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ABSTRACT

International evidence shows that the positive relationship
between product and agricultural labor has weakened during
the last 30 years, especially in emergent economies. Chilean
agriculture has not been left out of this phenomenon. The
main purpose of this reseach was to estimate the causality
relationships that govern the product, employment and
salaries in the Chilean silviculture-agricultural-livestock
sector, using a cointegration approach. Quarterly data
from the 1996-2005 period were employed to estimate
agricultural labor demand. A Cobb-Douglas agricultural
production function was employed and from it were derived
the minimum cost function and the labor demand as bases
of this study; the latter was approximated log-linearly to
find different measures of elasticity. The main results
shows that the estimated demand for agricultural labor
has long-run employment-product and employment-salary
elasticities of 0.38 and -0.88, respectively. An important
conclusion suggests that, compared with the employment-
product and employment-salary elasticities of labor demand
on the aggregated level, agricultural employment in the
long run results less sensitive to changes in the product,
but more sensitive to changes in salaries.

Key words: agricultural labor, Cobb-Douglas, employment-
product elasticity, employment-salary elasticity.

INTRODUCTION

A central tenet of the neoclassical theory is that labor
demand is directly linked to the added product: if the
economy grows, so does employment. International
evidence shows that the positive relationship between
product and agricultural labor has weakened during
the last 30 years, especially in emergent economies.
According to Klein (1992) and Reardon et al. (2001)
during the seventies and eighties, agricultural employment
in Latin American countries fell to almost half;
according to Dirven (2004) this fall was intensified
in the nineties.

Chilean agriculture has not been left out of this
phenomenon. As pointed out by Dominguez (2006),
the participation of agricultural employment within the
total Chilean employment has decreased from 19% in
1990 to 13.8% in 2004. A cursory analysis of the present
data indicates that this fall has intensified during the
last two years. In December 2006 the average yearly
participation of agricultural employment in the total
Chilean employment was 12.6% only. Furthermore,
agricultural production has increased during 16 years
by slightly more than 130%, growing at a yearly rate of
5.4% during the 1990-2006 period, while employment
in the sector remained stable at around 800 thousand
persons.

! Universidad de Talca, Facultad de Ciencias Empresariales, 2 Norte 685, Casilla 721, Talca, Chile.

E-mail rsaens@utalca.cl, globos@utalca.cl
2 Research assistant, Universidad de Talca, Chile.
Received: 26 October 2007. Accepted: 17 March 2008.

*Corresponding author.

CHILEAN JOURNAL OF AGRICULTURAL RESEARCH 68(4):391-400 (OCTOBER-DECEMBER 2008)



392

Several hypotheses explain what is known in literature
as a decline in the employment-product elasticity.
According to Weller (2000) the weakening of this
relationship would be permanent and structural and its
underlying cause would be a technological labor-saving
change: the product function would become more
capital-intensive over time due to the mechanization
of agricultural tasks.

A second hypothesis explaining the weakening of the
link between agricultural activities and employment is
that this could be occasioned by a temporary reduction
in the comparative price of capital versus labor. In
effect, according to the results found by Martinez
et al. (2001), the decrease in employment-product
elasticity in the Chilean economy -at the aggregated
level, which supposes other constant factors- would
not be permanent or structural, but only transitory
and could be perfectly well explained by the increases
attained by salary during the last years, as compared to
the price of capital and other supplies. For example, if
the important fall of interest rates experimented by the
Chilean economy during the last years is not repeated
in future, the growing phase of the cycle would again
bring about an increase in the employment-product
elasticity, without any modification of the natural
unemployment rate of the economy.

There is an important body of literature concerning the
Chilean labor market and especially regarding labor
demand. For example, Eyzaguirre (1981), Riveros y
Arrau (1984) and Paredes y Riveros (1993), estimated a
labor demand using data from the manufacturing sector.
Marcel (1987), Rojas (1987) and Meller y Laban (1987)
performed this exercice using aggregated employment
data. However, the results of these studies are quite
heterogeneous. One reason could be the scarcity of
available data; another, as discussed by Martinez et
al. (2001), the absence of cointegration relationships,
implying that some of the estimated demands are
merely spurious.

This study was a first step to explore the causes
underlying the fall experimented by the participation
of agricultural employment in the total employment
of the economy during the last 16 years. The main
objective was to estimate the causal relationships that
govern product, employment and salaries in the Chilean
silviculture-agricultural-livestock sector. A factor that
differentiates the labor market in this sector is the
tendency to mechanize agricultural tasks seen during
the last two decades, allowing to study the effect of
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an eventual labor-saving technological change on the
Chilean labor market.

MATERIALS AND METHODS

The model

The labor demand is derived from an agricultural
production function, which depends on the inclusion
of two production factors, capital and labor and is
expressed as:

y=y(K,L) [1]

where y = agricultural production level, K = amount
of capital and L = amount of labor. The reduction of
costs problem of each agricultural enterprise is given
by the restricted equation:

¢ (w,y)=min wL + K, subject to: y=y (L, K) [2]
K,L

where ¢ = total production cost expressed in Chilean
$; w = cost of labor (salary) expressed in Chilean $
h! and r = opportunity cost of capital expressed in
Chilean $ h'.

From the first order condition of the restricted
minimization problem, can be obtained the labor demand
(L% which minimizes the total cost ¢ (w, r), conditionned
on the product level (y) , is expressed as:

Li=Ld(w,1,y) [3]

If, for example, the agricultural production function
were Cobb-Douglas:

y =KL [4]

where a and 3 are constants. The labor demand would
be represented by the expression:
o 1

L (w1 = () Py 7 5
Applying natural logarithm to both sides of [5], it is easy
to see that for this specific functional form the employment-
product elasticity (g, ) is represented as: €, , = 1/(a.+ 3). The
employment-product elasticity measures the percentage
of change in the amount of employment as related to a
percentage change in the product level. However, we
do not know what is the “true” agricultural production
function. What we can observe in practice are the labor
hiring and capital factors levels which, in a competitive
scenario, minimize the total production cost.
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c* =wL* + rK* [6]

where L* and K* represent the optimum labor and
capital hiring which allow to obtain the minimum cost
function, is represented by c*.

The Shepard (Nicholson, 1997) precept can be applied
to rescue the labor demand function (LY) starting from
the minimum cost function c¢*:

Ld (y’ w, r) = w [7]
ow

Following Hamermesh (1993) and Martinez et al.

(2001), the expression [7] can be approximated log-

lineally, to find the labor demand equation, which is

the basis of this paper:

logLi=a,+a;logy+a,logw+aslogr [8]

where a,,a, and a; represent respectively the employment-
product, employment-salary and employment-cost of
capital of the labor demand elasticities.

The cost of capital for the period t (r,) is determined
by the equation proposed by Romer (2005) and also
employed by Bustos ef al. (1998) and Martinez et al.
(2001):

P, -p, (k) >
X ) (k)
pdy | F

where i; - 7, represents the real interest rate for the
period t; that is, according to Fisher’s equation (1930),
the difference between the nominal interest rate
(i;) and the inflation rate (w,). Coefficient § is the
depreciation rate, p, (k) is the relative price of capital
and (pfﬂ- p, (k)>/ p: (k) is the capital gain expected by
retaining capital during the period t.

rt:<it—m+6- [9]

Data

The quarterly data from the first quarter of 1990
(1990:1) to the fourth quarter of 2005 (2005:4) period
were used to estimate the aggregated labor demand.
The employment and salaries series (nominal index of
wages deflected by the Consumer Price Index, CPI)
were taken from the National Institute of Statistics
reports (INE, 2007a; 2007b) and that corresponding to
the Gross National Product (GNP) was obtained from
Central Bank reports (2007).

For the agricultural labor demand and as the deflector
for the silviculture-agricultural-livestock Gross National
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Product (GNP) was not available for the 1990:1 to 1995:4
period, quarterly data for the period 1996:1 to 2005:4
were used. The series of the silviculture-agricultural-
livestock sector GNP were obtained from the Central
Bank (2007) and that of agricultural employment
from the INE (2007a). No data after 2006 were used,
since in that year the INE introduced changes in the
methods employed for the employment survey, making
it impossible to set up an adequate overlapping method
at this time.

For the capital cost we considered, as did Martinez
et al. (2001), the interest rate reported by the Central
Bank for investments for operations at 90 days to one
year (basis 360 days) in the financial system deflected
by the inflation in 12 months. We also assumed a 10%
yearly depreciation rate and as proxy of the price of
capital the ratio between the deflector of the gross
fixed capital formation and the GNP deflactor, both at
the aggregated and the agricultural level. As a way to
avoid the unpredictability of the effective capital gains
series, the expected capital gains were estimated as the
movable average of four quarters in both agricultural
and aggregated cases.

When using quarterly data, there can eventually be a
relation of dependency between the variable studied
and the season of the year in which the measurement
was made. Given the nature of the country’s climate,
seasonality is especially strong in agricultural economic
series. For example, Troncoso y Lobos (2004) found
that in the case of fruit and vegetables, the seasonality
even influences the wholesale market margins in
Santiago, Chile.

In order to obtain a clearer signal of the tendency
guiding the levels of employment, product and salaries,
seasonality was removed from the series using the
Movable Averages Method. Although it is not free
from limitations, the technique employed besides being
easy, has some features that according to Soto (2002)
are desirable in any deseasonalization method: that on
applying the method to the deseasonalized series, no
new seasonal factors are obtained (characteristic of
idem-potency), that the average of the original series
should be conserved and that the seasonal components
be orthogonal among themselves. No deseasonalization
is done using dichotomic variables, since that method
assumes that seasonality is a deterministic phenomenon
and also, as indicated by Abeysinghe (1994), that the
dummies method can induce spurious correlations
between the already deseasonalized series.
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Unit root test

Two procedures were used to determine the existence
of unit roots in each of the series (x,): (a) the Dickey
and Fuller (1984) extended test, and (b) the Phillips
and Perron (1988) unit root test. To apply the Dickey
and Fuller test, equation [10] includes lags of variable
x with the purpose of controlling the autocorrelation
serial of the error, that is:

AX=PB1+ Bot + Axei+ 04 D, Axe+e [10]

where ¢, is the aleatory term (white noise) which is
assumed to follow a normal distribution. To detect the
existence of unit root, the null hypothesis Hy: A= 0 is
tested. Zivot and Andrews (1992) and Vogelsang and
Perron (1998) show that when the series is not seasonal,
the traditional t-Student values for unit roots are not
applicable; that is, the significance of the coefficient
obtained by means of ordinary means square follow a
non standard distribution, so the statistical T (tau) of
Dickey-Fuller must be used.

The Phillips-Perron test, complementary to that of
Dickey and Fuller, evaluates the same parameter A=0;
however, contrary to the previous procedure, the serial
autocorrelation of the error is not controlled by means
of lags of x, but by means of the direct correction of
the same t-Student statistic.

Cointegration tests

To prove the existente of a long-term relationship
between the employment, product, wages and capital
cost series, the two-step procedure of Engle and Granger
(1987) was used. First a simple linear model is estimated
by means of ordinary squared minima and then this is
tested to see if the residues of that model are stationary.
The cointegration hypothesis was also verifyed using
the Likelihood Ratio proposed by Johansen (1988) and
Johansen and Juselius (1990). In the first iteration of
the Johansen test, the non-existence of a cointegration
relationship is the null hypothesis. If this hypothesis is
discarded -because the LR is higher than the critical
value- the second iteration is evaluated, where the
existence of at most one co-integration relationship
(against the alternative of more than one) is the null
hiypothesis. In the third iteration, the existence of at
most two co-integration relationships (against the
alternative of more than two) is the null hypothesis.
And so successively.

The Johansen cointegration test, based on a generalization
of the Dickey-Fuller procedure, determines the number
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of co-integration equations called “co-integration range”.
If there are n co-integration equations, the averages of
the series are effectively integrated and the system of
autoregressive vectors (VAR) can be reformulated in
terms of levels of all the series.

An additional test was used to evaluate the existente
of a structural change: the Chow pronostics test
(1960) which is used to prove the null hypothesis of
the structural stability. That is, if the p value of the F
value obtained is low, then the null hypothesis of the
structural stability is discarded.

RESULTS AND DISCUSSION

The results of this study show that, considering
the increase in the relative cost of the workforce as
compared to the cost of capital (w/r) during the 1996 to
2005 period, it is possible to find a stable employment-
product relationship during the whole period examined
in this research. Therefore, it is possible to disagree
with the hypothesis of a structural and permanent fall
of the employment-product elasticity of the agricultural
labor demand.

Unit root and cointegration tests

The unit root proofs or tests in the levels and first
differences for each of the series are shown in Table
1. The results obtained show that the employment,
product, true salary and capital cost series, both on the
aggregated as those corresponding to the agricultural
sector, are integrated of order one. The results of the
Johansen test are shown in Table 2. They show that
the existence of a single cointegration vector cannot
be discarded; i.e., there is an equilibrium ratio beteen
employment, product, salary and capital cost -in the
agricultural sector and at the aggregated level- which
would allow to estimate a long-term labor demand
function. These results are also confirmed by the
Dickey-Fuller test (Table 3) which demonstrates the
presence of a unit root in the data generation process
of the analyzed series.

Long-term labor demand

Table 3 also allows to compare the results of estimating
-by ordinary least square- the labor demand of the
agricultural sector with its equivalent on the aggregated
level. Although the adjustment of the agricultural
labor demand model (adjusted R? = 0.72) is lower
than that found at the aggregated level (adjusted R?
= 0.96), the coefficients are statistically significant
in both cases, with signs according to the economic
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Table 1. Presence of unitary roots in the data-generating process: Augmented Dickey Fuller (ADF) and Phillips-

Perron tests.

Agricultural level Aggregated level®
ADF? Phillips-Perron ADF Phillips-Perron
Employment -1.92 -2.13 -1.22 -1.40
True salary -2.50 -3.35 -1.64 -1.60
Product -3.05 -3.27 -1.90 -1.46
Capital cost -1.66 -3.00 -3.06 -2.75
A Employment -6.46 -11.65 -5.28 -8.69
A True salary -7.36 -7.12 -9.30 -10.38
A Product -5.87 -9.50 -8.27 -7.93
A Capital cost -8.08 -7.29 -6.49 -6.67

! At the agricultural level, the critical values, both for the augmented Dickey-Fuller test (ADF) as for Phillips-Perron are: -3.52 and -4.19 for

significance levels of 5 and 1% respectively.

% At the aggregated level, the critical values, both for the augmented Dickey-Fuller test (ADF) as for Phillips-Perron are: -3.48 and -4.10 for

significance levels of 5 and 1%, respectively.

3 The augmented Dickey-Fuller test is done using a residue, except in the true salary and capital cost of the agricultural sector series, where two

residues are used.
A: Variation.

Table 2. Existence of a single cointegration vector: Johansen cointegration test.

Agricultural level Aggregated level
Calculated Likelihood Critical Critical Calculated Likelihood Critical Critical
value ratio (LR) value at 1% value at 5% value ratio (LR) value at 1% value at 5%
0.71 98.71 39.89 45.58 0.55 83.39 76.07 84.45
0.22 18.69 24.31 29.75 0.43 50.25 53.12 60.16
0.04 242 12.53 16.31 0.30 26.91 34.91 41.07
0.00 0.00 3.84 6.51 0.16 11.63 19.96 24.60
0.09 4.19 9.24 12.97
Table 3. Long-run labor demand for labor and demand elasticities for long-run labor.
Agricultural model' Aggregated model'
Coefficient Statistic t Coefficient Statistic t
Constant 5.63 9.10 1.57 2.78
Product 0.38 5.08 0.54 8.34
True salary -0.88 -3.99 -0.39 -3.53
Capital cost 0.04 1.94 0.02 2.01
Dummy? -0.55 -4.22
Adjusted R? 0.72 0.96
Observations 40 64
Dickey-Fuller -6.52 -3.91

! Employment is the dependent variable.

2 This was included to reflect the evidence in favor of a structural change in the demand for long and short run agricultural labor during the

first quarter of 2001.
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theory and of magnitudes similar to those obtained
in Chile by several authors. Among them, the work
of Solimano (1981) and Riveros y Arrau (1984)
using data of the manufacturing sector, the partial
adjustment of the labor demand estimated by Rojas
(1987), the aggregated labor demand and another
for the manufacturing sector estimated by Paredes
and Riveros (1993) and the estimation made by
Martinez et al. (2001) used employment data on the
aggregated level. The coefficients shown in Table 3
also correspond to the values estimated for long run
labor demand elasticities. The employment-product
elasticity of the agricultural sector is of 0.38 and of
0.54 on the aggregated level; on the other hand, the
employment-agricultural salary elasticity is of -0.88
and at the aggregated level it is of -0.39. Compared
to the rest of the economy, long-term agricultural
employment shows to be sensitive to changes in the
product but significantly more sensitive to changes
in salaries.

Structural change in labor demand

An eventual reason for the weakening experimented
by the employment-product relationship of the
agricultural sector is a structural change in the labor
demand, originating in variables out of the model. For
example Martinez et al. (2001) controlling by product
level and relative prices, report that Chilean economy
demanded less employment at the end of 2000. Likewise,
Bergoeing y Morandé (2002) point out that the political
discussion of the labor reform taking place at the end
of the nineties - which modified the institutional scene
governing the labor market, starting on December 1%,
2001, would have caused a 7% increase of the hiring
cost for the Chilean economy as a whole.

Although the already proven cointegration relationship
between employment and its explanatory variables could
make the existence of a structural change less probable
in principle, an additional test was carried out to prove
this change: the Chow forecast test. The results of that
test point out the absence of structural change in the
aggregated long-term (Table 4) and short-term (Table
5) labor demand. In the case of the agricultural labor
demand, however, the Chow forecast test shows evidences
in favor of a structural change in the long and short-run
labor demand for the first quarter of 2001 (Tables 4 and
5, respectively). The agricultural labor demand in Table 3
includes a dichotomic variable representing that structural
change, which proved to be statistically significant,
consistent with the first hypothesis of this study.
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It is also interesting to note that the structural change
observed in the agricultural labor demand is not in
the employment-product elasticity, but only in the
intercept of the function. This structural change could
have been occasioned at the time by a single increase
in the expected cost of hiring, due, for example, to the
uncertainty generated by the discussion of the labor reform
implemented at the end of 2001, and/or also, as pointed
out by Martinez et al. (2001), to permanent efficiency
gains found by farmers affected by the repercussions
of the Asian crisis at the end of the nineties. Whatever
the case, the present results negates the hypothesis of a
secular fall in the employment-product elasticity, either
on the aggregated or agricultural level.

Short term labor demand

Although Equation [8] adequately describes the labor
demand behavior it is possible that there might be other
factors which would cause short runs unbalances. To
estimate the adjustment dynamics towards the long-term
equilibrium, we employed the error correction method
proposed by Sargan (1984) and made known by Engle
and Granger (1987). The results of this exercise in Table
6 show that only two variables explain the adjustment of
employment towards its equilibrium: the change in the
product and the one period lag of the error correction
term. In the short-term, agricultural employment or
aggregated as may be the case - does not show to be
sensitive to changes in salary or to modifications in
the cost of capital.

As could be expected and in the range of the results
found by Garcia (1995) or Martinez (2001), the short-
term employment product elasticity -in agriculture as
on the aggregated- is smaller than long-term elasticity,
shown in Table 3.

CONCLUSIONS

The analysis of the equilibrium relationships between
employment, product and price of production factors
for the Chilean silviculture-agricultural-livestock sector
allows to reach the following conclusions.

Considering the increase during the last 10 years of the
relative cost of the workforce as compared to the cost
of capital, it is possible to find an employment-product
relationship stable in time, opposing the hypothesis
of a structural and permanent fall of this elasticity.
Furthermore, this stability is one of the factors allowing
to estimate a long-term agricultural labor demand.
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Table 4. Chow forecast test: long-run labor demand model.

Sample Agricultural model Aggregated model

1998 1999 2000 2005 1998 1999 2000 2005

4 4 4 4 4 4 4 4

1998:1 0.89 0.95 0.98 0.79 0.88 0.68 0.70 0.69
1998:2 0.77 0.90 0.96 0.69 0.94 0.67 0.53 0.68
1998:3 0.89 0.94 0.98 0.68 0.98 0.59 0.63 0.64
1998:4 0.64 0.87 0.96 0.57 0.96 0.46 0.53 0.57
1999:1 0.79 0.93 0.47 0.32 0.41 0.50
1999:2 0.62 0.88 0.36 0.26 0.38 0.48
1999:3 0.42 0.80 0.27 0.23 0.38 0.49
1999:4 0.25 0.75 0.22 0.59 0.60 0.61
2000:1 0.88 0.23 0.49 0.56
2000:2 0.75 0.16 0.36 0.51
2000:3 0.72 0.13 0.21 0.43
2000:4 0.69 0.10 0.29 0.51
2001:1 0.06 0.52
2001:2 0.28 0.80
2001:3 0.22 0.77
2001:4 0.67 0.70
2002:1 0.58 0.64
2002:2 0.51 0.59
2002:3 0.46 0.54
2002:4 0.36 0.47

Table numbers show the p-value.

The dates in the horizontal heading show the cut-off of the estimation sample and the dates in the left column are those for which the test was

done. The number after the year refers to the respective quarter.

Sometimes, discussions tend to confuse employment-
product arc elasticity with employment-product point
elasticity: the first does not condition the result because
of change in the relative price of the factors; the second
does, as it is a partial derivative of the employment
logarithm as respect the product logarythm in a previously
estimated demand function.

A statistically significant structural change is observed
-of the position, not the slope- in the agricultural labor
demand function for the first quarter of 2001. It is not
possible to explain this situation. A likely cause would
be the uncertainty generated by the political discussion
prior to the labor reform law implemented at the end of
2001; another, the permanent efficiency gains reached

by farmers as a consequence of the Asian crisis at the
end of the nineties.

The values found for the employment-product and
employment-salary elasticities of the agricultural labor
demand are 0.38 and -0.88 respectively. Compared
with the employment-product and employment-salary
elasticities of the labor demand on the aggregated level,
agricultural employment in the long run turns to be less
sensitive to changes in the product, but more sensitive
to changes in the salaries. An explanation could be that
the agricultural labour is less qualified, therefore, it can
be substituted more easily than that employed in the
rest of the economy.
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Table 5. Chow forecast test: short-run labor demand model.

Sample Agricultural model Aggregated model

1998 1999 2000 2005 1998 1999 2000 2005

4 4 4 4 4 4 4 4

1998:1 0.89 0.98 1.00 0.89 0.70 0.26 0.28 0.22
1998:2 0.77 0.96 0.99 0.82 0.68 0.22 0.25 0.20
1998:3 0.56 0.91 0.98 0.73 0.48 0.14 0.18 0.15
1998:4 0.26 0.81 0.96 0.62 0.27 0.09 0.13 0.12
1999:1 0.95 0.99 0.67 0.08 0.12 0.12
1999:2 0.89 0.99 0.57 0.29 0.34 0.26
1999:3 0.76 0.98 0.47 0.30 0.37 0.27
1999:4 0.53 0.96 0.39 0.26 0.37 0.27
2000:1 0.96 0.32 0.39 0.28
2000:2 0.93 0.25 0.26 0.22
2000:3 0.95 0.19 0.13 0.17
2000:4 0.82 0.13 0.95 0.33
2001:1 0.09 0.26
2001:2 0.42 0.79
2001:3 0.36 0.79
2001:4 0.80 0.73
2002:1 0.76 0.68
2002:2 0.68 0.75
2002:3 0.61 0.70
2002:4 0.52 0.63

Table numbers show the p-value.
Dates in the heading show the cut-off of the sample of the estimation and the dates in the left column are those for which the test was done.
Number after the year refers to the respective quarter.

Table 6. Short-run labor demand.

Agricultural model Aggregated model'
Coefficient Statistic t Coefficient Statistic t
Constant -0.01 -1.49 0.00 1.22
Change in the product 0.31 2.68 0.19 3.04
LP(-1) equation residue -0.92 -4.82 -0.29 -3.61
Adjusted R? 0.37 0.20
Observations 39 63

! Employment is the dependent variable.
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RESUMEN

Demanda por trabajo agricola en Chile: un enfoque
de cointegracion. Rodrigo Saens N.", German Lobos
A.',y Edinson Rivera A.2. La evidencia internacional
muestra que la relacidon positiva entre producto y
empleo agricola se ha debilitado en los tltimos 30 afios,
especialmente en economias emergentes. La agricultura
en Chile no ha estado al margen de este fendmeno. El
objetivo principal de esta investigacion fue estimar
las relaciones de causalidad que rigen al producto, el
empleo y los salarios en el sector silvoagropecuario
chileno, utilizando un enfoque de cointegracion. Para
la estimacion de la demanda por trabajo agricola se
utilizaron datos trimestrales del periodo 1996 a 2005.
Se utilizé una funcion de produccién agricola tipo
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Cobb-Douglas, a partir de la cual se derivo la funcion
de costo minimo y la demanda por trabajo base de
este estudio; esta ultima se aproximo log-linealmente
para encontrar distintas medidas de elasticidades. Los
principales resultados muestran que la demanda por
trabajo agricola estimada presenta elasticidades empleo-
producto y empleo-salario de largo plazo de 0,38 y
-0,88, respectivamente. Una importante conclusion
sugiere que, comparado con las elasticidades empleo-
producto y empleo-salario de la demanda por trabajo
a nivel agregado, el empleo agricola en el largo plazo
resulta ser menos sensible a cambios en el producto,
pero mas sensible a cambios en salarios.

Palabras clave: empleo agricola, Cobb-Douglas, elasticidad
empleo-producto, elasticidad empleo-salario.
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