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l. Introduction

This ‘study deals with the economic development of the traditional
sector of the’ Guatemalan economy. 1t focuses primarily on the sub-
sistence sector and its problems of modernization.

One major objective of the research is to determine whether a
situation of'squIUS labor now exists In Guatemalan Highland subsis-
tence agriculture. Another important objective is to measure the
degrée of efficiency in the use of resources by the farmers of that
region.

The study consists of two parts. Part | explains the theoret-
fcal framework within which the research was done and briefly
analyzes the history of Guatemala's labor problems. Part |l studies
the allocatlve efficiency of the Guatemalan Indian farmers through

an'analyéls of the data collected in intense field interviews.

Review of the Literature and Setting of the Problem

Modern Western theories of economic devélopment treat problems
of economic growth. in véry much the same way as did Engllsﬁ Clas~
sical economlsts.‘-Economic dualism, a partlcularly useful concept
in studying today's problems of development, was first Introduced
by the English Classicists to contrast industries with increasing
and decreasing returns.

A modern version of dualism--technological duallsm--was

1 who fncorporates the factor

elaborated in 1955 by R. S. Eckaus,
proportion problem (the limitatlions of technical substitutions

among the factors of prodiction) and emphasizes the imperfections
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in the market of the factors of productlon.' Benjamin Higqins has a
version-of technological. dualism. similar. to Eckaus,, put incorporates
fdemographlc’consﬁdenat]onsuz,;A third. version of technological dualism
is that of Harvby:Lelbensteln.g‘ According to‘peibensteln. one sector
of -the:economyi-stagnates while the other grows. The growing sector
:15 ‘that- which rexhiblts, high .capital=-labor ratio in Its production
:processes:> Téchnical: Innovations,. according to Leibenstein, are more
Tikely ‘to be a&opted‘ln activitles where capital Is abundant relative
to labor, and not In activities where labor Is the most important
-factor of production. The traditional sector, then, becomes stagnant
duexto its tnability:to adopt capital intensive production functions.
The ‘theory. of technological dualism is particulgrly relevant in

‘the study of underdevelopment because it helps explain the problem
of labor-employment.. .Following is a short outllpe of the process by
which an economy becomes dual, in accordance with the versions of
dualism described above.

| Labor employment problems in underdé@éiobed“countries stem from
bb;h fhe use‘of dfféérent productloh functions in the advanced sector
‘énd ln‘tﬁektraditlonal sgétor,~§ﬁd from fhe’slqw growth of the modern
gector l; thé face df:rapid poﬁﬁlatlohlg;bwfh in the traditional

sector.

R, S. Eckaus, "The Factor Propoftfon Problem in Underdeveloped
-Areas,' ‘Amer.ican-Economic Review (September, 1955)9,

2534 janin Higgins, Economic Development (Mew- York: 1959).

34, Lelbenstein, "Technical Progress, The Production Function,
‘and Dualism,' Banca Natlonale del! Lavorc Quarterly Review (December,

1960) .
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The Modern Sector, composed of large scale industry, plantation

agriculture, mines, etc., is characterized by the following features:
1. The production funétion used in this sector offers very
limited or no range of technical substitution among the factors
of production. Production is carried out with fixed technical
coefficients. That is, the isoquant map is made up of rectan-
gular Isoquants. (This assumption of fixed technical coeffi-
cients of production is a vory dehatable assumption.)
2. The technology applied to this sector is, in most cases,
capital intensive.
3. The rate of capital accumulation in this sector is slower
than the rate of population growth in the traditional sector.
k., This sector usually does not affect the demand in the
traditional sector for industrial products. That is, the.
modern sector fails to create an effective demand for its out-
put in the traditional sestor.

The Traditional Sector, engaged in traditional agriculture and

handicrafts, or very small industries, shows these characteristics:
1. The production function for this sector offers a wide range
of substitution among the factors of production. That is, pro-
duction is carried out with variable technical coefficients.
The isoquant map is made of isoquants that are convex towards
the origin.
2. The techniques used in this sector are usually labor

intensive.
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34 The ‘rate ‘of capital=rinvestment going .Into;this. sector s
usuallyi.lower’ than ‘that::required.to maintain the: level-.of produc-
tivity.o: The:proportion of rinvestments. made in this sector by the
modern’ sector :Is' very: small: |
h;ﬁaThhstEbtor?notroﬁlyfrema!ns4stagnant'butJvery oﬁten deterio=
rates: because:"
.al, - Some-of- its: small- industries are unable to. compete with
the modern industry of,the=advanCed sector.
b. -The growth of. commercial agriculture -increased the number
of landless peasants or made necessary«the;cu]tivatiﬁn of
marginal- poor' lands by the. displaced peasants.
‘5;:,Thewraté’ofupopulatJonAgrowth is very h!gh‘inxtﬁis sector,
Given these important characteristics of the: modern and tradi-
tional .sectors, we can outline how, according to éhe theory of
technological dualism, unemployment: appears in this type of economy.
As indicated, dual economies frequently have a high rate of
population growth. This édditlonal population must find work in.
either the advanced or traditional sector of.the.économy if ﬁnemploy-
ment is to be avoided. However, :in dual societies, the modern sector
uses methods of production that are not only capital intensive, but
have fixed technicalxmethods‘of production;. hence, this sector Is
unable to absarb the Increases in.population of the traditional
sector. These increases in population must remain in the ‘tradi-
tional sedtdr;r‘Thls sector,.as shown; :uses .labor intensive methods
of production with variable technical coefficients; hence,‘caﬁ'

absorb the increases in population by making production still more
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labor intensive and by cultivatioh of all the avallable land.? As
mbfe énahﬁ;}e ﬁeople are absorbed into the traditional sector, the
marginal productivity of labor decreases until it becomes zero or
even negatiVéﬁ éfédd}séd unemployment appears.
‘Thls‘éoncépkwa'HIEQUIséd unemployment has been the center of
greét debate éﬁong theoreticians of economic development and we will
return to it later. At this point It is important to explain how
the excess labor (1abor whose marginal productivity is zero or
‘neqaffﬁé)“Invthé traditional sector can live while they produce
nothing. The answer to this question is found in the internal
organization of the household. Each member of the farm receives a

portion of the total output which is more or less equal to the

average productkénd not pfoportlonate to his marginal contribution
to the total odtput. Hence, as long as the average product does
not fall below a minimum subsistence level, all members of the farm
can survive, eveﬁ'if the marginal contribution of some of them is
zero. Tﬁé évefage product that each member receives need not be
equal ;o the subsistence level when the marginal productivity of

labor is zero or negative. Furthermore, when the average output

each member of the household receives Is very low, members tend to

: hGiven the labor surplus there is no incentive in the tradi=
tional sector to produce with high capital-labor production
techniques. As long as the relative price of labor with respect
to capital is low, maximization of output is done along the labor
intensive portion of the isoquant. Technological change does not
help If we accept Leibenstein's thesis that technological advances
are usually adopted In the capital intensive production process--
in the advanced sector and not in the traditional one. Hence the
more capital intensive the modern sector becomes due to technolog-
ical change, the more difficult it is for it to absorb the excess
labor from agriculture.
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&see&,Empldymgntipu;sjgg the subsistence sector. They perform odd Jobs
-dn the; adjacent; towns. or. they. temporarily miqrate to plantations of the
commerclal-agricultural sector.

The bellef that conditions of duallty--characterized by excess
*supplies of: labor in the agricuitural sector--existena in some Asian
and - African.countries. gave rlse,tg a{theerfof nggjqpmeng de;crlbed

in W. A. Lewis' ploneer paper,‘ﬂﬁcopomlcjoevelqppgqt y]th Unlimited
Supplies of Labor.' Probably_thg,cen;rgl_[gqa,pf:that paper concerns
the possibility of transferring, wlthou;;rgducﬁngﬁﬁg(ﬁcultural output,
unproductive labor in the agricultural sector to‘prqductfve uses in

. the modern sector at minimal or no cost, ghareby creatina an economic
surplus to be used in creating new capital.

More recently, Ranis and Felyqqmplemented Lewis' model by

implicitly introducing in their writings the workinas of the agri-
cultural sector in the process of development of a dual economy.s
They also attempted to combine Lewis' model with the notloﬁ of the
critical minimum effort of Le}bgnsteln.6 The ldea associated'with
the critical minimum effort;is that If thg rate éf popﬁlatton growth
is -larger than.the rate of growth of the;industrla] labor force, the

economy will be trapped in a kind of Malthusian equilibrium that is

5J. C. Fei and G. Ranis, '"A Theory of Economic NDevelopment,''
in C. Eicher.and L. Witt (eds.), Aaricultufe fn Economic Development
(Mew Yorks 1964), p. 181; and also Ranis and’ Fel, Development of
the Labor .Surplus EconomxA(New York: ~1964).

6y, Leibenstein,. A_ Theory of. Economic=Demoaraphic Development
(Prl?ceton. 1954) , and Economic. Backwardness and Growth (New York:
1959) i
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stable for small change in-income. ‘In order to get out of the ''low
level equilibrium trap' massive infusions of capital are:required.
The need for huge doses of capital investments is also assoctated
with the “biq push” and '‘unbalance" growth theories which are not
discussed here. ’

The assumptign of excese supply of labor in the‘agricultural
sector of a dual economy--which is probably the most important as-
sumption of the Lewls and the Ranis and Fel models~--has been
challenqed on both empirical and theoretical grounds. The empirical
worlk testing this assumption, as evaluated by Kao, Anschel, and
Eicher, does not seem to support lt.7 The consistency and theoret-
fcal construction of the theory of disouised unemployment as a valid
and useful approach to the problem of economic development of dual
economies also has recently been questioned by D. Y. Joraenson.

The controversy among these authors really amounts to whether
the economies of the underdeveloped countries function accordina te
the principles put forward by the Classical and Neoclassical school
of thought. YWe will examine the assumptions of both theories, their

differences and similarities. We will examine the Classical

Tc. H. c. Kao, K. R. Anschel, and C. K. Eicher, '"Disguised
Unemployment: Survey,” in Agriculture ln Economic Development,

op. cit., p. 129.

8D Jorgenson, ''The Development of a Dual Economy,' Economic
Journal (1961); ''Subsistence Agriculture and Economic Growth,"
paper presented to the conference of Subsistence and Peasant
Economies, Honolulu, March 5, 1965; and ''Testing Alternative Theories
of the Development of a Dual Economy,’” in Irma Adelman and E.
Thorbeck (eds.), The Theory and Desian of Economic Development
(Baltimore: 1966), p. 45,




‘6astfldﬁﬁasueXplélned%lhwthe%works:ofsLewlsmandmRanlsganggFel;ngnd

Meoclassical thonght as put:forward.by-Jorgenson,

The Supply of Labor

Classical approach --Agricultural labor force, after a certain level,
is considered redundant. That is, marginal productivity of
labor becomes zero or negative, and henceé disquised unemploy=-
ment appears. in the traditional sector.

Meoclassical approach ~-Labor Is never redundant. That Is; marﬁlnal
productivity of agricultural labor is assumed to be always

positive. There Is ng such thing as disguised unemployment.

' { Wages Tnithe-Economy

Classical ‘approach --As long: as-disgulsed: unemployment exists in the

traditional sector, the realrwage,rate,<measuredvln agricultural
'gbods; s assumed - to: be fjxed:"lnstitutlonally:"

Neoclassical approach:~-fhe real wage is assumed to be variable
rathefﬁthan fixed. That is, since the marginal productivity
of ‘1abor is alwayswbds&tlve»and variable! and since labor is
always posltlvexaﬁd:vérﬁable, and since labor .is paid ac~
cording to Its marglnal productivity, the real wage rate also
varies. ltqls.alsq-assume&,that,at very low'levels of income,

the rate of population-growth-depends upon the level of income,

Chatiges In_the Sizd'6f the Labor Force

Classical appréach’=<Before the phase’'of disquised unemployment
‘ends, “'the labor ‘force engaged In‘agriculture must decline -

absolutely.
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Neo¢lassical approach --There :is no unique behavior-of the agricul- -
tural labor force during the process of development. The agri-
cultural~ labor force may rise; fall, or remain. constant.

We should point out’ that in the Classical approach; for the growth.
process to take place, it is aeither necessary nor sufficient that the
marginal productivity of labor be zero or simply less than the real
wage. What'is.required is that labor productivity be relatively low
in the traditional sector and that the demand for labor in the modern
sector be smaller than the supply of labor. That is, what Is required

is the existencé‘of an excess supply of labor.? .

The Classical Approach

The dual economy, according to the Classical approach, goes through
three more or less well-defined phases. In the first bhase, labor can
be supplied to the industrial sector without reducing agricultural out-
put. In the second phase, the transfer is made at the cost of some
reduction in agricultural output. In both phases, if the terms of
trade between agriculture and industry remain constant, and if the
rate of population growth is equal to the rate of agricultural output
arowth, then labor is supplied to the industrial sector at a fixed
real wage. The surplus created in the advanced sector is assumed to

be reinvested. As the industrial sector arows, redundant labor in

9Ranis and Fei make a distinction between the case where marginal
productivity is zero (they call this ‘‘redundant labor!) and where
the marginal product of labor Is less than its average product (they
call this “"disguised unemployment').
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,the%tra&ltlonal 3gctorvdégreasg3nandnevgntua11y~djsappga;s;ﬁgTblggmg;ks
thé‘éﬁdgbf;the pﬁaseaofﬁdeve1opmentawjthiunljmltedgsuppljesgpfgJabgr.
The supply ofi:1abors thatsthe-industrial. sector hpwyfacesﬁ]s;gpygrdﬁ
sloping.«!After thiszpointithe:margina) oroductlvjxvsofyjabOrnJU the
tiédlﬁlonalﬁéeCtbrelsapos1t§ve;abuthessathan§theargal wage-rate. .
measured=in aaricultiuralagoods. aTh]sgpro;ess“contjnyesﬂynglI the,
marginalzproductivity:of. 1abor-.insthe; agricul tural. sector: is. equal..to
the%realwﬂaqerraféaé This>point marks. the. beginning of the; third phase.
Real:wages:insagricﬁlturq,and»lndustryzare the.same. 'Yhen canital
catches up with the IabSrusUpply, the- economy enters the /third” phase
of development. Classical economics ceases to apply; we'are in the

world of Neoclassical economics., where all the factors are scarce,

in the sense that their suppnly Is lnelaStIc.“'o'

- The Meoclassical Apprecach .

vWThéfNeoclasslcaﬂ:approach~topthe problem. of development of a
duali.economy ‘has been--expressed: in rigorous mathematical models. The
following outline of the Neoclassical approach is the,mode]“&evelbped~
by:Jorgénson.]l The assumptlons?of%thls.apprqachwinatelatlon to the
supply ‘of -labor, .the determination .of waages, and the growth of the
labof force are explained above..: Ve will now outline the way that

economic growth:takes place:-according-to:this .approach: :This

10y A. cLewis;'Unlimited: Labors - Further Notes, .The.Manchester
.S__c_f_l_t)_o_l“% (1958),, : pp=26-27;:

'TJorgenson (1961), op. cit., ‘and™"'Surplus Agricultital {Liakior ‘and the
Dggelbpment of a Dual Ezonomy, “Oxford Economic Papers (1967), pp.
2 ,-3]2. ‘ ‘ . )
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“éﬁﬁfqééhﬁa1§63uééé*thé31deéﬁof$énnagr1cu]tura]asurplus;fJThlsqurplus
15 expressed’ as>antagriculturali surplus- per head and is.defined as the
‘difference”between:agricultural output per;head-and a calculated.
?cFItiéhl*véWDé“bethlsﬁbutputfper head?!gﬁfmf the.difference. between
these two’oltputs® per' head:1s-positive,: then part of the labor forcé
‘may" be ‘transferred:from: the: agricultural sector. The emergence of
“the’a@ththurélﬁsurplu5=Isves;entlalnfon@theiprocess of development.
Within the Neoclassical framework there is no stationary situation for
*ah- ecoriomy* as: :‘long-"as ‘an: agricultural ‘surplus and an “economically
‘Viable' 'sdvanced: sector exist. ' Prov'ded there Is a positive and
growing agricultural: surplus, the advanced sector must continue to
grow. - The pattern ‘of growth of the advanced sector is determined by
‘the ‘sTze-of “the' total population at the time growth begins and by the
size-of the original capital stock. This approach also argues that
sustalned economic arowth of the economy depends not on the initial
Ievelﬁdf”cabital stock but on the economic viability of the
advanced sector, which is itself only viable if there Is a positive
and growing economic surplus. As explained above, the existence of
the{agricultural surplus and its rate of growth depends upon the

rate of population growth and the qrowth of agricultural output.

12The critical value of output per head is defined in the
followinq way. At the beqinning of the process of growth, as aari-
cultural output per head Increases, all output is consumed., This
process contintes until’ agrlcultural output per head reaches ‘a
level at which further increases in output per head take the form
of consumption of manufactured goods. This critical value is a
kind of saturation level of consumption of agricultural goods.
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‘Under! these? clrcumstances oagricul turalstechnology, increases..agricul-
“tural’ output per head;'incredses: In:thel rate-of-population.growth
decrease! I1t. “Henceyrthezgreater the.rate:of-population growth, .the
‘greaterthe rate-of advances~in ggrlcujtura]:techoojpgyvregyl;ed in
ordeito ﬁSVefa ﬁos1t1vé%andvgrbwlngfagnlculturéJ;sg;p]u;,; 0.5
advances ‘in ébficu1tural technblogywaré not-possible;. some kind.of
’bbphlhflohchntrol:ls“reqdirédiInsorder:ﬁornthe;agrjpy];ural surplus'
tb”éx1%t‘éﬁa”gfbwzr

' Aé“Wﬁ'have Saldyi&heNCIbsslthl*apprdachwreduces;tq,theLNcogIas-.
sical one after redundant:labor disappears=rafter the phase of dis-
quised unemployment ‘ends::"«it-'seems, then, that: the two.approaches
have different Implications only for situations where disguised un=-
‘employment exists. Hence, the evaluation of the Classical versus
the :Neoclassical theoryﬂof‘develbiment~of dual economies has meaning
only when they. are. compared:in economies where disguised unemploy- -
ment is said toiexist. ‘Here lies the relevancy of conducting

empirical research:on.the existence:of disguised unemployment.

Emplriqal.Tgstg

Empirical research to.measure the existence of disguised un-
employment ‘has been conducted In many countries using different
approac:hes.'3 The evidence presented to support the existence of
sa'nghlb@réehtéééa9f§31§9§35ed.qﬁéﬁpiévméﬁtlJh‘ﬁhdérdevéléped
countrles. Is huerci, but oftsn not; very, convingina. The same

(R

<

I3See‘R$o,”An§chel and Eicher, op. clt., po. 135-141,
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canfbé*Said'offresearch*conddcted~to~rejectwthezexistence,of disguised
unémployment.

" ‘Research:followed what:have been called the 'direct' and "indirect"
methods of measuring disgulsed'unempldyment;'h The direct method con-
sists'of: (a) studies in which labor requirements to produce the
present level of agricultural output and the present level of agricul-
tural labor force are calculated. The difference between what is
available and what is required Is regarded as disquised unemployment;
(b) studies that examine historical cases In which by some event or
calamity a portion of the agricultural labor force has been removed
from the agricultural sector; whether agricultural production decreases
or does not decrease aféer this event or calamity is taken as evidence
that disguised unemployment was not or was present in the agricultural
sector; and (c) anthropological works which consist of budget analysis,
the study of the household behavior, and the way in which individuals
make economic decisions.

The indirect method used in measuring disguised unemployment and

15 of the Classical approach consists in the analysis

the implications
of time series In order to test: (a) whether historically the supply
of labor faced by the industrial sector has ever had the characteristics

claimed by the Classical or Neoclassical theory; that is, whether the

Yb1d., p. 135.

I5For the source of these implications (c, d;, ‘and e), derived.
from the Classical approach,‘see Jorgenson (1965, 1966), op. cit.
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%éuﬁply?6f?labpneha§nbeeﬁﬁpthéptlyﬁeléStlcuandahﬁﬁtheqreal:wage has
been fixed Institutionally during the time when disgulsed :unemployment
'Is isald torhavesexisted; (b) ‘if thecabsolute-size of ithe agricultural
Iabofﬁforceﬂhas5decltne&5(01assicélaapproach) or did-not.follow.a.
deflnrtefpatternw(NeoclassicalqappfoaéhLfdutin§ the process of dis-
gulsed unemployment; :(c). whether léborabroductfvltyvln the advanced.
sector remained-constant-during the period.of disguised. unemployment
(Classical approach) .or was always rising (Meoclassical approach) ;.
(d) if ‘In the advanced sector the rate of growth of .output and employ-
ment increased over time (Classical) .or the rate of growth of both
‘variables declined over time (Neoclassical); (e) whether in the
advanced sector of the economy the capital-outnut ratio declines
through the phase of disguised unemployment and the rate of growth
of capital increases over time (Classical) or the capital-output
ratio and the rate of growth of capital become constant as the
process of development advances (Neoclassical).

Wle think it very important to know if the economic variables
of a given economy behave according to the Classical or Meoclassical
postulatés. The policy implication of knowina or not knowing the
maanitude and behavior of these variables can hardly be over-
emphasized,

Wle have outlined the main features and assumptions of the two
modern approaches to the development of a dual economy in order to:
establish a framework of reference for the study of the«Gudtéﬁélan
economy. - Guatemala-has'the characteristics of a dual economy: a

modern sector (industries In Guatemala City, Quetzaltenango, etc.,
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and a market-orlented agriculture in the Lowlands); and a traditional
sector (subsistence agriculture in the Highlands and small handicraft

Indian Industries). The Highlands are briefly described below.

Description of the Guatemalan Highlands

Population

According to the 1964 Census, Guatemala ;ontlnues an overwhelm-

ingly rural country. In 1964, 71 percent of the total population was
resident in rural areas, only a slight reduction from the figure of
75 percent In 1950. The total population of the Republic Is reported
to have Increased by 53.5 percent in the lh-year intercensal period,
at an annual rate of increase of 3.1 percent per year. The 1964
Census data suggested increases of 33 percent in the rural population
and 105 percent in the urban population for the entire country between
1950 and 1964, However, the definition of urban population in the
recent census differed from that used in 1950, thus invalidating
direct comparison of the Census data. AdJustment of the 1964 data,
using the 1950 definition of urban residence, suggests Increases of
45.7 percent in the rural population and 77.1 percent in the urban
population (see Table 1). -

The Highlands, as here defined, include all the lands that lie
at altitudes ranging from one thousand to three thousand meters in
the seven departments of Chimaltenanao, Quiche, Totonicapan, Huehue-
tenango, Quezaltenango, San Marcos, and Solola. These seven depart-
ments are the most thickly populated region of Guatemala, with a

population density of 178.1 inhabitants per square mile, compared
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~Table 1. Rural: and Unban,Pppu]a;lpp,Chgnge,_suatgmala,ﬁi95q to 1964

1950
Region R;fal Urban Total
Highlands 933,025 . 162,546 1,095,571
Other 1,161,385 533,912 1,695,297
Total .2,0542&10 '696,h58‘ 2,790,868
1964
Highlands 1,212,886 . 335,323 1,548,209
Other 1,633,526 1,102,738 2,736,264
Total 2,846,112 1,438,061 L,284,473
1964 (adjusted)®
Highlands 1,301,284 246,925 1,548,209
Other 1,749,422 988,842 2,738,264
Total 3,050,706 1,235,767 4,286,473
Percent Increase (adjusted)
Highlands 39.5 51.9 n.3
Other 50.6 84.8 614
Total - 457 77.1 . 53.5

%The 1964 census data were made comparable with the 1950
data by considering as urban only those population clusters which
had 2,000 inhabitants or more, or had been considered as urban in
1950, even though they had fewer inhabltants. (Data supplied by
L. Schmid of the Land Tenure Center, University of Wisconsin.)
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to 103.2 for the entire country, or to 155.3 for all Guatemala if the
Spanish settled department of Peten is excluded. The Highland region
accounts for 36 percent of the population of Guatemala.

The population of the Highlands reglon increased by 41.3 percent
in the period 1950-64, an annual rate of increase of 2.5 percent,
The Highlands urban population increased by 51.9 percent whereas the
rural population Increased by 39.5 percent. All the departments in
the region participated in the large urban increase except for

Totonicapan, where the urban increase was only 3.3 percent.

Land Concentration

Guatemalan agriculture is characterized by a concentration of
land in a few large farms. According to the 1950 Agricultural Census,
there were 348,687 farms In Guatemala which occupied an area of
3,720,833 hectares. The average size of farms was 10.68 hectares.
The Census data Indicated that farms which were 45 hectares or larger
(0.31 percent of total number of farms) contained 50.35 percent of
the land; farms of less than 7 hactares in area (88.35 ‘percent of the
total number of farms) contained only 14.33 percent of the farmland.

At the time of the 1950 Census the Highlands of Guatemala con-
tained 162,289 farms (46.54 percent of the natfon's farms), and they
occupied 992,000 hectares (26.62 percent of the total farmland),
so the average farm area In the region was 6.11 hectares. The High-
lands contained a larger proportion of the nation's small farms than
did other regions, but proporticnally fewer large farms--54.17 per=
cent of the farms less than 0.70 hectares, but only one farm larger

than 9,020 hectares.
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According to the 1964: Census, the Highlands.contained 27 percent.
ofGuatemalan-farmland. and:47. percent,of the farms,.. The average farm
size In the Highlands was 6;l$hectares3 compared .with the national
average:of 10.7 hectares. The.Census also indicated. that in the
Highlands, 31 percent of the farmland was controlled by 0.2 percent
of the: farmers; a . slightly less concentrated pattern of land distribu-
tion than. for the nation as a.whole where 50 percent of the_farﬁland‘
was controlled by 0.3 percent of.the farmers. The concentrated
nature of land.distribution in the. Highlands can be iHlustrated
another way--50 percent of the farms were less than 1.4 hectares in

1964,

Climate and Cultural Characteristics

in general, the Highlands have a temperate climate, which in
the highest. zones becomes relatively cold In December, January, and
February. Like the remainder of the country, it has two distinct
seasons of about equal length. .The wet season (winter) lasts from
May until Hovember; the dry season (sumher) occurs during the
remainder of the year.

There Is little level land in the mountainous terrain, so most
of the crops are planted on slopes, some at extremely precipitous
angles. The fields are usually divided Into strips, separated by
narrow margins marking individual holdinas. Much of this land has
been under cultivation for many centuries.

From .a cultural,xiewpqln;,'thgrhqmoggngity Qf'ghe‘region is

readily observable. . All. the.inhabitants are descendants of the
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Mayan Indlans. Most people still converse In one of the maﬁﬁ Mayan
dialects, and the women, particularly, dress in traditional costumes.
With few exceptions, these people follow the planting and cultivating
practices handed down through many generations.

In an economic and social sense, the reaion is equally homoge-~
neous. Poverty is the general rule. The few centavos that the Indian
makes when he is able to find work away from home are needed to buy
more corn. Corn is the mainstay of his diet but his farm Is not suf-
ficiently large to provide enough for sustenance. The rate of
illiteracy is overwhelming: two-thirds of the heads of families in
this study could neither read nor write. The population of the area
has little or no voice in the government of the country.

The purpose of the study can be stated very simply: it intends
(a) to see if the traditional sector of the Guatemalan economy has
had and continues to have the characteristics of, and functions
accordina to, the postulates put forward by the Classical and MNeo-
classical theories of growth; and (b) to analyze the policy implica-
tions of the results.

Through analysis of the data collected from a sample of tradi-
tional Highlands farmers, the hypothesis of disguised unemployment
In the traditional sector of today's Guatemalan economy Is tested.
Efficiency in the use of resources by the traditional Highlands

farmer Is also measured.
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i1, Design of the Survey and Specification

-of the Production Function

Analysis of the Guatémélan Agriculturai Census of l950‘ln3!cated
that 21.3 percent‘of the nation's farms were less than 0.7 hectares

(micro-fincas), 67.1 percent were between 0.7 and 7.0 hectares (sub-

familiares), 9.5 percent were between 7.0 and 45 hectares (fincas
familiaggg), and the remaining 2.1 percent were over 45 hectares

(Fincas multi-familiares). There was a higher concentration of small

farms in the western Highlands, the area of this study: 24.8 percent
were micro~fincas, 64.8 percent were fincas sub-familiares, 9.1 per-
cent were fincas familiares, and only 1.3 percent were fincas multi~
familiares.

Since this study is concerned with traditional agriculture, the
sample was chosen from farms of family size or smaller.

A series of municipios (counties) were selected in the Highlands
which were believed to yield a representative sample of traditional
agriculture as practiced in the region. Three municipios were chosen
from the Department of Chimaltenango, and two from the Department of
Solola, but all of these within the Cakchiquel linguistic area.
Three were chosen In the first department because it has a more
heterogeneous system of agriculture than the others in the study,
with greater variation in soil, altitude, and other factors. Two
municipios were selected in the Department of Quiche, two In Toto-
nicapan, one in Quezaltenango, and one iIn Solola--ali representing
the Quiche linguistic area. In order to include the linguistic area

of the Mam, two municipios in the Department of Huehuetenango
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and two in $&h° Marcos were’ also'selected; TheCakchiquel, the Quiche,
and the Mam are the'three majorItnguisticigroups of the Maya who
Inhabit the Western Highlands. To complete the samplg,_;hrée addi-
tlonal.munlciploé were also selected from Huehuetenango to represent
minor linguistic groups: two for the Kanjobal and one for the
Agucateca.

Since the Agricultural Census of 1964 had been completed only a
_fey months before this work began, its lists of farmers and farm sizes
wgre_ysed.‘ From these lists a random sample in each aldea was drawn.
This method yielded approximately 400 farms,‘from which about 348

interviews were obtainea.

The Production Function and Its Properties

The method used In studying the'allocatlve efficiency of resources
among Guatemalan Highland farmers was to fit Cobb-DouglaS single equa-
tions to cross-sectional” data collected by Intensive questionnaire
interviews of 348 randomly chosen farmers.

The functional form of the Cobb-Douglas production function is:

| - Wbl b2 . ybl bh
vear! x2. 000 X (1)

where Y Is output, Xf the ‘inputs, A Is a constant and.b'~refers to
* the transformatioh ratio when X; Is at.different magnitudes.

The Cobb-Douglas function’ becomes linear in the logarithms, hence:

log Y=a+b, logX,+..by logX;+b log X, (2)
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“The' marginal productivity: of: the factors of production indicate
the:returns.‘that-might' be ‘expected..on theraveragey:from~the.addttion
of the various resources.. The:marginal physical product of a given
Input, then, is the partial derivative of the output with respect to
that Input, all other inputs held constant. -Hence dlffereﬁtiétlng

equation (1) with respect to X, we write:

E! = b' b' -1 bn |
; bi Ax‘ « o 0 x‘ e o o xn - bi -;__ (3)
2 % i

In order to obtain the elasticity of production of a factor, we
use the concept of‘marglnal product. The elasticities of production

indicate the percentage change in output with respect to a percentage

change in Input. Hence, from (1) and (3) we can write:

fY'X,=-%~;—- -:-L=(b‘-§7)%:-|-=b‘ (4)

Therefore, in the Cdbb-Douglas function, the elasticities of produc-
tion are given directly by the respective input exponents and they
are constant over the entire Input-output curve.

Production functions of the Cobb-Douglas type permit observation
of the phenomenon of returns to scale. The sum of the estimated input
coefficients is taken as an indication of the returns to scale. If
this sum is smaller than one, it fndicates decreasing returns to
scale; If It is larger than one, there are increasing reéturns to
scale; while If the siin of exponents Is equal to one; thére are -

constant returns to scale.
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Uﬁde?gcdhdlftons‘Bf‘penféétfmarkétsyimhénoptimpmwaldpcationfof
nesbuﬁdés¢J§>achlhvgdpwhenathe:mbfgﬁna]mp;oﬁuctiy&;yaoﬁneachvﬁagtonn

is ‘equal rto':l ts:realiwage\::-Hence: weicam wrl te::

=

2y = bi“

.'3.?&‘),25'! i "'3::-. R L

Y i

X, ,'

where W, Is the money wage of factor i and P {s the price o the
product..

Under the situation of perfect markets, then, we can directly
compare the marginal productivity of a factor to IIS'dpborfﬁnlt&
cost in order to detect the degree of efficiency In the allocation’
of resources. |If the ratio of erglnal'prdducthlty of a factor to
its opportunity cost is less than one, too much of the glven resource
is befqg used. |f the ratio of marginal productivity to opportunity
cost is more than one, too little of the given factor Is being u;ed.
Maximum efficlency .occurs when marginal productivity of a factor is
equal,.to.lts opportunity cost...

The next sections specify the variables, and estimate the
production elastigig(qs,5ma;glpalmpgpdygttvl;lgs,.9pd efficiency,

-ratios for.the sample of farmers in.the study,

111, Agricultural Output and Sources of Income

Malze==the Basis of.the.Enterprise.
Maize.ls. the principal food of every Indian so.lts.culture pre-
dominates in the Highlands. Preparation of the. land for planting.

actual planting, and the first, second, third, and sometimes the
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fourth cultivation’ to: control' weeds and ‘torepair :storm damage, and,then
flnallymharVestlng;mShellinby;andaktorage,extendwthe*process;to,a;year
round:'operation. :Only-a-few weeks-after -the seed ears have been.stored,
it Is time>'to start‘clearing: the:dried stalks and accumulated vegetation
In theiflelds!so :that: they can be burned.

‘Beansi :are: another :important- l¢em in the indigenous diet. Planting
techniques. vary ‘between localities, partly because of cultural deter-
minants which many anthropologists have described, and partly. because
of the dictates of experience. While '‘large' farmers will plant whole
fields of corn and beans separately, hoe culture permits combining both
in the same field, with corn,bﬁole‘beans, and lima beans in the same
plantlng hole.

Potatoes\qre planted between the rows and when that Is done,
lesser amdqﬁfé‘of othgr crops are‘planted, so that here and there will
be a squash, a pumpkin} and frequently a lima bean stalk. If the farmer
has a speclal fleid of‘pbfatoes, evéﬁ fhoughvlt'measures only two or
threee cuerdas in size, he has reached a 1evel above the average
peasant's descrlbgd here, because he has land and enough money to
take a risk on a cash-crop in addition to the milpa which he plants
elsewhefe to insure his family's subsistence. Storage facilities
being deficlent and crude, and harvests from the plots ﬁot large,
every‘advanFQQe‘that nature might provide has to be seized if
tortilias are to be on tpe table regulariy; otherwise the peasénts
will suffer a long dearth of food before ﬁarVest.

Completion of the third and finzi round of cultivating winter

fields varles within the region from late July to September.
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0ccasionally, «therhilisfarmer 'has to.cultivate: still:again: very:late
Stn:the?%easdnvﬂéAftermthayculxlvamldnycyc]eihbSﬁbeen:COmpleted¢!the‘%
fa?henﬁlsffreé,tomjookmfor%workfaway%fromxhbme-rhe)maywspend;one,or
twormonths: picking- coffee. In the:; cafetales: that abound. below the:-
altiplano and on the Pacific 'slopes.:’ With the: advent.of ‘cotton as a
iiajor’ export: crop:following World:War::ki;, some of:the Highlanders
‘begarni. to: work.-in<i ts' harvest’ during:-the months- of November ,

December; -and: January.. ‘-

Prin;lpa]ucfopsxgnd Yields

From the pregedlng qgscrlptipn,_any breakdown of the farm enter-
prise Into precise unfts by crops is obViousiy difficult. All of the
farms had some corn plantings (see Table 2), with an average of 1;03
hecfares of ''sole” corn plantings per varm. uorn yreius ranged from
4.4 gu(nta}s per hectare in Huehuetenango to 24.4 quintals in
Queialtenango. with a regional average of 18.96 quintals per hectare
(see Table 3). The high yleld in Quezaltenango may have been
obtained because most of the farmers used chemical fertilizer; such
use did not occur much in the other departmenéé. In Huehuéteﬁango
not a single operator had used any.

Wheat was cultivated on 130 farﬁs. The total area planted was
128.1 hectares, about 36 percent of the area planted to maize. Two
of the departments, Quiche and Huehuetenango, planted little or no
wheat. The highest concentration of wheat farmers was found 1n
Solola and San Marcdé. Sololé‘héd the highést yleid, 27.9 quintals

per hecta}e, and since a large portion of the farmers In that
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Table 2. Principal Crops Cultivated, Distribution by Farms -

Lima Total

Beans- Beans Potatoes Number

Department Corp Wheat Potatoes Beans Corn Corn Corn of Farms
Chimaltenango 100 31 5 4 70 55 22 100
Solola- 70 43 3 21 25 42 70
Totonicapan ‘44 22 19 15 16 by
Quiche: 65 8 5 sk 22 9 65
Quezal tenango 22 10 9 12 22
San Maréos 20 16 10 1R 20
Huehuetenango 27 . . 12 b . 27
Total 318 130 42 25 185 162 31 348

- 9z -



Table 3. Area Cultivated (Hectares) and Yield (Quintals) of Principal Crops

Corn Wheat | Potatoes Beans

‘ Yield per Yield per Yield per Yield -per
Department Area Hectare Area Hectare Area Hectare Area Hectare
Chimaltenango 119.4 20.4 18.3' 18.3 1.2 235.9 - 0.8 8.6
Solola: 104.2  -16.4 53.3  27.9 0.5  134.7 8.2 11,0 o
Totonicapan 14.8 17.6 7.6 17.3 2.7 160.0 3
Quiche: -~ : -58.3 21.3 5.8 13.0 0.6 145.2 l
Q@é@é}?énangﬁ 15.0 244 30.1 22.4
San Marcos 18.5  20.7 13.0 18.3 0.9  210.0
Huehuetenango' 2972 14.4

Total 359.% 19.0 128.1 23.0 - 5.9 1340 9.0 10.8
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gepartment grew wheat, the overall regional yield is unduly influenced--
it amounted to 23.0 quintals per hectare. WItﬁoht Solola, the regional
average would drop to about 19 quintals per hectare, closer to that
found in the other departmeﬁts. |
»}Potatoés‘represent an lnsignlficént part bf the farm enterprise,
and’the crop was Included separately only to indicate its scarcity in
the subsistence economy., A total of 42 farms reported they had
separate potafo ﬁlantlngs, but the total area planted amounted to
only 5.9 hectares. Even If the area of land in which potatoes were
Interplanted with corn is added to this, the total is only 10.6
hectares, or less than three percent of the amount of land in corn.
If the department of Totonicapan is removed from the total, the
average yield would be about 197 quintals per hectare, demonstrating
the production possibilities for this crop in the Highlands.

Frijoles de suelo were grown as a separate crop on only 25 of

the 348 farms studied, whereas frijoles de milpa, or frijoles de

vara, were intertilled on 54 percent of the milpas and occupied
about 45 percent as much land as did corn. However, the yields of
the two varieties of beans were radically different; the first
yielded 10.8 quintals per hectare, while the other yielded only
1.7 quintals.

The haba (similar to the 1ima bean) was another crop often
interplanted with corn, appearing on 162 farms. eYlelds with such
beans were slightly higher than for the other varietles, averaging
2.0 quintals per hectare, with no marked variation between

departménts.
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‘Value of Agricultural-Output.and:Complementary. Income:: Migratory
and Non-Migratory Farmers

There are three principal sources of Income for the people of
the Highlands: farming on thelr own where a substantial part of the
production is consumed directly: supplementary employment within
their home communlties; and earnings received as a migratory farm
laborer ln commercial agriculture, mostly in the coastal region.

The gross value of annual production per farm varies as would
be expected dlrectly with the slze of farm. The average value of
). 16

productlon per farm ln thls study was Q207.55 (see Table 4 of

this amount about one-ha!f was sold and the other half consuhea by
the family, If the area.cultlvated aer‘farm is cansidered, the
farms with smal]er cultivated areas sell a smaller proportion of
the total produet than do the larger farms (see Table 5). Although
the proportion of the crop sold Is not correlate& precisely with
the area cultlvated farms under 1.5 hectares in slze, about two-
thirds of the total number, sell less than 40 percent- while farms
over 1.5 hectares in size sell about 56 percent of the crop. The
net value of farm productfon, after deduction of caah costs, was
Q155. Thus the average gross value of farm output per person was
Q42, while the corresponding figure.per man unit was approximately
Q84. |

Since the Highland area is a low income farming area from

which a eonsiderable number of campesihos miérate annually to the

l6One Quetzal = One U.S. dollar.



Table 4. Average Value (Quetzals) per Finca of Gross Annual Production Classified

According to Area Cultivated (Hectares)

Under 2.5 Ha.
Department (g;?) - 0.5-0.9 1.0-1.4 1.5-1.9 2.0-2.4 i::r Average
Chimaltenango 37.70 118.35 197.95 248.30 242.00 498.50 203.00
Totonicapan 37.95 73.15 99.35 92.00 339.50 -- 69.90 -
Quezal tenango 66.55 72.60 75.00 719.00 - 1,190.00 382.70
Quiche 67.05 106.40 169.75 231.65 468.50 496.25 145.95
Solola 62.90 60.75 194.90 183.75 238.60 621.05 308.35
Huehuétenango' 33.55 49.30 207.00 97.00 211.35 420.65 108.05
San Marcos -= 69.00 148.20 271.50 446.80 757.50 297.20
Average 50.95 93.70 179.40 239.45 299.20 629.55 207.55

- 0f -
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Table 5. Value of Annual Gross Production Sold per Finca (Quetzals)

Average Value Percentage
Number Gross Annual Average Value Product Sold
Hectares of Production Product Sold per Finca
Cultivated Fincas per Finca , . per Finca. (By Value)
Under 0.5 83 50.95 17.30 "~ 340
0.5.- 0.9 92 93.70 33.40° 35.7
1.0 - 1.4 53 179.40 70.00 39.0
1.5 - 1.9 -4 239.45 120.35 50.3
2.0 - 2.4 27 299.20 125.30 k1.9
2.5 and over 47 629.20 393.30 62.5

Total 348 207.55 102.35 9.3

- g -
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coastal region for employment as agricultural laborers, the net family
Incomes of the campesinos interviewed were calculated erarately ac-
cording to whether or not they were migrant farm laborers. Twenty
percent of the respondents were migrant workers (see Table 6).

The net farm income of the migrant was smaller In all departments
than the net farm income of the cultivator who did not migrate, al-
though the difference was negligible in Totonicapan. For the depart-
ments as a whole, net farm income of all migrants was 99.63, compared
wigh Q169.90 for those not migrating=--70 percent higher for non-
migrants.

Farm incomes were also supplemented by incomes earned in the
local communities by working as hired laborers, craftsmen, or petty
traders. Incomes so earned were again not evenly distributed.

Migrant farm workers were less successful in earning extra incomes
locally than were those who did not migrate. In the departments as
a whole, the average annual supplementary earnings received locally
were Q27.93 for the migratory laborers and Q98.81 for those who did
not migrate (see Table 6).

As noted in Table 7, the average combined incomes earned locally
by the respondents was Q239.22 per family. Again the incomes of
non-migrants were much larger, more than twice as large on the
average as the migrants', Q268.71 compared to Q127.56.

The source of these supplementary earnings varied greatly among
communities. In the communities where raw cotton was available, and
in some cases wool, spinning and weaving provided a supblement to

farm earnings, especlally in the villages studied in San Marcos,
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Table 6. ‘Annual’Family-Incomes of Migratory and.:Non-migratory
Farmers In their Home Communities

‘Number 'of “~ Net Agfl= ° Other: -  Total
o . Farmers  cultural Income in Income in

Department Interviewed = “Income? ' Community Community
Chlmaltenango

Migratory 31 $115.26 $ 20.88 $136.14
Non-migratory 69. 215.15 50.50 265.50
Totonicapan

Migratory 7 44,43 55.85 100.28
Hon-migratory 37 45.48 154 .46 199.94
Huehuetenango

Migratory n 61.58 23.55 85.13
Non-migratory 16 106.16 55.07 161.23
Quiche

Migratory 7 b4.37 46.89 91.26
Non-migratory 58 96.31 138.90 235.21
Solola

Migratory 8 120.25 33.61 153.86
Non=migratory 62 259.48 89.86 349,34
San Marcos

Migratory 7 205.76 12.86 218.62
Non-migratory 13 269.28 58.75 328.03
Quezal tenango

Migratoryb - - - -
Non-migratory : 22 170.00 131.86 301.86
Average of Total

Migratory 7. 98.00 32.00 130.00
Non-migratory 277 166.00 97.00 263.00
Total 348 132.00 64.50 196.50

ANet agricultural income calculated by déducfing all farming
costs from the gross value of production.

BNo cuadrilleros were interviewed in Quezaltenango in this study.
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Quiche, and Totonicapan. Not only were the returns profitable, but
these supplementary tasks also provided the basls for a permanent
¢ottage industry. This situation allowed the families who participated
a permanent residence; they did not become exposed to the problems
that plague migrant labor families.

As noted above, only one~fifth of the 348 family heads had
participated the preceding agricultural year in the annual migration
of harvest workers to the coffee and cotton haciendas of the Pacific
Coastal slopes. The migrant workers did not come from all departments
in equal proportions. Moreover, workers seemed to come from certain
caserios within departments, while not from other communities in the
same department. For example, among those interviewed in the depart-
ment of Chimaltenango, none who lived in Chimazat participated in the
migrant movement; those who went were from the farms in the Comalapa
and Sta. Apolonia municipios. The same was true of Solola--the
campesinos of Las Canoas, an aldea of San Andres Semetabaj, stayed
home, while almost all among those interviewed from the department
who went were from Santa Catarina !xtahuacan.

As would be expected, the lower Income farms contributed most
of the migrants. The data suggest that 25.0 percent of operators
of farms with less than one hectare of crobland participated in the
migrant stream to the coast, along with 22.0 percent of the operators
of farms with more than one but less than two hectares of cropland,
and only 14.0 pércent of operators from farms with more than two

hectares of cropland.
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‘Contrary to expectations, there was but,.stight difference In the
‘average' age of tHé‘“mfgfaht"“andrthelopgra;qrq»q; a-whole-~40.2 years
‘and 42.7 years, Féspéctively. - Generally mlgnatdtx%laboners come from
?Héiybuﬁgér-dgé’grOUps;fbutrhere*fhe low:.average, ;farm .income operated
as a "push'' factor, causing the migrants.to ‘come -from all age groups.

The avérage migrant:returned :home with Q31.55 cash in his posse-
“§slon, an average of ‘approximately -Q15.00 per month for. the two months
sojourn on the ‘coast; compared: to prevailing farm.wages .in the High-
1ands, this figure i$-only a little over the highest daily rate paid
in the area, which was 50 centavos.

When Incomes from all: sources are combined, the average.income
reported per family for non-migrants was Q263.00 and for migrants
Q161.55, with an-overall average of Q228.05 (see Table 7). Clearly
the migrants are poorer by far. Although the net cash earnings
reported from such employment were only Q31.55, the workers did have

some sort of subsistence while they were so employed.

Table 7. Comparison of Total Incomes for Migrants and Non-Migrants

Non-Migrants | Migrants Total
Average net income
from agricultural
‘production * ‘¢ 166.00 98.00 - 132.00
Income from employ- . , ‘
ment in community 97.00 32.00 ~ 64,50

Net Income from
employment as N yeo,
migrant farm worker - 31.55 “3}.55

Total 263.00 161.55 228,05
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IV. Land, Labor and Capital Inputs

Land Input

Land Use and Size of Farm

Land has only two major use classifications In the Highlands~~
cropland and woodlot. The average area of land among the sample farms
allocated to pasture, woodlot and cultivation was 0.21, 1,08, and 1.49
hectares, respectively. Yoodlots were found on 58.6 percent of the
farms, Pasture lands (accounting for 8 percent of all land in farms)
were found only at the highest altitudes~-over 2,500 meters in
altitude--and then only in the extreme western part of the region.
Unly 14.6 percent of the farms contained pasture, and only in Toto-
nicapan and San Marcos was there a significant Incidence of pasture
land.

The sample population was classified according to farm area and
also by area cultivated. The average farm area for the sample was
3.00 hectares, while cultivated area was 1.49 hectares (see Table 8).
The average farm area and cultivated area was computed for each of
the six farm size classes used in the classification of the sample
data (see Table 8). This analysis indfcates that as the farm area
increases, the proportion of the farm cultivated diminléhes. Farms
less than 0,50 hectares in size cultivated 79.3 percent of the land,
while those in excess of 2.49 hectares cultivated 41.6 percent of
the land.

The largest farm in the sample'was h2.24 hectares; two farms

had an area in excess of 20 hectares and only 18 (5.2 percent) had



Table 8. Sample Farms Classified by Total Farm Area and by Cultivated Area.

Classification by Total Area.

" Classificationsby Cultivated Arsa

Average - Average % of Average

- L : Total Cult. . Farm , . Cult.
Area Class No..of . Percent- Farm Farm Area No. of Percent- Farm
(Hectares) Farms ‘age" . Area Area® - ‘Cult.  Farms ~  age - Area
0.50 -0.49 54 15.5 0.29 0.23-  -79.3 83. 23.6 0.28
0.50 -;0.99 55 18.7 0.73 0.56 76.7 : 92 26.7 0.72
1.00 =i1.49 42 12.1 1.24 0.92° 742 53 15.2 1.25
1550 1.9 &7 13.5 1.75 118 67.4 46 13.2 1.73
200 -2.49 30° 8.6 -2.20 1.66 75.5. 27 7.8 2.18
over 2.49 o _31.6 7.11 2,96 _b41.6 47 13.5 - .80
Total™ 348" -100.00 3.00 1.49

9.7 348 100.00 1.49

- LE -



- 38 -

more than 10. At the other end of the distribution, 54 of the 348
had less théﬁ 0.5 hectareé ofvland, wlth/the highest concentration of
farms of this size in Totonicapan, On the other hand, Solola holds
the highest percentage of farms with an area of 2.5 hectares or

more (see Table 9).

Individual and Communal Ownership

As one would expect in a traditional soclety where property is
mainly acquired through inheritance, the bulk of the operators were
owners. In all, 329 of the 348 informants (94.5 percent) owned all
or part of thelr farms. The remaining 5.5 percent rented, paying
rent In cash or kind (see Table 10).

Because individual ownership of land was imposed relatively
recently upon the indians by the Spanish culture, and because com-
munal ownership has centuries of tradition, repeated governmental
decrees of the nineteenth century have not yet abolished communal

ownership.



Table 9. Distribution of Sample Farms Cultivated According to Departments and Area Cultivated

Under 0.5  0.5-0.9 1.0-1.4 1.5-1.9 2.0-2.b 2.5and. Total

Pepartment No. % MNe. % M. % M. 3 M. % N3

Chimaltenango 8 8 3 34 2h 24 20 20 g b 10 10 100
Totonicapan 23 52 13 30 3 7 3 7 2 b - - 44:
Quezal tenango 9 4o 5 23 1 5 2 9 - - 5 2 22
Quiche 25 39 19 29 9 14 6 9 2 3 he 6 65
Solola 8 n 9 13 10 14 9 13 n 16 23 33 70
Huehuetenango NI 7 26 18 2 g 3 01 3n 27
San Marcos - - 4 20 5 25 4 20 5 25 2 10 20

Total 8 24 - 9] 26 53 15 46 13 27 8 87 14 348

- €€ -
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Table 10. Tenure Status of Sample Famllies

Tenure Status Number Percentage
Owner 247° 71.0
Renter 8 2.3
Owner and renter® 58 16.6
Renter and Owner® 24 6.9
Sharecropper 119 3.2
Total 348 100.00

3Mine owners also had rights to use of land In communal
properties.

bOwned the major part of landholdings.
CRented the major portion of their landholdings.

dseven sharecrcoprers also owned land which they had
acquired tnicugh innctitance.
Lahor Input

In the sample as a whole, 42 percent of the family heads
reported that they were the only ones employed on their farms;
family head and wife constlituted the labor force on 11.5 percent
of the farms. At another 27.6 percent, the labor force con-
sisted of the head and his sons; in another 17.5 percent the
entire family worked (see Table 11). Thus the farms in the

Western Highlands may appropriately be called family farms.



Table 11. Composition of Family Labor Force Employed on the Home Farm

Head Wife and Head,Wife Head and
Alone Head and Sons Sons Other
. Per Per Per Per - Per

Department Total No. Cent No. Cent No. Cent No. Cent No. ‘Cent
Chimal tenango 100 53 53.0 1 1.0 8 8.0 25  25.0 3 3.0
Totonicapan Ly 19 43.2 L 9. 8 18.2 12 27.3° 1 2.2
Qgezaltenapgo 22 12 54.5 4 8.2 6 27.3
Quiche 65 14 21.5 17 26.2 18 27.7 16 .24.6
Huehuetenango 27 13 48.2 2 7.4 7 25.9 5 18.5
Solola 70 28 40.0 L 5.7 10 14.3 27 38.6 1 1.4
San Marcos 20 7 35.0 2 10.0 6 30.0 5 25.0
Total 348 146 42.0 b mn.s 61 17.5 - 96 27.6 5. 1.4

- Iy -
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Of the 58 percent of farms where the head was not the sole person
occupied, half employed peons. As might be expected, 64.3 percent
of the hired labor was aé farms cultivating a land area of more than
two hectares; the percentage dropped to 28.6 at farms with a
cultivated land area averaging between one and two hectares, while
only 16.2 percent were at those having less than one hectare of
cropland.

Estimating the labor input on tﬁe family farm presents serious
problems; however, this study made the following estimates:

We first estimated the total labor .potential of the household

(see Table 12), by calculating the weighted contribution of each
family member according to his sex and age. In this way labor of
the family was transformed into homogeneous man-month units. One
man-month is defined as the labor Input of a male adult for 26 days,
each day being of nine hours duration.

Male members of the family whose ages were between 16 and 55
were given a weights of 1; female members of the household within
the same age range were given 0.5; children under 16 and men and
women older than 55 were given 0.3.

A man-month figure was also calculated called labor available

for farm activities. This figure gives an estihate of the number
of man-months that the family could have used on the farm,
calculated by subtracting from the labor potential figure the
number of man-months employed in off-farm activities (time spent
in the coast as migrant workers, commerce, etc.). Labor available

could have been spent (a) on the farm, (b). in occupations not



Table 12. Labor Supply and Labor Utilization by Farm Size (By Man Months)

Hectares

Labor Used in off

Number of Labor Labor Avail- ﬂLabor Labor . Ratios’
Cultivated  Farms Potential  -Farm Activities able for the farm “Input? Input® 675 778
M (2) - (3) k) - (5) (6) (7)  (8) : (9)
Uinder 0.5 81 20.40 4.40 16.00 1.0 1.7 .06z .10
0.5 to 0.9 86 24.38 .78 19.60 1.85  3.18 .095 .16
1.0 to 1.4 52 26,38 4.08 22.30 296  4.98 :.'13 .22
T:5 to 1.9 43 28.61 L.86 23.75 3.14  6.69 .13 .zé
2.0 to 2.4 26 29.69 4.1y 25.55 3.3 6.73 .13 .26
2.5 + over Y 34.48 5.38 29.10 b.51  11.76 .15 Lkp
Total 329 27.32 22.72 2.80  5.83 .12 .2

.26

) abor provided by the head of the family only.

by abor provided by the head of the household and his family.

- € -



- 4l -

recorded In the interview, or (c) the time that the farmers remained

unemployed.

In order to obtain data relating to labor units, each farmer
was asked how many man-days of labor were used in land preparation
and how land was prepared. He was asked about the labor Inputs In
planting and cultivation, including the time spent on herbicidal
weed control and insect control with pesticides, harvesting,
threshing, shelling, and winnowing. This line of questioning was
repeated for each of the major crops--corn, frijoles, wheat and
potatoes.

By this procedure two estimates of the labor input on the
family farm were obtained-~labor input of the head of the family
alone, and labor Input of the head of household and his family
(see Table 12). These two estimates are a measure of the actual
farm labor finput.

The remarkable difference between labor available and labor
Input can be observed in Table 12.

On the average, labor input is 12 percent of labor available
when only the labor force of the head of the household is con-
sidered. The corresponding figure for the head of the household
and his famlily is 24 percent.

Table 12 shows that family labor used on the farms Increased
from 1.70 man-months on holdings of under 0.5 hectares (average
0.27 hectares) to 11.74 man~months on farms of 2.5 hectares or

more. Of this, one man-month of the total 1.7 man-months was
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supplied- by the operator on. the smallest farms; op the largest farms
the operator supplied 4.5 man-months.

Table 13 shows, that the intensity of labor used .on the farm does
not vary significantly among various departments, suggesting a high
degree of homogenelty .among .the peasants in the Guatemalan Highlands
regarding the use of labor in farm activities.

Table 13. Average Man-Months of Labor of the Operator and Other
Family VWorkers In Production of Principal Crops by

Departments

Average Average Average

Ha. Per Man-Month Man-Month
Department Farm Employed? Employed?
Chimaltenango 1.4 2.81 4.80
Totonicapan 0.64 V.74 413
Quezal tenango 2.06 1.71 3.37
Quiche 1.00 1.85 3.90
Solola 1.11 1.96 4,00
San Marcos 2,46 3.02 7.29
Huehuetenango RLE _2.16_ _5.23
Total 1.49 2.17¢ h,67¢

ALabor provided by the head of the family only.
bLabor provided by the head of the household and his family,

CThe present average was calculated from 329 Instead of 340
observations. '
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Mobility of the Highland Farmers

No great degree of mobility was found in the population. Among
sample households, 80.2 percent of the household heads were still
living in the communities of their birth, 18.4 percent in another
community but in the same department, and only 1.4 percent in other
departments.

In San Marcos 90 percent of the heads of famillies lived in the
communities of thelr birth., The corresponding figures for Solola
and Quiche were 91 and 94 percent, respectively, while in both
Quezaltenango and Huehuetenango the figure was 96 percent.

Family heads in the Department of Chimaltenango were the most
mobile: 56 percent still lived at their birthplace while 42 percent
lived in an adjoining municipio.

The immobility of the Highlands population can be further
demonstrated: the children and siblings of 76.7 percent of house-
hold heads still lived in the community of their birth at the time
of the interviews. In some departments, none of the adult children
have migrated from their home communities; and only 4.3 percent of
sample families reported that one or more of their adult children
had migrated. Most of the migration that occurred wés accounted
for by siblings of the family head. The heaviest migration of
siblings, which occurred in Quezaltenango, can be explained by the
location of the area studied--less than three kilometers from the
capital city of this department. The migration rate of siblings

In the other departments was much less than it was in Quezaltenango.
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Capital Input

‘Land constitutes the main capital investment of the Guatemalan
Indian farmer. Taking the owners' estimates of current market values
for thelr land buildings, llvestock and tools, gives an average value
of QI,3ZO per farm (see Table 14). Dlvidlng the value of tand alone
ny the average area of farm (3 hectares), the average value of one
hectare of land in the study reglon is 0363.

Omitting the atypical department of Quezaltenango, the estimates
are reasonably uniform among departments, the difference between the
lowest and the highest values belng only Q500, or about one-third the
average value. Two main factors influenced the variation.

One was the proximity of the'sample aldea to a large urban con-
centration; the samnle community In Quezaltenango, less than three
kilometers from the capital of the department, clearly demonstrates
this factor's influence. This sample aldea is really a part-tlmé
farminglcommunlty where many of the farmers work in the factorles,
commerclal establtshments and service lndustries of the city in the
mornlng, and tend their lands in the afternoon. Consequently, land
values are hlgn. Rentals, for example, were found to be as high as
Q1.25 per cuerda per year for the hest land, but since much of the
land ls hilly and stony, prevalling rentals were around Q.0.75 per

cuerda (a cuerda varlies In slze dependlng on region, but officially

equals 0.04k4 hectares).
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Table 1h. Average Value per Finca of Land, Buildings, Livestock,
and Equipment

Stock and
Department ‘ Land Buildings Equipment Total
Chimal tenango 877 136 63 1,076
Totonlcapan 702 LR 135 948
Quezaltenango 4;367 L1 244 5,052
Quiche 951 214 141 1,306
Huehuetenango 925 100 85 1,110
Solola 1,008 175 89 1,272
San Marcos 599 104 196 899
Average 1,089 170 m 1,370

The second factor which influenced average farm values was
proximity to an all-weather road. |f this happened to be the paved
Inter-American Highway, as was the case for part of the sample
drawn in the department of Totonicapan and for the aldeas of
Chimazat in Chimaltenango, or San Andres de Semetabaj in Solola,
obvlou;ly the estimated values reflect this proximity. In contrast,
to mention only a few communities where Isolation held down values,
are the cases of Pamumus, Zeabaj and Chipata. All these are in
the department of Chimaltenango and depress the average farm
values In that state. Since the only means of reaching the local

market was on foot or pack horse, land values were low.
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Capi tal:-investment..in stogkgénd.eqqlpmgptNWaswlnfluenqudpy the
type of farming, with livestock the most Influential component. Most
farmers owned a machete and hoe, afid a few also-possessed hand-
_sprayers.and cross-cut saws. ' In‘the qroup composed of Totonicapan,
dﬁé&éltenango, Quiche, and San Marcos,gihe average .Investment was
0’179 per farm; In the group :composed of the other three departments,
the dverage was‘Q.79, or about half as -large. The higher figure for
Quezaltenango Is caused by the presence of some fairly flocks of
sheep on some farms. Sheep were almost totally absent in
Chimaltenango.

Livestock population for the sample as a whole is small indeed.

Table 15 shows the number of head per livestock category.

Table 15. Livestock Population on Survey Farms

Number of Number of
Category Head Farms
Sheep ‘ 1,085 65
Cattle (dairy) 80 45
Fow 2,668 290

Pigs 175 125
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V..:The-Statistical Estjmation of the Production Function

When estimating a production function one faces, among others,
the following.problems; (1) the choice of the algebralc form of the
production function; (2) the kind of variables to be included in the
function and the units in which they should be measured; and (3) the
way in which the coefficients .of the production function should be
estimated.

We chose ithe unrestricted Cobb-Douglas form of production func-
tion which Is linear in ;he logarithms because of (1) its computa-
tional attractiveness, (2) its ease of lnterpretatlon; and most
importantly, (3) because it fits fhe data well. The coefficients
of the production function were estimated using the "‘least squares
regress!oh techniques' applied to the logarithms of the variables.

As indicated In the precedihg chapters, the difficulty of
obtaining infbfmétfcn and tﬁe éhahceé of making serlous errors in
the,specificatibn; measurémént, and aggregation of economic data
from traditional peasant agriculture are very great. Hence the
kind of varféblés fnéibded in the production'fﬂnctlon were largely
determined by the availability and reliability of the data. The

varfables used and their units of measurement aré described below.

The Production Function

The Cobb-Douglas production function fitted to our data can

be written:

by b, b
- 3
Y"’r'?-" Ax].¥2 x3 !awE
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whe?éﬁv“ié‘oﬁ%bbfi“h’is”%‘c&hs%&hf?*x1¢1s’1éhagixEFIsEWBbor% xé Is
capital; by, b, and by are. thelr respective production elasticity
coefficients, and E Is a stochastic term.

Jn its logarithmic. form the Cobb-Douglas production function
can ‘be written as

- L+ + + + L
VEAR B Rh h X E

where y = log Y; £ = log A; X = log Kl; xz = log X_; x_-=-log:X:i;

. 2" 3 3
B (PRI SRR SV SN . ’ .
and Bi;'Bé'and'b3'thélf‘réspéEtFVé régressionicoefficients.
The Data
Output

Aggregate value of farm production is taken as a measure of
output.. This aggregate value of farm production consists of the
value of, the, products sold plus an estimate for the value of farm
products consumed in the household. The most important crops are
corn. and. beans,. which in most cases are cultivated in the same
field. . Wheat jsﬁgy]tivafed,to a lesser extent on some farms.
.Sometimes corn, beans, and .potatoes are planted in the same field,
making .the problem of desegregation of the value of agricultural
.output and.the use of a production function for each crop very
difficult. The output of each crop was weighted by the average

price paid in the area.

Inputs

Land was measured In hectares and also in monetary terms.

There is reason-to beliéve that.land ‘In-the area®under study Is -
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féTrlyrhomogeneousfIn,qualjty;ein,whlch c%se‘measunementaIn.physjpal
units ds- a:.good: approximation; of; land Inputs. In some of .the produc-
tionufunctionswthevektimatedivaersvof~1and, according to market.
value, were used ‘'as-.land -inputs in.order ;o-obvlaterthe problem of
aggregating non-homogeneous: land.

Labor inputs. were. provided mainly by the members of the family;
and'werevestimated'by'calculatingwthe'weightedwcontributipn of each
family member ‘according to his sex and age. :n this manner labor
potential- os.ithe family was transformed into homogeneous man-month
units. *The estimated man-months inputs were weighted by the average
wage rate prevailing In the area and hence transformed into monetary
labor units, and used In some of the calculated regressions.

Capital among the Guatemalan Highland Indians. consists mainly
of very primitive farm Implements 1ike machetes and hoes. In the
unusual cases where cattle and horses were found, they were included
as part of the capital used in farm production. The problem of
adding non-homogeneous capital inputs was solved by substituting
capital values for physical capital. Themmarket value of agricul-
tural implenents and live capital inputs at an undepreciated re-
placement cost was used as an index of capital inputs. However, the
use of capltal stocks--elther in physical terms or in monetary
values--generally does not provlde the most approprlate estlmate
of capital lnputs to use in a production function. Capital lnputs

must be lntroduced In terms of current servlce flows rather than
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'lhﬂtafmﬁ%of?capft§1fStocks%JJ The' use of: capital: stocks:iinstead of
capital Flows® in*this case 'does not Ihtroduce’asignificant: source

of error.: The /information-obtained:.in: the: questionnaires:iindicates’
that” the 1ife ‘expectancy: ofi the farm implements used by :the Guatemalan
Highland farmers is seldom more than 'a:year, the:duration of: the:
production! period.s.irln this -case ithe' use' of the value -of: capital
stock: I's: avgood approximation: of ‘the;value of the flow of services

of that: stock of ‘capital for:a glven period of time.: However;, due

to the lack of:-more specific Information about the appropriate rate
of discount’ and 'Iife: expectancy of live capital, we did not estimate
the: flow of services'derived from live capital like horses or mules,
but used instead the stock value of them. However, the error
Introduced for using this measurement. of capital ‘is thought to be
very small, since, as explained above, seldom were farmers found*

who owned ‘this ‘kind 6f capital.

I'7'Z£"I"'(3|'llIc:’hes, “"Measuring Inputs in Agriculture, A Critical
Survey,'' Journal of Farm Economics, Proceedings, Vol. b2, No. 5
(December 1960), pp. 1411=33; GrilViches, ""Capital Stock in
Investment Functions: Some Problems of Concept of Measurement,*
in Measurement in Economics, Studies in Mathematiéal Economics’
and_Econometrics (in memory of Yehuda Srunfeld) (Stanford
California: Stanford Unlversity Press, 1963), pp. F15<37. 'Also
see Pan A, Yotopoulos, ''From Stock to Flow Capital Inputs for
Agricultural ‘Production Functions: A Microanalytic Appfoach,"
Journal of Farm Economics, Vol. 49, No. 2 (May 1967), pp. 476-91,
and the discussion by Richard H. Day in the same volume.
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Production Elasticities

Production elasticities indicate the changes In output relative
to changes in thél(nputs of the factors of production.

Table 16 shows production elasticities calculated for regres-
sions that inélué@?the total number of farms In the sample. Thus,
for RI.OQ aiﬁng bércgnt increase in the land input wéuldvlead to
a 0.7l perc;nt‘lnbﬁeése lh’the total value of agricultural output.
An lncrease‘of'onéipercent in the labor input would increase the
total vafue;of agﬁl;uitural préﬂuctioh By 0.10 percent. An
increase of capitéh input, on the other hand, would increase the
value of;agéicultuéal,output by 0.18 percent. Similar interpreta-
tions can be glven;to the other coefficients. ‘

The sum of the estimated production coefficients in a Cobb-
Douglas broduction‘function measures the phenomenon of returns to
sca]e. These dat#fstrongly suggest the presence of constant
returns to scale In the minifundia agriculture of the Guatemalan
Highlands. :For the sample as a whole (see Table 16), one of the
sums of elasticities is significantly different from one at a
probab!lity'level € 1 percent.

Production functions were also estimated for each of the
departmehtslstgdiéd. The land broductlon elasthjtiestcgefficients
indicate thét‘iahd'ls the mostkimportant factor of production.

The rélative déntr[bufion of land to agricultural production
segms, howé&gr& fbgvary conslderébly amonQ departments. Thg
réldtl?e“contrlbution,gf ]ébor and capital lqput#jtoéggricu)tural
production show less variation among departments¥thaﬁ'ﬁo tand

inputs.



Table 16. Producticih Elasticities and Related Statistics

» . ﬁeg ression __ . -
Tted RIL0®  RII® GRL2S T RIL3® R1LAD RI.5S  -RI.6® ; RIL7P
Wo. of Farms 340 330 330 340 330 330 340 330
RE .69 69. .69 .65 .65 65 69 %69
Elasticities S : y “ | ,, _ —
S g2 .76 .82 .80 .85 77 276
by (1and) (.0k4) (.0k) (.03) (.o4) (.05) (:03) (.03) (.'03)
by (labor: .10 Oh¥%  Q0Bkx 10 .08% .05k
T (.05) (.o4).  (.05) (.05) (.05) (;05)::
bi (capitai) .18 18- .18 18 218
3 (.02) (.02) (.02) | [.0k) (:02)
Sumof - . - . 2 ‘
Elasticities .99 . .94 . <9k 92 .884# +90 935 29k

T~ Non-starred’ cogffié_ients are siénifican‘tly'ﬂifferent from zero .at a’tprdﬁabijnty{'lev?l 5_5%
F*Starred coefficients are significantly different from ;Zero at a probability level < 103.

+ **Starred coefficients are not 'significantly different :from zero at a probability level-< 10%.
" () Numbers in"parentheses irefer to the- standard error of the regression coefficients.

3Labor-linputs of head of family alone o
bLabor inputs of head of household and his family.

CLabor “Inputs éomputed as the difference between total labor available and :labor spent off
the farm. :
Sums with no ## symbol are not significantly different from one at a probability level < 52.

##sums are significantly different from one at a probability level < 12.

- 99
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The sum of the: elasticities coefficients In each department,
except in Totonicapan, suggests again the presence of constant returns
to scale in the agricultural enterprises of the Guatemalan Highland

Indians.

Marginal Value Productivities and Efficiency in the Use of Resources

Production elasticities indicate changes that take place in the
value of output when we change the level of a given input. Would
these changes increase the efficiency In the use of the factors of
production?

In order to answer this question an index of efficiency must be
found; this index is obtafned by comparing the value of the marginal
product of a given resource to its opportunity cost. Maximum effi-
ciency occurs when the value of the marginal product of a resource
Is equal to the unit cost of that resource. If the ratio of marginal
product to oﬁpdrtdhliy cost Is more than one, it means that too
little of that resource is being used at a given price level. |If
the ratio is less than one, too much of that resource is being
utilized. This criterion of maximum efficiency is valid, of course,
only when peﬁféct'competition exists in the resource and product
markets. It Is further assumed that if the efficiency conditions
exist in all sectors of the economy, the economy is in a situation
of Pareto optimality. [f disequilibria exist in the agricultural
sector, then a correction of these through a decrease or increase
i the use of ‘the factors may (but rot necessarily) lead to a

situation of Paréto optimality.
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_‘Hencey<in order sto ‘obtaln an-cindex of: efficiency inrthe use of
’a”glvenfrésOUrcé;>therevmustwbefdnwestlmatenof‘tha;afesourcels
marginal :productivity -and ‘i ts::opportunity cost..

From the estimated production elasticities, one can obtain their
corresponding marginal productivities. The marginal productivity for
a réédurce X, is given by

oY i by Y
X

X; t

where Y is output, X‘ a given resource and b the production elastic-
ity that corresponds to resource i, other factors of produptlon being
held constant. Marginal productivities can be computed at any com-
bination of Input and output levels that lie within the range of the
sample observations. All the estimated marginal productivities were
estimated at the geometric mean levels of inputs and odtputs. The
use of the geometric (rather than the arithmetic) mean levels seems
more appropriate within the context of a Cobb-Douglas production
function.

As a measure of the opportunity cost of one unit of land, we
took the average land rent of a unit of land in the area. The
average monthly salary earned by a farm laborer was taken as the
opportunity cost of one man-month unit of labor. The opportunity
cost of capital was more difficult to determine. No organized
financial market exists in the area and the rates of .interest
charged by local money .lenders yary greatly among villages and depq;t-

ments. In some cases, money lenders charge different rates of
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interest to different customers. The estimated opportunity cost of
capital is an average of the different rates of interest on loans as

recorded in the interviews.

Marginal Productivity of Land

Since the estimated marginal productivities were calculated at
the gepmetrlc mean of the variables Y| and X' they relate to the
"average geometric farm''--whatever that means.

The estimated marginal productivities for land, for the sample as
a whole, using different kinds of labor inputs and different units of
measurement for land and labor inputs, are given in Table 17. The
estimated marginal productivity of land ranges from Q 86.80 to
Q 103.00 per hectare of land. But even if the productivity of land
is as high as Q 103.00 per hectare, it Is not possible for farmers
to brln§ more land under cultivation, since most of them use all

the cultivable land they control.



Table 17. Marginal Products

Estimated at the Sample Means and Efficiency Ratios

Rcaression 1
I tem RT.0 RT.1 R1.2 R1.3  RI.A RT.5 RT.6 R1.7
Sample Geometric Means -
Output (#) 110.00 110.00 110.00 110.00 110.00 110,00 110.00 110700
Ltand (Ha) and ($) 0.90 0.90 0.9 0.90 0.90 0.90 0.90 0.90
Labor (Man-month) and ($) 1.84 3.16  17.50 1.84  ~ 3.16  17.50 1.84 3.16
Capital ($) 50.00 49.50 49.50  49.50 49.50 49.50 50.00 4950
Marginal Products
(at Geometric Means)
Land ($/Ha) 86.80 88.00 92.90 100.00 97.80 103.00 94.10  92.90
tabor ($/Man-month) 6.00- - - 6.00 . 2.80 - - <
Capital ($/%) .ho .bo .bo - = - 5o <40
Marginal Return to
Opportunity Cost Ratio
Land 5.5 5.6 5.9 6.3 6.2 6.5 '5.9 5.8
Labor .51 - - .51 .24 - :
Capital 1.25 1.25 1.25 - - - i.25 1.25

A dash (-) indicates that production elasticities were not significant and hence the corresponding

marginal productivities were not calculated.

- 65 -



Table 18. Marginal Productivities at Different Input Levels for Selected Regressions

Above the Mean Qﬁe Below the Mean

input Regression +502% +20% +10% Mean =10% -20% -50%
Land R1.0 78.40 82.60 84.50 86.80 89.60  93.10  112.00 _
(1.35) (1.03) ( .99) ( .90) ( .81) (.72) ( .45)

R1.3 94.00 97.00  98.40 100.80 132.00  104.50 118.00

(1.35) (1.08) ( .99) ( .90) (.81) (.72) » ( 445)

R1.4 91.30 94,50 96.00 97.80 100.00 102.70 117.40

(1.35) (1.08) ( .99) ( .50) ( .81) (.72) ( .45)

Labor R1.0 4.20 5.10 5.50 6.00 6.60 7.30 .14
(2.76)  (2.20)  (2.02) (1.84) (1.65)  (1.47) ( .92)

R1.3 4,20 5.10 5.50 6.00 6.60 7.30 11.14

(2.76) (2.20) (2.02) (1.84) (1.65) (1.47) ( .92)

R1.4 1.90 2.40 2.60 2.80 3.14 3.45 5.40

(4.70) (3.80) (3.48) (3.16) (2.85) (2.50) (1.60)

Capital R1.0 .29 .34 .37 bo b .48 .73
(75.00) (60.00) (55.00) (50.00) (45.00) (40.00) (25.00)

Numbers in parentheses are the corresponding input levels above and below the geometric means.

- 09 ~
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Table IB‘glves the marginal product of land at different input
levels for reéreésions R1,0, Rl,h, R1.5 and Figure ! plots . their
correspondlng'prqduétlvltj_curvés}'a

The average bpportunity cost of one hectare of 1and fbr‘the
sample as a whbl% was -estimated -to. be Q 15.80. .The efficiency ratios

as measured by. the ratios of the marginal productivity of fand'to its

opportunity cost vary from 5.5 to 6.5, and.indicate that farmers are

8 .
‘ The relevant estimates of the marginal productivities were made

in the following way (See Pan A. Yotopoulos, Allocative Efficiency in
Economic Novelopment, Athens: Center of Planning and Economic Research,

1967, p. 199):
We know that the marginal productivity of resource Xi is given by

where Y Is the output and X; the ith input and b; the production
elasticity of resource i. By letting m denote the value of the
marginal product, we can rewrite the above equation as

- Y
m.bi "x-

For an input level of 10 percent above the mean, we can write

me10 = by j[l + .mb,:]
T

>t | <]

Since m = b, hence we have

o »[l + .lOb,]
m = m
+10 1.10

x| =i

A similar method was used to estimate marginal productivities at
differant innut levels.
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Figure 1. Marginal Productivity of Land, Regressions R1.0, R1.4, R1.3
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using too little land inputs. However, land shortages and institutional
constraints ‘Imposed on the farmers limit their ability to use more land
inputs In their farm actlvlfles. The consequences‘&? this situation

~”y
SRR :
and 1ts policy implications are discussed in the next section.

Ma(ﬁ‘qalybfoductiVlfy of Labor

L)

Atéeﬁéstimated marginal produc?lvitles,of labor for the regressions
of ﬁheé;a&ple as a whole are élventlﬁ‘Table 17. Among the regressions
,comﬁﬁtéd!ﬁthe marginal productivity of one man-month unit of labor
ranges fr6m Q 2.80 to Q 6.00. Table 18 shows the marginal productivities
for regrqgsions R1.0 and R1.4, and Figure 2 plots their productivity
curves.

How §oe§ the marginal product of labor compare to its ﬁpportuntty
cost? A Jack of data regarding employment opportunities prevented
est!maiiob of the year-round level of unemployment among the Guatemalan
Highland %armers, and hence estimation of the true-year-round opportunity
costqu l;bor. However, three different estimates of the opportunity
cost of l?bor were made in order to compare them to the marginal produc~
tlvity:ofilabor In the area. The average of these three estimates was
used for calculating the efficiency Indexes for the samnla ac a whnla
shown in Table 17,

The three estimates of the opportunity cost of labor are the
following:

(1) The average wage rate for the area as a whole, as recorded in

the QUestlonnalres, was Q.0.50 per day. Assuming that labor is fairly

homogeneous (a reasonable assumption since no great differences were



Figure 2. Marginal Productivity of Labor, Regressions R1.0, R1.4
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;found ln educatlon and speclal skllls among farmers) and that the
ldally wage rate does not vary durlng the year, the average monthly
»(26 days) salary came to Q. l3 00. Thls monthly 'salary was taken as a
proxy for the opportunlty cost of one man-month of labor in the area

Q‘.
as a whole. Uslng thls flgure,nthe ratio of the marglnal productlvlty

Ry 1; (e

of labor to lts opportunlty cost was found to. be slgnlflcantly below
unity for all.regre;slons. Thls suggests that when the opportunity

:;. f1 ,l
cost of Iabor ls calculated to be Q 13.00, our flndlngs tndicate in-

[N i f

efficiencies ln theluse of famlly labor Inputs by the Guatemalan

Indian farmers. Too much labor is being used in the production process.

(2) 1F, on the average, the nghland farmers spend about three
months of the year ln the Lowlands of the country' as mlgrant workers
and make an averageiof Q 0. 88 a day, and if for the rest of the year:

they can earn Q 0. 50 a day horklhg ln the nghlands as farm laborers

i

and at mlscellaneous actlvltles, then the estlmate of the opportunlty

e

cost of one man-month of labor can be set at Q 15, SO. Wlth this

i l ._

estimate of the opportunlty cost of labor, the ratio of marginal

(. ]

product of labor to lits opportunlty cost is, as above, less than one.

for all regresslons. This: result agaln suggests that, given the op-

f

portunity cost of labor, too much labor is being put into farm activ- ‘

l

ities by the Guatemalan nghland lndlans.
(3) If the opportunlty cost of labor ls*zero for the seven months

a year that the farmers nelther Mork ln the Lowlands as migrant

r\‘ . ‘. \‘

’workers nor as self-employed farmers. then a dlfferent estimate of

fthe year-round opportunlty;cost of labor results. -This approach
: : il
fwould probably capture the keasonab unemployment durlng whlch surplus
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laborsmight:exist. ::Weighing: the monthly wage rate of Q 15.50 by the
proportion of the;year:iniwhich the.opportunity cost of labor is
zero, a year-round ﬁonthly opportunity: cost of labor of Q 6.45 Is.
obtained.  With this new estimate.of. the monthly opportunity. cost
of labor, an efficiency index very close.to unity results (except.
for regression R1.5, which Includes: the labor inputs of the head
of the household and his family). This approach would .suggest that
Guatemalan Indian farmers are using their family labor force in
farm activities up to a nearly optimum level.
- .However, when the average of the three estimates (Q 11.65)

is taken as the opportunity cost of one man-month of labor (see
Table 17), one may observe, on the whole, indications of inefficient
use of family labor among Guatemalan Highland Indians. The effi-
ciency indexes suggest that too much family labor Is being used
in farm activitles.

Little can be said about the marginal productivity of labor
in each department. Most of the elasticity coefficients for labor
were not significant and hence the respective productivities were

not calculated,

Marginal Productivity of Capital

" The éstimated marginal productivities of capital inputs for
the sample as a whole are shown in Table 17. The marginal produc-
tivity of capital was 0.40 for all regressions. ’The marginal
productivity of capital Is a pure number, since it Is expressed

in Quetzales of output per Quetzales of capital; this number
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expressestthe incremént oftoutputrin Quetzalésiwith. thexuserlofironeds!
addlt{bna1ddﬁeizalabf capitaloinputss (fi¢apltaleinputs aresmeasured:
In flow'ofdcapltaloservices: rather:thanzin capital stocks;:then thiss
numbé?°éahﬁbt*bé?a1rec{1y”c0mpéteaﬁwlthﬂtheﬁopporthnltysEdst of
.capltéﬂﬁés}meééured by: thesrate-of lnterestm?9¢vHOWeVefg since
capltal”1npﬁtsfﬂn*thé“brodﬁctloﬁ?funbtibn;wéréﬁmeaéuféd“as'stocks of:
cabT%él%fwé*Can‘hééﬁlﬁgful1y‘compére-théimafglhél*prodbctlvity of
capital with-the-opportunity cost of capital.as“measured by the rate
.of :Interest.

According to the datascollected In our. questionnaires;, several
market- rates of interestiprevall in the arearunder study. ‘0f all
the: farmers: Interviewed, the small number (19 percent) who had
obtained an’average annual-credit of Q 16.00 obtained this credit
at interest rates: varying from 8 percent a year. up to 60 percent a
year. Based on these rates of interest, the average opportunity
cost of one Quetzal of credit for agriculture Is estimated at 32
percent.

" The ratio of the marginal product of capital- to Its opportunity
cost for the regressions of the sample.as a whole are given in
Table 17. The effliciency ratios greater than one, indicate ineffi-
clent use of capital Inputs among Guatemalan Highland tarmers.

The observed differences in marginal productivities among

departments suggest the possibility of increasing agricultural

output by reallocating existing capital resources among departments.

Vyseopoulos (1967), op. cit., p. 206.



The“Opt imui' Level: of " Inputs

From the: éomputed marginal productivities we can obtain the
quantity, with -other inputs held at their mean levels, necessary to
equate thé'haryinél”pfoduétiv!ty.of a factor to its opportunity
cost.

When'léhd;‘labor and capital are included, our Cobb-Douglas

production finction Is written as:

v = A x01 xP2 yb3

1 A0 K (1)

where Y Is output; A is a constant; XI is land; X2 is labor; KB is
capital, and bl’ bz, B3 are the corresponding production elasticities.
In order to find the level of, for example, input X, at which
the mérginal product of that input is equal to Its opportunity cost,
the first derivative or marginal product of (1) is set equal to the

opportunity cost of Xyt

eame o ]
S Pa b, =~ 1
Xy = — 2 (2)
: <b
g X1 %3
A ble X3
where P2 is the opportunity cost of factor X2 and 7}, i} the geo-
metric means of fnputs X, X.. A similar procedure applies in

173
finding the optimum. levels of other inputs.

For the sample as a whole, the estimated level of labor Input
»at which: the marginal productivity of labor equals the postulated
opportunity:cost:of:Q:6<35.is 1.55 man-months for regression R!¢O

and .19 man-months for regression R1.5. |f the average market
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wage rate of Q 11.65 Is used, the optimum Jevel: gfﬁ,}g!_:gg,.;»nggggglfgg,w»
the sampleias:ia wholeylseqblyaD,@Sxmgnrmonshgibrsresrgssfpn~Rls°-

: On:thesotherj hand,; for the1sample»as'a;wbp]ewgygﬁap;ugl‘§ye(ags
level of" dabor-.jnputs used.by. the Guatemalan, farmers.was, .83 man-
months in regression R1.0 (including the labor force of head of house-
hold only)- and:3:16.mapn=months. In, regression R1.5 (FﬂcijJngmlabor
force of head of household and his fam[ly).fmﬂengq,:pcgqrd[ng;tq,thg
estimated optimum Igvels of labor Inputs, Guatemalan Highland farmers
must reduce family i;%or Inputs by'l6.percént according to regression
Rl.o.and by 63 percent according. to regression R1.5, when the .
estjmated»Oppqggunﬁgyucostuqﬁ,ong.man-mqnth%of labor in the area l;
Q.6.35. If, however, the .true opportunity cost of one man-month of
labor. Is Q.ﬂl.65,~farmersvmust,reduce their family labor inputs by 53
percent according to regression R1.0. A graphic solution to the
problem of finding optimum labor input levels Is shown in Figure 2,
which is based on Table 18.

A word of caution Is needed about the method of estimating
marginal productivities and optimum Input levels. The extrapolation
of the marginal pfoductlvlty values abovenandibelow the mean input
values becomes less and. lessrellable -as we ‘move: away from the mean
of the rande obsérved.: Hence; even If, -as In this-case,. the estimated
optimum input levels fall well-within: the range!of ‘observations, the
results should be' intérpretediwith:caution; . - :

-Whén?équat16n¥Was;app11e8_lz)wtovfindbthe optimum .levels.of. land

inputs’ We' obtained éssisatlisfactory results. thah. in: thescase:of -
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2. labor,; . jﬁ,Q*l5,80,Js a goodjappro§lm£t]on of . the opportunlty cost, of
one hectare of'landﬁ the’ opt‘mum leVel of lgnd fnputs for the average

Guatemalan HIghIand farmer was estlmated at 269 hectares In regression

T ety e 2y s . o~

—..R1.0 and: S,937‘hectares.tn regresslon R) 5.
e "~0n~the~other hand the actual average level of land inputs for

na x4
the sample as a whole ls 0 9 hectares for both rogrosslons. Thig !

.-“means that. glven the. marglnqj‘productlvltf of uéﬁd and Its prevalent
opportunity cost, farmerc should. In order to make efflcjent use of
{land, lncrease the area' " under cultlvatlon from gless than one hectare |
to about 269 hectares accordlng to regresslon R1.0 and -to about .
'k ;37 hect;res accordlng to regresslon RI.S. The estlmated necessary
“land Tnput” Increases arée htghly unrealistic foir the type of agri--—

" cultﬁre'under constderatlon.

The unreallstic results obtalned regardlng the optlmUm level of

“land” lnputs polnt out the Ilmltatldns of th!g(klnd of anal#sls and
of the use of Cobb-Douglas production functrons in the study of
tradltlonal'agrlculture; :fhe'optlmum'!euels*ofﬁfindTIRBUtsﬂ{
estlmgted*hy“equatfon (2) "are sensitive:to éﬁﬁnéés*iﬁ“thé“dpportunlty
€08t of land and phFti culaily to thé sT1ze-of° the- land’ production:
é’iséei’c’ity cééfﬂcient."‘“ferijér %luée"'foi"thé as;so?tumes; dost 16

......

sialie (more’ "'ealf‘sdc;""ébt‘tmum'"levéi‘é‘6f"land Tnplits, 72 1vs

" Tabie ' 197 shows: the' estimhtes of the" optimum-Tavels:of land ahd

i abor lnputs’?or‘regressioﬁ“kl.E“holdlnghthéiobbor%uﬁlty’coét‘ofwi
Tand (¢ 15780) ' bid Yabor " (Q17:65)' cahstant ble varying «ic 7 o1 v
slmultaneously the size of their respective productioh' elasticlty

coefficlents.
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“Tabie 19. - optimum Lavéls 'CF Lahd  and® Labot ‘inplts? in! Régression’R1.5
when, Varying_ their Production Coefficients and the
' ogpa‘r‘tu'ﬁl ts}g‘cgs t'of 'Landd"

.4 Production-Elasticity: Coefficlents: 0.7
ST AT | INTITOR | | . vV
by= .80  by= .70 b= .60 b=.50 b=k

Inputy

by= 08 b,= .18 b= .28 b=.38 b= .48
¥, “Cvand™tn o - .
I hectares) 5,937 339 82 27 12
‘(255 ° (54} (16) (9) (8+7)
X, (1abor -fn .
man-month) .66 1.68 3.41 8.5 15.4

3Figures In parentheses refer to the optimum levels of land in-

puts when the elasticity coefficients were varled and 'thé opportunity

£qst.gf .land was doubled from.Q15.80 to 31,60, The other numbers
refer to the optimum input levels estimated ‘when only ‘the production
elasticlty. coafficients were varled, holding the opportunity cost of
land and labor constant at Q 15.80 and Q 11.65 respectively.’

The :effect .that.small changes.in. the size of the land elasticity
coefficient have on,the level of land Inputs needed to achieve.
optimum efficiency.Js)remarkable..; A;reduction of about,13 percent
(§rom,0.80:t0.0.70). in, the;size,of the land elasticity coefficient
brings,apout.a; reduction. In. the;gptimum level, of, Tand; input, of abeut
96 percent (from,5,937; hectares. to, 339 hectares),  Further reductions
in the; sjze,ef, the. Jand, production elasticity coefficients, accompanied
by;simidar, Jncreases. in: the. size.of labor.. coefficients. (11}, 1V.and
V in Table )9). haye, Jess dramatic- impact; on. the estimated. optimum,

land,input. levels.,
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‘The effect that a simultaneous :increase in the labor coefficients
‘and -reduction''in the land coefficlients have on -the optimum level of.
labor Inputs are ‘l€ss: marked than.-the effects that. similar changes
have ‘on the ‘optimum level:of land inputs (see Table 19). An-lIntrease
of 125 percent (from 0.08 to 0.18) in the size of the labor coefficient
increases the level of labor inputs needed to achleve efficiency by
154 percent (from 0.66 man-month to }.68 man=-months).

The use of different éstimates of the opportunity cost of land
also affects the equilibrium levels of land inputs. . A doubling of
the value of the opportunity cost of tand .(from Q.15.80 to Q 31.60)
reduces the optimum 'Yevel of land inputs by about 94 percent (from
5,937 hectares to 255 hectares). This reduction to 255 hectares in
the optimum ilevel: of land inputs is very ciose to the 236 hectares
(not shown In Table 19) obtained when the land coefficient is
reduced by 13 percent (from 0.80 to 0.70) without simultaneously
increasing the labor coefficient, as Is done in Il. The important
point to notice here, however, Is that these very similar results
were obtained in one Instance by increasing the value of the
opportunity cost of land by 100 percent and in the second case by
only reducing by 13 percent the size of the land coefficient.

The function used to estimate the optimum levels of land input
seem to be far more sensitive to variations In the size of the
land production elasticities than to changes In the value of the
opportunity cost of land.

When we Increase the opportunity cost of land and.simulta-

neously reduce the size of the land coefficlient (see figures In
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*parentlieses “In'Table 19) ;:ithetoptimum<levels of; land inputs. come out
céhslﬁeréblyMIOWersthannwhenaonlymthe'ptoductionlcoefﬁlclentanre:
varied: (see:figures without. parentheses in:Table.:19)

g andwYotopuulos,ZI

477 “'The ‘use dTﬁquatlbn"(z),'as-by?Headyvanvaﬁllong
- might,-as "shown -above, :1ead ‘to seribus(grror51mmenrpgedtqtin9;op;lmqm
‘leVbls’of<fésburceyu5e. :fheioverﬁsenstt{venessmoﬂ;equétjén (2) to.

variations In the size of -the:production-elasticity coefficients

imposes serlousvtlmrtatlonsuonsltSuﬁseﬁ::Speclf]camlyg:(z)Lm[ght yield
extremely large' optimum values for ‘a-glven ‘Input when that Input.ls
considérably more ‘important 'than the other :inputs in the production
process. ln‘othéﬁ?Wofds,uunrealJStlc'Optlmumxvalues‘for a given input
are obtalned whén .the production.elasticity -coefficient of that -input

Is very large--say above 0.5--as compared with .the elasticity coeffi-

cients of the other Inputs accounted!in ‘the production function.

Unfortunately this Is' the-case for the traditional _.agriculture-of -the

Guatemalan ‘Highlands. ‘Land, as suggested by the'sizé of.the land

proddétldﬁ élasticity coefficients, Is.by far- the most Influential

input, with iéborfandﬂéapltal&playlng~a:secondary;.althoughr

statlistically significant; role:

b

“20gar1 0. Heady ‘and John L. DIT1oh » Agricultural Production
Function (lowa State University, 1962), p. 631.

Z’Yotopoulosi(1967)s ogr~cltagfp;m199..



-7 -

Comparisoniwith Studies.Made. in. Other: Countries.

+ +Table 20-displays.the: results.of several cross-sectional produc-
tion functions of. farms around the world., A]l these studies are
based on Cobb-Douglas, single equation. models. All non-land and non-
labor inputs were collapsed. in- the "other services!' category,. because
of the lack of agreement on the definition of capital among the
various studies.

The elasticity coefficients, and the ratios of marginal product
to opportunity costs are indicated in Table 20. These ratios, as
explained, provide a measure of the efficiency in the use of
resources.

The estimated annual rent of one unit of land Is taken in all
studies as a proxy of the opportunity cost of land. The market wage
rate was considered a good approximation for the opportunity cost
of labor. The opportunity cost of a monetary unit of capital was
estimated as that monetary unit plus the annual cost of borrowing
it.

The sum of the elasticities of the factors of production in
most cases [s one, or very close to one, indicating the remarkable
fact that, according to the studies made, world agriculture is

characterized by constant returns to scale.
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As indicated abovésjlan efficiency. ratio“ofsless: (origreater)
than“dne' Tndicates:that too=much’ (or:too>1ittle)vofaigiven resource
is being utllized? "The' léss: than-oné'efficiency indexes in:most noi.
of the ‘countrlies, but paiiﬁéalar19fThéﬂndiaﬂénd-Guéteméla;nlndicatesd

marked inefficiencies” in'the use of-agricultural! resources.



Table 20.

for Selected Cross-Sectional Production Function Studies

Production Elasticities and Ratio of Marginal Product to Opportunity Cost

Ratio of Marginal

. a Product to
Elasticity of Production Opprotunity Cost
Location of Type of Other Other
Sample Farming, Labor Land Services- Sum Labor Land Services Reference
Guatemala Hixed 10 .77 .18 1.05 .51 5.5 1.25 Present study (1968)
India ‘General
arable land .56 .08 .25 .89 n.a. n.a. n.a. Sarker (1957)
Greece, :
Epirus Mixed 44 10 .11 .65 .87 .90 .91 Yotopoulos (1967)
India, Uttar Wheat,
.Pradesh sugar cane .43 .23 .35 1.01 .68 .95 2.13 Agrawal and Foreman
(1959)
U.S.A. Crop .33 .60 .93 n.a. n.a. Heady (1952)
Taiwan
Tainan Cereals .33 .44 .31 1.08 2.84 .58 .99 Wang (1959)
U.S.A. Heady and Shaw
Alabama Crops .32 .39 .46 1.17 .38 4,01 1.01 (1554)



India,

Andhra Agraﬂal and Foreman
Pradesh Mixed .26 .14 .13 .53 .21 ..05 .35 (]959)}
Austria  Mixed .26 .13 .61  1.00 .5h .92  1.50 Tintner (1958)
Israel Mixed A2 -.01 .67 .78 .86 n.a. 1.03  Mundlak (1964)
Canada, Wheat, 3. L ~ : : e
Alberta beef .20 .39 .34 .93 1.21 2.58 1.01 Darcovich (1958)
Inter- . _ N Co 3 . Bhattacharjee
.national General .28 .39 .33 1.00 n.a. n.a. n.a.  (1955)
inter-. (Hypothe- T . . Tinbergen:and:
zhational sized) .70 .10 .20 1.00 n.a. n.a. n.a. Pelak (1950)

..... - - - . e

. 'ILZ":""

@For all functions the elasticities are significantly different from zero at a probability
leveli£;5 percent.- The only exception is.the elasticity.of land for the Israel’ functionS’

~...oource: Pan A. Yotopoulus, Allocativngfficiénc"énd.EgpnomiczDevelopment (Athens:,, -Center
of _Economic Planning, Research Monograph Series, 1967), p. 212, )
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*Vlﬁw%SUrplu§fE§bdﬁ,vaégulsedwuﬁemplbyment;v

*and "the' Marginal.Productivity. of -Labor -

The findings so far presented offer insight into some issues
of development economics and’brovide grounds on which to outline
policy recommendatfons for the traditional sector of Guatemalan
agricul ture.

As explained in Section 11, one of the most important differ-~
ences between the Classical (Lewis, Ranis and Fel, etc.) and Neo-
classlcal (Jorgenson, Schultz, etc.) theories of economlc growth
is thelr assumption abou;‘the me(glnal’productivlty of labor In
the traditional sector of a dual economy. The Classical approach
maintains that after a certain level, labor in the traditional
sector becomes redqqdapt with a marglnal productlvlty of zero or
negatlve. This sf;uation Is characterlzed as ''disguised
unemployment.' On the other hand, the Neoclassical approaeh
maintains that labor in the traditional sector is never redundant.
That is, the merglnal productivity of the agricultural sector is
asspmed always to be positive apd thus no "dfsgulsed uhemployment"
exlsts in the tra&ltional secter of a duaf economy,

This:study's statistical findings bring some evidence to
this controversy. However,. before discussing:this problem,; this
sect]on, will, attempe, to define more precisely, the meaning of
"disguised unemployment."

‘The! conicept 'of ''dlsgulsed uremploymient'' is: sometlfies

Identified with one of the several’ interpretations given: to a:
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suerUS‘orfexeess%supplyﬁofﬂjabbﬁsmglhe;l&tecatuneggeyealsyat_least
‘seven different lntérbfetatlbns:ofgexeeaSﬁshppiyanglabor.zz An
‘excess supply of labor Is said ‘to exist when:
" {(a) A low output per worker ratio-Is found in a region or

ceuntry.

(b) Output can be produced with fewer workers if factors of
production are recomblned.: Marginal productivity of labor is, ir
this case, thought to be positlve although probably very low.

(c)The same output can be produced with fewer workers, the

quantity of other.resources remaining unchanged--equivalent to

marginal productivity of labor‘equafling zero.

(d) Workers are .seasonally employed.

(e) Workers are unemployed.

(f) ''"Too many" workers are in one sector so that wages are.
lower for a certain.cl.  f employment In some sectors than in
others.

(g) The marginal productivity of labor is positive but less

than the average product.73

22Slmon Rottenberg, “The Meaning of 'Excess- Supgly‘of*LaboF,‘"
Scottish Journal of Political Economy (February 1961 A modifiad
version of- his classification is'used here.

23Ranis and Fei call “disquised unemployment! “that situation
where , the marglnal productivity of labor is less .than, the average,
product. On the other hand, they call Mredundant labor" that =
situation in which the marginal productivity is zero (see e above) .
See Ranis and Fei, "A Theory of Economic Development,” ‘American
Economic. Review. (September 1961), p..537..
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lf“dlé@ulééﬂ“uhémﬁ1oyﬁéﬁtvméaﬂs~thatzsltuatlon:of surplus.- labor.
in which the mébginblfpkoductivltyrofuIabqr;:althouéhuvery low, Is ..
positive (interpretations b’ and g above); then the present findings
are at ieast consistept with these interpretations. The size of the
elasticlty coefficlent of land rélative to those of labor indicates
that’ Guatemalan agricultire Is land and not labor intensive. On
theoretical- grounds' one expects' to find ‘the highest values of
elasticity coefflclénfS*fbr the factor that is used more intenslvely.za
Hence labor Intehsive agriculture must show labor elasticity co-
efficients higher than those for land. In this type of agriculture
It is expected that labor would be used at levels which yield large
additions to agricultural output. Hence high labor elasticity
coefficients which indicate labor intensive agriculture are incon-
sistent with the hypothesis of disguised unemployment which maintains
the existence of lator working but adding little to output. Under
conditions of labor intensive agriculture (shown by high labor
elasticity coeffl;ients relative to land), labor is not redundant;
it fs necessary in producing a given output, and cannot be removed
without decreasing the volume of agricultural outbut.

On the other hand, land lntenslve.agrlcﬁlture would be
characterized by land elastlcify coefficlents higher than those
fdr labor. Under this type of agriculture land Is expected to be

used at levels that yield large additions to agricultural output;

- 2"Yotc:poulous (1967), op. cit., pp. 215-216; and Heady and
Ditlon, op. cit., p. 631.
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and Yaborito+be} usediatwlevelsdyleldlug onlyﬂsmall .addj tions; to; out=
put%* *apd Intenslveﬂagrlculture(ls then'conststent;wlth the exlss
tancal ofi a ‘situationiiniwhichilabor adds:- 1ittle: to,output=~disgulsed.
unemployment."

‘It ‘all regressions:given herz. the estimated.elasticity, coeffl~.
clentﬁ‘f&r"léndraré hlghbnhihanuthosezfor Jabor, Indjcating, the; land.
IﬂtenslVEAcharacteh~oﬁ»Guatemglanrngh]ang;aénlcyl§y;§,,7SJnge:land
Jnteﬁsivewagnlcultune;lszconststentwwtth-thp;qxistgppp;gf;d]sgy[sed
unemployment, .as defined above, these fiindings suggest that at least.
one of :the necessary. condlt]on5~qu the existence of d[sgu[ggd”up-
employment: Is present -in ‘the Guatemalan Highlands.. Furthermore, the
marginal productivity iof . labor was found to be positive (see Table
21). These data,tﬁen:brlng.evldence to ‘support the hypothesis of
dtsguised unemployment when defined.as:in b and g above. It is
limportant to notice that although the marginal productivity of labor
s positive, 1t:is-considerably: smaller than the average wage rate
in the area. ‘As shown in Table 17, the;marglnal“productivlty of
labor of the head-of the household. for the: sample as a whole was
estimated at Q 6.00,.and the average postujaieﬁ wage rate at Q 11.65.
Thus the marginal productivity of labor in the area Is only about 51
percent of the average wage rate.

! The existence 6ﬁ-éurplq;,i;bp;ﬂldgntjﬁlgd with the marginal

productivity of ‘labour.being zero (¢, above) thas been discussed by
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Nurkse, Lewis, Georgescue-Rogén and ‘Ranls and Fel, among others;2>
in this form 1t has beén attacked by Haberler, ‘Viner; Shultzy
Jorgenson, and others. 26"
It is clear that our findings do not bring direct evidéence
as to whether or hot surplus Tabor (defined as that 'situation
where the marginal productivity of labor 1§ zero) exists In the
Guatemalan Highland traditional agriculture. When we use a
Cobb-Douglas production function we Implicitly assume that the
marginal productivity of labor is not zero. The mathematical
prbpertles of the function are such that Its first partial
derivative does not intersect (but approaches asymtotically)

the axes. Hence the marginal productivities, estimated using

a Cobb-Douglas production function, are either positive

25, Nurkse, Problems of Capital Formation in Underdeveloped
Countries (Oxford:  Basil Blackwell, 1953); W. A. Lewis, "Economic
Development with Unlimited Supplies of Labor,' Manchester School
of Economic_and Social Studies (May 1954); N. Georgescue-Rogen,
"Economic Theory and Agrarian Reforms,'' Oxford Economic Papers
(February 1960}; G. Ranis and J. C. H. Fai, Devclopment of the.
Labour Surplus Econony: Theory and,Po!igz_(Homcwood, 11inois:
Richard D. frwin, Inc., 1964).

266. Haberler, 'Critical Observations on Some Current Notlons
in the Theory of Economic Development,' L'Industria, Vol., 1l
0952k J. Viner, "Some Reflections on the Concept of 'Disguised
Unemployment,'' in G. Meier, Leading Issues in Development
Economics (New York: Oxford University Press, 196%); T. W.
Schultz, Transforming Traditional Agriculture (New Haven, Conn.:
Yale University Press, 1964); Jorgensen (1961, 1966, 1967),.

op. cit.



http:others.26

- 83 -

‘{when..the.oroductlon coefficients are.positive) or negative (when the
production elasticltias are negative), but they are never zero.
Incidentally, the same restriction occurs - in a C. E. S. production
fqncplgng7¢wkgh;p9§§tlve elasticity of substitution, slnce:the”marglnal
prodgqtngf:labqn‘lnfthlszfunction.neVer falls to zero either 28:
Therefore, .we.could.not have.tested.the hvoothesis that the marainal
productivity. of labor Is zero by fitting a Cobb-Douglas production
fung;lgnd;omoun,crossléectlonal data. -
,”Qn,;hgﬁgghegwband,#qegativg;marg]nalJprgngt]vitiesffqu]abor
can be shown_to ex|st by fitting aHQpr:DQgglasdproducthn f;pctlon
to cross, sectiona) data. Ib!s,gtudy:dlq.pgp find,;hg mgrgln;] produc=
tlvity of. labor. to be negative In the Guatemalan ngﬁlahdsh For the
regressions: of the sample as arwhg!g,;n9n§f§f the estimated glagtici-
ties are negative (see Table 16). .ohiy'a few of the regression
coefficients estimated in each department were negative, and ;one of
”xhémfweré;%fatiétléaljy‘gjpprfj;gntg Therefore, these findings do
not 'support’ the’ hypothesis bf’ﬂf%éuised uﬁéﬁployment-(defined as that
sftﬁgt!oq?wbere the,marélnéljproductiyity-df<|abor is negative) In

"‘the tradjtfional agriculturev8¥.thé'Ghafeﬁalén Highlands.

7. "0, Arrow, H. B. Chenery, B. S. Minhas, and R. M. Sélow,
""Capital-Labour Substltution and' Economic Efficlency,' Review of
Economics and Statistics, Vol. 63 {1961).

28Amartya K. Sen, '"Peasants and Dualism With or Without a

Surz * Labor,' The Journal of Political Economy (October 1966),
po 3(-.
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Summarizifig, ‘thén, these datausupport the hypothesis that the
marginal prodictivity-oflabor-ispositive.  These results, however,
weré obtained by a<méthod that“alldwsthe.estimated marginal:
prodictivitiés itorber'élther positive:or negative-but not zero.

This inposes certain réstrictions on the results.

Does the existence of :l1abor ‘with:positive marginal productivity
imply that there is no surplus labor? -In a‘recent paper it has been
argued that 'the assumption of zero marginal .productivity is nelther
a necessary nor a sufficlent condition for the existence of surplus
labor."?? |f true this statement implles that even if the marainal
productivity of labor was found to be different from zero, it does
not follow that there is no surplus labor. A situation of surplus
labor is consistent with the existence of positive, zero, or
negative marginal productivity of labor.

If positive marginal productivity of labor-does not conflict
with a situation of surplus labor, what other indications about
the existence of surplus labor can be found in our study?

Table 12 shows estimated labor potential (the weighted con-

tribution of each family member measured in man=-month units) and

also the labor avallable for farm activities (man-month units

obtained by subtracting from the labor potential figure the
number of man-months employed in off-farm activities) in each
household. Table 12 also estimated the labor inputs of the head
of the family alone and of the head of the household and' his: -

family to the family farm.

298en, op. clt.



gr - = 85 -

Ifuwerdddto the number.of :manzmonth units efiployed..in off-farm
racttvltiészthemnumber‘oﬁfmanmmonthSmused?lnyfarmgaqttvlth;;qthjs
flgufeméétimateSchevnumber:oﬁfmanemonth»unLtswtbatxfam[!yﬂlabqr was
employed:wwﬂehdestheraverageuhousehqldgﬁns;hgaGuatema]an'ngh[aqu,
which has a labor:potential of 22@3;man7mqhths,-actually;qses only
10. 4 man-months : (man=months: employed off farm.activities plus labor
‘Input ‘Used .on the-farm); 'or “about 38 :percent of the total labor
:potential. :Household Iaborzls-thus,employedqulx,|i about 4.5 months
'of .the year..

Similar estimates can find-the year-round level of employment of
the 'head  of the household alone. Table. 12 indicates that the average
farmer in the Guatemalan. Highlands uses about 2.8 months per year
working on his farm. Adding to this figure the average three months (not
shownvln Table 12) that he spends In the Lowlands as a migrant worker
‘or -working in the-community, we obtain 5.8 months. MNotice that we
did not-add to'the manthnth,f;gure:ofuz,B,the difference between
labor potential and.labor avallable, since this difference refers to
the .off-farm-work of all the family and not to the head of the
household alone.

Accordingly, the average farmer in theLGuatemalan Highlands Is
employed on ﬁls farm, as a salaried farm laborer, or as a migrant
worker-.only‘ 5,8: months a year.

. Thisistudy-found In the Guatemalan Highlands substantial evidence
of a situation.of. surplus labor:in.which the marginal productivity of
labor is positive, and considerably smaller than ‘the average wage rate

that prevaills in the area. Regarding t.e Classical versus Neoclassical
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controversy, the findings support the Neoclassical thesis: that the
marginal ?rodyctlvity‘of labor in the traditional sector of a dual
ecéﬁomy fﬁ posftlv;;: H;wéver. thé stfonﬁest”Nééclasslcal position=-
that because labor has a positive marginal productivity, labor is
ngygt;redundant--ls not supported bv these data.30 ‘fheré was’
evidence of excess or redundant labor (with a poslt!ve;ﬁarglnal
productlvlty) In the traditlonal'agrlculture of the Guatémalan
Highlands. Onvtﬁgkothe} hand, fhe Classical argument--that there

Is a point in the ;econd pﬁase of development after which the
marginal productivity of labor is pésltfve but less than the wage

rate--is supported by our f!ndlngs.Bl

30see Jorgenson (1966), op. cit., p. 6.

31see Ranis and Fel (1961), op. clt., p. 537.
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VIlai sEff i clency;; | Poverty: and:Economic; Development- .

The basic problem of economic development lles in the creation
of an agricultural surplus that can be used to Initlate the process
of Industrialization,

The problem of creating an agricultural surplus can be approached
through the demand and/or supply sides.

Given the production function and the existing allocation of
agricul tural resource§,‘an agrlcultural-surplus can be obtalnéd by
reducing the level of cohsumpflon of the agricultural pdbﬁlétlaﬁ,
l.e., through taxation, which can;be cpmpulsory (forced delivery of
goods to the non-agricultural sector), or non-compulsory (through a
policy of low égrlcultural prices).

The problem of creatirg an agricultural surplus is tackled from
the supply side by emphasizing the role of production instead of
consumption. The pro+lem of creating an agricultur: 1 surplus,
according to this approach, can be solved through increasing produc-
tion by Improving the efficiency of the use of agricultural resources.
Two variants of the ''improving efficiency approach"can be
distingulshed. 32

The flrst version has been called "'the allocative efficliency

approach." In its orthodox, static form, it concentrates on marginal

3eor the distinction between allocative and structural effi-
ciency, see: Hla Myint, “Economic Theory and the Underdeveloped
Countries," Journal of Political Economy, Vol. 73, No. 5 (October
1965), pp. 477-491;.and ityint, “Economic Theory and Jevelopnent
‘Policy," Economica, Vol. 34, No. 134 (May 1967), pp. 117-130C.
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adjustments ‘to correct disequilibria‘ in the use of existing resources.
%ln”dfhef‘Wdrds,“tHIS‘épproéchfassumes that the agricultural sector
finds Itself in"a position Inside the production possibility curve,
and that through: marginal adjustments in resource use fhe agricul-

" tural sector can be pushed outwards on the prqduction'posslbllity
frontler. Through these allocative efficiency adjustments, agri-
cultural production can be increased and the surplus needed for
industrialtzation be created.

In its dynamic form the ''allocative efficiency approach"
focuses on the introduction of ''non-conventional'' inputs and new
technology In the agrizultural sector so as to shift the agricul-
tural production possibility curve outwards. An implicit assump-
tion of the "allocative efficiency approach,' and a necessary con-
dition for Its successful use, is that farmers respond to the
economic incentives offered by the market mechanisms.

The dynamic version of the “'allocative efficiency approach"
Is assocliated with the hypothesis that farmers in traditional
agriculture are ''poor but’efficlent“; that is, farmers are poor,
but they make the right economic decisions; they use the re-
sources at hand effidiently and they are responsive to price
incentlves.33 If farmers of traditional agriculture are “‘poor
but efficient," the reasoning goes, all that is needed Is to

provide them with suitable economic Incentives to modernize

33Schultz, op. cit.
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‘the lr agriculture;: and production wil.l iincrease.. [Further, farmers
Hkledéd1y¥re§bond'¢bAeconomlcminpentJyesrgnq,Fpn;iqugyslywlgok‘for
akéerdéfiVe“usesufonuthejraﬁesogrges,‘qg they, may. equate -their .
mérgﬁnal#productivlty~wlthzmhejn;opportunﬁtyugos§§a5fIradj;jongl
vuayﬁlﬁultufe;,accondlpg,to;;hls,hygotheslg,,is_oﬂly circumstantial.
- The: methods -of; iproduction and, the, Inefficient use oﬁ»pgrtaln Inputs
exl'st -only because there-are .no.other alternatives:open.

Hénce, this hypothesis asks, If traditional farmers are
efficient, .why are .they -poor?.- The answer is found.in the role that
"non-conventional'' inputs.play -in production: . new methods of doing
things, organization, entrepreneurship, etc.

The attractiveness:of .this ''poor but efficient'" hypothesis
lies in: the fact that, "if this view is correct, economic theory fis
fully applicable to.the problem of transforming traditional agri-
culture. The "non=conventional" Inputs needed to modernize agri-
cul ture=and”Increase préduction can be introduced by the simple
automatlc market mechanism. .The role of the state is minimized.
rPrrce~theory,*then,_ofﬁers the :necessary insights to formula<e
policles for modernizing traditional agriculture.

~The secénd version-of the:''improving efficiency approach' is
that-which has. been-associated: with' the.concept of “structural
efficlency.” - This version argues for a new and dynamic approach to
the ‘economicrdevelopment of agriculiture; stressing new technology
and the structural transformation of the production function. The

static, one-at-a-time marginal adjustments are not held sufficient
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“for ‘correcting“the "disequi’l ibrium”that “exists ' in- thé use *of ' the
‘factors ‘of prodiction.

Associated with this argument is‘the‘hypothesis that farmers
in‘traditional agriculture are“'poor 'but Inefficient.". That Is,
fﬁeyfdo not make efficiént use of ‘thelr résources at- hand nor do
they respond to economic Inéentives. -Thelr economic declsions are
madé according ‘to f55§~establlshed-traditions, and not according
to Fational economic principles. - Tradltional agriculture subsists
ouééi&é“Ehé“markét”system;

‘The “structural efficlency argument; 1ike the dynamic: form
of the "allocative efficiéncy'! argument, relies heavily on’ the
introdiiction of ‘new technology in order to In.rease production.
in traditional agriculture. The “structural efficiency' version,
however, does not rely on the automatic market mechanism to inject
the ”honéconventiohal“ inputs Into traditional agriculture. Since
farmers in traditional ‘agriculture do not react to price incen-
tives, structural transformation of their production methods is
required. In order to accomplish this, the state plays a very
important role in the implementation of development programs.

The‘hbst*lmportant*Impl1catlon here is that if traditional
farmers are not responsive to market incentives, then price theory
i's not applicable to the problems of transforming traditional -agri-
culture and creating the agricultural surplus needed for industriall-

zation.
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.

-y This ;study;of ;the .traditiona] ;sector. of ;the Guatemalan Highlands
brings emplirical evidence to the ”pobr but efficlent' versus 'poor
butixinefflclent' .controversy. :

Should the:economlc policles designed to.increase agricultural
output:in-Guatemala-be -taken along the 1ines ;of allocative efficiency

Can-the- agricul tural ioutput of traditiona) agriculture in: the
aGuatemalahQngblandsfbgﬁ{ncneased,ghrough;mqrg(qqltgdjggggqug in
the use of resources? Are Guatemalan Indlans.cfficient farmers?.
Can-the traditional .agriculture of Guatemala be.modernized by new
technology introduced: through-econemic .incentives and the market
mechanism? - \lhat ls;the;role of the state in,theqprocqssrof‘the ,
modernization of:traditlonal-agrlcuiture in, Guatemala?

The estimated efficiency: Indexes presented here suggest that
Gbateme!an'nghlandyfarmers do not: meke. the best usc.of their
resources, Specifically, . thelr !Qfo!Fﬁ?ﬂcv Iles,jn{thejr,qsc of
too Itftlexland.and»cap!tal,and too; much labor on thelir farms. .

The' word "rqeﬁflclentﬂ‘as:apbldedyto the Guatemalan farmers.
needs~to'be~qUalLfiednrmaxlmum‘qfﬁlgieg;ywcqﬁdipipnq assume perfect
competition and. perfect producﬁqandJresqurce,marketg,_hpt,this is
“not :the ‘case .in the Guatemalan Highlands where gfnong ﬁonqgo]]stfc and
olldopolistic .elements :arepresentiin bothjmqfkegs,‘_Panglcq]ar]y'
’lmperféctuiéathe macketwﬁqrzland._.The;indlvldual farmer in the

area does not face a perfectly elastic supply of land, but_a very
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PheTas tie ‘ohetivInistitutionalyconstraints exist ihrithesarea,
diétbft‘théiﬁerfect mafket'SItuation.raqdﬂrmprQPéenLousrnestrlc-
fiBﬁ%*Bﬁ”hdnéiﬁ§1bﬁ§¥régardrngvthef{héffﬁctent‘béhavipr,oﬁnxhe
Slbtemalan Hight ahd’ Farmers .
'3 NeVerthelass, with the abové qualification,: these data
slggest that Guatemalan nghﬁénd*farmersamakewtneﬁfiéiént;use of
thel'r Yesources. They ‘are "poor gggjrnefficientg”zbut*this
chardcterizatich' of ‘the” Guatemalan Highland farmer should be
distinguished ‘from the *poor but efficient" and the ‘'poor but
InafFiélant' hypotheses: The 'poor but efficlent” hypothesis
implies that, if farmers are found to be poor, their poverty
ééndbfgﬁé’itthbutéd to cconomic Inefficiencies. Ye have to
Took for ‘the ‘causes of ‘poverty soﬁewﬁere clse. On the-other
hand, ﬁﬁe”tﬁésléf”ﬁddr but - Tnefficient'' implics that (f farmers
afé’bﬁof‘fﬁ’?s{béiahée:df incfficlencies In the use of their
résources,  Our hypothesis, ''poor and inefficient;" . implics
thét[ff’féfmers are poor It Is not because they are inefficient.
Other factors besides their inefficiency explain their poverty;
ofie 6f-tHese féctors might4be‘pbverty 1tself. - That is, the
Guatemalan farmers are inefficlent because they are poor:and
ot Vice versa:’

3ha§1hg solely from the ‘indexes of efficlency;, we:are:
iemptéﬁ’%oﬁébﬁ¢IUde'that-GUatemalan»High1ahd‘farmofs*arernot

responsive’ to’ miarket stimuli: The efficiency ‘indexes.-indicate
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méfkéaﬁﬂiﬁféreqbes betWeenzmargfna];prpdnctlvlpjg§;gﬁggpsgyrces and
theihvobpbrtuﬁttyfcdsfs,wsuggestIngnthat ﬁuatﬁmalan~fprmgrs, not having
td?rectédwthéseydrsedukllbnla,pare;nptiresppgslyé};qmpaggetgstlmull.
However, attempts to seek employment..in. the. Lowlands as. migrant
workers>:and ‘efforts. to:.complement- thelr incomes from. miscellaneous
»actlvltiésvfshowvaacentaln&degreezpf<respon§ly¢qg§§,tofgr15§ stimulus.
eirt1 1fselt’ Isuaccepted: that -inefficiencyin the .use, of resources
characterizes Guatemalan. Highland. traditional,agricu)ture,. then it
follows' that ‘significant ‘Increases. In agricultural. output. can be
bbt@lned‘by'reallocattng~theﬂexlstlhg.factops of production--that Is,
through “'allocative efficiency' policies.
tHoweven,~twofconstdehatlonsAliml@ ghq:effe;tlveness of the
Wallocative efflclencyﬂ;appnoachi,,thé.magnltudé.qf,ghe ad justments
‘neédéd to-restore.equilibrium-and the Limited resources the farmers
‘dwns(l.en;uthelrrmlnlﬁundla.farms,:thq![ﬂfew capital resources, and
lowreduéaflon)s;?The;l!yitatjqns,Qfaa,pqllcy“qf reallocating existing
‘resources-are apparent In that the diffcorences between marginal produc-
tivitlcs.of -land, labor and ‘capital and.their respective opportunity costs
are veryzlarge;lndeed.H;Smé]l Increases. in.output would bewga!ned by
Jmarglnalﬁédjustmen:saln?factor reallocation. Thus,:the problem in
Gdatemalan agrlcul£ure Is not one of achieving.a combipation of re-
sources that;pushes Highland.agriculture from.a position inside the
broductionfpdsélblﬂﬂ&yicurveutp;g'ppa!;lgngpn}@he;;qup%?“Jt must
dbéwrémeﬁberedA;hatrGuaiemalan Highland farmers,are, very. poor and
lnefflcient- if they were only inefficient and not poor (i.e., if

thelr resources were not s0 limited), then allocative efflclency
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“policies ‘would ‘bring“about‘considerable increases -in-agricultural

Policies to move Guatemalan Highland agrlculturetfromianrlnefflclent
‘situation inside the:agricultiral-production possibility curve to

a position on- the curve, &ven'if they were‘sucéssful, would not
bring about‘substantlial increases in-total-agricultural output.

'Ecoriomic policiés-relévant: to'the problem of economic develop-
ment of Guatemala-=the problem-of Increasing the agricultural sur-
plus needed for the country's Industrialization and the formation
of a dynamic and modernvagricultural sector to sustain industrial-
ization--must be formulated along the 1ines of the "structural
effliciency'’ approach to economic development.

The problém, as we see it, is to push the agricultural produc-
tioh'po§SiblTlty curve of‘Guatemalan Highland agriculture outwards,
which can be ‘accomplished through a policy of introducing 'non-
conventional" inputs and new technology into their methods of
production in order to increase productivity, and through
policies that would increase thelr economic resources.

Agcin, Guatemalan Highland farmers are poor and inefficient;
Increasing efficiency alone won't accomplish much. Ve are, in
short, recommending the formulation and implementation of
policies to increase efficiency and to redistribute wealth.

Because of the traditional character of Guatemalan Highland
farmers; we do ﬁot think the market mechanism should be the main
instrument to inlect -the ‘''non-conventional" .input .and new

technology into that sector of the Guatemalan agriculture.
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iThertate;xthroughawell*destgned;gxtenston.servlcefprqqramsrangucredit
‘facllities, should:be the most Important agent. in;the.implementation
- of ‘these policles.
" Policies for redistribution of wealth (attacking the'poor,aspect

of the ''poor and:inefficlent! sltuation) call for a.serious program of
agrarian reform In the country. -The size of the land production
elasticity coefficients (see Table 16) and the high value of the
“marginal productivity of land (see Table 17) suggest that considerable
increases in agricultural output can be gained along the lines of
ihcreasing farm size. Comparison of the marginal productivity curve
of land to that of labor (see Figures 1 and 2) suggests that the
marginal product of land Is more elastic to changes on the input level.
Thus land programs should have priority as a policy instrument over
population and labor programs. The minifundia problem of the Guatemalan -
Highland cannot be divorced from the latifundia problem of other regions
of the country. Programs designed to distribute the fdle Lowland
latifundia (not the Peten jungles) may prove the most fruitful policies

of land redlstrlbutlon.3h

35F9r,qescr!ptlon of the idle Lowland latlfundia see Jose Luls
Paredes:Moreira, Reforma Adraria® Una Experienciad en Guatemala,
(Guatemala:  Imprenta Universitaria, Suatemala, 1953), pp. 69-70.




