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R. ALBERT BERRY™

LAND DISTRIBUTION, INCOME DISTRIBUTION,
AND THE PRODUCTIVE EFFICIENCY OF
COLOMBIAN AGRICULTUREf%

The most cursory observation indicates that inequalities in in-
come distribution are a severe problem in Colombia. This paper presents the
results of an attempt to quantify income distribution in the agricultural sector
at the beginning of the 1960s (when the sector had about half of the active popula-
tion), to ascertain its relationship with the distribution of land and other forms of
wealth, and to trace and explain its changes over time. Evidence is also presented
on the relative static efficiency of farms of different sizes, relevant to the question
of whether the goals of growth of agricultural output and improved distribution
are conflicting or complementary. Finally, the study tries to draw some tentative
policy conclusions and to indicate which aspects of the agricultural sector would
have to be better understood before firm policy conclusions could be drawn.*
Since many relevant relationships are not touched on, no conclusive answers can
be given. The analysis refers exclusively to Colombia, but evidence from some
Latin American and other underdeveloped countries suggests that the questions
raised here are of general interest and the Colombian data not atypical.

As background, some relevant characteristics of Colombia’s agricultural sec-
tor should be borne in mind. First, land is quite unevenly distributed, both with
respect to ownership and with respect to operation.? Second, income is unequally
distributed. Third, there is evidence of some form of labor surplus, especially in
the older highly populated Andean regions of the country where minifundia are
very common. And fourth, there are relationships between size of farm and type
of farming which are so significant as to make it plausible that farms of different
size differ markedly in factor proportions and factor productivity. Depending on

* The author is Associate Professor of Economics, University of Western Ontario, London, Canada.

+1 would like to acknowledge the helpful comments made at varying stages of this study by
Jilfr_lCS Gough, Howard Kunreuther, Wayne Thirsk, and Miguel Urrutia, without, of course, impli-
cating them in the final product. Suggestions of William O. Jones and Rosamond H. Peirce were
particularly constructive.

1 As in so many parts of the world, income distribution was essentially neglected in most govern-
ment policymaking in Colombia until recently. The nature of information available on the economy
and the rescarch carried out reflect this, and as a result the bases for statements about distribution in
general and about more specific questions such as the complementarity or competitiveness of the out-
Putand distribution goals remain shaky.

21t appears that 10 percent of the agricultural families operate about 75 percent of the land

_f:lcasured in terms of value; the ownership of land appears to be somewhat more concentrated than
1ts operation.
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TasLE 1.—PersonaL DistriBuTioN orF INcoME FrRoM COLOMBIAN AGRICULTURE
(NarionaL Accounts Concerr) 1960, By IncoME CATEGORIES:
Basic EstimMaTe*

Percent of people Percent of income
Income categories In Cumu- In Cumu-

(thousand 1960 pesos)® category lative category lative
0-1 8.87 8.87 1.93 1.93
1-1.5 29.76 38.72 9.73 11.67
1.5-2.0 21.77 60.50 9.71 21.38
2.0-3.0 14.00 74.50 8.69 30.07
3.0-5.0 10.56 85.05 10.36 40.43
5.0-10.0 9.82 94.87 17.78 58.20
10.0-20.0 344 99.31 12.06 70.27
20.0-110.0 1.41 99.72 14.47 84.73
100.0-200.0 21 99.93 8.19 92.92
Over 200.0 07 100.00 7.08 100.00

* Data from R. A. Berry and A. Padilla, “The Distribution of Agriculturally Based Income in
Colombia, 1960” (1970, processed) with slight adjustments. This paper, which includes the figures
underlying the above estimates and the details of methodology, involved calculations of average gross
income accruing to the producers on each different size of farm integrated with an independent esti-
mate of the distribution of labor income. (See Appendix: Statistical Note for brief description.)
“People” excludes family workers, but includes hired labor.

Basic data are from Colombia, Departamento Administrativo Nacional de Estadistica (DANE),
Directorio Nacional de Explotaciones Agropecuarios (Censo Agropecuario), 1960—Resumen General
(segunda parte) (Bogotd, 1964) i.c., data by farm size on land use, persons living on farms, and area
rented; unpublished figures calculated by DANE from its Encuesta Agricola Nactonal, 1966 for 1966
yields per hectare; and various others of the publications listed at the end of this article.

@Income per economically active person. Income per capita, including dependents, may be
roughly approximated at one-third.

the factor(s) in question, productivity might be expected to differ in different
ways. It is clear (see below) that small farms produce more per hectare and large
farms more per worker; which have a higher total factor productivity depends
on the relative social costs of factors, taking into consideration that the social cost
of Jabor depends very much on whether and in what sense there is surplus labor.

THE PERSONAL DISTRIBUTION OF INCOME GENERATED IN
AGRICULTURE IN 1960
The data presented below refer to 1960, and give a distribution of income cor-
responding to the earner’s role in agricultural production, i.e., of the agriculture-
based income defined by what we may call the “national accounts” concept. Al-
though one is usually more interested in the distribution of potential consumption
by individuals, data limitations often restrict analysis to distribution of earned
income by families or by individuals; for Colombia only the latter is feasible. Un-
fortunately, the data also limit us to an estimate of income according to the na-
tional accounts concept,’ though some data are presented on the distribution of
wealth in land (probably the major source of capital appreciation income) and 2
guess is made as to how the inclusion of capital gains would affect the distribution.
Tables 1 and 2 present, in slightly different form, a best estimate of the per-
3The concept excludes increases in wealth which result from appreciation (in real terms) of

various assets, physical or financial, This exclusion tends toward underestimation of the concentration
of income in upper income groups.
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Tasre 2.—~PrrsoNaL DistriBuTion oF INcoME FrRoM COLOMBIAN AGRICULTURE,
1960, By Drcires: Basic ESTIMATE AND ALTERNATIVES*

Basic estimate Low estimate of bottom Low estimates of upper
Cumulative deciles income decile income
Percent of percentof  Percent of  Cumulative (percent in category)
income income category percent (A) (B) (C)
Decile® (N 2) 3) (4) 5) (6) (7)
1 2.24 2.24 1.18 1.18
2 2.87 5.11 2.38 3.56
3 3.34 8.45
4 3.73 12.18
5 421 16.39
6 4.68 21.07
7 5.78 26.85
8 7.90 34.75
9 12.77 47.52
10 52.48 100.00 49.48 46.32 43.08

* The basic estimate (i.e., best guess) is an adjusted version of that presented in Berry and Padilla,
fully cited for Table 1, Appendix A-1, adjusted.

The lower estimate for the bottom two deciles (columns [3] and [4]) is designed to be down-
ward biased with respect to each doubtful assumption which was made. It assumed, in particular, that
the workers with the lowest wages work the smallest part of the year and do not own or opcrate any
land.

The three estimates, designed to give various types of lower limits for the upper decile share,
involve the following assumptions:

(A) There was no dispersion of incomes for farmers in a given size category. Our estimation
technique involved calculating the average income accruing to farmers in a given size group,
then assuming a certain dispersion around this mean; the share of the upper decile is an increas-
ing function of the amount of dispersion assumed. To assume no dispersion is clearly unrealistic,
so, with respect to this aspect of the methodology, estimate (A) is clearly downward biased.

(B) This estimate, further to (A), assumes twice as many laborers working on large farms
(or more precisely twice as much salary payments tc blue-collar workers) as the basic estimate.
It ?eems almost sure that with such an assumption a downward bias is created in this respect as
well,

(C) Here it is further assumed that the basic estimate overstated value added in the large
farms by 10 percent. Since we use 1966 data on relative yields by farm size, and these showed
higher yields of many crops for larger than for small farms, if the former had risen relative to
the latter in the period 1960-66 (which is possible) the basic estimate might have had an upward
bias from this source. Notc that this could well mean that the 1966 distribution would be more
like the basic estimate presented here.

@ Population ranked by size of income.

sonal distribution of income; family helpers are excluded. That the great majority
of the agricultural labor force had an annual income from agriculture of below
5,000 pesos per economically active person (about §700) is not open to serious ques-
tion, and there is little doubt that the bottom half had less than 3,000 pesos ($400).
There is also little doubt that the top 15 percent had close to 60 percent of the
income (say 55 to 65) and the bottom 85 percent had 35 to 45 percent. The major
areas of doubt involve the distribution of income within these top and bottom
groups respectively. For the bottom group the uncertainty results from our not
knowing in detail which small producers worked on other farms, how much they
worked, and what their wages were. The estimates are also in some doubt
because of lack of information on the distribution of value added and certain
Input costs by farm size.

It should be emphasized that Tables 1 and 2 present the estimated distribution
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Cuarr 1.—Lorenz Curve or Basic EstiMATE oF DistrIBUTION
or INcomE FrROM AGRICULTURE, 1960*
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of income generated in agriculture, not the distribution of all income (from agri-
culture or other sources) of people involved in agriculture. Impressionistic evi-
dence suggests that incomes earned in other sectors may be a particularly high
share of total income for some of the people towards the top of the agricultural
distribution (i.e., the absentee farmers and the partially absentee “commercial”
farmers). Also, capital gains (not included in the tables), though hard to guess at,
may be significant.* While not many people towards the bottom of the “income
from agriculture” distribution are absentee, the pressure of very low agricultural
incomes pushes them to earn incomes from other sources.” So the data for these

4 The group of people constituting the upper decile of income earners probably owns something
above 75 percent of all land by value (this is the only asset likely to produce secular capital gains). We
estimate the value of land owned in the agricultural sector in 1960 at about 23 billion pesos; if land
were to appreciate by say 5 percent in real terms cach year, it would add another 20.7 percent to the
incomes of the top decile.

5The findings of a study in the Rio Suarcz Valley were consistent with this (see 23). On the
other hand, data from municipalities not close to some significant nonagricultural activities show very
low shares of income earned outside agriculture.
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two groups (especially the first) could underestimate total income significantly.

As indicated in Table 2, the bottom decile could have anywhere between 1.2
percent (an estimate designed to be a real minimum) and 3 percent, and the
hottom two deciles could have between 3.6 and around 6 percent (always dis-
regarding income from nonagricultural sources). For the top decile, 50 to 55 per-
cent seems the likely range; it seems very unlikely that less than 45 percent accrues
to this group. If capital gains income is included, it is very unlikely that less than
50 percent goes to it. The basic estimate of distribution is represented by the
Lorenz curve of Chart 1. The corresponding (Gini) coefficient of concentration

is 0.58.

Determinants of the Skewness of the Distribution of Agricultural Income

At a first level of discussion, the inequality of incomes in agriculture is ex-
plained by the unequal distribution of land. The high incomes correspond to
people with large farms (see Table 3). As we see below, most of the incomes of
the larger producers accrue to them in their role as owners of land and capital,
not in their role as suppliers of labor. The distribution of income among salaried
laborers, while showing substantial range (much of it due to wage differentials
among different regions of the country), does not contribute much to the skewness
of the overall distribution, since all these incomes come toward the bottom of it.
Table 4 breaks down the roughly one million farm hands by estimated annual
earnings in 1960.

The average incomes of different groups are revealing. Laborers earned an
average of about 1,400 pesos per year; the earnings of operators of very small

TaBLE 3.—AvERaGE INcOME oF PropuUCERS,
8y Farm Size, 1960*

Farm size Average income Number of
(hectares) (1960 pesos) producers
1-2 1,300 191,350
2-3 1,900 117,000
34 2,320 92,000
4-5 2,640 58,200
5-10 3,670 169,150
10-20 5,580 114,200
20-30 6,710 44,050
30-40 8,170 26,500
40-50 9,980 16,240
50-100 12,500 40,000
100-200 23,350 22,300
200-500 44,930 13,700
500-1,000 103,500 4,140
1,000-2,000 186,100 1,975
Over 2,000 513,900 790
TOTAL 6,145 911,595

* Data from R. A. Berry and A. Padilla, cited for Table I,
Appendix Table A-4, reproduced here as the Appendix Table.

Excluding farms of less than one hectare since most of the
300,000 people on those farms earned the major part of their
income working for someone else.
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TaBLE 4.—DiIsTRIBUTION OF INCOME AMONG AGRICULTURAL
Wace Earners, BY INcome CaTEcory, 1960%*

Percent of workers
Average annual

Category income of category In Cumu-
number (1960 pesos) category lative
1 600 13 1.3
2 715 2.0 33
3 835 4.6 7.9
4 950 3.0 10.9
5 1,070 10.5 214
6 1,190 8.3 29.7
7 1,310 25.7 55.4
8 1,430 55 60.9
9 1,550 15.8 76.7
10 1,670 39 80.6
11 1,787 8.5 89.1
12 1,900 1.8 90.9
13 2,025 5.7 96.6
14 2,290 34 100.0
AVERAGE 1,400 . e

* Data from R. A. Berry and A. Padilla, “The Distribution
of Agriculturally Based Income in Colombia, 1960 (1970, pro-
cessed), Appendix Table A-5.

Based on wage statistics for each municipio from Colombia,
Departamento Administrativo Nacional de Estadistica, Boletin
Mensual de Estadistica. The number of wage earners uscd in this
calculation corresponds roughly to the number of man years
worked for remuneration. It was assumed that each worker was
occupied 250 days per year. Most families have at least a small
plot of land for their own use.

farms (less than 2 hectares) were similar and even up to 5 hectares they were very
low. Colombia’s “small farmers” may be thought of roughly as the group with
5 to 20 hectares, and with average income of around 4,500 pesos (of 1960). While
hardly living in luxury, these nearly 300,000 farmers are relatively well off. The
upper 10 percent of agricultural families are those with 20 hectares and up;® there
is still a wide range of incomes in this category, which probably includes almost
all of the few white-collar workers in agriculture as well as the producers.

If the market for factors were perfect (so that all units of a given factor earned
the same), differences in personal or family incomes would depend only on
differences in factors owned, and with knowledge of factor distribution and factor
prices it would be possible to indicate how income distribution was related to the
distribution of each factor. Although the assumption of perfect factor markets is
untenable, and no information exists about the distribution of human capital, this
exercise is still of some interest as a first step.” It is not too implausible to assume
that control of human capital is proportional to control of physical capital. Treat-
ing land as a form of capital, we may think of overall variance of income from
capital and labor in terms of the variance of income from each factor, the covari-

8 There are about 170,000 such families, as indicated in Table 3. The total number of familics in

agriculture, including those with less than 1 hectare and the landless families (not shown in Table 3)
is about 1.6 million.

71t may also give some indication of the imperfectness of factor markets.
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Cuart 2.—S1ze DistrisutioN oF BLue-CoLrar Lasor INcoME
AND oF CaprraL INcome, 1960*
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* Drawn from data which underlies Table 6. Horizontal axis measures annual income in 1960
pesos; vertical axis measures either number of or percent of all persons per thousand pesos of income
range (frequency or frequency density). Area under the curve sums to 100 percent.

ance of the income from the two, and the share of total income going to each;
particular interest attaches to the question of whether unequal distribution of
capital is the main determinant of the skewness of the distribution of income.
Chart 2 presents estimates of the size distribution of blue-collar labor income®
and that of capital income under this assumption; labor revenue is much less
skewed than income to capital. Table 4 suggests that only about 20 percent of
hired blue-collar workers earned less than 1,000 pesos or more than 1,850; the
average was 1,400° and the ratio of the standard deviation to the mean was 0.26.
Average income from all factors was about 3,800 and the ratio “standard devia-
tion/mean” was 0.35. Esimates of the functional distribution within each decile
(Table 5) reinforce the conclusion, evident also in Chart 2, that it is income from
capital which gives the overall distribution its skewness. The Gini coefficient of
the distribution of labor income presented in Table 4 is 0.14; if capital were equally
distributed, the Gini coefficient of total income would be considerably less than

8 Probably more or less equal to pure labor income. (For definition, see fn. 10 below.)

9 It should be noted that the variance tends to be underestimated in one respect by these figures,

they are based primarily on average wages of different municipalities, not wages of individuals.

I“‘faCt, however, since geography is the main cause of the variation, it probably tends to be over-

estimated in another respect due to the probable corrclation between wages and the cost of living.
Note also that these figures refer to males over 18. But this age group includes about 80 percent

of the total agricultural population and probably almost as high a proportion of the workers.

since
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TasLE 5~—IncomE FroM CoLOMBIAN AGRICULTURE, 1960 (NATIONAL AccounTs
Concepr) Y DECILES, WiTH SHARES ATTRIBUTED TO LABOR AND TO CAPITAL
IncLupiNGg THE Human CaprraL or Farm OPrraTORs*

Percentage shares

Average
income Hired Unpaid Total
Decilc® (1960 pesos) labor labor? labor® Capital?

1 865 72.3 13.9 86.2 13.8
2 1,108 702 14.9 85.1 14.9
3 1,290 80.8 9.6 90.4 9.6
4 1,441 80.6 9.7 90.3 9.7
5 1,626 81.9 9.0 90.9 9.1
6 1,807 57.7 211 78.8 21.2
7 2,232 30.3 34.8 65.1 349
8 3,060 75 40.4 479 52.1
9 4,940 10.7 25.3 359 64.1
10 20,270 69 5.7 125 875
TOTAL 3,830 23.2 144 37.6 624

#* Calculations by the author as shares of value added on farms in the respective size category,
from value added as for Table 1, hired labor as for Table 4. For producers with incomes less than 2,800
pesos it is assumed that the income is attributable equally to capital and labor.

@ Population ranked by size of income. As indicated in text the top tenth corresponds roughly to
operators of farms of 20 hectares and more, plus some white-collar workers.

b Imputed purc labor share. For incomes over 2,800 pesos calculated as the number of unpaid
workers times 1,400 divided by the value added on farms in the specified size category. For incomes
less than 2,800, assumed to be one-half the producer’s income.

¢ As indicated in note &, of imputed labor income, only that corresponding to pure labor services
has been included. The figures in this column thus undcrestimate the total labor share (paid and im-
puted, pure labor and human capital payments) through the exclusion of imputed human capital
payments to producers.

@ Capital share including human capital income of farm operators: calculated as a residual.

this, i.e., the distribution of capital is seen to be the key factor in determining an
actual coefficient of 0.58.

A more detailed view of the relation between a person’s income and its sources
is presented in Table 5, where an estimate is made of the relative importance of
capital and labor in the total agricultural income of each decile, along with a
distinction between the hired and non-hired pure labor shares.*® A fairly plausible
approximation of returns to pure labor—where an attempt is made to exclude the
payment to human capital—is the average wage per agricultural worker; in 1960
this appeared to be about 1,400 pesos per year; applied to all of the active popu-
lation in agriculture, it implies a pure labor share of about 36 percent.!* Although
the figures are only “best estimates,” consideration of other assumptions than the
ones used suggests that the general character of the functional distribution by
deciles is not very sensitive to plausible alternatives. The conclusions which
emerge clearly are the following:

10 “Pure” labor is defined here as labor in which no investment (formal or via training) has been
made. Each person’s labor services are thought of as (a) the service he could provide had no invest-
ment in him nor relevant training been experienced, plus (b) the additional value of his service which
is due to such investment or training. All occupied persons are thought of as receiving some part
(possibly all) of their income as payment for their pure labor services, and some part (possibly none)
as payment for their human capital, e.g., entreprencurial ability, special skill, etc.

11 We have not used the 38 percent total in Table 5 since this calculation is appropriate only if
returns to labor are the same whether the wage is paid or imputed.
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1. Approximately the bottom half of income earners receive by far the largest
part of their income as paid blue-collar workers on other farms.* It seems un-
likely that any of the first five deciles earn much less than 75 percent of their
income in this way; the rest comes from production on land the farmer operates.
Blue-collar wages remain important in the sixth and seventh deciles but essentially
do not enter the top three.

2. While uncertainty as to the number of hired laborers on small farms makes
the estimated producer share (unpaid family labor plus returns to capital) for
them subject to error, for the bottom five deciles it is probably in the range of
15 to 30 percent; it rises rapidly to a level of probably around 90 percent for the
upper three deciles.*?

3. White-collar workers and administrators are found in the top two deciles.

4. The pure labor share accruing to employees and producers varies dramati-
cally by decile; it is probably below 10 percent in the upper decile and in the range
of 80 to 100 percent in the lower ones. It is impossible to be more precise since no
definition of the pure labor share for lower deciles is conceptually convincing.**

5. The capital share is very high on the largest farms, possibly close to 90 per-
cent but almost certainly above 70 percent. Note that the upper decile corresponds
essentially to operators of farms of 20 hectares or more.

It has been noted that the skewness of distribution appears to be closely related
to the distribution of land and capital, and it is worth considering how the inter-
pretation and implications of this fact may differ under the assumption of market
imperfections. In analysis of the relative efficiency of farms of different size and
in policy prescriptions it is important to know whether the higher incomes of the
large farmers are partly due to market imperfections which work in their favor.

The Assumption of Market Imperfections

When groups of farms differ as much in factor proportions, single factor pro-
ductivities, and total factor productivities as do the various size categories in Co-
lombia (details are presented below) it is likely that some factor markets are im-
perfect.*® The most obvious imperfections are in the labor market. Both impres-
sionistic evidence and the data discussed below indicate that the marginal pro-
ductivity of labor is unequal for farms of different sizes. There are also notable
differences in the markets for some types of capital—some are more expensive
or more difficult to purchase for one group of farmers than for others and credit
is very unequally available.

When factor markets are imperfect, serious practical and conceptual problems

*2Jt must be remembered that all of the agricultural labor force is included in the figures of
Table 5; it would not be true that the bottom half of farm operators earned the bulk of their income
on other farms. Most of the people in the bottom deciles are landless or nearly landless workers.

'3 Producer share as defined here is gross of machinery rental; the net figures would be a little
below the ones cited.

14 An argument can be made that the producer income on small plots is almost cxclusively capital
me, since the opportunity cost of the labor may be zero or close to it.

15 The data are inconsistent with the same rate of return to labor and capital on all farm sizes
unless (a) the return to labor is everywhere below the reported wage rate, or (b) an unmeasured
actor (e.g., entrepreneurship) is highly complementary with land and capital and compctitive with
labor, or (¢) somc factor treated as homogencous (c.g., labor) is in fact quite hetcrogeneous. Since
ofic or more of these conditions may well hold, especially (b) and (c), the ratios referred to do not

{)J(:l\'ldc % proof of imperfections, but they constitute strong (though impressionistic) direct evidence
hat effect.

inco;
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may occur in the measurement of imputed labor and capital incomes. For a farm
which hires all of its labor, the labor share is conceptually clear cut—it is the total
wage bill. (‘The fact that the wage rate may be different in different regions or for
different farm sizes, reflecting separate markets, still leaves the factor’s total income
a meaningful figure.) The problem arises in the case of separated factor markets
when not all labor is hired.*® Consider, for example, a small operator who, in
applying his own labor and capital, earns an income below the average market
rate of return to one or both factors but above what he would get if he sold the
services of his labor and capital on the market. Here the return from the best al-
ternative use of his factors is below their return on the farm, which in turn is
below their average market remunerations. In this situation defining the return
to capital (labor) as income minus the average market value of labor (capital) is
incorrect. The average marginal productivity of capital'” (labor) may be ap-
propriately defined as income minus the potential income from the best alternative
use of labor (capital) ; these productivities do indicate the effect of the individual’s
capital (labor) on his income, but with market imperfections the sum of these
two figures normally exceeds total income. Whenever actual returns to a factor
are not equal to average income of that factor in the market, a practical measure-
ment problem arises. And when the production function does not show constant
returns to scale, the concept of a factor’s share loses precision; at best the share
could be given lower and upper limits corresponding to QsPs (where Qo is the
quantity of the factor and Py is the price in the best alternative use) and Q.MP,
(where MP, is the average marginal productivity of the factor on the farm). In-
complete knowledge of the nature of factor market imperfections suggests that
several alternative functional distributions of producer income be considered to
see if the total labor and capital shares or their relationship to farm size and in-
come category are sensitive to the assumptions. We have examined each of the
following assumptions:

1. All producers earn the average hired annual labor wage of 1,400 pesos from
their own labor; the rest of their income is from capital. This assumption is in-
ternally inconsistent unless (a) the rate of return to capital is very low and possibly
negative for the smallest farms, or (b) we have overestimated the number of
man-hours spent on small farms—with our best estimate of labor distribution by
farm size the implied labor income would more than exhaust the total income
generated. It may therefore be presumed that the assumption leads to an over-
estimate of the labor share for some range of smaller farms.

2. Labor income of producers is distributed in the same way as is the wage
rate of hired laborers, with the smallest producers assumed to earn the smallest
imputed labor incomes. The assumption that both producer labor income and paid
labor income is smallest on the small farms gives what are probably the lowest
plausible estimates of the difference in labor shares across different farm sizes.

3. The rate of return to capital is equal—at some specific rate—on all farms;
after deducting labor payments an imputed rate of return to labor may be calcu-
lated for producers.

16 If factor markets were perfect, the failure of some factors to enter the market would still not
matter, since the appropriate imputation for any factor would be its market remuneration.

17 That is, the average level of MPy for all levels of K between O and the actual level, quantities
of other factors being held constant.
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TapLE 6.—LABOR AND CapPiTAL SHARES oF INcoME FPrROM COLOMBIAN AGRICULTURE
(NarronaL Accounts Concerr), 1960 By Farm Size*

(Percent)
Distribution A Distribution B
Paid labor
Farm Blue- White-collar Total Total
size collar and technical 'Total labor Capital labor Capital
(hectares) (1) (2) (3) 4) (5) (6) N
Under ¥; 9.4 9.4 54.7 45.4 67.7 323
-1 14.4 14.4 57.2 42.8 71.6 28.4
1-2 20.7 20.7 60.2 39.8 71.8 28.2
2-3 21.3 21.3 60.6 39.4 68.6 314
34 21.9 21.9 60.9 39.1 66.7 333
4-5 22.2 22.2 61.2 38.8 65.0 35.0
5-10 22.6 22.6 51.7 48.3 57.4 42.6
10-20 23.0 25 255 439 56.1 49.2 50.8
20-30 25.7 2.6 28.3 42.8 57.2 427 57.3
3040 26.1 7.6 33.7 45.3 56.7 39.3 60.7
40-50 25.8 8.0 338 43.7 56.3 36.5 63.5
50-100 22.0 8.1 30.1 37.3 62.7 30.1 69.9
100-200 17.3 6.9 24.2 28.2 71.8 21.9 78.1
200-500 13.0 10.0 23.0 26.3 73.7 15.7 84.3
500-1,000 9.8 10.0 19.8 20.5 79.5 12.4 87.6
1,000-2,500 8.3 9.3 17.6 18.0 82.0 9.2 90.8
Over 2,500 3.9 6.0 9.8 10.0 90.0 5.1 94.9
TOTAL® 18.2 5.0 23.2 37.6 62.4 37.9 62.1

* Distribution A is calculated as for Table 5. Distribution B is bascd on the assumption that the
imputed wage level for a given farm size equals 1,400 times the efficiency coefficient corresponding to
that farm size, Efficiency coefficients for broader farm size categories are presented in Table 12. Those
used were calculated in the same way.

(‘;_Diﬁerences in totals between columns (4) and (6) and between columns (5) and (7) are due to
rounding.

4. The rate of return to capital varies proportionately to average labor pro-
ductivity.'®

For certain farm sizes functional distribution is relatively sensitive to which
of these assumptions are used; two of the more plausible sets of estimates are
presented in Table 6. By income classes this distribution is less sensitive to the
assumptions since most of the individuals in the bottom half of the distribution
are hired laborers. A lower limit estimate of the pure labor share is 30 percent
or a little below; since total factor productivity appears to be lower on the smallest
farms (less than 1 or 2 hectares), the estimate of 36 percent referred to earlier can
be assumed to give an upper limit."* The paid labor share is probably a little above
20 percent and imputed pure labor income in the neighborhood of 10 to 16 percent.
Where the labor share and changes in it are viewed as indicators of the earnings

¢ 18 These alternatives do not include the possibility that the capital share be quite high on small
lalf)mS, due to a very low opportunity cost of }abor. In the extreme case of a small farm with surplus
“avor for which the market offers no alternatives at all, the labor share is zero, and all of the farm’s
Income should be imputed to capital. Such 2 situation would imply that, if there were constant returns
to Scalc{ the rate of return to capital would be higher on the small farms, even though total factor
productivity could not be.

. *? The labor share figures of Table 6 are greatcr than this, since they include returns to human
capital for employed persons.



210 R. ALBERT BERRY

of the lower income groups, it is worth noting that under the circumstances of
Colombian agriculture where much labor is applied on small farms with low
returns, the pure labor share is particularly vulnerable to changes in the potential
of these small farms and to rapidly diminishing marginal productivity on them.

Evidence on Changes in Income Distribution Over Time

Since the distribution of 1960 (to which the above figures refer, as nearly as
possible) might by now be somewhat obsolete, it is of interest to examine the
more limited evidence on how distribution has changed over time and to consider
possible causes of the apparent changes. Pertinent information is much scantier
for the years before 1960 and it is also difficult to quantify subsequent develop-
ments. Although there have been sample surveys in agriculture following up the
1960 census, they have not been sufficiently parallel in concept to permit satis-
factory comparisons.

The nature of the 1960 distribution does suggest that knowledge of the changes
of the labor share over time would give some feel for changes in overall skewness.
Using wage-rate data, collected on a municipal level for over 30 years—albeit with
weaknesses and biases—one can compare estimates of the wage bill and value
added to calculate an estimated labor share. The evidence is startling: real daily
wage rates appear to have been about the same in the latter part of the 1960s as
they were in the mid-1930s; they declined in the late depression years and the early
1940s, then rebounded and continued to increase till the early 1960s, when they
leveled off. Over the same period, average income per person engaged in agricul-
ture appears to have risen at an average rate of two to three percent per year. If it
is legitimate to assume that daily wages are a reasonable indicator of “pure labor
income,”® then since both land and capital have risen faster than labor over this
period, the labor share must have fallen substantially. (A best guess time series is
presented in Table 7.) Changes in land and capital inputs are hard to estimate
accurately and direct information on their prices is scarce; what data we have does
suggest that the rental price of one or both has risen over this period”* In any
case, whether because of greater relative amounts of these factors or increases in
their price, the share of agricultural income going to capital and land together has
almost certainly risen substantially.

It is not possible to make a neat delineation between agricultural laborers and
farm operators in Colombia, since many farmers have a little land but not enough
to provide a full-time job or a subsistence income without working on someone
else’s land; frequently a small plot of land is made available to the worker by the
owner of the farm, partly to tie down the desired labor supply. Since all combi-

20 Perhaps the biggest weakness in the linking of these two variables is the possibility that average
number of paid work days per year may change over time. There is some evidence of this in Colombia
(also in Japan). For the wage share to have remained constant, however, assuming the figures on daily
wages are accurate, the number of days worked per year would have to have increased by almost 70
percent over this 35-year period; this appears implausible,

21 If we assume that between 1935 and 1965 the labor share fell from 60 percent to 40 percent
and the real wage rate did not change, then if the real rental of land and capital were also to have
remained constant the ratio of each to labor would have had to increase by 125 percent. In fact, the
evidence suggests that the ratios rose about 50 percent over this period (capital/man a little morc and
land/man a little less). This would suggest that on average their prices must have risen by about
one-third. Direct evidence, while scanty, would not contradict this. Land prices appear to have riscn
considerably (though this does not necessarily imply that land rent has).
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TasLe 7.—~“Pure” L.ABor SHARE IN AGRICULTURAL VALUE
Appep v CoLomBia, SELECTED GROUPS OF YEARS,

1935-64%*

(Percent)
Labor Labor
Years share Years share
1935-39 66-84¢ 1950-54 40-47
194044 56-79% 1955-59 34-42
1945-49 46-57 1960-64 35-43

* The author’s calculation using agricultural value added
and estimated labor force in agriculture from R. A. Berry, “The
Development of the Agricultural Sector in Colombia” (Yale
University Press, forthcoming); average male agricultural wage
from Colombia, Departamento Administrativo Nacional de Es-
tadistica, Anuario General de Estadistica, various issues. Labor
calculated as wages times the total labor force in agriculture in-
cluding unpaid labor.

@ Undoubtedly too high reflecting errors in the basic data,
However, for labor’s share not to have fallen at all the errors
would have to be bigger than suggested by consistency checks.

nations of operator-laborer (in terms of the share of income from each) exist, it
is not clear for how many people the absence of a positive trend in the real wage
rate over this period implies a failure of total income to rise. As of 1960, about 80
percent of the labor force earned most of its income from labor (paid or imputed),
and probably one-half to two-thirds earned more than three-quarters of their in-
come from labor on other people’s land. While there is insufficient information
to guess with any precision what percentage of the population has enjoyed little
or no improvement, it must be substantial.**

For a fuller picture of distribution changes over time, it would be necessary
to know how the distribution of land has changed; but there is almost no infor-
mation on this; increasing concentration and decreasing concentration seem about
equally probable. Continuing fragmentation of minifundia has been a frequent
phenomenon in some parts of the country but breakup of large farms has occurred
clsewhere, and the colonization of new lands tends to provide a partial safety
valve against concentration. All in all, no easy balance can be drawn.

Some Tentative Explanations of Changes in Distribution over Time

To evaluate the likelihood that the apparent widening of the income distribu-
tion will continue (barring changes in exogenous determinants or in policy) into
the 1970s, it is worthwhile considering some possible explanations for it. Explana-
tions may be conveniently divided into those which take account of the interaction
between agriculture and the rest of the economy and those which focus essentially

#21t is true that the typical rural dweller probably has, in some respects, better alternative options
than he had 30 years ago, e.g., working in small towns. Given the fact that communications and
transportation have improved and the economy has become more integrated in general, one might
hypothesize an improvement in off-farm employment opportunities, and correspondingly argue that
although the lower half of the people in agriculture today are no better off than was the lower half

years ago, today's group is less dynamic, the people with more skill and motivation having emi-
grated. There is probably some truth to this. On the other hand, population census evidence indicates
that between 1951 and 1964 rural industry stagnated, and various municipio studies suggest that in-
come carned outside of agriculture is not an important component of total income for many people.
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on intrasectoral events. The latter approach is more plausible the larger agriculture
looms in the total economy and the fewer interactions (exchange of goods, move-
ment of factors, and the like) it has with the rest of the system.

Although agriculture has always been the largest sector of the Colombian
economy, even during the latter part of the period considered here, the level of
interaction with the rest of the system has been substantial throughout the period
in question.”® It is therefore desirable to consider first the degree to which changes
in the wage rate and in functional distribution in this sector paralleled those else-
where; if they have, the search for causes might be found as much elsewhere as in
agriculture itself, though given the importance of agriculture, it is unlikely that
events within the sector would be unimportant as causal factors of the movements
in question.

Relative movements of selected wage series for groups of agricultural and
nonagricultural workers are generally consistent with the hypothesis that the
agricultural Jabor market was closely linked to that of the nonagricultural sec-
tor. The decline in the real agricultural wage was paralleled by one in several
manufacturing wage series (see 4). But in the nonagricultural sector, neither the
pure labor share nor the paid labor share has paralleled that in agriculture; the
paid labor share of gross domestic product has risen since 1950, from 34.8 to 454
(in 1969) while that in agriculture was falling from 27.4 to 22.7.** The pure labor
share in nonagriculture remained about constant at 25 percent over the same
period while that in agriculture was falling by over 5 percent.?® This differential
behavior would suggest that somewhat different factors were at work in the two
sectors; coupled with the importance of agriculture, which implies that the nature
of its evolution helps to determine factor shares in the economy as a whole, it
would indicate the usefulness of an analysis of those events occurring within agri-
culture in understanding the development of functional distribution over time
in that sector. :

A useful way of classifying the subset of determinants acting directly on agri-
culture would be the following:

(1) Changes in factor proportions or factor price ratios. Changes in factor
proportions and, more specifically, the extent to which increases in output have
been due to increases in land under cultivation and to increases in produced capital
may affect the path of income distribution. In general, one may expect increases
in land use to be complementary with labor, i.e., to shift the demand curve for
labor to the right, other things being equal. Capital might be either a complement
or a substitute for labor, but it is more likely to be competitive; given the fairly
low price elasticity of demand for agricultural products, an increase in capital
inputs could lower the equilibrium wage.

With rather smoothly working markets, changes in factor proportions affect
factor price ratios. These ratios can, of course, be affected also by policy, as noted
below in connection with the ratio of machinery prices to wages.

(2) The nature of technological change. In particular, whether there is a

28 As suggested, for example, by the fact that at present about 80 percent of agricultural output is
sold in urban areas or exported; in 1935 the figure was about 50 percent (see 4, Chap. III).

24 Calculations based on 2 and 3.

28 The calculation for nonagriculture was made by the author using the same methodology a5
indicated in Tablc 7 for agriculture.
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Jabor-saving or a capital-saving bias; the former tends to lower the labor share
while the latter tends to raise it.

(3) Changes in the relative importance of different types and sizes of farms.
If farms were homogeneous in terms of their factor proportions (given geographic
and climatic conditions), one could consider—without further complications—the
eflects of capital formation, land expansion, and technological change on the de-
mand for labor. But we have already seen that factor proportions among different
farm sizes are anything but homogeneous; hence the labor/land ratio, for example,
could change substantially as a result of a change in the relative importance of
different farm sizes (a redistribution of land), all else remaining equal. This
heterogeneity also implies that the effect of a given technological change on the
demand for labor depends on its adaptation and implications with reference to
the different farm sizes; a particular technological change could be a complement
to labor on one group of farms and a substitute on another group.

(4) Changes in product composition of demand. Changes in product com-
position of demand tend to cause changes in the relative demand for the different
factors, since different crops use different factor proportions. It is of particular
interest to consider the implications of the increase and subsequent decrease in
the importance of coffee. Since coffee appears at first glance to be a labor-intensive
crop, its recent decline might be thought to have contributed to the falling labor
share. The other major change in crop composition has been associated with the
“commercialization” of agriculture beginning in the late 1940s and early 1950s
with the expansion of cotton, rice, and sesame; the general impression is that these
are capital-intensive crops.

Changes in composition of crop output (as opposed to composition of demand)
are in part a response to new technologies and to capital formation; to this extent
they are not a separate determinant of labor demand.?® The changing importance
of coffec is primarily a world demand phenomenon and should be treated as an
exogenous factor separate from the others.

It is instructive to consider jointly the implications for income distribution.?”
In another study (4) we have argued that the growth of agricultural output up
to around 1950 was largely explained by the growth of the traditional inputs. In-
creascs in total factor productivity were not very important; it appears that from
the late 1930s till around 1950 only 10 to 25 percent of output growth was due to
increased total factor productivity. Since 1950, however, technological change ap-
pears to have become more important, accounting for 30 to 50 percent of output
growth.

If in fact there was little technological change before 1945 or 1950 and if land
and labor tend to be complementary in use, then, unless other important factors
were affecting the wage rate, the behavior of wages over the pre-1950 period as a
whole might suggest that capital was competitive with labor. During this period
the real price index for agricultural commodities was rising; in the absence of any

%6 Nonctheless, looking at the problem {rom this angle may provide useful insights, even when
;)urput composition can actually be observed.

27 A labor force increase should be taken into account as well, Reasonably firm data are only
ﬂVallablc. for censal years, but it seems that the agricultural labor force has been increasing rather
Systematically at one percent per year for some decades; if the violence interrupted this process some-
what, the interruption appears not to have been protracted.

only
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technological change the increase in land per worker would have been expected to
exert upward pressure on the wage rate; yet, during the period of the mid-1930s
to the late 1940s, wages did not rise, but rather fell. If technological change was
not important, the decrease in wages was presumably not due to labor-saving
technological change—impressionistic evidence confirms this. The main forms of
capital formation were investments in cattle, plantations, construction, and soil
improvement, none of which appears as likely to be competitive with labor as,
for example, machinery.

In fact, however, exogenous factors like the violent civil disturbances and
sharp changes in the general price level may have been important determinants
of wage movements. It has frequently been argued that the land law of 1936,
which required that tenants be paid for their investments in the farm, led land-
lords to undertake to farm their land directly; this would have increased the
supply of labor and helped decrease the wage rate in the late 1930s and early 1940s.
Another possibility is that the wage rate of the early 1930s had been above its
equilibrium level due to greater downward rigidity of wages than of prices. When
inflation reappeared in the late 1930s and early 1940s the wage fell back to equi-
librium:. If this was so, its fall requires no explanation in terms of the real factors
mentioned above. Between them, these two exogenous factors probably explain
the decreasing wage and labor share of the period in question. The subsequent
wage increase (1943-50) could have been a result of the general expansion of the
agricultural sector in the absence of important labor-saving technological change;
this interpretation suggests that capital was not sufficiently competitive with labor
to have caused decreasing wage rates in the face of output growth.?®

The explanation of changes in factor prices since 1950 has more current in-
terest, but again no clear picture emerges from the information available. The
rapid burst of mechanization from the late 1940s to about 1956 did not lead (at
that time) to a lowering of the average wage rate, though its association with the
advance of such low labor-demanding crops as rice, barley, sesame, and sugar for
refining (corn and wheat when produced with machinery) suggests that it might
have been expected to do so.

OUTPUT COMPOSITION, CHANGING FACTOR SHARES, AND CHANGING
COMPARATIVE ADVANTAGE OF SMALL AND LARGE FARMS

It was noted earlier that an independent determinant of changes in factor
shares over time would be changes in composition of demand among crops which
(a) use different factor proportions or (b) have different adaptability to small
and large farms.?® In this section empirical evidence on factor proportions and
factor shares corresponding to various agricultural commodities is presented,
along with data on the relationship between farm size and product composition
of output. It is necessary to note carefully that factor proportions used to produce
the same crop may vary tremendously among farms, so that the only fully satis-

28 Changes in land distribution could also have changed the demand for labor, but apart from
possible movements betwceen the categories “tcnants” and “landless workers,” there is little evidence
of large scale changes. Certainly many people lost their lands during the violencia, but most large
farms remained large.

29 Changes in output composition which simply reflect changing factor proportions and factor
prices would of course not be an independent determinant,
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TasLe 8.—VaLur Appep, Lasor INcome, aND LaBOR SHARE FOR SPECIFIED

Propucrs, 1958 anp 1966, wrre CoMparisoNs*
(Pesos per hectare, except as otherwise indicated)

Value added® Labor income Labor share (percent)?
Commodity 1958 1966 1958 1966 1958 1966  “Future” Other?
PERENNIALS
Coffee 1,950 3,340 475 1,380 245 400
Cacao . 270 790

Bananas, export 3,700~  7,300- 290 840 8.0¢ 115¢
5,500 10,900

Plantains .e. - 250 730 ... .-

Sugar, for refining 3,100 10,000 500 1,100 161 110

Sugar, for panela 1,100 2,650  530-810 1,540 45-65 55

ANNUALS—RELATIVELY MODERN TECHNOLOGY

Barley 870 1,900 80 240 10 12

Cotton 1,340 2,300 380 1,100 28 48 15-30

Rice 960 2,425 215 625 22 26 12

Sesame 550 1,980 150 440 27 24 15-18
ANNUALS—RELATIVELY TRADITIONAL TECHNOLOGY

Beans 600 1,700 380 1,100 60 60 12

Corn 425 1,030 200 580 47 50 13

Potatoes 3200 7,325 630 1,830 20 25 45,54

Tobacco 2,890 7,630 1,960 5,700 63 68

Wheat 510 1,350 135 390 26 29 33,44

Yuca (manioc) 950 3,670 385 1,120 40 30

ANIMAL PRODUCTS
Cattle 25¢

* Figures on valuc added per hectare were based on value of output per hectare figures from
US. Dept. Agr., Changes in Agricultural Production and Technology in Colombia (For. Econ. Rept.
52, 1969), and a varicty of sources from which estimates of the share of value of output corresponding
to purchased inputs could be made or adjusted, including 6, 14, 20, and 22.

The data in the “Futurc” column arc based on figures presented in 22 and correspond to what
the study refers to as “future” technologies and cost structures.

4 Labor income is calculated as man days times daily wage rates which vary from crop to crop
based on differences in the type of work, the region in which the crops are grown, etc.

b Labor share is likely to be unstable, at least for commercial operations and for crops whose yields
and/or prices fluctuate considerably.

_ ©Other estimates come from crop studies and are designed for comparison with the author’s
c.timates, which may be downward biased.

4 Equal to or less than the indicated shares.

_ ®Estimate for 1960 bascd on the author’s estimate of the number of people engaged in cattle
raising (about 380,000 in 1960) and Central Bank-based estimates of value added.

factory specification of the relationship among factor proportions, farm size, and
crop would refer to the factor proportions for “crop 7 grown on type of farm j7,”
this level of detail, unfortunately, is not available.

Despite the spotty and at times rather impressionistic nature of the information
on factor shares for various crops and animal products, estimated shares differ
so much among products that there is little danger in categorizing certain crops
as labor intensive relative to others. Table 8 summarizes our estimates of labor’s
contribution to production of the major crops and of cattle. It seems clear that
the labor-intensive crops (as defined by high labor share of income generated) are
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tobacco, cane for panela,® corn, beans, and yuca (manioc). Potatoes also probably
belong in this group of products with labor shares in the 40 to 70 percent range.
In contrast are the relatively commercialized annuals (cotton, rice, barley, and
sesame) all of which typically have labor shares below 30 percent.** The tree crops,
including coffee during the period of high prices, generally have labor shares
below 30 or 35 percent; with prices corresponding to the long-run average, coffee’s
labor share may well be above 35 percent®® (our estimate for 1966 was 40 percent).
The crops with high labor shares are also the ones with high labor income per
hectare; coffee joins the ranks of the highest labor income crops, and potatoes sur-
passes some of those with higher labor shares (these two are, of course, among
those having the highest value added per hectare).

For cattle (taking beef and dairy together), the labor share appears to be
about one-quarter, making it lower than for all crops taken together (for which
the figure is probably about 35 to 40 percent). The smaller livestock (pigs and
poultry) probably have a higher labor share, so the share for all livestock would
be a little higher, about 25 percent, since cattle is the most important animal in-
dustry.

The average labor share for any given crop depends on the proportion of it
that is produced on large commercial farms; the commercial technology for
barley implies about the same share as that for wheat; the same is true of the two
traditional technologies, but the average share is lower for barley since it is a more
commercialized crop. For many crops (e.g., wheat, barley, rice, corn, potatoes,
sugar) the labor share is likely to vary by four or five times between the com-
mercial and the traditional technologies. The former is likely to produce a higher
yield per hectare and often a higher value added per hectare, while using much
less (though sometimes higher cost) labor.

It is clear from the data of Table 8 that, at least as far as crops are concerned,
changing composition of output partially explains the decreasing labor share
over time in total agricultural income (Table 7). Most of the high labor share
crops have had slow output growth over the last two decades or more; thus the
average annual growth of output of panecla, beans, tobacco, corn, and yuca over
1950-67 was about 2.4 percent; that of all crops was about 3.6 percent over the
same period. Commercial crops (cotton, rice, barley, sorghum, sugar for re-
fining, sesame, soybeans) had output growth of about 7.5 percent and raised their

80 Pancla is usually processed in rural areas or small towns where it provides considcrable cm-
ployment. The “trapiches” (presses) of which there were close to 60,000 in 1960-61 are scattered
throughout much of the country. Many are small operations on small farms using family and other
low cost labor. Processing and production of cane imply a very high labor income per hectarc per
panela (see 1).

Processing of coffec on the farm is also labor-using and causes the figures presented in Table 8
to understate somewhat the farm-labor income associated with one hectare of the product. But the
share of all coffee-related labor associated with processing scems to be small, estimated at 15.2 man-
hours per 100 kilograms of unthreshcd coffee (coffee is normally threshed in industrial mills) in a
study by the Economic Commission for Latin America (ECLA) and the Food and Agriculture Or-
ganization (FAO) (sce 25, p. 64). This is only about 2 percent of the ficld hours. Almost 90 percent
of the coffce farms in the ECLA-FAO sample had their own processing (depulping) plants and 88
percent of these werc small and hand operated.

81 The figure of 48 percent for cotton in 1966 does not scem to be typical of that crop; in several
years other than the two considered here, it was below 30 percent.

32 Theory would suggest that the {abor share fall, in the short run at lcast, when coffee prices
rise in a context where labor is not in short supply. The much lower labor share for 1958 (the last
year for which internal coffee prices were maintained at a high real level) than for 1966 is consistent

with this. (The ECLA-FAO study estimated a labor share of value of product of about 24 percent for
1955-56, consistent with our 1958 estimate.)
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TaBLE 9.—PERCENTAGE oF HARVESTED AREA oF SPECIPIED CROPS GROWN
oN SmarL AND Larce Farms anp Prors, 1960 anp 1966*

Farms of Farms of

5 hectares 50 hectares 51111?5;; 50P Litjtgfes
—&— _ormore or less or more
Crops 1960 1966 1960 1966 1960 1960
PERENNIALS
Coffee 21.6  18.7 20.8 22.0 48.4 8.0
Cacao 165 150 294 29.8 63.5 3.8
Bananas,export 13.6  13.8 43.8 406 52.8 25.6
Plantains 21.8 199 242 285 78.2 1.6
Sugar 184 15.7 40.0 407 51.9 25.6
ANNUALS—RELATIVELY MODERN TECHNOLOGY
Barley 21.2 313 39.1 41.8 445 23.6
Cotton 8.3¢ 2.2 50.7¢ 85.3 - e
Rice 7.1 6.7 66.7 68.0 29.1 32.3
Sesame 222 225 36.3 440 35.1 16.6
ANNUALS—RELATIVELY TRADITIONAL TECHNOLOGY

Beans 242 255 293 317 64.8 95
Corn 266 246 31.2 369 61.7 7.6
Potatoes 31.8 399 199  20.1 67.4 4.2
Tobacco 41.0 37.8 10.2  21.8 84.8 1.6
Wheat 30.6 337 16.9 247 64.9 5.7
Yuca (manioc) 24.7 19.8 242 352 87.7 8

* For all crops but cotton the 1960 figures calculated from Colombia, Departamento Administra-
tivo Nacional de Estadistica, Directorio Nacional de Explotaciones Agropecuarios. (Censo Agropecu-
ario), 1960: Resumen General (segunda parte) (Bogota, 1964). For cotton calculated from Instituto
de Fomento Algodoncra, Colombia, Su Desarrollo Agricola: Algodon y Oleaginosas, 1961-1962 (Bo-
gotd, 1963). For 1966 all figurcs are based on U.S. Dept. Agr., Agricultural Productivity in Colombia
(For. Agr. Rept. 66, 1970), pp. 24-26.

@ Refers only to the interior of the country; probably large farms are somewhat more important
on the coast; not comparable with 1966.

share of total crop output from about 10 percent in 1950 to about 25 percent in
1967.%* This change in output composition must have contributed substantially
to the lower average labor share.** And since the more rapidly expanding crops
tend to be grown on large farms, it has also presumably lowered the small pro-
ducer’s capital income associated with a given output. Although there is no re-
liable time series data on factor proportions for given crops, it is plausible to as-
sume that for many the labor share has fallen (holding size of farm on which it
is grown constant). This might or might not explain a large part of the secular
decline.

Table 9 contrasts crops according to whether they are typically produced on
small farms, large farms, or both and according to the size of plot sown to them.
The small farm crops are essentially the traditional technology annuals, especially
tobacco, potatoes, and wheat, with beans and corn also ranking high in share of
area cultivated on small units. The crops most characterized by being produced

39 Based on the data in 27.

8 If the labor sharc of each crop had remained constant over this period at the value observed

in 1958,.the labor share for the set of products mentioned here would have fallen from 41.3 in 1950
to 36.7 in 1967,
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on large farms are cotton and rice. The concentration of production on large plots
(as well as on large farms) indicates that for rice these were large operational as
well as ownership units. Indirect evidence indicates that the same is true for
cotton.®®

The Social Efficiency of Farms of Different Sizes®®

It is of interest, both to understand whether the increasing spread of income
distribution in agriculture has been an inevitable result of the process which leads
to increased output, and to evaluate future policies bearing on distribution, to see
whether the source of the inequality of distribution (the concentration of land)
appears to be a necessary condition for output growth. Part of the answer to this
question involves a comparison of the relative efficiencies of farms of different
sizes.

The concept of “efficiency” as applied to a producing unit is likely to have
meaning only in the context of a specific policy or policies which would alter the
distribution of factors among producing units. Before considering some of the
complexities of drawing efficiency interpretations out of knowledge of the single
and total factor productivities by farm size, we review the available data and the
possible explanations for those differences which emerge.

The figures of Table 10 show that value added per effective hectare and per
peso of capital (including land) decreases with farm size while output per person
increases. The general nature of these results is by now common enough from
work in other countries (e.g., India, Brazil) to warrant little comment;*" how-
ever, the magnitude of the differences in output per worker and in output per
hectare across farm sizes is striking. Output per worker is about ten times as high
for the largest size category used here as for the smallest, while output per hectare
is only 10 percent as high. Most of the difference in output per hectare seems to be
due to the lower average quality of land on the larger farms (see value added per
“effective hectare” in Table 10). According to our best estimate, the ratio of value
added to either value of land or value of land and capital is only about twice as
high on the farms of 0 to 5 hectares as on those with more than 500 hectares. These
results, which are based on national aggregate data and therefore subject to the
various weaknesses of such data, are corroborated by micro data collected by
James Grunig.*®

86 For farms of given size which produce it, the average amount sown in cotton is greater tha.n
the parallel amount in the case of rice. While this docs not prove that the average cotton operation is
larger than that for rice, it suggests that it is unlikely to be much smaller (sec 26, p. 25).

36 Among the few studies which have given some attention to relative cfhicieney (in any terms—
private or social) of differcnt farm sizes are thosc by the Comite Interamericano de Desarrollo Agricola
(CIDA) (13), K. B. Griffin (17), and J. E. Grunig (19). The study by CIDA, while presenting much
valuable and interesting information, introduced one untcnable assumption into its mcthodology _for
calculating output per hectare, i.c., that yields for a given crop were not dependent on farm size.
The usc of the output/hectare ratio ignoring land quality as a measure of relative efficiency is also
highly dubious. Both of these aspects of the CIDA mecthodology biased the results in favor of the small
farms. Griffin presented a clear exposition of why factor ratios might differ by farm sizes but uscd
the CIDA data (see 17). .

87 The decreasing output per hectare with farm size was mentioned in the cases of India, Brazil,
and Mexico in 17. The same result holds also in Egypt, Taiwan, and in every country for which I
have seen the calculation made, with the exception of Japan, where the variable output/hectare scems
to be indcpendent of farm size.

28 Grunig’s data on latifundios were from samples taken in Mcta and Valle in which he tried to
include all types of operators, from the most efficient to ones at or ncar the other extreme (19). The
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TasLe 10.—Factor PropucTiviTy aNp Farm Size in CorLomsia, 1960*
(Value figures in thousands of 1960 pesos)

Value of Man years
Value of Value added crop output  of labor
Farm output Per cffcc- Ratio to  per hectare per
size per Per tive Per value of land of crops and  effective
(hectares)  worker worker hectare®  hectare  and capital fallow hectare®
0~ 3 1.83 1.67 75 1.37 .35 1.05 45
3~ 5 2.37 2.08 .79 .86 36 1.02 .38
5- 10 3.15 2.71 .50 .73 33 1.04 .19
10- 50 4.15 347 57 44 25 0.96 .16
50-500 7.66 6.18 .38 .23 .16 0.88 .06
Over 500  17.16 15.07 35 13 14 0.89 .023
TOTAL 4.44 3.71 462 285 204 0.953 .128

# Calculations by the author; see Appendix: Statistical Note. Value of output, value added, and
number of workers as for Table 1. Number of effective hectares based on Comite Interamericano de
Desarrollo Agricola, Tenencia de la Tierra y Desarrollo Socio-Economico del Sector Agricola en
Colombia (Union Panamericana, Washington, 1966), and adjusted for underenumeration which is
belicved to be morc severe on large farms than on small farms. Value of land and capital is based
on the CIDA publication cited above combined with author’s estimate of farm size. Cropped hec-
tares (including fallow but excluding land used for livestock production arc from Colombia, De-
partamento  Administrativo Nacional de Estadistica, Directorio Nacional de Explotaciones Agro-
pecuarios (Censo Agropecuario), 1960: Resumen General (segunda parte) (Bogotd, 1964).

@ An “effective hectarc” represents land with a given value regardless of the actual number of
hectares. In the present study it is arbitrarily defined as land with the same value as the average hectare
held in farms of 4 to 5 hectares. Thus for land with half the value per hectare of that in farms of
4 to 5 hectares, an “effective” hectare would consist of 2 hectares.

The usual measure of efficiency of resource utilization is total factor produc-
tivity, i.e., value added divided by cost of resources. Where market prices of factors
do not represent their social opportunity costs, the parallel measure (which might
be called “total social factor productivity”) is output (i.e., value added) divided
by value of factors used, measured at their social opportunity costs. The assump-
tion that product prices represent social value is not too far fetched, and the prices
can be adjusted if that assumption can be improved on. The parallel assumption
for factors is implausible, especially for labor, but it is not clear what social cost
should be applied; the average wage rate is presumably an upward biased measure
—zero is probably too low. Nor is it obvious what the opportunity cost of capital
is. Hence it is advisable to test the sensitivity of the efficiency ranking of farms to
alternative opportunity cost levels for capital and labor chosen.

In the present case, for almost all plausible assumptions about social oppor-
tunity cost of factors, total social factor productivity is higher for relatively small
farms. Even when labor’s annual opportunity cost is based on the recorded aver-
age wage rate (and assuming 250 days as a typical working year), the larger
farms’ productivity is only about equal to that of the smaller ones, i.c., the implicit
rate of return to investment in land and capital does not vary significantly with
f_arm size (see Case 1 of Table 11); the smallest farms (0 to 3 hectares) are rela-
tively incfficient but the other groups are all close to average, with some sug-
gestion that those in the 5 to 50 range are the most efficient. The use of other as-

m}mfu'ndia data, from samples taken in Boyaca, Caldas, Meta and Valle, followed the same principle.
His latxf.undia fell within the size range 50 to 60,000 hectares. (Average size was 573 hectares for the
sample in the Cauca Valley and 2,742 in Mcta.) Average sizes {or different categories of minifundia
fanged between 2.3 and 37.5 hectares; most of these farms were 10 hectares or less,
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TasLe 11.—REeLaTive SociaL ErFriciency anp Impricit RETURNs To CAPITAL BY
FarMm Size wity Varying AssuMmpTioNs CONCERNING THE
Orrortunity Cost or Lasor*

A: ASSUMED OPPORTUNITY COST OF LABOR (1960 pesos per year)

Labor category Case 1 Case 2 Case 3
Non-white-collar 1,400 700 0
White-collar 8,000 8,000 0

B: CALCULATED INDICATORS

Case 1 Case 2 Case 3

Implicit Implicit Implicit

Farm Coecfficient  social rate  Coefficient  social rate  Coefficient  social rate

size of of return of of return of of return

(hectares) efficiency  to capital  cfficiency  to capital  efficiency  to capital
0-3 .85 5.69 1.16 20.48 1.73 353
3-5 1.00 11.84 1.30 24.11 1.79 36.4
5-10 1.14 15.92 1.36 24.45 1.62 33.0
10-50 1.10 14.05 1.16 19.04 1.21 25.0
50-500 0.98 11.46 0.87 13.27 0.78 16.0
More than 500 1.00 11.82 0.81 12.47 0.69 14.0
TOTAL 1.01 11.98 1.01 15.82 1.00 20.4

* Calculations by the author. In all these cases labor is assumed to be homogencous except for
employed white-collar workers, and product prices are assumed to equal marginal social bencfit. The
coefficient of efficiency is calculated as value added divided by w(L) +7(%) where w and 7 arc the
social opportunity cost of labor and the social opportunity cost of capital assumed. For a given set of
assumptions, the same w and 7 are applied for all farm sizes; # is thereforc the average rate of rcturn
to capital implied by the social opportunity cost of labor assumed. The implicit social rate of rcturn to
capital is calculated as the implicit social productivity of capital (value added minus the social oppor-
tunity cost of labor) divided by the value of capital (including land).

For further details and other cascs see R. A. Berry, ‘“The Development of the Agricultural Sector
in Colombia” (Yale Univ. Press, forthcoming).

sumptions about the opportunity cost of labor (Cases 2 and 3 of Table 11), gives
the smaller farms (especially those of 3 to 10 hectares) a clear-cut efficiency ad-
vantage, the relation being monotonic for groups over ten. The 5 to 10 hectare
size group stands out as the most efficient over the full range of plausible assump-
tions.*” A more detailed breakdown by size suggests that the smallest farms (those
below 2 hectares) are dominated (see Chart 3).%° The average labor and capital
inputs for the other farm sizes suggest (roughly) that any size could be socially
efficient, depending on the social opportunity cost ratio; in fact, the input combi-
nations corresponding to a given production level (in terms of pesos of value
added) lie almost along a straight line. It is interesting that this is what would be
predicted if factor prices were the same for the different farm sizes.

89 A set of assumptions about resource distribution extremely favorable to the large farms (rela-
tive to the best estimate) implics greater cfficiency for them as Jong as the social cost of labor is 700
pesos per person or higher. It implies little relation between cfficiency and size for a social cost of
labor equal to zero. In other words, if a zero opportunity cost assumption for labor were valid, the
chance that correctly measured factor inputs would indicate a greater efficiency to large farms than
for small ones is infinitesimal. If the social cost were one-half the wage (700 pesos) it is possible, but
quite improbable, that the large farms are more cfficient than the small ones.

%0 That is, they use more of both factors per unit of output gencrated than do one or more other
size categories; hence there is no factor price ratio at which they would be cconomically more efficient
than those other size categorics.
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Cuarr 3.—Lasor anp CarrraL INPuTs IN THE GENERATION
oF Tuousanp PEesos VALUE ADDED
(Farm size in hectares shown in parentheses)
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Calculations presented in Table 11 are suggestive, but the efficiency coefficients
and rates of return to capital should not be accepted as accurate (even abstracting
from the statistical deficiencies) since the implicit assumption that the capital and
labor on farms of various size are homogeneous cannot be taken seriously; its use
provides only a set of benchmark estimates. Among the ways in which this as-
sumption is probably invalid are: (a) failure to take account of the fact that the
larger the farm the greater the educational level and therefore the human capital
of the operator (though large farms managed by administrators may not fall into
this pattern); (b) the social cost of a peso’s worth of capital may differ among
farm sizes; for example, the large farms—especially the medium-large farms in-
volved in commercial-crop growing—use the bulk of the machinery, whose pur-
chase price understates its social opportunity cost due to the overvaluation of the
cxchange rate; and (c) the market price of capital produced largely with surplus
labor may overstate its social cost—this type of capital is characteristic of some
small farms.

Implications of Socially Inaccurate Product Prices

Just as market prices of factors may not correctly measure social opportunity
costs, product prices may not correctly measure social benefits of a given product.
Probably the main discrepancies between market prices and marginal social bene-
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TasLe 12.—InpicaTors oF ReLaTive SociaL ErricieNcy oF FarMs By Size:
Propuct Prices UNADJUSTED AND ADJUSTED*

Product prices unadjusted Product prices adjusted
. Implied |
s};g:lhreadtc Cocfficient social l1(-:21t<: '
Farm Coefficient  of return @ 9f :)Ofg;u-!t"i

size of o efficiency pital
(hectares) efficiency capital Est. R Est. S Est. R Est. S
0-3 1.16 20.5 1.09 1.07 15.9 16.2
35 1.30 24.1 1.17 1.15 17.7 18.2
5-10 1.36 24.5 1.18 1.16 173 17.8
10-50 1.16 19.0 1.06 1.05 14.5 15.1
50-500 0.87 13.3 0.92 0.93 12.1 13.0
Over 500 0.81 125 0.98 1.00 12.9 14.2
TOTAL 1.01 15.8 1.00 1.00 13.3 14.2

* Calculations by the author. Columns 1 and 2 are Case 2 from Table 11. Product prices are
adjusted in Estimate R on the assumption that social value/market price ratios are as follows: coffee
0.6; bananas, rice, sugar, and cotton 1.5; and all other products 1.0. Estimate S adjusts on the same
assumptions as R except that the ratio for cattle is 1.2.

fits are for coffee and other export or potential export crops. The price of coffee
is usually above that required to induce production of the amount that can be
exported under the International Coffee Agreement, so the marginal social pro-
ductivity of another bag is probably close to zero. For other export crops the over-
valuation of the exchange rate means that domestic prices are likely to be under-
estimates of social productivity; here the important crops are bananas, rice, sugar,
and cotton. If one applies shadow prices for these various crops, the social pro-
ductivity of the large farms rises relative to that of the small ones, since coffee is
grown primarily on small and medium-sized farms and the others are large farm
crops. In Table 12 estimate R is based on the (guesswork) assumption of a ratio
of social value to market price of 0.6 for coffee and 1.5 for bananas, rice, sugar, and
cotton. This implies a better relative performance for the farms over 50 hectares,
but still leaves them with substantially lower measured efficiency than the smaller
farms. A second estimate (S) further assumes that the ratio of social value to
market price for cattle was 1.2; this assumption decreases the relative efficiency
difference further but leaves the 5 to 10 hectare category still 15 to 20 percent above
the farms of over 50 hectares.**

Explanations of Differing Social Efficiency of Farms by Size

The most plausible explanations of the greater total social factor productivity
of small farms are their lower price of labor and higher price of capital and the
greater incentive associated with low income levels which shows up, according
to some observers, in a higher average quality of entrepreneurship on smaller

417t is true, though, that if all of the product price adjustments referred to here are made, and
the most favorable (to the large farms) assumption as to the distribution of land and capital is madft
and the most favorable assumption as to the social cost of unskilled labor (1,400 pesos per year) is
made, then the efficiency coefficient is higher on the large than the smaller farms. The size category
500 and up is then up to 50 percent more efficient than the 5 to 10 category, with the advantage over
the 0 to 5 range even greater. As the discussion has indicated, the likelihood that all these assumptions
are valid is extremely small.
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farms.** Factors most frequently hypothesized as working in the opposite direc-
tion are economies of scale and the greater ease of adoption of improved technol-
ogy by the better educated and financed holders of large farms.

Colombian evidence suggests that most of these factors are at work, at least in
parts of the agricultural sector. Technological advantage of the large farm is
suggested by the greater average yields for specific crops, a differential which in
1966 apparently reached 2:1 or more for wheat, barley, sugar, and potatoes. For
other crops there is little or no differential, but in no case does there appear to be
a negative relation between farm size and yield. One index of the yield differential
(specifically “value of produce on a hectare with the same crop composition as
that of the crop sector as a whole”) was a little over 50 percent higher for farms
of over 500 hectares than for those under 2 hectares (see Table 13). When weight-
ing did not allow differences in value of product per hectare to enter, the difference
was slightly more marked.*® The smaller differential measured by the first index
reflects the tendency of the smaller farms to concentrate somewhat more on higher
value crops; this tendency was not nearly strong enough to make the value of
crop output per hectare harvested greater on smaller farms (Column 5) though
value of output per hectare of cropped plus fallow land was greater on them.
Value added per hectare is undoubtedly a less positive (more negative) function
of farm size, since associated with the more modern technologies which produce
the higher yields on the larger farms is a higher ratio of purchased inputs to value
of output; we do not have figures adequate to permit quantification of this dif-
ference, however.

It may seem surprising that despite lower yields of most crops, the smaller
farms have higher value added per unit of scarce resources (land and capital).
The major proximate factors associated with this phenomenon appear to be their
smaller use of fallow and the much greater proportion of their land directed to
crops relative to livestock (more precisely, cattle). This is, however, difficult to
substantiate statistically. The difficulty is due to the nonhomogeneity of land and
the apparently substantial difference in average land quality by farm size. One
would need detailed production function information to know for what share of
all land cattle would be the most productive use with given relative prices of the
other factors. The information at hand does not permit one to judge whether
the average quality of cropped land is higher on large farms or on small ones; if,
for example, it is lower on large ones but much good land is in pasture, the con-
clusion that low total factor productivity is due to misallocation between these two
broad uses would clearly hold. If little good land is in pasture, and the average
quality of cropped land is very high (remember that we do have a measure of

2 The entrepreneurship question is a somewhat subtle one. If better entrepreneurship and the
operation of small (or large, as the case may be) farms were not casually rclated but both were re-
Iil_th to a third factor (e.g., wealth), then different factor productivities related to the entrepreneurial
differences should not be ascribed to farm size. Failure to allow for the nonhomogeneity of the factor
would, of course, imply a bias in the relative values of total factor productivity. If farm size over the
short or the longer run is a determinant of entrepreneurial capacitics, then it would be of interest to
Measure factor productivity in a way which took account of entrepreneurial differences only to the
extent that these were not a result of farm size.

Y5 The data (from 9) are not very trustworthy but are adequate for our purposes here. It is
Possible that they cxaggerate yield differences by farm size since higher yields on large farms appear
to have been expected by the technicians designing the sample and the interviews. But therc is no
doubt that the larger farms do have higher yields.



TABLE 13.—DIFrFERENCES IN YIELD, BY FARM SizE, FirsT SEMESTER oF 1966%*

vee

Value of crop output

Cropped land as percent of

Index No. 1.2 Index No.2.>  Index No. IA.° Index No.2A.°
Value of Weight of Value of Weight of Per Per hectare
product product product product hectare cropped and Arable Cropped
per per per hectare per hectare cropped fallowed and and
Farm hectare hectare cropped and cropped and (thousand (thousand pasture fallowed
size cropped cropped fallowed fallowed pesos) pesos) land land
(kectares) 10 () 3) ) ) (6) ) (8)
02 94.2 94.1 80.5 80.4 1.23 1.05 .87 .85 =
2-5 96.8 97.7 81.6 82.4 1.22 1.03 77 .84 N
5-10 96.7 98.7 79.4 81.1 1.27 1.04 .66 82 g
10-20 100.0 100.0 78.5 78.5 1.34 1.05 56 78 o
20-50 96.8 96.4 68.1 67.8 1.25 .88 44 70 a
50-200 117.8 118.0 68.8 68.9 1.50 87 28 58 o
200-500 140.3 140.0 70.7 70.5 1.79 90 18 S50 %
Over 500 147.4 1535 67.3 70.1 1.99 89 06 46 a

* Calculations by the author. See Appendix: Statistical Note. Columns (1) and (2) are based on 1966 area and yield data by size of farm from U.S. Dept. Agr.,
Agricultural Productivity in Colombia (For. Agr. Rept. 66, 1970), and on unpublished data from Banco de la Republica [prices used in constructing the natiopal ac-
counts], “Cuentas Nacionales, 1950-1967" (Bogotd, 1968). Columns (3), (4), and (8) use fallow to cultivated land ratios based on Colombia, Departamento Admin-
istrativo Nacional de Estadistica, Directorio Nacional de Explotaciones Agropecuarios (Censo Agropecuario), 1960: Resumen General (segunda parte) (Bogotd, 1964).
Columns (5) and (6) are as for column (1) and Table 11, and column (7) is based on the 1966 census cited above.

& Average for farms of all sizes = 100. For each crop yields in kilograms per hectare by farm size are converted to pesos per hectare, and expressed as relatives to
their average for all sizes of farms. These relatives for individual crops are combined weighting them by the share of all cropped land devoted to the specified crop. This
assumes that the percentage distribution of crops in each farm size category is the same as that for all sizes of farms.

b Average for farms of all sizes = 100. Calculated as for Index No. 1 except that relative yields in kilograms per hectare are used instead of pesos.

¢ Same as Index 1 and 2 except that shares of all cropped land plus fallowed land are used as weights.
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average land quality on each farm size), then misallocation may be rather unim-
portant and the real problem may be that there is low factor productivity within
each of the crop and livestock subsectors.**

The other general question pertinent to the existence or nonexistence of a
conflict between output maximization and distribution improvement is whether
those technologies, forms of organizations, sizes of farm, or whatever which are
optimal for achieving high output from the factors available tend to imply low
Jabor utilization and hence unequal distribution of income. (We have already
seen that average productivity of the scarce factors appears to be highest on the
farms closc to the low end of the size spectrum, so it is clear that economies of
scale, if a positive factor, are insufficient to overcome other negative features as-
sociated with large size.) No general answer can be given, on the basis of existing
empirical evidence, as to whether highly productive technologies are in general
labor-using ones, but the available categorization of information by farm size—
a categorization which as we have already seen is relevant for factor productivi-
ties—is also revealing with respect to relative labor utilization. Table 10 includes
average “labor/eflective hectare” ratios by farm size, and it is seen that the small
farms are much more labor intensive.*®

POLICY RELEVANCE OF THE ABOVE CONCLUSIONS

The fact that social factor productivity is higher on small farms than on large
ones may suggest immediately that it should be rather easy to improve income
distribution at the same time as output growth is successfully achieved. The fact,
discussed earlier, that the skewness of the income distribution is closley related
and primarily due to the concentration of land ownership and operation, would
suggest that the obvious means of improving income distribution would be the
redistribution of land, which should increase output as well. And it seems prob-
able, though less certain, that increasing the access of smaller farmers to resources
which are scarce for them would also have a favorable impact on distribution and
output.

The existence of different factor returns on farms which differ in some way
(e.g., size), coupled with the conclusion that groups may differ systematically in
social cfficiency, implies imperfect factor markets. Imperfect markets complicate
the concept of social efficiency and may make impossible simple policy conclusions
about which group of farms should be favored by public policy. To take the ex-
treme case, if both labor and capital are more productive on one group of farms
but the obstacles to moving those factors from other farms are insurmountable,
then the differing efficiency has no policy implications. Or if total factor pro-
ductivity is higher in one group but the productivity of the only mobile factor is
lower there, output maximization will, paradoxically, dictate shifting that factor
to the group of farms whose total factor productivity is lower. The figures of

4 Under this interpretation the yield advantage of the larger farms would not necessarily imply
a tc?hmcal advantage cven in the narrow one-crop context, since it could all be due to the higher land
quality,

48 T}}ere is some uncertainty with respect to the accuracy of the labor/land ratios, since there is
no direct information applying to the country as a whole on labor distribution by farm size. But it is

:1Uilte clear that the possible range of error does not imply the reversal of the relationship shown in the
able,
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Table 11 indicate that total social factor productivity varies with size, and suggest
that factors probably receive differing returns according to farm size. Still, the
existing situation could be “efficient” given the imperfections in the system. It is,
then, of interest to draw out the policy implications of a given situation under
varying assumptions as to which factors’ allocations can be determined in part by
public policy.

Broadly speaking, the information presented above might be relevant to two
sorts of policy questions: (a) decisions affecting the size of farm units, e.g., the
size chosen for the colonization of public or other newly settled lands, and the
nature and extent of redistribution via agrarian reform; and (b) decisions involy-
ing the distribution (and possibly the pricing) of factors whose supply the gov-
ernment affects directly or indirectly, e.g., credit. The relevance of the figures pre-
sented above is perhaps clearer with respect to question (a). Table 11 indicates
that, if the annual opportunity cost of labor is less than 1,400 pesos and the social
opportunity cost of capital is equal for all farm sizes, then a given amount of land
in small farms contributes more to national income than the same amount in large
ones.*® But this conclusion must be interpreted cautiously. First, it does not imply
that taking land currently in large units and dividing it up will necessarily in-
crease national income (or even agricultural output). There may, for example, be
transitional costs associated with the movement of people who previously farmed
smaller plots (or were landless) to the larger units and with the large operators
moving to smaller units or out of agriculture entirely. If the entrepreneurial skills
of operators are highly “size specific,” when a farmer who now has 5 hectares is
given 45 more he may be less efficient than the current 50-hectare farmer whose
relatively inadequate performance is reflected in the data. The coefficients of
efficiency of Table 11 refer essentially to average factor productivities across farm
size; they do not represent, nor allow one to deduce, the relative marginal pro-
ductivities of either factor or of both together.

Further, it must be remembered that relative social factor productivities re-
flect relative product prices. At present the composition of output on small farms
is quite different from that of large ones, with each specializing in those products
in which they have a “comparative advantage.” The more land is redistributed
from large units to small ones, the greater the output of the typically “small farm”
products and the smaller the output of the typically “large farm” products; the
resulting changes in relative product prices would tend to diminish the present
differences in relative efficiency.

Given the political restraints on land redistribution, the central issue may more
likely be the distribution of other factors and the key datum the relative marginal
productivity of the “mobile” factors on different farm sizes. To consider the dis-
tribution of credit, a very realistic policy question, if it may be assumed that the
impact of credit is to increase the capital stock (rather than to increase labor em-
ployed), then policy should be aimed at directing credit to those farms where the
marginal product of capital is highest.*” There is no necessary relation between a

46 [t also contributes more to agricultural output, since the “value of output/resource usced” ratio
is higher on the small farms, but this is not the more relevant question. )

47 Directly, of course, the objective is to allocate credit according to its own marginal productivity.

For this, studies of that productivity itsclf are more useful than information about the marginal pro-
ductivities of capital or labor.
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high average productivity of capital and a high marginal productivity (though
a low average productivity would more likely indicate a low marginal one), nor
between a high total factor productivity and a high marginal productivity of any
particular factor. Thus the higher coefficient of efficiency for 5 to 10 hectare farms
does not necessarily imply that they be favored with more credit. The estimates
of the rate of return to capital (cf. Table 11) are more relevant, but are based on
arbitrary assumptions about the homogeneity of labor and its social cost, as well
as being average rather than marginal values. Detailed and different information
would be necessary to provide a basis for policy. Undoubtedly it would be neces-
sary to consider Jand and capital separately, i.e., to think in terms of a three-factor
production function. Suppose, for example, that due to imperfections in the factor
markets a given farm category has much too much labor for the amount of capital,
and as a result has a very low marginal (and average) product of labor and low
overall efficiency. This is quite consistent with its having a very high marginal
product of capital; unless production functions are substantially different across
groups of farms, this is the natural expectation.

Despite the impossibility at this time of any very satisfactory interpretation of
the interrelationship between size of farm and factor productivities, the data sug-
gest strongly that unless a solution is found largely outside of the sector, there is
no quick solution for the very unequal distribution of income in agriculture which
does not involve land redistribution as an important and probably the major com-
ponent. It seems unlikely that large farms will become more labor-intensive over
time (the opposite is more likely),** and while there is no doubt that very small
farms can be made more productive by improved technology and additional capi-
tal, it seems doubtful that over the short run (say 10 to 20 years) farms of less
than 5 hectares can provide what might reasonably be considered a minimum in-
come level in Colombia.*’

The fact that large farms are relatively unproductive is in many ways less
relevant than the fact that they generate a highly concentrated distribution of
income via a very high land and capital share and a small hired labor share. For
farms above 100 hectares, the share of total income going to blue-collar workers
is probably not above 20 percent for any farm size and probably about 10 to 12
percent on average. The greater is the capital share, and the more uncertain is
the future level and stability of demand for labor, the greater the advantages
to having capital widely distributed so that a minimum of individuals depend
exclusively on labor income.
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APPENDIX
STATISTICAL NOTE

Key calculations central to both the estimates of income distribution among pro-
ducers and to relative efficiency of farm size are presented in Appendix Table.

Estimates of value added by farm size were bascd on calculation of value of each
product by farm size. The sources were as follows. Land use by crops, and as between
crops and livestock, was based on the 1960 agricultural census (I1). The only other
source consulted in estimating the amount of land under each crop presented statistics
on the distribution of farms on which cotton was grown in 1961 and 1962 (21).
(DANE’s agricultural census did not collect figures on cotton.) Proceeding from the
figure on the amount of land dedicated to each crop by farm size in 1960, value of
product was estimated taking into account (a) the relative yield by farm size calcu-
lated by DANE in its 1966 agricultural sample (12) and (b) a best estimate of the
total output of each crop in 1960. This best estimate in most cases did not come from
the agricultural census, which was not noted for accuracy in this respect. Thus the
absolute yield figures applied to cach farm size for a given crop were such that, given
the relative yields of different farm sizes in 1966, they were consistent with the average
yield implicit in (a) the best estimate of total output and (b) the land under the crop
as measured in the agricultural census.

The agricultural census provided the basic information with respect to distribution
of livestock by farm size. For cattle (by far the most important animal raised) it was
clear that the census had severely underreported the total number of animals; and there
was strong circumstantial evidence that the underreporting was primarily on the largest
farms.* While the direction of bias in the census was therefore clear, its degree had to
be estimated by rather arbitrary judgment. Some information was provided by cattle-
pasture ratios observed in individual municipal studies, and information of agronomos
with respect to the ratios typical for different regions of the country.? For hogs, sheep
and goats, there was no evidence that the agricultural census contained a systematic
bias, so its stock figures were used; for birds, eggs, and wool (based on the sheep popu-
lation) the same was true. The estimates of value of production of animals and animal
products were based on information on the age structure of the flocks or herds in
question, and prices corresponding to different ages.® Where the estimate of total value
of product for a given animal product built up from these stock and value change per
year figures did not correspond to the Central Bank’s independent estimate of the value
of that product, figures were adjusted upward or downward to match the Central
Bank’s figure, unless there was independent reason to belicve that it was weak. This
was so only for milk (where an independent estimate was made) and for wool, birds,
and eggs where the figures estimated by Jay Atkinson (27) were judged to be more
accurate. With respect to these products the impact on the total of differences between
the estimates finally used and those of the Central Bank would be quite small.

Limited information was available to estimate the ratio of value added to value of
product by farm size. As of 1960, the Banco de la Republica estimated a ratio of almost
9 (for national accounts purposes) but other information suggested that this was too
high, and the ratio calculated here was .84. No aggregate information for the country

1 For example, those cattle regions characterized primarily by large farms were the ones in which
the livestock estimate was low both with respect to contemporary estimates of the Banco Ganadero
{unpublished) and with respect to the more accurate surveys which DANE has effected in more
recent years, beginning in 1964. Discussion with people involved in the census was consistent with
this conclusion.

2 But only with final publication of the 1970 census—assuming that it has been more accurate in
;1}:; estimate of this variable—will it be possible to double check the accuracy of the assumptions made

e.

8 For cattle and hogs the census made some distinction between scxes and among age categorics.
$ were available from the unpublished statistics of the Banco de la Republica, used in the na-
al accounts, and from data on prices of cattle of various ages sold at the fairs around the country
and reported in the Revista del Banco de la Republica.
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as a whole was available on purchase of inputs by farm size,* though statistics from
various samples were available.® Some information was available on purchased inputs
to specific crops, such as cotton, rice, and a few of the other commercial crops; and
since the production of these by farm size was known, estimates of purchased inputs
corresponding to part of the production of farms of a given size could be made with
relative accuracy. Sources such as Thirsk (24) and unpublished statistics of the Banco
de la Republica presented the ratio in question separately for crops and livestock.
While there were many pieces of information, they could not be put together by any
simple formula, so considerable judgment had to be applied in calculating the final
ratio of value added to value of product for each farm size.

In order to calculate output per worker and total factor productivity by farm size
it was necessary to estimate total labor use by farm size; and to estimate income of
operators, it was necessary to have figures on the cost of hired labor. The total labor
force in agriculture for 1960 was estimated at the figure recorded in the 1964 popula-
tion census; while the average annual growth of the agricultural labor force in the
intercensal period 1951-64 was about 1 percent per year, it appeared that the 1964 cen-
sus had underenumerated rural adult population by at least 3 to 5 percent. The popula-
tion census provided a breakdown of people into employers, independent operators, and
employees (the latter distinguished as between white collar and blue collar, with the
great majority falling in the latter category). The estimate of blue collar workers was
the basis for an estimate of man-years worked by individuals on someone else’s farm;
the cost of this labor was assumed to be man-days (assuming 250 days per year) times
the daily wage rate.

Distribution of the labor force by farm size (explained in more detail in 5) made
use primarily of information in the agricultural census indicating the number of people
living on farms within each size category, plus a variety of sample surveys—although
none at anything near the national level—which indicated man days or man years on
farms of different sizes. Grunig’s data already referred to was one such source; the
other major source was a series of ten municipal studies cited in 13. The two approaches
produced quite similar distributions of the labor force by farm size. The distribution
of non-hired labor was based essentially on the assumption of one producer per farm,
with the exception of those farms managed by an administrator (this figure was avail-
able from the agricultural census). Hired labor on each farm size was therefore calcu-
lated as a residual between the estimate of total labor force and operator labor.® In the
calculations of output per worker, family helpers were included in proportion to the
number of operators; in calculations of labor cost, these individuals were not taken into
account, since they did not represent a money outlay for the operator.

Rental payments by farm size were estimated on the basis of number of hectares in
each farm size on which rent was paid (available from the agricultural census) and a
ratio of .15 for rent to value of land.” Estimates of rental receipts by farm size were
based entirely on impressionistic evidence to the effect that usually the rentor operates
a larger farm than the rentee. It was assumed that one-half of all rental payments went
to persons outside the agricultural sector, so only the other half was assumed as income
of farmers.

The distribution of income for wage earners was based on the DANE figures on
average wages in agriculture in each municipio of the country.

# Although the agricultural census presented data on which farms used fertilizers, no quantitics
were reported.,

5 For cxample, Thirsk’s calculations (24) presented information for small and large crop and
cattle farms based on surveys originally undertaken by James Grunig (see 18).

8 The final estimate of hired labor by farm sizc, derived in this residual fashion, was checked
against the survey information just cited, and the reasonably close fit again suggested the figures were
not too far out. In the samples referred to, both figures were available.

7 This ratio, above our best estimate of the rate of rcturn to all capital in agriculture, took account
of the fact that where land is rented some other factors are frequently also rented, so the implicit
rental/value ratio for those factors rented would be between .1 and .15. The final results are quite
inscnsitive to variation of this coefficicnt within a plausible range.
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The overall income distribution was based on an integration of the distribution of
income of producers and that of wage earners. For that range of individuals who had
fairly equal sharcs of their income from both sources it was nccessary to make arbitrary
assumptions as to whether individuals receiving relatively high wages tended to have
smaller or larger plots than those with lower wages. The lack of information on this
score introduces an uncertainty with respect to the distribution among the bottom two
or three deciles. Since the estimating technique {or producers generated only an average
income for those producers in a given size category, some assumption with respect to
variance around that average had to be made; this was done arbitrarily, although it
was ascertained that only at the very top of the income distribution were the results
somewhat scnsitive to variation of this coefiicicnt within a plausible range.

Estimates of capital stock by farm size were made for machinery and livestock; in
both cases the stock quantities came from the agricultural census, though as explained
above, the figures for cattle were adjusted, due to the evidence of relatively greater un-
derrcporting for the larger farms. Statistics for the age structure of machines, and their
average historical cost came from DANE (8). Since the estimate of value of land from
the Geographic Institute Agustin Codazzi (7) conceptually includes such forms of
capital as land improvements and plantations, a total estimate of value of land and
capital corresponds to a summation of that Agustin Codazzi estimate plus the just
mentioned estimates for machinery and livestock. The weaker link in this calculation
is the land and improvement figure, since there is evidence of relatively different treat-
ment by farm size; an attempt was made to correct for this on the basis of CIDA ob-
servations on this matter (13), but it is difficult to judge whether the correction pro-
duces a reasonably accurate figure.

Inevitably there is ambiguity as to what the major data weaknesses underlying the
calculations are, but in the judgment of the author the most problematic areas are:
(a) the value of land figures, (b) the distribution of salary payments across farm sizes,
and (c) the relationship between income earned off the farm and amount of land held
for the small operators. The percent error in these estimates is probably no greater than
for some of the other variables, but some of the results are more sensitive to them.



APPENDIX TABLE—INCOME oF Propucers BEForRE DEPRECIATION OF FIxEDp CaPITAL, BY FARM S1ze*
(Millions of 1960 pesos except as otherwise indicated)

Gross income to producers

Salaries Iglecf%r:lec (before depreciation) Ij?:]r%?r
Farm Value paid to rental Rental Rental Total Per producer ducers
size added workers payments payments receipts (6) =(3) (thousand) (thousand)
(hectares) 1) (2) 3 € (5) —(H+5) (7) = (6) ~ (8) (8)
Under % 148.8 14.0 134.8 9.6 — 125.2 7560 165.6
¥%-1 145.8 21.0 124.8 9.2 — 1155 .8724 1324
1-2 3374 70.0 267.4 19.0 — 248.4 1.2980 1913
2-3 295.7 63.0 232.7 15.3 4.8 222.2 1.8991 117.0
3-4 286.4 62.7 2235 15.0 4.6 2133 2.3185 92.0
4-5 198.6 442 544.0 10.2 9.5 153.3 2.6426 58.2
5-10 844.5 190.5 654.0 41.8 7.6 619.8 3.6665 169.2
10-20 895.7 228.4 667.3 40.7 75 634.1 5.562 114.2
20-30 432.3 1223 310.0 19.4 5.1 295.7 6.712 44.050
3040 313.6 105.7 207.9 12.5 20.9 216.3 8.166 26.500
40-50 2263 76.5 149.8 8.1 204 162.1 9.981 16.240
50-100 735.8 2215 514.3 23.7 9.7 500.3 12.507 40.000
100-200 706.1 170.8 5353 20.7 6.3 5209 23.354 22.300
200-500 821.7 189.0 632.7 21.2 4.0 615.5 44927 13.700
500-1,000 533.3 105.6 427.7 10.9 11.9 428.7 103.53 4.140
1,000-2,500 441.6 77.7 363.9 6.8 104 367.5 186.07 1.975
Over 2,500 427.2 41.9 385.3 22 20.8 403.9 513.87 .786
TOTAL 7,790.9 1,804.8 6,047.2 286.4 1435 5,843.2 4,883.600 1,209.700

* See text for derivation of data. This is a revised version of Appendix Table A-4 in R. A. Berry and Alfonso Padilla, “The Distribution of Agriculturally Based In-
come in Colombia, 1960 (1970, processed).
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