annually. 

for INA, if started in 1974, would provide graduating classes of 90 to 100 

With a total graduating class of 90 to 100 
,students by about 1979-80. 

of the first-year students needed 
students, INA could provide about 10% 

by the College of Agriculture to double the size of its teaching program. 

Anticipating these enrollment increases, the College of Agriculture 

could begin a building program in 1974 and start to enlarge its faculty 

and staff in 1976. A scholarship program for advanced training abroad 

if begun in 1974, would provide new faculty 
in, agricultural sciences, with Ph.D. degrees 
'Personnel with M.S. degrees by 1976 and personnel 

classes of the 
this time schedule, the graduating

by 1978. Following 
College of Agriculture could be increased to about 50 students by about 

1982. programsI8Expansion and increased coordination of existing research 
is possible withoutcoordination 

are worthwhile objectives. Increased 

program expansion and could be accomplished by the establishment of a 

National Agricultural Research Committee made up primarily of person­
agencies. 

nel from the University of Panama and various government 

The committee's initial objective would be to keep the various research 
what is being

what research is under way, 
groups, fully informed on Plans 
learned from the research, and how the findings are being used. 

for substantially expanding research could be initiated once an increased 
training programs 

number of Panamanians are enrolled in advanced 
were initiated in 

an advanced studies scholarship program
abroad. If a research instituteto establish
1974, for example, a five-year program 

could be started in 1976 with the expectation that an increased number 



m um aewm qitvu, 

ci wei4ralned reearch specialists would be available by 1976. The 
establishment-of such an insitute could be a second intermediate objec­
tire of a National Agricultural Research Committee!.I 

The types of agricultural research needed are likely to change con. 
siderably. ,More .sociological research, regarding ,the types of, organiza­
tionsand extension programs most likely to help,small farmers will be 
needed, and the importance of production problems of the Darien 
region will increase. Research related to fertilizer use, soil management 
water control, and cropping patterns will have to be expanded. 

By the late 1970,. it should be possible to broaden the extension 
programs to place more emphasis on farm management, marketing farm 
products, and machinery maintenance. romotin the use of improved 
seed, proper cultivation practices, weed and insect controls, and soil test­
ing should be continued, but the basic fundamentals should be familiar 
to an increased percentage of the farmers by 1980. Changing the empha­
sis of extension programs will not require substantial changes in teach­
ing programs at technical high schools or the College of Agriculture. 
These schools already offer courses in agricultural economics, farm man­
agement, a3ricultural marketing, and farm accounting. Some changes 
may.be needed in the topics covered in these courses, but they can be 
introduced gradually. 

It may be possible to increase the efficiency and effectiveness of gov-' 
eminent employees through on-the-job training, changes in administra­
tive procedures, short-term training scholarships, increases in support 
facilities (vehicles, office eqipment, etc.), and reorganizations. It is 
hoped that efforts in these areas could increase overall efficiency by at 
least 4% to 5% annually. Numerous changes in administrative pro­
cedures were suggested by specialists working with the agricultural 
Sector Study Commission (SSC). The reorganization of the Ministry of 
Agriculture should result in a more rational allocation of scarce techni­
cal talent. Short-term training programs have been well received by 
government technicians and appear to have been highly effective in 
increasing the general level of expertise within goiernment agencies. 
Such training programs complement the move formal, longer term pro. 
graws of the University of Panama. 

AN AGRICULTURAL DEVELOPMENT STRATEGY 

Defining an agricultural development strategy is a continuous proc­
ess. The research undertaken by the SSC provides a.basis for identi­

fying many specific programs and projects and estimating their potential 
contribution to natioaal objectives. The basic studies listed in the bibli­
ography contain many specific suggestions fur improving the implementa­
tion of programs as well as many insights into which programs have 
worked well and why. Nevertheless, in a real sense, serious sector analy­
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sis has only begun. There is a need to institutionalize a planning and 
analytical capability :so that sector analysis can be organized as a cors­
tinuous activity. 

The analysis of future growth prospects presented in Chapter I 
indicates that a continued growth in real income of 7% to 8% annually 
is a feasible target during the 1970s. If such high growth rates are 
achieved, the result will be rapid changes in the structure of the economy 
and a need to continually revise agricultural development strategies. 

By the late 1970s, the opening of the Darien region could substan­
tially change the distribution of the rural population and the priorities 
assigned to various commodities. If the Darien Highway is completed 
by 1980, the construction program alone will contribute at least B/10 
million anrnx:dly to the gross domestic product (GDP). The construction 
costs in this c.,se would account for approximately a 1% annual increase 
in GDP.' Government and private investments in land improvements, 
buildings, schools, and social infrastructure in the Darien region could 
increase the growth rate of GDP by an additional 1%. Approximately 
60O of the estimated B/100 million cost of the Darien Highway project 
is to be grant funded. Assuming an average annual inflow of B/10 mil­
lion over a six-year period, the grant funding is equivalent to an increase 
in the export of goods and services of approximately 3% annually. 
The results of the macroeconomic model estimated in Chapter 2 indicate 
that an additional B/10 million itn annual "exports" would increase 
total imports by B/4,650,000. Food imports in 1971 constituted approxi­
mately 10% of total imports. Using this percentage, an additional B/10 
million in "exports" would increase food imports by B/465,000, which 
is less than 0.5% of the total value of agricultural output in 1970. 

Increased exports of goods and services was the single most impor­
tant factor in the growth rate of the economy during the 19601. Agricul­
tural and fishery exports increased from less than !/20 million in 1960 
to over B/80 million in 1970. Nearly all the increased food exports were 
accounted for by bananas, seafoods, and sugar. Banana exports, for ex­
ample, increased from B/!1,640,000 in 1960 to B/60,831,000 in 1970 and 
accounted for over 80% of the total increase in food exports. More atten­
tion will need to be given to bananas, seafoods, and sugar in future 
studies of the agriculttirnl s&ctor. 

The role of cattle production in Panama's development has bect 
clarified in the studies prepared for the SSC. All the studies on cattle 
production and marketing emphasized the extensive nature of beef pro­
duction and the need to modernize the meat marketing system; many 
stressed the potential of beef exports as a source of foreign exchange. 
Cattle production obviously is an important aspect of agriculture. OvJer 
600 of the institutional credit for agriculture, excluding credit for sugar 

4. The government inveeent multiplier estimated in Chapter 2 it 0.9717. lee 
Table .1. 



sad bmnaw pe to lveutmk. prismily cattle. Rdi jad milk amanted 
1t about N%of tle value of,farm output In 1071. MtIS M d to 
mob as a moror of protein in the average dieL Together, ,mat and 

milk amu formegrly onehird of-the average daily commnuption of 
protein ad nmeey 1% of e calorie asmused daily. Over 50% of 
the agricultural had is used for pasturet 

The are still many unawetred quetions concerning the livestock 
idmry. Fir. to what extent is the credit ping to livestock producers 
actually being uod within the agricultural ector to improve the produc­
tivity of the land and livestock on cattle fannm? Secondly, how would 
alternative program to increase beef exports afect the income distribu. 
tin of the rural sector? Beef exports presently account for less than 5% 
of food exports and less then 1%of the total exports of goods and serv-
Ices. At most, some 2,000 farmers produce nearly all the exported beef. 
The projections of exportable surpluses discussed in Chapter 4 suggest 
that the relative importance of beef exports is unlikely to increase by 
160 unless world prices continue to increase and domestic prices are 
allowed to adjust upward toward world price levels. A wide variety of 
tax and subsidy systems have not yet been investigated and cou'd be used 
to promote cattle production, to increase the productivity of land now 
utilized for pasture, and to improve the income distribution of the rural 
sector. 

An important function of a continuing sector study would be to 
provide an improved data base for evaluating the effects of a sector de­
velopment program. Without baseline data and consistent collection of 
Information over time, it is almost impossible to measure the real eco­
nomic effects of a development program on farmers, marketing agencies, 
and consumers. 

Results of agricultural sector analysis vividly illustrate the unique­
ness of Panama's development situation. Services account for over two­
thirds of the nation's export earnings. The value of food imports in 1970 
was less than one-third the value of food exports. Food imports as a 
percentage of GDP were only 2.2% in 1970, compared to 3.2% in 1960. 
Panama is hardly a major food importer and in a broad sense is sell-sufi­
dent in food production. The supply and demand projections presented 
in Chapter 4 indicate that the total value of food imports probably will 
continue to increase, but if Panama is able to maintain the overall 
growth rate of GDP at 7% to 8% annually, food imports should con­
tinue to be lea than 4% to 5% of GDP at most. In this case, the govern­
ment will continue to have considerable flexibility in regulating food 
prices. This ability is increased further by the L!tncentrated nature of 
the food marketing channels. Government price policies thereby become 
an extremely important tool for promoting (or discouraging) the produc. 
don of basic foods, perhaps the single most powerful tool presently avail­
able. Emphasis on price stability, however, has reduced the government's 
willingness to use price policy as a development tool. 



Panamae.orientation toward export of services and its self-sulkiency
in food production hatresulted, in the past in a general unconcerned
attitude toward agricultural development. Improvements In the road 
system during the 1950. linked the central and western provinces more 
closely to Panama City, helped keep food prices low, and encouraged
private investment in the agricultural sector. The decline In banana 
production during the 195Ms and the resulting relocation of the banana 
industry began to increase public interest in agriculture by the early
1960s. The possibilities of increasing sugar production and of becoming
self-sufficient in rice production through the introduction of the green
revolution rice varieties as well as the recovery of the banana industry
based on new varieties grown in a new location resulted in further in. 
creases in public interest and private investment in the agricultural sec. 
tor by the mid-1960s and an agricuittral boom in the late 1960s. The
formation of MAG as a separate government agency in 19(9 reflected
both the increased recognition of the importance of the agricultural
sector and the increased public concern for the welfare of the majority
of the nation's population living in rural areas. 

The rapid changes that have taken place in the agricultural sector
during 1960-70 have called forth equally rapid changes in government
policies and programs. The lack of basic information on the agricultural
sector has made it difficult not only for government agencies to anticipate
the ir pact of various progrmxns but also for the general public and inter­
national development agencies to fully understand what was happening
and why. The shortage of well-trained agricultural technicians, due
partly to the earlier unconcerned attitude toward agriculture, has made 
it difficult for the government to increase its development programs as 
rapidly, efficiently, and effectively as desired. 

The slower rate of growth of the agricultural sector since 1970 is
partly due to the world market situation for bananas, to weather condi­
tions, and to an adjustment in priorities, with more emphasis being
placed on improving the welfare of low-income farmers and less on short­
run increases in food output. The slower rate of growth in food produc­
tion has resulted in upward pressures on food prices and increased food 
imports. In a sense, the urban sector is now being asked to return to
farmers a few of the benefits of low food prices that urban workers 
enjoyed during the 1960s. This policy is consistent with the basic con­
clusion of the agricultural sector analysis that a substantial increase in 
the productivity of the existing agricultural labor force should be the
major public policy objective of 1970-80. This should come partly from 
increasing the area cultivated, especially by small and medium farmers, 
and partly from yield-increasing technology.' 

S. Specifc proposals for increasing the productin and iim e of low-Incomeand medium-Income iamers are discumed in Edward J. Wellhausen, A Proposl for a National fPrap In Rural Development Focused himarly on ImprvIng theIncome and General Welftre of the Subsistence of Sewi-commercia Farme andUndremsployed Rural Labo in inPaama, GOP report, April 1973. 



thkia objewtivc, is,ahieved4 tagr-icultural seWr should. not ex. 
At the same timei jobs mustepremtture Ioes,of its labot forc'e. 

lz eted in ponfanr occupatiors end training mIt be provided for 
thesteady stu~, of.rural migrants, that is neces tohdthegariul­
tural lborr force to its current level or.permit it to begin to decrease. 

For thosc remaining in agricultue, increases in productivity wilt 
reidstuibue income and also reate a larger rural emaod ,for,nonfar 

goods and services. By, raising. the productivity of,farm labor, overall 

economi development will be aidO. and improved livingconditions in 

rural areas will be achieved. 
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APPINOOX A 

PANAMA'S POPULATION 
AND LABOR FORCE 

1nj."#i~l ib:!:w:id IL:M . IM : M M 

CHANGS in the population of Panama since 1950 are shown in Table 
A.I. Population projections to 1980 and 1990 given in the table were 
made on the assumption that the rate of growth will continue at the 
3.1% per year registered in the 1960s. If this assumption is valid, the 
population of Panama will number around 2 million persons by 1980. 

The distribution of the population by province and sector in 1960 
and 1970 is given in Table A.2. Panama province is the most heavily
populated, and its share of the total population has been increasing.
Chiriqui is next largest in terms of population size, followed by Vera­
guas, Colon, and Cocle. The provinces with the smallest populations are 
Darien and Bocas de! Toro. 

In 1970, 48% of the population was classified as urban. This classi­
fication, however, counts cities or towns of 1,500 inhabitants or more 
having minimum basic services as urban. The urban population in­
creased by 50% in the 1960-70 period, compared to an increase in the 
rural population of slightly less than 20%. The main concentration of 
population is contained in the metropolitan areas defined as the cities of 
Panama and Colon and the area on either side of the Canal Zone. 

Basic information on the economically active population, employ. 
ment, and unemployment zre contained in Table A.3 for the 1960-70 
period. The national unemployment rate is about 7%of the work force. 
In the metropolitan area, however, 10% or more of the labor force is 
unemployed. 



Year Population 

1940 622,576 

.1950 805,285 

1960 1,07T,541 

1970 1,4289,02 

Igoe -1,939,000 
1990 2,620,200
 

",Sourcot Panama en Cifras, November 1972, p. 10. 

aProjected assuming that the 3.1%rate of population growth 

continues.
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TAKE A2J. 9 DISIUnTON OF N POPULATMON BY PROVINCE AND UCOB IN* AM 1M 

1960 1970 
Province00pesn%00pros
 

Total JL075,5 100.0 1481100.0 
ocas del Toro 32.6 3.0 43.5 3.0Cocle 
 93.2 
 8.7 118.0 8.3


Colon 105.4 9.8 134.3 9.4Chiriqui 188.3 17.5 236.2 16.5Darien 19.7 1.8 22.7 1.6
Herrera 61.7 5.7 72.5 5.1Los Santos 70.5 6.6 72.4 5.1Panama 
 372.4 
 34.6 576.7 
 40.4

Veraguas 131.7 12.3 151.8 10.6 

Subtotal, Urban 446.2 41.5 679.4 47.6
Subtotal, Rural 629.3 58.5 748.7 52.4
Subtotal, Metropolitan Area 430.4 40.0 600.9 42.1Subtotal, Rest of the Republic 645.1 60.0 827.2 52.9 

Source: Dizrecci6n de Estadfstica y Censo. 



10-70 

Rate of
 
Uneploent 

9.1 

5.8 

7.4
 

7,7
 

5.1 

6.1
 

7.1
 

6.7 

7.1
 

rAII A, 0 UMPOTMNI 

Etloyments 
Var (000 persons) 


1960 300 

1962 339 

1964 338 

1965 350 

1966 371 

1967 384 

1968 404 

1969 420 

1970 433 

AM IKMONOMCA LV 

Economically 

Active a 

(000 persons) 


330 


360 

365 


379 


391 

409 


435 


450 


466 


M POUIMATIO1. 

Unemployment 

(000 persons)
 

30.0 

21.0 

27.0 


29.0 


20.0 


25.0 


31.0 

30.0 


33.3 


Source. Estadfstica Panamea, qeries "0." 

aRefers to persons 15 years of age and older. 



APPENDiX B 

MATRICES FOR 
INPUT-OUTPUT MODEL 

MUM .:iE. i l i l.il'io Id 

it' .:i 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TAMI IL1. D MAT1UX FOE TIE INPUT4UT-UT MODE 

1.1183 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

.0 1.2963 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 1.3950 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 2.8000 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 1.0000 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 1.0000 0.0 0.0 0.P. 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 1.0000 U.0 0.0 0.) 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0000 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10 0.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TAILE L2. 0 A MAMI FOR THE INPUT.oMlr MOSL 

0.0773 

0.0001 

0.0094 

0.0385 

0.0 

0.0002 

0.0490 

0.0066 

0.0003 

0.0020 

0.0 

0.0013 

0.0 

0.0492 

0.0 

0.0007 

0.0247 

0.0 

0.0011 

0.0031 

0.253 

0.0016 

0.1002 

0.0579 

0.0 

0.0111 

0.1020 

0.0039 

0.0027 

0.0135 

0.0130 

0.0093 

0.0148 

0.1795 

0.0 

0.0147 

0.1893 

0.0060 

0.0071 

0.0123 

0.0 

0.0188 

0.0 

0.3429 

0.0 

0.0079 

0.0559 

0.0014 

O.04 

0.0023 

0.0 

0.0 

0.0 

0.1805 

0.0 

0.0273 

0.0980 

0.0005 

0.0010 

0.0313 

0.0 

0.0 

0.0 

0.0720 

0.0 

0.0211 

0.0079 

0.0362 

0.0302 

0.0184 

0.0 

0.0 

0.0 

0.0180 

0.0 

0.0079 

0.0184 

0.0182 

0.0059 

0.1130 

0.0 

0.0 

0.0 

0.0010 

0.0 

0.0006 

0.0082 

0.0002 

0.0 

0.0002 

0.0 

0.0 

0.0 

0.05 

0.0 

0.0265 

0.0159 

0.0075 

0.0170 

0.0299 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TAi .3. * (I-A) MATIIU Pi N IW,-oIIPUT MOOhL 

0.9626 0.0002 0.1901 0.0059 0.0021 0.0011 0.0005 0.0001 0.0 0.0002 

0.0002 0.7723 0.0011 0.0028 0.0155 0.0005 0.0002 0.0001 0.0 0.0001 

0.0072 0.0002 0.7740 0.0044 0.0016 0.0009 0.0003 0.0001 0.0 0.0001 

0.0160 0.0153 0.0235 0.3845 0.1345 0.0748 0.0301 0.0097 0.0007 0.0125 

0.0 0.0 0.0 0.0 1.0000 0.0 0.0 0.0 0.0 0.0 

0.0018 0.0014 0.0118 0.0077 0.0122 1.0328 0.0235 0.0122 0.0008 0.0299 

0.0518 0.0224 0.0951 0.0752 0.0841 0.1172 1.0175 0.0240 0.0085 0.0222 

0.0085 0.0009 0.0081 0.0052 0.0054 0.0056 0,0379 1.0204 0.0005 0.0088 

0.0021 0.0017 0.0055 0.0052 0.0041 0.0058 0.0316 0.0089 1.0003 0.0184 

0.0043 0.0032 0.0146 0.0072 0.0068 0.C372 0.0249 0.1198 0.0005 1.0334 
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AID. Agency for International Development 

BID. Inter-American Development Bank (Banco Interamericano de 
Desarrollo) 

CISA. Sector Study Commission (Comisi6n para ]a Intergraci6n del 
Sector Agropecuario, see SSC) 

COAGRO. Federation of Agricultural Cooperatives 

DINACOOP, National Directorate of Cooperatives 
FAO. Food and Agriculture Organization of thc United Nations 

GOP. Government of Panama 

IBRD. International Bank for Reconstruction and Development (World 
Bank) 

IDB. Inter-American Development Bank 

IFE. Institute of Economic Development (Instituto de Fomento Eco­
n6mico) 

IICA. Inter-American Institute of Agricultural. Sciences (InstituLo Inter. 
americano de Ciencias Agricolas) 

INA. National Agricultural Institute (Instituto Nacional de Agricultura) 

MAG. Ministry of Agriculture and Livestock (Ministerio de Agricultura 
y Ganaderla, became MIDA in 1973) 

MIDA. Ministry of Agricultural Development (Ministerio de Desarrollo 
Agropecuario, was MAG prior to 1973) 

-i­



MPPLJ. inistry o1 conomic Planning and Policy (Ministerio de Plani. 
ficaci6n y Politica Fcon mnica, formerly Direcci6n General de 
Planificaci6n y Adminittradi6n de la Presidencia) 

OA.& Organization of American States (Orpnizaci6n de lou Estado 
Americanos) 

SSC. Sector Study Commission (also referred to as CISA) 

UN. United Nations 
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Agrarian reform program, 101, 163-64 Cooperatives, 176-78 
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available to small and medium farmers, Corn, 84-86 
188-91 marketing, 125 

impact on small-farm productivity, 190 patterns of production, 89-92 
need, 167-68 prices, 135-40 
sources and use, 164-67 supply and demand, 92-94 

Agricultural development yields, 89 
goals and objectives, 183-84 CRA. See Agrarian Reform Commission 
Implications, 24-26 Credit. See Agricultural credit 
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target groups, 185-88 

Darien Gap, highway project, 62, 159 
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export, 113-15 Economic growth
Panama disease, 114 future prospects. 19-20 
projections, supply and demand. 114 since 1950, 4-8 
world supply, 114-15 sources, 11-18 

Bayano Dam, 159 Education, 128 
Beans, 86 agricultural, 196-98 

marketing, 125 and migration, influence on growth, 12 
patterns of production, 92 Employment
prices, 135-40 growth, 12, 15 
supply and demand, 92-94 Panama City, 21 
yields, 92 projections, 51-53 

Beef. See alio Livestock sectoral composition, 5-10 
production. 97-103 Endogenous variables 
projections, 96-99 of model, 27-28, 31 

projections, 45, 51-52 
Exogenous variables, 28, 31, 45 

Chiriqui Land Company, 113-14 Exports
COAGRO. See Cooperatives by category, 36 
Coffee contribution to growth, 35-37 
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production, 117-19 projections, 45-51 

Colonization programs, 191-92 subsector, 185 
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bananas, 11-15
 
export, l12-I$ 
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prouction, 107-9 
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role in economy, 107 


Government program, 127-28 

Graduate training, 174 

Grain, 5-
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port policies, 127-28 


marketing and shipments, 124-40 

marketing margins, 138 

milling rpacity, need, 134 

prices, 1--1 

projectionv, supply and demand, ,5-96
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support prices, 127-36 

hr portation, 135 
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Import function, 28-29 
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INA. See National Agricultural Institute 

Inamme distribution
 

CaOMPRiou,other Countries, 21
 
bypo, n 24
by provnoe and actor, 24
 

Inputs 
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investment 

goverment, projection, 43-51
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Irrigation programs, 19-6
 

Land
 
tenancy, 63
 
utilization, VE-6
 

government policies, 1004101o.
 
marketing; 146-50
 
production, 96-104
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government controls, 127-28
 
grain, 124-40
 
livestock, 146-50
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milk, 140-46
 

Market news, 176
 
Matrix
 

Impact multiplier, 32-35
 
input-output, 39-41
 

MIDA. See Ministry of Agricultural De.
 
velopment
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marketing, 140-46
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production, 97-N 
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implications, 34-37
 
input-output, 37-43
 
macroecnomic, 27-57
 

National Agricultural Institute, 169-71
 
National Agricultural Research Commit­

tee, 197-N
 

Output, sectoral composition, 5-10
 

Population, 1910, 181
 
Poultry
 

= uctlon, OW
 
projectlos, supply and demand, 104-5
 



Predetermined variables, 28, 31 

price 


bananas, 114
beef, 103 


geographical difierences, 138 

goversiment control, 124, 127 

grain, 135-36 

Implicit price index, 10 

milk, 103 

easnal patterns, I-8 


support 96. 127, 135-36, 138-40

Programs 

colonization, 191-92 

government, 127-28
irrigation, 194-96 


3 1 8 40  

price support, 127, 1- ,
rejearch and education, 128 


small and medium farms, 187-91 

Projections 


employment, 51-53 

exports, 45-51
 
GDP and sector values, 43-51 

government expenditures, 451 

supply and demand, 83-121 


Public sector, 157-59 


It#0rstation, 194 

Research, 128. 174-76. 196-98 

Rice. 84-86
 

marketing, 124-25
 
patterns of production, 86-89 

prices, 135-40 

supply and demand, 92-94 

yields. 88 


Sectors, 8-9 e0.157-59
 
Shipbuilding. 106-7
 
Shopping t , ouer,1 51
Sorlghum,C I
 
Storae facilities, 125-27
 

pain, 129-34
 
Suar
 

production, 115-17
 
.projectionsupply and demand. 117
EX quota. 17 ade 

Target roup 184-8
 
Tax function, W31
Tax incentives 18
 

Technicians, agricultural, 169-74, 1"6-9Technology 

agriculture. 70
 
poultry production, 104
 

Theil inequality coecient. 33-34
 

Underemployment. See Unemployment 
Unemployment
 

agricultural sector, 72-77, 181
 
Pnama City. 26
 

United Fruit Company, 113-14
 
University of Panama. 169, 171-74
 

Vegetables, 107-13. See also Fruit
 

Wages
 
Canal Zone, 3, 5. 15. 18-19
 
education differential. 14
 
urban-rural differential, 14-15
 



ANDRIwt OiMnk 
AGRICULTURE AND THE COMMON MARKET. Focudng 
on-the Common Market ais one of the major developments in this 
century, the book trame that institution fro i inception to its 
present itage, with emphasis on the role of agriculure in its devel. 
opment and the elects of the Market on American agriculture and 
international agricultural trade. (1973). 163 pp., 6 z , cdot. 
CIF. IUN 0419.4n -7. 

2JA1, Melvin G. (edfte)
INSTITUTIONS IN AGRICULTURAL DEVELOPMEfIT. Dil. 
cumin the development of viable rural institutions in the ,ievelop.
Ing countries, A project of the International Rural Institutions 
Subcommittee of the North Central Land Ecmmmics Research 
Committee. (1971). 247 pp., ill, GaG, cloti. ISBN 0-610­
48H*-& 

CHING, HaAsing
INTERNATIONAL BOND ISSUES OF THE LESS-DEVEI 
OPED COUNTRIES: Diagnosis and Prescription. A book which 
proposes a World Bank "certification" of the lesdeveloped mem­
bers' international bond issues. (1969). 95 pp., 6x9, cloth. ISBN 
041384211.0. 

FLTCHZR* Lehman L, GRABER, Eric, MERRILL, William C.,"aid THORIBECKE, Er~k 
GUATEMALA'S ECONOMIC DEVELOPMENT: The Role of 
Agriculture. Summary of a study of the role of agriculture in the 
development of Guatemalan economy. (1970, facsimile edition).
212 pp., ill., 6x9, paper. ISBN 0-8138-2240-8. 

H1WES, Laurence 
RURAL DEVELOPMENT: World Frontiers. Explores the ci. 
phcity of the environment to bear increased pressures of intensified 
agriculture and human capacity to increase agricultural output
within environmental limitations. Based on a conference at the 
Center for the Study of Democratic Institutions. (1974). 180 pp.,
6 x 9, cloth. CIP. ISBN 64138-1400-4. 

SAIVASTAVA, Ua K., HEADY, Earl 0., ROGERS, Keith D., and 
MAYER, Leo V. 

FOOD AID AND INTERNATIONAL ECONOMIC GROWTH. 
Quantifies the efects of previous food aid programs on develop., 
ment; producer and .nsumer welfare; agricultural p ; and
fiscal structures in recipient countries. (1975). 256 pp., ilL, 6x9,
cloth. CIP. ISBN .1U-M -L 

IOWA STATE UNIVERSITY PRESS AMES, IOWAJS010 


