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Why labor income shares seem to be constant?

Abstract
The common assumptions that labor income share does not change over time or across
countries and that factor income shares are equal to the elasticity of output with respect to
factors have had important implications for economic theory. However, there are various
theoretical reasons why the elasticity of output with respect to reproducible factors should
be correlated with the stage of development. In particular, the behavior of international
trade and capital flows and the existence of factor saving innovations imply such a
correlation. If this correlation exists and if factor income shares are equal to the elasticity of
output with respect to factors then the labor income share must be negatively correlated
with the stage of development. We propose an explanation for why labor income share has
no correlation with income per capita: the existence of a labor intensive sector which

produces non tradable goods.

JEL classification: E1, FO, OO0, O4.
Keywords: Factor Income Shares, Elasticity of output with respect to factors, two sector

model.




l. Introduction

The works by Cobb and Douglas (1928) and Kaldor (1961) created a paradigm for
macroeconomics. The idea that labor income share does not decrease or increase with time
or with economic growth® had important implications in macroeconomics and growth
theory. Considering an aggregate production function, if factor income shares are constant
and the price of each factor is determined by its marginal productivity then the elasticity of
output with respect to each factor is also constant. In other words the constancy of factor
shares implies that the Cobb- Douglas is a good approximation for the aggregate production

function.

Subscribing to this paradigm, almost all of the literature on economic growth accounting
assumes that the elasticity of output with respect to capital (and labor) is constant and have
concluded that the major part of economic growth is not explained by factor accumulation
but by growth in TFP1 (see Easterly and Levine, 2002; Solow, 1957 or Young, 1994
among others). However there are 3 theoretical reasons why the elasticity of output with
respect to reproducible factors, namely, physical capital and human capital, should be

positively correlated with the stage of development:

1. International Trade. Eli Hecksher (1919) and Bertil Ohlin (1939) argue that comparative
advantage arises from differences in national factor endowments. The Hecksher-Ohlin

theory predicts that countries specialize and export those goods that make intensive use of

! The result was confirmed by Gollin (2002).



locally abundant factors, while importing (producing less) goods that make intensive use of
factors that are locally scarce. In other words, countries specialize in goods characterized
by a high elasticity of output with respect to locally abundant factors. Therefore,
international trade and specialization should increase the elasticity of aggregate output with
respect to abundant factors and decrease the elasticity of aggregate output with respect to
scarce factors. Finally, if factor income shares are equal to the elasticity of aggregate output
with respect to factors then international trade and specialization should increase the ncome

share of abundant factors and decrease the income share of scarce factors.

2. Foreign Direct Investment (FDI). According to John Dunning (1988) location-specific
advantages can help explain the nature and direction of FDI. By location specific
advantages, Dunning means the advantages that arise from using resource and factor
endowments that are tied to a particular location. Therefore, firms producing labor-
intensive goods are likely to invest in labor abundant countries while firms producing
capital-intensive goods are likely to invest in capital abundant countries. This implies that
the behavior of FDI generates, in each country, an expansion in the sectors that use
intensively abundant factors and, as a result, should increase the elasticity of aggregate

output with respect to abundant factors and the income share of the abundant factors.

3. Factor Saving Innovations. Economic growth models of biased innovations have been
proposed by Zeira (1998) and Zuleta (2003) among others. In these models factor scarcity
generates incentives to invest in factor saving innovations, that is, people invest to reduce
the need of scarce factors and increase the relative use of abundant factors. If factor prices

are determined by marginal productivity of factors then laborsaving innovations reduce the



income share of workers and increase capital income share.

If factor prices are determined by their marginal productivity and, consequently, the income
share of each factor is identical to the elasticity of output with respect to such a factor, then
the three theoretical arguments described above imply that the income share of reproducible
factors should be positively correlated with the stage of development. So how can we

explain the absence of a trend for capital income shares?

In economic growth, theorists are used to working with aggregate production functions.
However, different sectors are likely to have different production functions and reveal
different behaviors. In particular, consider a very labor intensive non-tradable sector where
the possibilities of labor-saving innovations are low, namely, services, and suppose that this
sector produces a normal good, X. The other sector produces the good Y, which is tradable
and uses capital in a more intensive way. Under these circumstances, as an economy grows
the demand for the good X also grows, which creates the need to hire more workers. As
capital grows the cost of labor also increases, and so does the relative price of good X. If
the effect of the increase in prices (in sector X) on labor demand is higher than the effect of
the increase in capital, Y, then, as the economy grows, more labor is allocated to the
production of good X. Under such circumstances labor income share increases as the stock
of capital grows. As it will become clear, this happens when the elasticity of substitution
between goods X and Y is low enough. If this is the case, the question to ask is why capital
income share does not decrease with the stage of development. Our claim is that the
elasticity of output with respect to capital in sector Y is positively correlated with the stage

of development.



There are other models of economic growth that can explain why labor income share shares
are not correlated with income. Zuleta (2003) points out that the standard measure of labor
income includes raw labor income and human capital income and the standard measure of
capital income includes land income and physical capital income. However, if one
calculates the income share of reproducible factors (human and physical capital) it turns out
that it is positively correlated with the income level (see Krueger, 1999, Hansen and
Prescott, 2002 and Caselli and Feyrer, 2007). However, this approach cannot explain why

the income share of human factors is relatively constant.?

1. The Model

Consider a two-sector model, where each sector produces a different good. Both goods X
and Y are normal goods and their production functions are as follows:

Y =KL X =BL, )
where K is capital, L is labor, the sub-indexes x and y account for the amount of labor
devoted to the production of goods X and Y respectively, B is the labor productivity in the
production of good X, a is the elasticity of output with respect to capital in the production
of the good Y, and 1-a is the elasticity of output with respect to labor in the production of

the good Y.

2 We suggest a complementary explanation that can explain the trends of human factor shares within sectors
(see Young, 2006). In particular, our model predicts a positive trend in the labor income share in the capital
intensive (tradable) sector and a constant labor share in the labor intensive (non tradable) sector.



For simplicity we assume constant labor supply and normalize L=1. Therefore, Ly=1-Lx.
We also call k the capital labor ratio in sector Y and use good Y as a numeraire. Markets
are competitive so wage (w) is determined by the marginal productivity of labor, and the

interest rate (r) is determined by the marginal productivity of capital, namely,
W= (1—0!)ka = pB (2)

where p is the relative price of good X.

1
Given that both goods are normal we can assume a CES utility function, U = (C% +C/)?,

where Cy and Cx are the consumption of good Y and X respectively and the elasticity of

substitution is given by & =1/(1—¢) . Therefore, if the elasticity of substitution is positive,

then ¢<1 and if it is lower than one then ¢<0,

Agents maximize utility so relative prices and consumption should relate in the following

1-¢
a5
X ©)

Therefore if the relative price of good X grows then consumers substitute consumption of

way:

good X for consumption of good Y. For simplicity we assume that total demand behaves in

the same way that consumption does, that is, the demand for investment (I) of goods X and

Y issuchthat p=(l,/1, ). Inthis case,



p= (i)l‘”’ _ ( K- L) T‘“’
X BL, @

Combining equations 4 and 2 we get:

1
B? \w 1g-a), 41
e ®
l-«
Therefore, if ¢<0 or ¢> then aaf > 0. In other words, if the substitutability

between X and Y is low enough, namely, € <1 | then as the economy accumulates capital,
the share of workers devoting their time to the production of good X grows3. Therefore for
low elasticity of substitution between capital and labor there exists a positive relation

between capital and share of labor in the production of good X.

Now, the labor income share of the economy (LISh) is given by the ratio between wage

ayl-a
multiplied by the number of workers, L=1, and total output K*L™ + pBLy Using
equation 2 and rearranging,

l-«o

l-al, (6)

LISH =

From equation 6 it follows that if the elasticity of output with respect to capital in sector Y,
a , is constant then labor income share is positively correlated with the share of workers

devoted to the production of the good X. Finally, from equations 5 and 6 it follows that, if

€ <1 then labor income share grows as K grows, that is, as the economies grow labor

3 Estimates of Armington elasticities, that is, the elasticity of substitution between home and imported goods,
have been supplied by a variety of scholars (see Blonigen and Wilson, 1999, for example). In these studies it
is found that the Armington elasticities generally fall below 1.5. Given this result it is likely that the elasticity
of substitution between tradable and non tradable goods is below 1.5.



income share grows.

In general, there exists a positive trend in the share of workers devoted to the production of
services (see Table 1). Therefore, if the elasticity of output with respect to capital in sector
Y is constant, then labor income share should have a positive trend. In other words, only if
the elasticity of output with respect to capital in sector Y is positively correlated with the

stage of development then aggregate labor income share can be constant.

[Insert table 1 about here]

I11. Conclusions

The fields of International Trade, Foreign Direct Investment and Factor Saving Innovations
provide different theoretical reasons why the elasticity of output with respect to
reproducible factors should be positively correlated with the stage of development.
Similarly, if factor prices are determined by factor marginal productivities then the
elasticity of output with respect to factors determines factor income shares. This implies
that there are 3 different theoretical reasons why the income share of reproducible factors
should be positively correlated with the stage of development. In this paper we explain why
labor income share can be constant even if factor prices are determined by factor marginal
productivities and the elasticity of output with respect to reproducible factors increases with

the stage of development.




As an economy grows the demand for the goods produced by labor-intensive sector that is
not subject to labor saving innovations also grows, which creates the need to hire more
workers. As capital grows the cost of labor also increases, and so does the relative price of
the labor intensive good. Therefore, as the economy grows, more labor is allocated to the
production of the labor intensive good. Under such circumstances labor income share
increases as the stock of capital grows. This result implies that only if the elasticity of
output with respect to capital in sector Y is positively correlated with the stage

of development then aggregate labor income share can be constant.
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Table 1

Share of workers in services.

1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000
Italy 368 40.3 | 441 | 47.8 |55.2 | 58.5 | 59.2 | 62.2
Spain i - 39.7 | 449 | 50.1 [549 |61 62.3
Australia 38 40.5 | 46.6 | 49.3 | 529 | 55.3 | 60.3 | 63.6
Japan a1 46.9 | 515 | 54.2 |56.4 | 58.7 | 60.7 | 63.7
Germany 40.7 | 429 |47.6 |51 53 57.3 | 60.5 | 63.9
Finland - - - 51.8 | 56.5 | 60.7 | 64.5 | 66.3
Switzerland | 41.2 | 454 | - 55 58.3 | 63.6 | 66.9 | 69.8
France 43.1 | 47.2 |51.1 | 555 |60.8 | 64.6 |69 72
Sweden - - - 62.1 | 66.1 |67.8 |71 72.9
Austria 53.1 | 55 59.4 1625 |66.3 [69.2 | 721 | 731
U. K. 49.5 | 52 - 59.8 | 65.8 | 68.7 | 70.1 |73.2
Norway - - 56.1 | 616 | 654 |68.8 714 |73.8
Canada - 62.6 | 64.3 | 66.9 [705 |71.7 |74 74.1
USA - 61.1 | 654 | 659 [68.8 709 |73.1 | 744
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