~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Schneider, Dorothee

Working Paper
The labor share: A review of theory and evidence

SFB 649 Discussion Paper, No. 2011-069

Provided in Cooperation with:
Collaborative Research Center 649: Economic Risk, Humboldt University Berlin

Suggested Citation: Schneider, Dorothee (2011) : The labor share: A review of theory and evidence,
SFB 649 Discussion Paper, No. 2011-069, Humboldt University of Berlin, Collaborative Research
Center 649 - Economic Risk, Berlin

This Version is available at:
https://hdl.handle.net/10419/56621

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/56621
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

SFB 649 Discussion Paper 2011-069

The Labor Share: A Review
of Theory and Evidence

Dorothee Schneider*

* Humboldt-Universitat zu Berlin, Germany

This research was supported by the Deutsche

Forschungsgemeinschaft through the SFB 649 "Economic Risk™.

http://sfb649.wiwi.hu-berlin.de
ISSN 1860-5664

SFB 649, Humboldt-Universitat zu Berlin
Spandauer Stral’e 1, D-10178 Berlin

BERLIN

X
n
e
O
=
@)
Z
o)
O
LL

SFB 649




The Labor Share: A Review of Theory and Evidence

Dorothee Schneider*

October 14, 2011

Keywords: Factor Income Distribution, Labor Share, Labor Demand
JEL Classification: E25, J23, JO1

1 What is the Labor Share

The labor share is defined as the share of value added which is payed out to workers. It
is therefore often also called the wage share. Generally it is assumed that value added is
produced with capital and labor as input factors so that Y = F(K, L) where Y is value added
or output!, K the capital input, and L labor. The labor share is thus defined as:

WL
— 1
it (1)

W is the wage and P the price of output. The labor share is the nominal wage bill over nominal

S, =

output or nominal GDP. This fraction is also known as real unit labor costs. Nominal unit
labor costs, which play a significant role in monetary economics, are defined as the nominal
wage bill over real output: ULC = %.2

The labor share is a key indicator for the distribution of income in a country. It shows how
much of national income is distributed to labor and how much to capital. With two factors, it
follows that the capital share is s = 1 — s;,. The capital share includes all non-labor income
including interest income and economic profit which can be added together and be defined as
accounting profit (Mankiw, 2007).

Empirically the labor share is usually defined as total labor compensation or labor costs over
nominal GDP or nominal value added. As Krueger (1999) points out, this is not necessarily
straightforward. He poses the question how each part of the labor share should be defined.

Especially total labor compensation is not clearly defined. Compensation may include other

*I would like to thank Michael Burda for helpful comments and suggestions. Financial support by the German
Research Foundation (DFG) through the Research Network “Flexibility in Heterogeneous Labour Markets”
and by the “Collaborative Research Center 649: Economic Risk” is gratefully acknowledged. All remaining
errors are mine. Address: Humboldt-Universitat zu Berlin, School of Business and Economics, Institute for
Economic Theory II, Spandauer Str. 1, 10099 Berlin, e-mail: schnedor@staff.hu-berlin.de

'In what follows value added and output are taken to mean the same thing.

2Cf. Burda and Wyplosz (2009) pp. 291.



benefits, such as stock options, it may or may not include income of self-employed or benefits
of retirees such as health care.

Gomme and Rupert (2004) address these issues and define in detail how the US Bureau
of Labor Statistics measures the labor share. Labor compensation, WL, is defined here as
compensation of employees minus government wages and salaries, compensation of employees
of non-profit institutions, private consumption, farm compensation of employees, housing
compensation of employees and adjusted for the imputed labor compensation of self-employed.
The OECD provides several data sources for labor compensation. In the National Accounts,
labor compensation is defined as “Wages and salaries payable in cash or in kind” plus “the
value of social contributions payable by employers” (OECD, 2009). This is close to the
definition by Burda and Wyplosz (2009). The OECD provided measurement of the labor
share adjusts the measure of labor compensation by self-employed which is the total labor
costs.

The adjustment of self-employed is a widely discussed topic in the literature. Especially
in sectors with a high share of self-employed their income may change the labor share sig-
nificantly. Krueger (1999) simply attributes two-thirds of proprietors income to wage bill in
order to calculate the labor share. The OECD, the US Bureau of Labor Statistics, and the
EU KLEMS adjust labor compensation by self-employed by assuming the same average wage
of self-employed and employees in the sector. This will lead to measurement errors as in dif-
ferent countries and sectors the wages of employees and self-employed may differ significantly
(McKenzie and Brackfield, 2008; Arpaia et al., 2009; Gomme and Rupert, 2004; Timmer et
al., 2007).

The definition of value added, PY, is also not immune to differences in measurement.
The OECD (2009) defines value added as “as the difference between gross output (at basic
prices) and intermediate consumption (at purchasers prices)” which is in detail compensation
of employees, gross operating surplus, mixed income, and other taxes on production less
subsidies on production. McKenzie and Brackfield (2008) discuss the problem of subtracting
all subsidies and adjusting for taxes from the measurement. Gomme and Rupert (2004)
discuss further complications in the measurement of value added, such as the government’s
capital income or a lack of labor income in the housing sector. Corrado et al. (2009) indicate
the missing measurements for intangible assets, which should be accounted for in value added
and would be attributed to capital income. Also the inclusion for the informal sector is
relevant for the measurement of value added and the labor share (Jayadev, 2007; Liibker,
2007). Especially in developing countries, where the informal sector is large, this may play a
role.

These definition issues not only affect analyses which cover multiple countries, but also
analyses over a longer time frame. Figure 1 shows the labor share in Germany since 1925
as computed by the German statistical office (source: Destatis, National Accounts). Here

the share is defined as labor income of employees over GDP which is corrected for taxes and
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Figure 1: Labor Share in Germany, Source: Destatis

subsidies. The German case shows already problems for a long series. In this case the data
around the second world war is missing. The statistical office has, nevertheless, tried to give
a harmonized series for data that comes essentially from three different Germanys: Germany
before the second world war, West Germany and Germany after reunification. Figure 2 shows
the labor share for the US since 1947 in quarterly data from the US Bureau of Labor Statistics
as it is described by Gomme and Rupert (2004). This labor share covers the non-farm business
sector and is adjusted for self-employed. With the different definitions regarding the labor
share, a comparison of the German and the US labor share from both graphs should be only
be done with caution.

Due to these difficulties, a common definition of the labor share and its components is nec-
essary for cross-country analyses. For short and medium-run analyses of developed countries
the OECD and EU KLEMS offer harmonized datasets also on an industry level. Figure 3
shows harmonized series for six exemplary countries from the AMECO database of the Eu-
ropean Commission. This harmonized dataset starts in 1960 compared to the OECD and
EUKLEMS which start 10 years later. The labor shares in figure 3 are also adjusted for
self-employed. The German and US labor shares differ between the series above and the ones
from the AMECO database. Nevertheless the trends are similar. These figures show that in

empirical analyses concerning the labor share, the definitions of the share and the data source
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matter significantly.

2 The Labor Share Across Time and ldeas

The value of the labor share is determined by the level of employment, compensation payed,
and the level of value added. These levels are determined at the labor and product markets
and are thus subject to the behavior of labor demand, labor supply, and the level of output.
In the short-run changes in the labor share depend on the volatility and timing of shifts in
compensation and employment compared to total value of output. In the longer-run the level
and changes in the labor share depend on the precise production function and the resulting
labor demand as well as on the structure of the labor force and thus labor supply. Cobb and
Douglas (1928) present their famous production function which has direct implications for
the division of national income between workers and capital. Douglas (1976) writes about the

interconnection of the theory of production and the issues of distribution:

“We should not let these minor differences obscure the fact that a substantial
degree of equality between k (output elasticity of labor) and % (income share
of labor) has been attained. That is the central fact, and it both gives further
corroboration to the production function and tends to show that the distribution
of the product closely conforms to what, in a largely competitive society, we would
expect the marginal productivity of labor to produce. Both productivity and
distribution therefore, mutually reinforce each other.” and “The results of this
study lend further corroboration to the accuracy of the production function as a
description of manufacturing production and as a determinant of the distribution
of the product - which is a separate but allied subject.” (Cobb and Douglas, 1928,
pp. 912-913).

Under the assumption that the remuneration of work equals the marginal product of labor,
the theory of production usually has implications for the nature of the labor share and vice
versa. I will address the theories of production and their implications for the labor share.
Nevertheless, there are mechanisms which prevent a direct definition of the share from the
production function due to the inequality of wages and the marginal product. The academic
discussions of the labor share usually departs from observations in the data about the labor
share. These empirical facts are then translated in new models of production functions or
mechanisms of setting wages and employment. One discussion started at the early 20th
century and grew intense in the 1950s and 60s. After ideas from this time became “stylized
facts”, the evolution of the share became a topic again in the mid 1990s when data began to
denote from these facts. In the rest of this review I will address the empirical departures of

the discussions and their theoretical conclusions.



3 From Classical to Neo-Classical Ideas on the Labor Share

Most researchers who try to explain the importance of the distribution of income across fac-
tors quote Ricardo (1821) who described this as the main problem of Political Economy. In
a review on the implications of different economic theories on the distributive shares, Kaldor
(1955) compares the ideas of Ricardo, Marx, Keynes, and the Neoclassics (or “Marginalists”).?
Specifically, Kaldor (1955) assesses the theories under the empirical finding of strikingly con-
stant labor shares of national income, which is known also as Bowley’s Law.? He analyzes the

different theories across this notion of constant share:

“In fact no hypothesis as regards the forces determining distributive shares
could be intellectually satisfying unless it succeeds in accounting for the relative
stability of these shares in the advanced capitalist economies over the last 100
years or so, despite the phenomenal changes in the techniques of production, in the
accumulation of capital relative to labour and in real income per head.” (Kaldor,
1955, pp. 83-84).

Discussing of the work by Ricardo and Marx, Kaldor (1955) describes their main ideas
on the mechanisms of production, wage setting, and employment. Ricardo and Marx both
believed that wages are independent of their marginal product and employment is inelastically
supplied. While Ricardo stated that wages are set on a general supply price and the level
of employment by the available capital, Marx believed wages to be merely at a subsistence
level of the workers and that at all times the supply of workers outnumbered the demand
at the given wage level.® According to Ricardo the labor share was thus variable and only
depending on capital and the economic environment.® From Marx’s theory it follows that the
labor share is falling over time. As wages remain at the subsistence level, output increases
through increasing usage of capital per worker. Only if the workers would gain bargaining
power, their wages could improve. If these would improve at the same rate as output per
worker increases, this would lead at most to a constant share.” Kraemer (2010) argues that
the labor share was not of central interest to the classical economists and therefore they were
not trying to match data on the distribution of income. The neoclassical economists, on the
other hand, created their models following empirical findings where the labor share plays a
central role.

Compared to the classical theories, neoclassical theory assumes that all factors are remu-
nerated at their marginal product. Important implications from the neoclassical theory on

behavior of the labor share were derived by Marshall (1920) in his four laws of derived de-

3Kraemer (2010) gives an extensive review of the classic literature concerning the notion of constant labor
shares.

“Bowley’s Law is named after Sir Arthur Lyon Bowley, a British statistician (1869-1957). See Kraemer (2010)
and Bronfenbrenner (1971) for a discussion of the notion of “Bowley’s Law”.

3Cf. Kaldor (1955) pp. 84,85,87.

6Cf. Kaldor (1955) p.83 and Kraemer (2010) pp.7-8.

"Cf. Kaldor (1955) p.88.



mand. These rules describe how changes in prices and volumes of inputs and total output
are interconnected with the demand and supply elasticities. Hicks (1932) and Allen (1938)
present mathematical formulations of Marshall’s laws. A simple presentation of this can be
found in the comprehensive discussion of the theory of labor demand by Hamermesh (1993,
pp.23-29). He translates this to a simple production function with two inputs: capital and
labor, which are both homogeneous. The production function is linear homogeneous which

implies constant returns to scale,®

Y =F(K,L), (2)

where Y represents output, K capital, and L labor. Further assumptions are Fx > 0, F, > 0,
Frr <0, Frr, <0, and Fg 1 > 0. Assuming perfect competition with given factor prices r

and w and normalizing the output price to one, the firm maximizes profits by

maxg , F (K,L) —rK —wL. (3)

The first order conditions impose the marginal product of the input factor to be equal to its

respective market price,

Frg =, (4)
Fr=w (5)
The elasticity of substitution is defined as:
d(K/L)/(K/L)

 d(FL/Fk)/(FL/FK)
In the case of the linear homogeneous production function this is equivalent to:

FrFg
g =
FrgY

(7)

The elasticity of substitution states the ease with which the two input factors can be
substituted for each other while keeping output constant, or in other words how easily capital
and labor can be substituted for one another if the relative input price (which is the marginal
rate of substitution in this case) changes.

From these derivations Allen (1938) shows, under the given conditions from above, how
the compensated or constant-output labor demand elasticities and the uncompensated or total
labor demand elasticities can be derived. The compensated labor demand elasticity in the
terms of Hamermesh (1993, p.24) is

8Cahuc and Zylberberg (2004) analyze labor demand from the cost side of production analogously using
the duality of profit maximization and cost minimization. They also include a mark-up from the product
market in their analysis.



np =—(1—sp)o <0, (8)

ULK:(l—SL)O'>O. (9)

nrr states how much the amount of labor that is demanded by the firm is reduced if
wages increase by one percent while output remains constant. The compensated cross-price
labor demand elasticity, 17 i, analogously describes the change in the amount of labor that is
demanded due to a one percent change in the price for capital. The uncompensated demand
elasticities, 7 ; and nj -, describe how much labor demand changes due to a change in input

prices if the input is not adjusted in a way that output remains constant.

N =—(1—sp)o —sLn (10)

nix = (1—sz) (o —n) (11)

The change in the demand for labor due to a change in wages thus depends on a substitu-
tion and a scale effect. The substitution effect results from the compensated labor demand
elasticity. The scale effect comes into play as the price for the output of the firm increases if
wages increase relative to share of labor in total production. If the price of the good increases
the product demand decreases according to the price elasticity of demand for the product, 7.
These derivations contain the laws of demand by Marshall (1920) as they are also described
by Hicks (1932, p.242): The uncompensated labor demand elasticity is higher (i.e. the change
in the amount of labor demanded by the firm due to a change in wages is higher) (1) the
higher the price elasticity of demand for the product, 7; (2) the higher the elasticity of sub-
stitution, o; (3) the higher the supply elasticity of the other input factor; (4) the higher the
labor share, sy,. The first law stems from the scale effect. If the amount of output demanded
reacts strongly to price increase which is due to an increase of wages, the amount of labor
used in production will be reduced more as less output is produced. Law number two explains
that less labor per unit capital will be used in production if the two input factors are closer
substitutes if the relative price of labor increases. As the share of labor reflects the total cost
of labor in production, the fourth rule reflects the scale effect. If the share of the overall costs
is relatively high, a one percent increase in wages will lead to a higher cost increase and thus a
higher output price increase. These rules play a great role when explanations for the behavior
of the labor share over time are assessed and changes in wages and employment are taken into
account.

Cobb and Douglas (1928) developed a theory of production based on observed time series
data from American manufacturing which fits well into the Marshall-Hicks-Allen framework.

Analyzing the relations of capital and labor input as well as a production index, they found



the data to be matching a homogeneous production function of order one.? Cobb and Douglas
(1928) employed the function:
Y =bLPK'P, (12)

which has previously been introduced by Knut Wicksell'’. Y is output, L is labor, and K
is capital. They estimated this function, which has been known from then on as the Cobb-
Douglas production function, with OLS and find for the data at hand that b = 1.01 and
B = 3/4. This function has several special features. The marginal product of labor is %
which is again equal to the average product of labor. The elasticity of substitution between
labor and capital is constant at one, defined by the sum of 5 and 1 — 3. The attribute of linear
homogeneity and thus constant returns to scale implies that the revenue of total production
can be exactly divided across inputs by their marginal production elasticities. Thus, under
perfect competition, the labor share is defined as sgD = . The constant income share implies
that the input ratio will always adjust to the input price ratio in such a way that the income
share remains constant. It also means that the wage bill will increase at the same rate as
productivity so that the wage bill, the numerator of the labor share, will increase at the same
rate as output, the denominator of the share.'!

Having matched the data to a production function Paul Douglas and his colleagues contin-
ued to assess other datasets in order to confirm the validity and somewhat the universality of
the linear homogeneous production function. Next to analyzing time series by OLS, Douglas
also introduced cross sectional data analysis (Samuelson, 1979). For a whole range of coun-
tries, mostly Anglo-Saxon countries, the function Y = bLA K7 was estimated. Douglas (1976)
cites many of these studies where the authors find constant returns to scale so that 8 + j
approximately equal one. The estimated production elasticity of labor (f) varied, but was
apparently close to the observed labor share. Although Douglas (1976) does not address the
causes of the different production elasticities across industries or countries, he already men-
tions in Cobb and Douglas (1928) the possibility of changing production elasticities across
time.

There have been some critics of the Cobb-Douglas function and the finding of constant
income shares. Solow (1958a), Denison (1954), and Kravis (1959) discuss the fact that ob-
served income shares on industry level are not necessarily constant. They argue that due to
shifts in the weight of the industries within national income the overall labor share remains
roughly stable. Solow (1958a) claims that one should not build a theory on the single value

of the overall labor share, but should aim at explaining the underlying movements on the

9For a lively recount of the “discovery” of the Cobb-Douglas production function and the subsequent discussion
see Douglas (1976) and Samuelson (1979), who was a student of Paul Douglas.

10Samuelson (1979) explains at length how Douglas has been confused with Wicksell and Wicksteed and that
indeed Wicksell should be given credit to introducing this function. Some notes about the Wicksell’s and
Wicksteed’s ideas on the distribution of income can also be found in the appendix of Hicks (1932)

"Bronfenbrenner (1971, chapter 16), also a student of Douglas, discusses the Cobb-Douglas function in the
light of the Marshall-Hicks laws of demand and statistical evidence intensely and relates it to other theories
introduced afterwards.



lower levels of aggregation. Nevertheless Solow employed the Cobb-Douglas function and the
notion of constant income shares when he introduced his seminal paper on technical progress
(Solow, 1957, 1958b).

Following the criticism and the new concept of the elasticity of substitution, Arrow et al.
(1961) introduce a class of production functions which nests the Cobb-Douglas function as
well as the Leontief production function (or Walras-Leontief-Harrod-Domar assumption of
constant input coefficients, as it is called in Arrow et al. (1961)). The Constant-Elasticity-of-
Substitution (CES) functions is defined as follows:

Y =~ [6K~"+(1—8) L] 7, (13)

where Y is again output, L is labor, and K is capital. « is the efficiency or level parameter, §
the distribution parameter, and p the substitution parameter. The Cobb-Douglas production
function is nested in it in such a way that p = 0 implies an elasticity of substitution (o) of
one. Arrow et al. (1961) show that the labor share of the CES function is

$GBS _ U’?L = (1-6)° (7:;))1—0. (14)

Estimating a log-linearized version of this for US non-farm production data, Arrow et al.
(1961) find an elasticity of substitution smaller than one. Arrow et al. (1961) try to explain
why the labor share in some US industries remains constant while there is an observed increase
in the capital-labor-ratio and thus an increase in wages. Under the assumption of a unit
elasticity of substitution, the input-ratio would always be adjusted to changes in the relative
input prices in such a way that the income shares remain constant. With the CES function,
Arrow et al. (1961) claim that there are two countervailing effects: first, the labor share should
increase, since the relatively increasing input has a decreasing income share if elasticity of
substitution is between zero and one. This effect is then offset by neutral technological
change which dampens the rise in the labor share and keeps it roughly constant. Defining
the parameters it is possible using the CES function to assume movements in technology and
relative input prices which affect the labor share in a way that it is constant on the aggregate,
but does not necessary demand an elasticity of substitution of one.

Christensen et al. (1973) derive yet another production function, the translog production
function. The function build around a production frontier by a second-order logarithmic
taylor-approximation of a function F' = f (Y, X) = 0, where Y is a vector of outputs and X
a vector of inputs. Input shares can be easily derived from a translog cost function under
specific assumptions. Following the notation from above, (Hamermesh, 1993, pp. 40) presents

the translog cost function with multiple inputs as:

1
lnCzlnY—i—ao—l-Zailnw¢+§ZZbijlnwilnwj (15)
7 7 i

10



where wj; is the price for input ¢ =1, ..., N

The two factor translog cost function with capital and labor is as follows
1 2 1 2
InC = lnY—l—a0+a1lnw+(1—a1)lnr+§b1 (In w)” + by (lnw)(lnr)—|—§b1 (Inr)

Assuming that the cost function is linear homogeneous in the input prices and applying

Shepard’s Lemma, the labor share is a function of the input prices:

sgamlog =ai+bilnw+byinr (16)
The translog cost function approach to determine factor shares is often used in cases where
there are more than two inputs such as capital, labor, and intermediate inputs as in Adams
(1999), or in the analysis of capital and different labor inputs like skilled versus unskilled labor
(Berman et al., 1994; Machin and Van Reenen, 1998; Chennells and Van Reenen, 1999; Caroli
and Van Reenen, 2001; O’'Mahony et al., 2008). Here the distribution of total income among
multiple inputs can be easily analyzed. The factor specific input share is then Hamermesh
(1993, p. 40):

N
s = a; + 3 by Inwy, i = 1., N. (17)

K3
j=1

4 Theory of Growth and the Labor Share

The constancy of income share has played a large role in shaping the ideas about growth and
is a fundamental part of neoclassical growth theory pioneered, as mentioned above, by Solow
(1958b) and Swan (1956). Jones and Romer (2010) describe the influence of Kaldor (1961) and
his so known Kaldor Facts on the Solow-Swan neoclassical growth model. The fifth Kaldor
Fact states that the income shares are stable which relates to Kaldor’s quote of the beginning
of the section. This is taken into account by the neoclassical growth model. In this model
all quantities grow at the same exponential rate!? in the steady state and thus the income
shares remain constant. Technological progress is typically modeled as being Harrod-neutral
in growth models. Uzawa (1961) formulates this kind of growth with a similar functional
setup as used above for the labor demand analysis and shows that technical progress must be
labor augmenting in the steady-state, and thus Harrod-neutral, in order to keep functional

income share constant.'?

12Cf. Jones and Scrimgeour (2004).

3Drandakis and Phelps (1966) discuss the necessity of the assumption of a Harrod-neutral growth paths and
the constancy of the labor share in the neoclassical growth model. Hahn and Matthews (1964) survey
the neoclassical growth theory and the contributions by Uzawa (1961) and Solow (1999) provides a proof.
Jones and Scrimgeour (2004) give discussion and interpretation of the Uzawa (1961) work. See Acemoglu
(2003b) for a more recent discussion of labor and capital-augmenting technical change and their impacts in
the short and long-run on growth.
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The analysis above is focused on the available technology and how this determines the
labor share. Growth theory includes macroeconomic variables such as investments, savings
or consumption in their analysis next to technology. Here it is always important that capital
is accumulated while labor is not. Bertola et al. (2006) devote a chapter on the functional
income distribution in macroeconomic growth theory.!* Based on Bertola et al. (2006) Bertoli
and Farina (2007) describe recent theories concerning the labor share and empirical work with
a focus on growth theory. These articles explain how income shares in the Post-Keynesian
growth theory introduced by Harrod and Domar'® amend aggregate saving such that an
equilibrium is reached. In these models the distribution of income is determined by fixed-
coefficients-technology, fixed savings rates and exogenous growth rate. The neoclassical growth
model by Solow assumes the possibility of changing capital-output ratios. Under exogenous
technical progress Bertola et al. (2006) show that the steady-state capital share depends on
the rate of technical progress and the savings rate. Furthermore under a constant balanced
growth path the income shares remain constant as well while they will be higher under a regime
with a higher capital share. Bertola et al. (2006) cites also the newer strand of literature,
endogenous economic growth which has strong implications on the distribution of income.®
The main assumption of this literature is that on the aggregate production level there exist
increasing returns to scale. Under these circumstances the sum of the wage bill and the
capital bill exceed total output if factors are remunerated by their marginal product. Markets
therefore cannot be perfect. Bertola et al. (2006) and Bertoli and Farina (2007) stress that
this leaves the opportunity for political interventions into the markets and for non-market
processes which determine the distribution of income across factors which differs from the
rule of input price equals marginal product. These interventions will influence savings and
investment behavior, the growth path and clearly share of labor income of total production.

Young (2010) revisits Solow (1958a) and discusses different long-run dynamics of the labor
share on the industry level and the aggregate. He proposes several different growth models
which are unbalanced and can thus incorporate different labor share behavior of industries
within one economy. The models he proposes have in common that some in industries labor
share and/or the relative price of one input increases continuously while the labor share
in another industry or the other input’s price decreases. The models are such that on the
aggregate the labor share remains constant as if to fulfill Kaldor’s fact.!” Similarly Ngai
and Pissarides (2007) present a growth model with an aggregate Cobb-Douglas production
function, while structural change is taking place on the industry level. Here employment

moves across sectors following heterogeneity of TFP across sectors. They show an economy

Y4 Chapter 4, “Factor Income Distribution” in Bertola et al. (2006). See also Bertola (2000), chapter 2.2 for a
shorter description of the main ideas on functional income distribution and economic growth.

5Harrod (1939) and Domar (1946).

16See Bertola et al. (2006), p. 79, for a list of articles dealing with this topic or Romer (2001), Chapter 3.

"Most prominently Young (2010, pp. 100-101) discusses Kongsamut et al. (2001) and earlier versions of
Acemoglu and Guerrieri (2008) and Zuleta and Young (2007).
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on a balanced growth path while the employment share changes across industries. Acemoglu
and Guerrieri (2008) discuss the validity of constant share under a non-balanced growth
path. Here, differences in the sectors are due to differences in the supply of capital and thus
differences in the capital-labor ratios. Valentinyi and Herrendorf (2008) determine the capital
shares by industry in the US for multi-sector growth models and find differences in the shares
across sectors.

Interpreting the labor share in a growth framework always leaves the question of whether
the observed data reflects a steady state or a transition phase. This is especially interesting
if one also wants to interpret country differences. With country differences under neoclassical
growth analysis the countries are either in different stages of the same growth path with the
same steady state defined by the capital output ratio or technology differs and the steady
state varies between countries. As discussed by Bertola et al. (2006) market interventions
under aggregate increasing returns to scale leave differences in institutions as an explanation

for differences between countries.

5 The Labor Share Over the Business Cycle

Even though the labor share has traditionally been seen as relatively stable over time, there
is also a consensus from business cycle research that the share behaves countercyclically to
output. Returning to figure 2, cyclical movements around a trend are observable for the US,
especially until the mid 1990s. The analysis by McDonald and Solow (1981) starts with the
observation of wages and employment over the business cycle. They observed that wages
remain fairly unaffected by business cycle movements while there are changes in employment.
Hansen and Prescott (2005) discuss macroeconomic dynamics in the light of countercyclical
labor shares in the US between 1954 and 1993. While these detailed observations are mainly
based on data of the US, the European Commission (2007) cite detailed business cycle behavior
of the labor share for European countries. Countercyclical movements of the share can be
confirmed for all countries, but Germany. Choi and Rios-Rull (2009) and Rios-Rull and
Santaeulalia-Llopis (2010) summarize the behavior of the labor share in the short-run such
that it is relatively volatile, countercyclical, highly persistent, lagging output and overshoots
the initial loss after a positive technological shock. A set of papers analyze the movements
of the income shares over the cycle in dynamic general equilibrium models and come to the
conclusion, similarly to the endogenous growth literature, that there have to be rigidities
in the markets which keep prices and volumes from adjusting to shocks immediately and
perfectly. Gomme and Greenwood (1995) and Boldrin and Horvath (1995) introduce labor
and insurance contracts into the market which enable risk sharing between workers and firms.
Young (2004) introduces biased technological change in order to explain the countercyclical
behavior of the labor share. These analyses have in common that there is friction in markets

or adjustments in the short-run, but in the long-run the labor share remains roughly stable.
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Bentolia and Saint-Paul (2003) argue that changes in the product market markups, which
occur due to imperfect competition, may cause a cyclical movement of the labor share as they
fluctuate over the business cycle. A procyclical markup in the product market may cause
countercyclical shifts in the labor share. In several approaches for the analysis of business
cycles, wages are not determined by their marginal product, but by a bargaining process. In
the search and matching literature this is often done by introducing bargaining of workers and
firms over wages and employment (Pissarides, 2000). Choi and Rios-Rull (2009) introduce a
Real Business Cycle Model with search frictions and a non-competitive labor market, where
wages and hours are bargained over. These rigidities lead to wages that exceed the marginal
product of labor while employment remains fixed due to the search frictions. This leads
to a sluggish, countercyclical behavior of the share. Similar to the idea of inducing sticky
wages into a model through implicit contracts by Boldrin and Horvath (1995) and Gomme
and Greenwood (1995), Reicher (2011) shows how staggered wage setting in a search and
matching model can induce a countercyclical labor share. Reicher (2011) suggests that only
a subset of workers and firms bargain over wages at each point in time so that wages cannot
be adjusted immediately after an increase in productivity. After such an increase prices and
productivity go up while there is only a sluggish adjustment of aggregate wages. The labor
share is therefore countercyclical. Recent contributions in this literature aim at explaining
changes of business cycle movements of the labor share over time. Gali and van Rens (2010)
explain the decreasing procyclicality of labor productivity (PY/L) in the US with a reduction
in labor market frictions. As this is inversely related to the labor share, it implies a decreasing
countercyclical movement of the labor share. This is analyzed in an empirical application by
Morin (2011) who explains the decreasing countercyclicality of the labor share with decreasing

union power.

6 Medium-Run Changes

As the labor share was mostly believed to follow Kaldor’s stylized fact of constant labor
shares (Kaldor, 1961), there was only little research on the longer-run movements of the
labor share until the mid 1990s. Atkinson (1997) writes on the subject of factor shares:
“The share of wages, and whether it is constant or rising or falling, was once a central topic
in macroeconomics. As a student in the early 1960s, I listened to debates about different
theories of distribution [...]. Now, thirty years later, things seem to have changed, and factor
shares are not essential to macroeconomics.” (p. 207). Atkinson (1997) continues on and
reviews standard macroeconomic textbooks, which mostly quote the constancy of the labor
share, and the usage of the E25 JEL-code (aggregate factor distribution) and comes to the
conclusion that the topic has been neglected. At the same time, significant movements of the

labor share, especially in Continental Europe, started the discussion on the topic again.
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Poterba (1998) analyzes the income shares from the late 1950s to 1996. While finding
only very little change, which can mostly be attributed to business cycle movements in the
labor share, he highlights the differences of labor share movements across G7 countries. In
his sample labor shares in Continental Europe decreased since the 1970s while the shares
slightly increased in Canada and the UK. Observations by Poterba (1998) and others led to
a new discussion trying to understand why labor shares decrease in Continental Europe and
why the recent trends seem to vary across developed countries.'® Taking into account the
literature mentioned in the previous parts of this review there are several factors which can
lead to a continuous change of the labor share. The first factors could be purely technical:
There could be a change in the sectoral composition of the economy which was mentioned
in the analysis of the labor share in the short-run or the production technology itself could
change over time. As discussed in subsection 4 for the theory on economic growth, technical
progress is a crucial determinant of growth and the division of income. Changes in technology
could, for example, manifest themselves in changes in the elasticity of substitution between
the input factors. These sources of change keep the neoclassical assumption prices equal to
marginal costs. Acemoglu (2002a) argues, for example, that firms may invest into creating a
technology which is biased towards one input factor if the relative input price of this factor
is much lower. If markets are not perfect, as assumed by some endogenous growth theories,
profits and markups may be observed in markets. How these are distributed among factors
is not fixed. Labor and product market institutions will have an influence on the sharing
of economic rents between the factors of production. A change of institutions will therefore
most likely influence the labor share. A last factor that is often cited in influencing the
labor share is increasing globalization. International trade should lead to a decrease in profits
as competition increases but also to factor price equalization if factors and production are
mobile and homogeneous across countries. Several studies have investigated individual or
combinations of these factors on changes in the functional income distribution and will be

reviewed below.

6.1 Sectoral Composition and Technological Change

As mentioned in previous parts of the review several researchers have analyzed the distribution
of income by looking deeper into its composition across sectors. Solow (1958a) and recently
Young (2010) remarked the stability of the US labor share while the sectoral composition
underlying the aggregate distribution is much less constant. Beck (1958) and Denison (1954)
discuss the aggregate implication of sectoral movements across the US business cycle. There-
fore an obvious explanation for changes in the aggregate labor share in Continental Europe

could be sectoral change where industries with traditionally lower labor shares rise in their

18Extensive analyses of the behavior of the labor share in EU countries can be found in European Commission
(2007) and Arpaia et al. (2009). Rodriguez and Jayadev (2010) and Jayadev (2007) provide evidence of
decreasing labor shares around the globe, including developing countries.

15



share of value added. de Serres et al. (2002) check this hypothesis for five European countries
and the US. Adjusting the share of value added they find that most changes in France, Italy,
and the US can be accounted for by sectoral change and for Germany they find that the
downward trend in the labor share is fully explained by a shift towards industries with lower
shares. Their explanation is a structural change where manufacturing accounts for less in ag-
gregate value added while the relative value added in services increase. Garrido Ruiz (2005)
similarly estimates the sectoral changes for Spain and also finds it to be the dominant factor
for changes in the aggregate labor share. Arpaia et al. (2009) make a shift-share analysis for 15
European countries. Although they find sectoral change to be a significant source of changes
in the labor share, they show that the extend to which this holds for individual countries
depends also very much on the time frame of interest. In the German case, for example, they
find the offsetting effects of sectoral change and within-industry change only until 1995. The
largest change afterwards is due to changes in employees’ remuneration. Nevertheless, they
show that, except for very few cases, sectoral change had a decreasing and significant impact
on the labor share in Europe since 1970. Similarly Lawless and Whelan (2011) show that
as within-industry changes in employment and labor income are present, structural change
cannot be the single answer to the question why the labor share changes its medium run
trend in European countries. Therefore other approaches need to explain the within-industry
changes.

Lawless and Whelan (2011) suggest that technological change is the driving force behind
the decreasing income share of labor in Europe. As stated above, traditionally technologi-
cal progress which enables long term growth is thought to be labor-augmenting (” ‘Harrod-
neutral”’). Arpaia et al. (2009) argue that one reason for the shift in the income distribution
is capital-augmenting technological progress. In their analysis, they also include two kinds of
labor: skilled and unskilled workers. In addition to capital-augmenting technological progress
they find differences in the elasticity of substitution between the two kinds of labor and capital
to be changing the income shares. They follow a common argument that unskilled labor is a
substitute to capital while skilled labor and capital are complements. With an increasing cap-
ital stock it is not clear whether the positive impact of the complementarity between skilled
labor and capital or the substitution with unskilled labor dominates the shift of the labor
share. The European Commission (2007) estimate the impact of several possible influences
to the labor share on the aggregate level and for individual skill groups. They include two
different kinds of capital: fixed capital and usage of information and communication technol-
ogy (ICT). For both kinds of capital they find complementarity with high and medium-skilled
workers and substitutability with low-skilled workers. The overall impact on the labor share
is positive for fixed capital while it is insignificant for ICT use.!® Large positive and sig-

nificant overall correlations of the labor share and capital are also found by Checchi and

Y There is a large literature on the impact of technological change on the income distribution with respect to
skill. A review can be found in part III of Braun et al. (2009)

16



Garcia-Penalosa (2010). Guscina (2007) has similar results with respect to capital and ICT
and discusses additionally a structural break in 1985 for OECD countries. She claims that
it is likely that before the computer revolution technological progress was labor augmenting,
but turned to be capital augmenting in 1985. With a shorter dataset Jaumotte and Tytell
(2008) can only confirm the differences of the elasticity of substitution by skill and find no
significant overall impact of technology on the labor share. Evidence for capital-augmenting
technological progress is also found in an empirical study by Bentolia and Saint-Paul (2003).

In these articles technological change happens exogenously. Acemoglu shows in several
papers why and how technological change might be directed towards labor or capital saving
technology.?’ Similarly to Caballero and Hammour (1998), Acemoglu (2002b) shows in an
endogenous growth model how firms employ less labor after a wage shock but cannot lower
the labor share in the short run due to the elasticity of substitution. The factor prices invoke
technological change which is labor-saving and therefore reduces the labor share. Acemoglu
(2003b) introduces another endogenous growth model with endogenous technological change
where firms can invest in either capital- or labor-augmenting technological progress. De-
pending on the elasticity of substitution between capital and labor exogenous shifts in the
factor income distribution can have adverse short- and medium-run effects. In the long-run
equilibrium, technological progress is always labor-augmenting and the factor shares remain
stable.

Blanchard (1997) discusses the possibility of changes in technology to be a driving force for
the movements in labor shares. The general argument he poses against this hypothesis is that
the developed countries are too similar and close to the technological frontier such that large
differences in the evolution of labor share should not be observable. Considering the almost
stable labor share in the US and UK there would have to be some other differences than
technology that can explain the differences to Continental European in trends. Therefore he

argues for a cause connected to institutional settings in Europe which will be addressed next.

6.2 Noncompetitive Wage Determination

Since the 1960s most studies concerning factor shares have been nested in the neoclassical
production approaches. Generally it has been assumed that output is attained through a
Cobb-Douglas, CES or similar production functions. The literature adopts the view that labor
demand is determined by the marginalists’ perspective, but wages do not necessarily have to
equal labor’s marginal product. There can be mechanisms which can set wages above the
marginal product, such as union bargaining. Thus, with more general production functions,
such as the CES, and through introducing mechanisms which set wages higher compared to
the marginal product of labor, different income share movements can be explained.
Blanchard (1997) addresses these facts in combination with unemployment. He looks at the

differences and sources of the medium-run movements of the capital share and unemployment

20Cf. Acemoglu (2002b), Acemoglu (2003b), or Acemoglu (2003a).
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in Continental Europe and Anglo-Saxon countries. While the capital share and unemployment
increased in Continental Europe since 1980, they remained relatively stable in the Anglo-Saxon
countries. For Europe, Blanchard (1997) discusses an adverse supply shift in the 1970s which
is followed by an adverse labor demand shift in the 1980s. While he claims that the adverse
supply shift, i.e. higher wages at a given level of unemployment, was due to a productivity
slowdown to which wages did not adapt quickly, he examines several potential reasons for
the later labor demand shift. He describes the adverse demand shift as decreasing real wages
at constant input shares and productivity. The two reasons analyzed are changes in the
distribution of rents between labor and capital and labor-saving technological change. Using
a model of monopolistic competitive firms, Blanchard (1997) shows how an adverse supply
shift can decrease the capital share while raising unemployment and then how an adverse
labor demand shift can increase the capital share and the unemployment rate simultaneously.

More precisely, Blanchard (1997) first finds a shift in the relation of relative inputs and
relative input prices. A primary reason for a shift in this relationship is a shift in the distribu-
tion of rents across labor and capital. He therefore assumes that there are rents and markups
in the market. He dismisses the idea of increasing markups in the product market as the
competition in Europe has intensified at the time due to increasing trade. He believes that a
markup can only come from markups in the labor market and therefore argues that wages are
not equal to marginal productivity of labor. Blanchard (1997) describes how changes in labor
market institutions, such as a decreasing bargaining power of labor due to decreasing union
power, can decrease markups on wages.?! As another explanation of decreasing markups on
wages, Blanchard (1997) mentions that possibly firms reduce labor hoarding (or featherbed-
ding) as unions become less powerful. Firms might have employed so many worker such that
the last worker’s marginal product lies below his wage. Then a decrease in union power may
enable the firms to reduce the excess employment and thus decrease the markup on wages.
The second proposal for changes in the relationship between relative wages and input factors
is a labor-saving technological change which implies a change in the production function. He
questions this proposal as there needs to be a reason why countries with the same distance to
the technological frontier, such as Anglo-Saxon and Continental European countries, should
adopt fundamentally different production processes. Blanchard (2006) returns to this analysis
and still finds the problem to be largely unexplained, although he still argues that changes
in labor market institutions are the first candidate explanation. Notably, he is puzzled by
the differences in the late evolution of unemployment in countries with the same history of
decreasing labor shares since the 1980s, such as France with still high unemployment and the
Netherlands with lower unemployment.

There is a large strand of literature exploring different mechanisms how firms and workers

negotiate wages. McDonald and Solow (1981) present and model two common approaches:

21Blanchard (1997) revers to “efficient bargaining” which was introduced and formalized by McDonald and
Solow (1981) and will be explained below.
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the right-to-manage model?? and the efficient-bargaining model®®, which Blanchard (1997)
referred to.

In the right-to-manage model the union sets wages subject to maximizing their members
total utility and the firm decides on the level of employment accordingly. The firm maximizes
its profit subject to the exogenous wage. Thus, the wage-employment pair lies on the firm’s
labor demand curve. This ensures that the firm employs so many workers such that the
workers marginal productivity equals the wage rate. This works analogously to a monopoly
in the product market, which sets the price of a product according to the consumers’ product-
demand function. In figure 4 the labor demand curve is depicted by L?. Following Cahuc and
Zylberberg (2004), pp. 393-405, the wage in the right-to-manage solution solves the following

problem:

mat, [R (Ld (w)) — wId (w)} o [(u (w) — u (@) L? (w)} ! (18)

w, the wage, solves the Nash-product of the net gains of the firm and of the worker. The firm’s
surplus is the revenue given labor demand, Ld(w), of the firm at the given wage, R (Ld (w)),
minus the wage bill. The workers gain’s are the utility of the worker at the wage w minus
the utility the worker would receive from an alternative income at the outside option, w. The
individual utility surplus is multiplied by the amount of workers who are taking part in the
bargaining. The Nash-product is weighted by the bargaining power of the worker, v, and the
firm, 1 —~.24

McDonald and Solow (1981) show that the wage-employment outcome in the right-to-
manage model is not efficient. The firms and the union can improve the outcome by choosing
Pareto-superior points in the wage-employment plane. These points are characterized by
reaching at least the same revenue level for the firm and a wage-employment pair which
reaches a higher indifference curve of the union. The union’s utility function and thus its
indifference curves depend on its preferences for wages and employment. The Pareto-efficient
points that can be reached by bargaining are therefore found on a contract-curve, which
is defined as the tangency-points between the isoprofit-curves of the firm and the union’s
indifference-curves. These points can be found in the model of efficient bargaining, where
firms and unions bargain over wages and the level of employment simultaneously. As the
wage-employment outcomes are not located on the labor-demand curve any more, the wages
are above the workers’ marginal product of labor.

In figure 4 the iso-profit curves are the blue lines and the union’s indifference-curves are

*2McDonald and Solow (1981) calls this the Monopolist-Union model while MaCurdy and Pencavel (1986)
refer to it as the Labor-Demand-Curve-Equilibrium model.

ZMaCurdy and Pencavel (1986) refer to it as the Contract-Curve-Equilibrium model.

24For an extensive derivation of the labor share under different bargaining regimes under CES production
technology, multiple input factors and market rigidities see Arpaia et al. (2009). Checchi and Garcia-
Penalosa (2010) derive their predictions for their estimations from a right-to-manage bargaining model over
low-skilled wages which they combine with efficiency wages for high-skilled workers.
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Figure 4: Bargaining in the Labor Market, Source: Based on McDonald and Solow (1981, p.
901)
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green. Under the right-to-manage model the bargaining outcome would lie in point A, as
this point on the labor demand curve reaches the highest possible indifference curve of the
union. The contract curve, the brown line, starts in the point where the labor demand curve
offers the wage of the outside option. It then moves to the north-east of the figure to higher
indifferent-curves of the union and to lower isoprofit-curves. All points on the contract curve,
except (w, L), show a bargaining outcome, where the wage lies above the marginal product
of labor.

Cahuc and Zylberberg (2004), pp. 393-405, define the objective function of the efficient

bargaining model as

mazy,p, [R (L) = wL]' ™ [(u(w) = u (@) L) (19)

A general point in the case for efficient bargaining is, that outcomes off the labor demand
curve and on the contract curve can only be reached if there are some kind of quasi-rents
or profits that can be bargained over. The further up the wage-employment pair lies on the
contract curve (higher indifference-curve for the union) the larger is the share the workers
receive from these rents. The highest wage-employment pair that can be reached on the

contract curve lies on the zero-profit-curve of the firm. In this case all profits will be allocated
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to the workers and beyond this point the firm would have to shut down. How the profit is
eventually shared, or how far the bargained outcome is on the contract curve and away from
the labor demand curve, depends on the bargaining power of the firm.

Returning to the arguments of Blanchard (1997), the efficient bargaining model shows
how firms can be forced by strong unions to employ workers such that the workers’ wage
exceeds the marginal product of labor. If the bargaining power of workers decreases, the
bargained contract would lie closer to the labor demand curve and thus the labor share
would decrease. There are some empirical studies for single US industries analyzing how
close bargained contracts are to the labor demand curve. Dickens (1995) reviews a range of
empirical articles and comes to the conclusion that bargained wages are close to the labor
demand curve and are thus close to the marginal product of labor. MaCurdy and Pencavel
(1986) find, on the other hand, bargained wages to be on the contract curve for bargains with
the International Typographical Union between 1945 to 1973 and see this as a confirmation
that the efficient-bargaining model is close to actual negotiations. This is similar to the
estimations by Abowd (1989) who finds strong evidence for the efficient bargaining in US
collective bargaining agreements between 1976 and 1982. Manning (2010) surveys empirical
evidence on bargaining outcomes and quotes the estimated rent-sharing. The estimations
rage from close to zero for the rent of the worker to up to 76 percent. Although Manning
(2010) discusses several sources for possible inaccuracies for the individual estimations, the
results still show that there is room for bargained profits and hints on wage agreements where
wages exceed the marginal productivity of labor. This implies that unions may indeed have
bargaining power over wages and employment and therefore the level of bargaining power has
an influence over the size of the labor share.

Bentolia and Saint-Paul (2003) argue that as long as workers are paid by their marginal
product there is a direct relationship between the capital-output ratio and the labor share,
defined by technical parameters of the labor demand elasticity. In an empirical analysis they
estimate which factors could lead to a departure from the direct relationship and induce
a gap between the marginal product of labor and real wages. Next to capital-augmenting
technological progress they find labor adjustment costs and bargaining power of the workers as
significant influences on the development of the labor share in OECD countries on an industry
level. Their results on labor market institutions should be taken with care as they are both
measured with proxies. Adjustment costs is measured with averages of employment growth
by industry and bargaining power by an average over the adjusted conflict rate. Nevertheless,
Bentolia and Saint-Paul (2003) reach the conclusion that their results on bargaining power
indicates that bargaining tends to follow a right-to-manage model rather than an efficient
bargaining allocation.

Some articles combine the influence of technological progress discussed above and labor
market institutions on the labor share. Employing a search-model Hornstein et al. (2007)

describe the impact of the combination of capital-augmenting technological change and insti-
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tutions such as unemployment benefits or firing costs. In their model the institutions enhance
the labor-saving technological change and reduce the labor share. Following the model by
Hornstein et al. (2007), Ellis and Smith (2010) argue that technological advances and in-
creasing usage of ICT in production improves the bargaining power of the firms in markets
where wages are not payed by their marginal product, but are bargained over. Due to higher
bargaining power the share of labor income in total output will decrease and find a new
stable equilibrium at a lower level. Bental and Demougin (2010) approach the observation
of decreasing labor shares with a principal agent framework. In their model technology is
Harrod-neutral, but due to exogenously improving ICT the effort of workers is increasingly
observable. If workers’ effort is unobservable the workers receive a rent in the principal agent
framework. The wage is then higher than the marginal product of labor. If effort becomes
observable the incentives can be reduced and as monitoring improves wages approach the
marginal product of labor. Given the same amount of labor the share of labor in total output
therefore decreases. Similar to this, Checchi and Garcia-Penalosa (2010) introduce a deriva-
tion of the labor share with two types of workers, where the low-skilled wage is bargained
over in right-to-manage framework and high-skilled workers are payed through a contract
following incentives from an efficiency-wage model. In the efficiency-wage model the workers
wage is set, such that it covers the outside option and that the worker will just not shirk. The
efficiency wage is set according to the probability of being caught shirking and the outside op-
tion. Beside these two influences, the efficiency-wage model has no implications on the labor
share per se. In the model by Checchi and Garcia-Penalosa (2010) the overall labor share is
depending on the high-skilled wage and the low-skilled wage and employment. The low-skilled
labor outcome is again a function of the production technology, including the elasticities of
substitution between capital and both kinds of labor as well as the elasticity of substitution
between high and low-skilled work. The overall labor share is consequently a function of the
technology and the outside options.

Changes in product market institutions as a driving force for decreasing labor shares is
proposed by Azmat et al. (2011). They observed that in several industries, such as manu-
facturing and network industries, OECD countries have privatized companies and industries
in the same time frame the labor share decreased. They develop a model in which a firm
receives utility from profits but at the same time from employment itself. A publicly owned
firm will weigh employment higher in their objective function than a privately owned firm
which is more likely to maximize share holders’ profits. Thus a public company will employ
more workers at a given wage. Following an empirical investigation Azmat et al. (2011) con-
clude that reducing entry barriers and thus increasing competition in markets increases the
labor share as profit due to markups in the product market decrease. The decline of state
control and thus the importance of employment is a countervailing effect and decreases the
labor share. Across the OECD they find privatization to account for an average of 20 percent

of the decline of the labor share.
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Several articles estimate the impact of a whole range of labor market institutions and
product market institutions on the labor share in developed countries. Theoretically the sign
of the impact is not clear. Institutions designed to increase wages or employment may be
successful in increasing the labor share in the short-run, but it may also be an incentive to
substitute away from labor. The pace at which substitution is possible would depend on
the short- and long-run elasticities of substitution between the input factors. A classical
proxy for the bargaining power of workers is union density. In Jaumotte and Tytell (2008),
Guscina (2007), and the European Commission (2007) the overall impact of union-density on
the labor share is insignificant, while it is not robust in Checchi and Garcia-Penalosa (2010).
Decreasing union density therefore seem unlikely to have caused the declining labor share. The
European Commission (2007) split their results for different skill levels and find a negative
impact of union density on the low skilled wages share and positive impacts on medium
and high-skilled wage shares. Although this hints at diverging wages across skill groups,
Checchi and Garcia-Penalosa (2010) find classical wage compression when union density is
regressed on the 90/10 wage differential. Checchi and Garcia-Penalosa (2010) also include
bargaining coordination in their estimation and find strong positive impacts. This indicator
for bargaining power thus shows hat higher bargaining power of the worker may indeed increase
their share of output. Unemployment benefits seem to have a negative impact on the labor
share. The European Commission (2007) finds a strong negative impact on the overall labor
share and also significant negative estimates for low- and medium-skilled shares. The estimates
of Checchi and Garcia-Penalosa (2010) are also negative, but not robust, while Jaumotte
and Tytell (2008) have very small, but significant and negative estimates of unemployment
benefits on the wage share. From a theoretical point of view this is surprising as a higher
outside option of the worker should increase their share of total income. Here there seems to
be a negative employment effect as workers, especially low- and medium-skilled, rather choose
unemployment than working for lower wages. The European Commission (2007) shows that
a minimum wage has the expected effect of increasing the labor share especially for the low-
skilled. With regards to employment protection there seems no consensus in the data. While
Guscina (2007) finds a labor share increasing impact, the overall impact described by the
European Commission (2007) is negative. Split-up by skill groups the European Commission
(2007) shows that employment protection lowers low- and medium-skilled workers labor shares
while it increases high-skilled shares. As the results on the impact of labor market institutions
vary by policy and dataset there is no general conclusion if labor market liberalization would

increase or decrease labor’s share of income.

6.3 International Trade

Next to the computer revolution and liberalization of labor and product markets in Europe,
international trade picked up over the same time frame. International integration of product

and capital markets affect the individual factors of the determinants of the labor share in var-
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ious ways. Generally increasing trade should intensify competition and thus should decrease
markups and profits. As mentioned by Azmat et al. (2011) and shown by Schneider (2011),
the labor share increases with increasing competition on the product market. Industries are
affected differently by trade openness. The respective labor share in the industries where
profit margins decrease, may affect the aggregate labor share. Trade may therefore influence
the sectoral shifts from high-labor share industries to more weight of low-labor share indus-
tries in value added which was mentioned above. With regards to within-industry changes
of the labor share due to trade, one has to consider the influences of trade on the wage bill.
Increasing trade may affect the prices of tradeable input factors such as intermediate goods.
Depending on the elasticity of substitution between labor and the respective factor this may
increase or decrease labor demand at given domestic wages. Furthermore, firms may offshore
or outsource labor intensive production processes to countries with lower wages and conse-
quently decrease domestic labor demand. There are many studies concerning the impact of
trade openness on wages?® or employment /unemployment?.

Several studies have investigated the impact of trade openness on the overall labor share.
Harrison (2002) uses a Nash-Bargaining approach to derive theoretical implications of trade
on the labor share. She finds that the domestic labor share should rise if: (1) the foreign
wage premium rises, (2) the foreign premium to capital falls, (3) the fixed cost to capital
of reallocation rise, (4) the fixed cost to labor of reallocation rise. Estimating the impact
of openness on the labor share for developed and developing countries she concludes that
government influences, such as government spending and capital controls, increase the labor
share, while increasing trade shares, foreign direct investment inflows and exchange rate crises
decrease the labor income shares. Including an outside option of the firm to an efficient bar-
gaining approach Jayadev (2007) models the possibility of a firm to reallocate capital to other
countries for production. This should have a negative impact on the domestic labor share. He
confirms this hypothesis empirically in a large country panel for high- and medium-income
countries. In a theoretical model Pica (2010) comes to a similar conclusion. He analyzes the
impact of capital market integration on the labor share and lifetime utility in a two country
overlapping-generation model. Capital market integration decreases the labor share of income
which decreases capital accumulation. The overall impact on workers’ labor market outcomes
is unclear. Guscina (2007), Jaumotte and Tytell (2008) and the European Commission (2007)
show in their empirical analyses that trade openness (imports+ exports/valueadded) and off-

shoring decreases the labor share. The estimation results of European Commission (2007) im-

#5Cf. to Krugman (2008) for a general discussion or Rama (2003) for estimations on the impact of trade
liberalization on wages.

20Felbermayr et al. (2011) estimates the impact of trade on unemployment and finds openness to be unemploy-
ment reducing. Helpman and Itskhoki (2010) create a model where trade openness increases unemployment
if labor market rigidities are high and decrease it if the are low. Braun et al. (2009), part II, analyze the
interconnection between trade and ICT capital on employment. They show that while trade may cause
workers displacement in the short-run it may enhance employment in the long-run. Furthermore the impact
of trade on employment depends on the industry
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ply that the negative impact of openness is fully absorbed by medium-skilled workers. While
high- and low-skilled workers seem unaffected by increasing trade medium-skilled workers’
wage bill decreases. Jaumotte and Tytell (2008) find the negative impact of offshoring to
be mostly affecting high-skilled sectors, while low-skilled sectors remain unaffected. ? show
a higher risk of unemployment especially for medium-skilled workers due to international

outsourcing in a study for Germany.

7 Concluding Remarks

After Atkinson’s remarks (Atkinson, 1997) that the interest in the labor share has disappeared,
it has suddenly been addressed again by various researchers and analyzed from multiple points
of view. This literature review describes the multitude of influences, such as technology,
institution, or globalization, which impact the income share of labor over time. The changes
are not homogeneous and vary by country, industry and characteristics of the labor force such
as skills. Atkinson (2009) discusses the importance of dealing with the factor income shares
in a more current article ”Factor shares: the principal problem of political economy?” an

concludes as follows:

“There is a great need, particularly at this juncture, to unify the different
branches of economics. The link between macro and micro is essential, and eco-
nomics has suffered from allowing these to go their separate ways. Empirically, the
national accounts need to be brought closer to micro-data on households. Theo-
retically, the aggregate analysis of distribution needs to look at both profits and
the wages of heterogeneous workers. Growth theory, macroeconomics, and labour
economics are all part of the mix.” (Atkinson, 2009, p.15 ).

These words underline that there is no unifying theory or empirical approach that can
simply bring out the underlying nature of factor shares. While one might argue that Kaldor’s
stylized fact of constant shares holds for the US and the UK, the developments in Europe
still question the underlying mechanisms. A stylized fact today should be able to explain
the differences in the labor share movements as well. It may be possible to find common
ground on the description of the labor share for cyclical short-run movements, but there is
less consensus for findings in the longer-run. As the analysis of factor income share is complex
there are still many avenues for research, empirical and theoretical, for finding the influences

which have a truly significant impact on the functional income distribution.

25



References

Abowd, John M., “Collective Bargaining and the Division of the Value of the Enterprise,”
NBER, Working Papers 2137, National Bureau of Economic Research, Inc November 1989.

Acemoglu, Daron, “Directed Technical Change,” The Review of Economic Studies, 2002,
69 (4), pp. 781-809.

_, “Technical Change, Inequality, and the Labor Market,” Journal of Economic Literature,
2002, 40 (1), pp. 7-72.

_, “Cross-Country Inequality Trends,” The Economic Journal, 2003, 113 (485), pp. F121-
F149.

_, “Labor- and Capital-Augementing Technical Change,” Journal of the European Economic
Association, 2003, 1 (1), 1-37.

and Veronica Guerrieri, “Capital Deepening and Nonbalanced Economic Growth,”
Journal of Political Economy, 2008, 116 (3), pp. 467—498.

Adams, James D., “The Structure of Firm R&D, the Factor Intensity of Production, and
Skill Bias,” The Review of Economics and Statistics, 1999, 81 (3), 499-510.

Allen, Roy George Douglas, Mathematical Analysis for Economists, London: Macmillan,
1938.

Arpaia, Alfonso, Esther Pérez, and Karl Pichelmann, “Understanding Labour Income
Share Dynamics in Europe,” MPRA Paper 15649, University Library of Munich, Germany
5 2009.

Arrow, Kenneth J., Hollis B. Chenery, Bagicha S. Minhas, and Robert M. Solow,

)

“Capital-Labor Substitution and Economic Efficiency,” The Review of Economics and

Statistics, 1961, 43 (3), pp. 225-250.

Atkinson, Anthony B., “Macroeconomics and the Distribution of Income,” in Philip
Arestis, Gabriel Palma, and Malcolm Sawyer, eds., Markets, Unemployment, and Economic
Policy, Routledge, UK, 1997, pp. 207-222.

_, “Factor Shares: the Principal Problem of Political Economy?,” Ozford Review of Economic
Policy, 2009, 25 (1), 3-16.

Azmat, Ghazala, Alan Manning, and John M. Van Reenen, “Privatization, Entry
Regulation and the Decline of Labor’s Share of GDP: A Cross-Country Analysis of the

Network Industries,” Economica, 2011, Forthcoming.

26



Beck, James W., “An Interindustry Analysis of Labor’s Share,” Industrial and Labor Re-
lations Review, 1958, 11 (2), pp. 231-246.

Bental, Benjamin and Dominique Demougin, “Declining Labor Shares and Bargaining
Power: An Institutional Explanation,” Journal of Macroeconomics, 2010, 32 (1), 443-456.

Bentolia, Samuel and Gilles Saint-Paul, “Explaining Movements in the Labor Share,”

Contributions to Macroeconomics, 2003, 3 (1).

Berman, Eli, John Bound, and Zvi Griliches, “Changes in the Demand for Skilled
Labor within US Manufacturing: Evidence from the Annual Survey of Manufacturers,”
The Quarterly Journal of Economics, 1994, 109 (2), 367-397.

Bertola, Giuseppe, “Macroeconomics of Distribution and Growth,” in Anthony B. Atkinson
and Francois Bourguignon, eds., Anthony B. Atkinson and Francgois Bourguignon, eds.,
Vol. 1 of Handbook of Income Distribution, Elsevier, 2000, chapter 9, pp. 477 — 540.

Bertola, Guiseppe, Reto Foellmi, and Josef Zweimiiller, Income Distribution in

Macroeconomic Models, Princeton University Press, 2006.

Bertoli, Simone and Francesco Farina, “The Functional Distribution of Income: A Re-
view of the Theoretical Literature and of the Empirical Evidence Around Its Recent Pattern
in European Countries,” Department of Economic Policy, Finance and Development (DEP-
FID) University of Siena, 2007.

Blanchard, Olivier J., “The Medium Run,” Brookings Papers on Economic Activity, 1997,
(2), 89-158.

_ , “European Unemployment: the Evolution of Facts and Ideas,” Economic Policy Journal,
2006, 21 (45), 5-59.

Boldrin, Michele and Michael Horvath, “Labor Contracts and Business Cycles,” The
Journal of Political Economy, 1995, 103 (5), pp. 972-1004.

Braun, Sebastian, Michael C. Burda, Dorothee Schneider, and Battista Sev-
ergnini, “The Impact of ICT on Employment,” Technical Report, European Commission
- Directorate General Information Society and Media, Unit C1 - Lisbon Strategy and 12010
2009.

Bronfenbrenner, Martin, Income Distribution Theory, Aldine, Atherton, 1971.

Burda, Michael C. and Charles Wyplosz, Macroeconomics: A European Text, fifth ed.,
Oxford University Press, 2009.

27



Caballero, Ricardo J. and Mohamad L. Hammour, “Jobless Growth: Appropriability,
Factor Substitution, and Unemployment,” Carnegie Rochester Conference Series on Public
Policy, 1998, 48 (7), 51-94.

Cahuc, Pierre and André Zylberberg, Labor Economics, MIT Press, 2004.

Caroli, Eve and John M. Van Reenen, “Skill-Biased Organizational Change? Evidence
from A Panel of British and French Establishments,” The Quarterly Journal of Economics,
2001, 116 (4), 1449-1492.

Checchi, Daniele and Cecilia Garcia-Penalosa, “Labour Market Institutions and the
Personal Distribution of Income in the OECD,” Economica, 2010, 77 (307), 413-450.

Chennells, Lucy and John M. Van Reenen, “Has Technology Hurt Less Skilled Work-
ers?,” The Institute For Fiscal Studies, Working Paper Series No. W99/27, 1999.

Choi, Se-Kyu and José-Victor Rios-Rull, “Understanding the Dynamics of Labor Share:
The Role of Noncompetitive Factor Prices,” Annals of Economics and Statistics, 2009,
95/96, 251-278.

Christensen, Laurits R., Dale W. Jorgenson, and Lawrence J. Lau, “Transcendental
Logarithmic Production Frontiers,” The Review of Economics and Statistics, 1973, 55 (1),
pp. 28-45.

Cobb, Charles W. and Paul H. Douglas, “A Theory of Production,” The American
Economic Review, 1928, 18 (1), pp. 139-165.

Corrado, Carol, Charles Hulten, and Daniel Sichel, “Intangible Capital and U.S.
Economic Growth,” Review of Income and Wealth, 2009, 55 (3), 661-685.

de Serres, Alain, Stefano Scarpetta, and Christine de la Maisonneuve, “Sectoral
Shifts in Europe and the United States: How They Affect Aggregate Labour Shares and
the Properties of Wage Equations,” OECD Economics Department Working Papers 326,
OECD Publishing April 2002.

Denison, Edward F., “Income Types and the Size Distribution,” The American Economic
Review, 1954, /4 (2), pp. 254-269.

Dickens, William T., “Do Labor Rents Justify Strategic Trade and Industrial Policy?,”
Working Paper 5137, National Bureau of Economic Research May 1995.

Domar, Evsey D., “Capital Expansion, Rate of Growth, and Employment,” Econometrica,
Journal of the Econometric Society, 1946, pp. 137-147.

28



Douglas, Paul H., “The Cobb-Douglas Production Function Once Again: Its History, Its
Testing, and Some New Empirical Values,” The Journal of Political Economy, 1976, 84 (5),
903-916.

Drandakis, Emmanuel M. and Edmond S. Phelps, “A Model of Induced Invention,
Growth and Distribution,” The Economic Journal, 1966, 76 (304), pp. 823-840.

Ellis, Luci and Kathryn Smith, “The Global Upward Trend in the Profit Share,” Applied
Economics Quarterly (formerly: Konjunkturpolitik), 2010, 56 (2), 231-256.

European Commission, “The Labour Income Share in the European Union,” Employment
i Furope 2007, 2007.

Felbermayr, Gabriel, Julien Prat, and Hans-Jorg Schmerer, “Trade and Unemploy-
ment: What Do the Data Say?,” European Economic Review, 2011, In Press, Corrected
Proof.

Gali, Jordi and Thijs van Rens, “The Vanishing Procyclicality of Labor Productivity,”
IZA Discussion Papers 5099, Institute for the Study of Labor (IZA) July 2010.

Gomme, Paul and Jeremy Greenwood, “On the Cyclical Allocation of Risk,” Journal
of Economic dynamics and control, 1995, 19 (1-2), 91-124.

_ and Peter Rupert, “Measuring Labor’s Share of Income,” Policy Discussion Paper 7.
Federal Reserve Bank of Cleveland., 2004.

Guscina, Anastasia, “Effects of Globalization on Labor’s Share in National Income,” IMF
Working Papers 06/294, International Monetary Fund January 2007.

Hahn, Frank H. and Robert C. O. Matthews, “The Theory of Economic Growth: A
Survey,” The Economic Journal, 1964, 74 (296), pp. 779-902.

Hamermesh, Daniel S., Labor Demand, Princeton University Press, 1993.

Hansen, Gary D. and Edward C. Prescott, “Capacity Constraints, Asymmetries, and
the Business Cycle,” Review of Economic Dynamics, 2005, 8 (4), 850 — 865.

Harrison, Anne E., “Has Globalization Eroded Labor’s Share? Some Cross-Country Evi-

dence,” mimeo, 2002.

Harrod, Roy F., “An Essay in Dynamic Theory,” The Economic Journal, 1939, 49 (193),
14-33.

Helpman, Elhanan and Oleg Itskhoki, “Labour Market Rigidities, Trade and Unemploy-
ment,” Review of Economic Studies, 2010, 77 (3), 1100-1137.

29



Hicks, John R., The Theory of Wages, London: Macmillan, 1932.

Hornstein, A., P. Krusell, and G.L. Violante, “Technology-Policy Interaction in Fric-
tional Labour-Markets,” The Review of Economic Studies, 2007, 74 (4), 1089.

Jaumotte, Florence and Irina Tytell, “How has the Globalization of Labor Affected the
Labor Income Share in Advanced Countries?,” IMF Working Papers 07/298, International
Monetary Fund January 2008.

Jayadev, Arjun, “Capital Account Openness and the Labour Share of Income,” Cambridge
Journal of Economics, 2007, 31 (3), 423.

Jones, Charles I. and Dean Scrimgeour, “The Steady-State Growth Theorem: A Com-
ment on Uzawa (1961),” NBER WORKING PAPER SERIES, November 2004, (10921).

and Paul M. Romer, “The New Kaldor Facts: Ideas, Institutions, Population, and

Human Capital,” American Economic Journal: Macroeconomics, 2010, 2 (1), 224-245.

Kaldor, Nicholas, “Alternative Theories of Distribution,” The Review of Fconomic Studies,

1955, 23 (2), pp. 83-100.

_, “Capital Accumulation and Economic Growth,” in F. Lutz and D.C. Hague, eds., The
Theory of Capital, 1961.

Kongsamut, Piyabha, Sergio Rebelo, and Danyang Xie, “Beyond Balanced Growth,”
The Review of Economic Studies, 2001, 68 (4), 869-882.

Akos Valentinyi and Berthold Herrendorf, “Measuring Factor Income Shares at the
Sectoral Level,” Review of Economic Dynamics, 2008, 11 (4), 820-835.

Kraemer, Hagen, “The Alleged Stability of the Labour Share of Income in Macroeconomic
Theories of Income Distribution,” IMK Working Paper, 2010, (11).

Kravis, Irving B., “Relative Income Shares in Fact and Theory,” The American Economic
Review, 1959, 49 (5), pp. 917-949.

Krueger, Alan B., “Measuring Labor’s Share,” The American Economic Review, 1999, 89
(2), 45-51.

Krugman, Paul R., “Trade and Wages, Reconsidered,” Brookings Papers on Economic
Activity, 2008, 2008 (1), 103-154.

Lawless, Martina and Karl T. Whelan, “Understanding the Dynamics of Labor Shares
and Inflation,” Journal of Macroeconomics, 2011, 33 (2), 121 — 136.

Liibker, Malte, “Labour Shares,” International Labor Office: Technical Brief, 2007, 1.

30



Machin, Stephen and John M. Van Reenen, “Technology and Changes in Skill Struc-
ture: Evidence from Seven OECD Countries,” Quarterly Journal of Economics, 1998, 113
(4), 1215-1244.

MaCurdy, Thomas E. and John H. Pencavel, “Testing between Competing Models
of Wage and Employment Determination in Unionized Markets,” The Journal of Political
Economy, 1986, 94 (3), pp. S3-S39.

Mankiw, N. Gregory, Macroeconomics, sixth ed., Worth Publishers, 2007.

Manning, Alan, “Imperfect Competition in the Labor Market,” in Orley Ashenfelter and
David Card, eds., Handbook of Labor Economics, Vol. 4B, North-holland, 2010.

Marshall, Alfred, Principles of Economics, 8th ed., New York: Macmillan, 1920.

McDonald, Ian M. and Robert M. Solow, “Wage Bargaining and Employment,” The
American Economic Review, 1981, 71 (5), 896-908.

McKenzie, Richard and David Brackfield, “The OECD System of Unit Labour Cost
and Related Indicators,” OECD Statistics Working Papers, 2008, 4.

Morin, Annaig, “Rising procyclicality of Wages: What Role for Trade Unions?,” mimeo,
Bocconi University, Milan 2011.

Ngai, L. Rachel and Christopher A. Pissarides, “Structural Change in a Multisector
Model of Growth,” American Economic Review, 2007, 97 (1), 429-443.

OECD, “Compensation of Employees,” National Accounts at a Glance 2009, 20009.

O’Mahony, Mary, Catherine Robinson, and Michela Vecchi, “The Impact of ICT on
the Demand for Skilled Labour: A Cross-Country Comparison,” Labour Economics, 2008,
15, 1435-1450.

Pica, Giovanni, “Capital Markets Integration and Labor Market Institutions,” The B.FE.

Journal of Macroeconomics, 2010, 10 (1).
Pissarides, Christopher A., FEquilibrium Unemployment Theory, MIT press, 2000.

Poterba, James M., “The Rate of Return to Corporate Capital and Factor Shares: New
Estimates Using Revised National Income Accounts and Capital Stock Data,” Carnegie-
Rochester Conference Series on Public Policy, 1998, 48, 211 — 246.

Rama, Martin, “Globalization and the Labor Market,” The World Bank Research Observer,
2003, 18 (2), 159.

31



Reicher, Christopher P., “Matching Labor’s Share in a Search and
Matching  Framework,” Technical  Report 1733, Kiel ~ Working  Paper,
http://sites.google.com/site/chrisreicher/research /LaborShareDynamics.pdf ?attredirects=0
2011.

Ricardo, David, On the Principles of Political Economy and Taxation 1821.
www.econlib.org/library/Ricardo/ricP1.html (Library of Economics and Liberty).

Rodriguez, Farncisco and Arjun Jayadev, “The Declining Labor Share of Income,”

Human Development Research Papers, 2010, 36.
Romer, David, Advanced Macroeconomics, 2nd ed., New York: McGraw-Hill, 2001.

Rios-Rull, José-Victor and Raiil Santaeulalia-Llopis, “Redistributive Shocks and Pro-
ductivity Shocks,” Journal of Monetary Economics, 2010, 57 (8), 931 — 948.

Ruiz, Carmen Garrido, “Are Factor Shares Constant? An Empirical Assessment from a

New Perspective,” Technical Report 2005.

Samuelson, Paul A., “Paul Douglas’s Measurement of Production Functions and Marginal
Productivities,” The Journal of Political Economy, 1979, 87 (5), pp. 923-939.

Schneider, Dorothee, “Bargaining, Openness, and the Labor Share,” mimeo, Humboldt-
Universitat zu Berlin 2011.

Solow, Robert M., “Technical Change and the Aggregate Production Function,” The Re-
view of Economics and Statistics, 1957, 39 (3), pp. 312-320.

_, “A Skeptical Note on the Constancy of Relative Shares,” The American Economic Review,
1958, 48 (4), 618-631.

2

_, “Technical Progress and Production Functions: Reply,” The Review of Economics and

Statistics, 1958, 40 (4), pp. 411-413.

_, “Neoclassical Growth Theory,” in J. B. Taylor and M. Woodford, eds., Handbook of
Macroeconomics, 1 ed., Vol. 1, Part A, Elsevier, 1999, chapter 09, pp. 637—667.

Swan, Trevor W., “Economic Growth and Capital Accumulation,” Fconomic Record, 1956,
32 (2), 334-361.

Timmer, Marcel P, Ton van Moergastel, Edwin Stuivenwold, Gerard Ypma, Mary
O’Mahony, and Mari Kangasniemi, “EU KLEMS Growth and Productivity Accounts:
Version 1.0 - Part I: Methodology,” EU KLEMS, 2007.

Uzawa, Hirofumi, “Neutral Inventions and the Stability of Growth Equilibrium,” The Re-
view of Economic Studies, 1961, 28 (2), pp. 117-124.

32



Young, Andrew T., “Labor’s Share Fluctuations, Biased Technical Change, and the Busi-
ness Cycle,” Review of Economic Dynamics, 2004, 7 (4), 916-931.

_, “One of The Things We Know That Ain’t So: Is US Labor’s Share Relatively Stable?,”
Journal of Macroeconomics, 2010, 32 (1), 90-102.

Zuleta, Hernando and Andrew T. Young, “Labor’s Shares - Aggregate and Industry:
Accounting for Both in a Model of Unbalanced Growth with Induced Innovation,” Docu-
mentos de trabajo, 2007, 3105, 2009-1.

33



SFB 649 Discussion Paper Series 2011

For a complete list of Discussion Papers published by the SFB 649,
please visit http://sfb649.wiwi.hu-berlin.de.

001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

016

017

018

019

020

021

"Localising temperature risk" by Wolfgang Karl Hardle, Brenda Lopez
Cabrera, Ostap Okhrin and Weining Wang, January 2011.

"A Confidence Corridor for Sparse Longitudinal Data Curves" by
Shuzhuan Zheng, Lijian Yang and Wolfgang Karl Hardle, January 2011.
"Mean Volatility Regressions" by Lu Lin, Feng Li, Lixing Zhu and
Wolfgang Karl Hardle, January 2011.

"A Confidence Corridor for Expectile Functions" by Esra Akdeniz Duran,
Mengmeng Guo and Wolfgang Karl Hardle, January 2011.

"Local Quantile Regression" by Wolfgang Karl Hardle, Vladimir Spokoiny
and Weining Wang, January 2011.

"Sticky Information and Determinacy"” by Alexander Meyer-Gohde,
January 2011.

"Mean-Variance Cointegration and the Expectations Hypothesis" by Till
Strohsal and Enzo Weber, February 2011.

"Monetary Policy, Trend Inflation and Inflation Persistence" by Fang Yao,
February 2011.

"Exclusion in the All-Pay Auction: An Experimental Investigation" by
Dietmar Fehr and Julia Schmid, February 2011.

"Unwillingness to Pay for Privacy: A Field Experiment" by Alastair R.
Beresford, Dorothea Kibler and Séren Preibusch, February 2011.
"Human Capital Formation on Skill-Specific Labor Markets" by Runli Xie,
February 2011.

"A strategic mediator who is biased into the same direction as the expert
can improve information transmission" by Lydia Mechtenberg and
Johannes Miinster, March 2011.

"Spatial Risk Premium on Weather Derivatives and Hedging Weather
Exposure in Electricity" by Wolfgang Karl Hardle and Maria Osipenko,
March 2011.

"Difference based Ridge and Liu type Estimators in Semiparametric
Regression Models" by Esra Akdeniz Duran, Wolfgang Karl Hardle and
Maria Osipenko, March 2011.

"Short-Term Herding of Institutional Traders: New Evidence from the
German Stock Market" by Stephanie Kremer and Dieter Nautz, March
2011.

"Oracally Efficient Two-Step Estimation of Generalized Additive Model"
by Rong Liu, Lijian Yang and Wolfgang Karl Hardle, March 2011.

"The Law of Attraction: Bilateral Search and Horizontal Heterogeneity"
by Dirk Hofmann and Salmai Qari, March 2011.

"Can crop yield risk be globally diversified?" by Xiaoliang Liu, Wei Xu and
Martin Odening, March 2011.

"What Drives the Relationship Between Inflation and Price Dispersion?
Market Power vs. Price Rigidity" by Sascha Becker, March 2011.

"How Computational Statistics Became the Backbone of Modern Data
Science" by James E. Gentle, Wolfgang Hardle and Yuichi Mori, May
2011.

"Customer Reactions in Out-of-Stock Situations - Do promotion-induced
phantom positions alleviate the similarity substitution hypothesis?" by
Jana Luisa Diels and Nicole Wiebach, May 2011.

SFB 649, Spandauer Str. 1, D-10178 Berlin
http://sfb649.wiwi.hu-berlin.de

This research was supported by the Deutsche
Forschungsgemeinschaft through the SFB 649 "Economic Risk".




SFB 649 Discussion Paper Series 2011

For a complete list of Discussion Papers published by the SFB 649,
please visit http://sfb649.wiwi.hu-berlin.de.

022

023

024

025

026

027

028

029

030

031

032

033

034

035

036

037

038

039

040
041

042

043

"Extreme value models in a conditional duration intensity framework" by
Rodrigo Herrera and Bernhard Schipp, May 2011.

"Forecasting Corporate Distress in the Asian and Pacific Region" by Russ
Moro, Wolfgang Hardle, Saeideh Aliakbari and Linda Hoffmann, May
2011.

"Identifying the Effect of Temporal Work Flexibility on Parental Time with
Children" by Juliane Scheffel, May 2011.

"How do Unusual Working Schedules Affect Social Life?" by Juliane
Scheffel, May 2011.

"Compensation of Unusual Working Schedules" by Juliane Scheffel, May
2011.

"Estimation of the characteristics of a Lévy process observed at arbitrary
frequency" by Johanna Kappus and Markus Rei3, May 2011.

"Asymptotic equivalence and sufficiency for volatility estimation under
microstructure noise" by Markus Rei3, May 2011.

"Pointwise adaptive estimation for quantile regression" by Markus Reif3,
Yves Rozenholc and Charles A. Cuenod, May 2011.

"Developing web-based tools for the teaching of statistics: Our Wikis and
the German Wikipedia" by Sigbert Klinke, May 2011.

"What Explains the German Labor Market Miracle in the Great
Recession?" by Michael C. Burda and Jennifer Hunt, June 2011.

"The information content of central bank interest rate projections:
Evidence from New Zealand" by Gunda-Alexandra Detmers and Dieter
Nautz, June 2011.

"Asymptotics of Asynchronicity” by Markus Bibinger, June 2011.

"An estimator for the quadratic covariation of asynchronously observed
It6 processes with noise: Asymptotic distribution theory" by Markus
Bibinger, June 2011.

"The economics of TARGET2 balances" by Ulrich Bindseil and Philipp
Johann Koénig, June 2011.

"An Indicator for National Systems of Innovation - Methodology and
Application to 17 Industrialized Countries" by Heike Belitz, Marius
Clemens, Christian von Hirschhausen, Jens Schmidt-Ehmcke, Axel
Werwatz and Petra Zloczysti, June 2011.

"Neurobiology of value integration: When value impacts valuation" by
Soyoung Q. Park, Thorsten Kahnt, Jorg Rieskamp and Hauke R.
Heekeren, June 2011.

"The Neural Basis of Following Advice" by Guido Biele, J6rg Rieskamp,
Lea K. Krugel and Hauke R. Heekeren, June 2011.

"The Persistence of "Bad" Precedents and the Need for Communication:
A Coordination Experiment" by Dietmar Fehr, June 2011.

"News-driven Business Cycles in SVARs" by Patrick Bunk, July 2011.
"The Basel III framework for liquidity standards and monetary policy
implementation" by Ulrich Bindseil and Jeroen Lamoot, July 2011.
"Pollution permits, Strategic Trading and Dynamic Technology Adoption"
by Santiago Moreno-Bromberg and Luca Taschini, July 2011.

"CRRA Utility Maximization under Risk Constraints" by Santiago Moreno-
Bromberg, Traian A. Pirvu and Anthony Réveillac, July 2011.

SFB 649, Spandauer Str. 1, D-10178 Berlin
http://sfb649.wiwi.hu-berlin.de

This research was supported by the Deutsche
Forschungsgemeinschaft through the SFB 649 "Economic Risk".




SFB 649 Discussion Paper Series 2011

For a complete list of Discussion Papers published by the SFB 649,
please visit http://sfb649.wiwi.hu-berlin.de.

044

045

046

047

048

049

050

051

052

053

054

055

056

057

058

059

060

061

062

063

"Predicting Bid-Ask Spreads Using Long Memory Autoregressive
Conditional Poisson Models" by Axel GroB-KluBmann and Nikolaus
Hautsch, July 2011.

"Bayesian Networks and Sex-related Homicides" by Stephan
Stahlschmidt, Helmut Tausendteufel and Wolfgang K. Hardle, July 2011.
"The Regulation of Interdependent Markets", by Raffaele Fiocco and
Carlo Scarpa, July 2011.

"Bargaining and Collusion in a Regulatory Model", by Raffaele Fiocco and
Mario Gilli, July 2011.

"Large Vector Auto Regressions", by Song Song and Peter J. Bickel,
August 2011.

"Monetary Policy, Determinacy, and the Natural Rate Hypothesis", by
Alexander Meyer-Gohde, August 2011.

"The impact of context and promotion on consumer responses and
preferences in out-of-stock situations", by Nicole Wiebach and Jana L.
Diels, August 2011.

"A Network Model of Financial System Resilience", by Kartik Anand,
Prasanna Gai, Sujit Kapadia, Simon Brennan and Matthew Willison,
August 2011.

"Rollover risk, network structure and systemic financial crises", by Kartik
Anand, Prasanna Gai and Matteo Marsili, August 2011.

"When to Cross the Spread: Curve Following with Singular Control" by
Felix Naujokat and Ulrich Horst, August 2011.

"TVICA - Time Varying Independent Component Analysis and Its
Application to Financial Data" by Ray-Bing Chen, Ying Chen and
Wolfgang K. Hardle, August 2011.

"Pricing Chinese rain: a multi-site multi-period equilibrium pricing model
for rainfall derivatives" by Wolfgang K. Hardle and Maria Osipenko,
August 2011.

"Limit Order Flow, Market Impact and Optimal Order Sizes: Evidence
from NASDAQ TotalView-ITCH Data" by Nikolaus Hautsch and Ruihong
Huang, August 2011.

"Optimal Display of Iceberg Orders" by Gokhan Cebiroglu and Ulrich
Horst, August 2011.

"Optimal liquidation in dark pools" by Peter Kratz and Torsten
Schéneborn, September 2011.

"The Merit of High-Frequency Data in Portfolio Allocation” by Nikolaus
Hautsch, Lada M. Kyj and Peter Malec, September 2011.

"On the Continuation of the Great Moderation: New evidence from G7
Countries" by Wenjuan Chen, September 2011.

"Forward-backward systems for expected utility maximization" by Ulrich
Horst, Ying Hu, Peter Imkeller, Anthony Réveillac and Jianing Zhang.

"On heterogeneous latent class models with applications to the analysis
of rating scores" by Aurélie Bertrand and Christian M. Hafner, October
2011.

"Multivariate Volatility Modeling of Electricity Futures" by Luc Bauwens,
Christian Hafner and Diane Pierret, October 2011.

SFB 649, Spandauer Str. 1, D-10178 Berlin
http://sfb649.wiwi.hu-berlin.de

This research was supported by the Deutsche
Forschungsgemeinschaft through the SFB 649 "Economic Risk".




SFB 649 Discussion Paper Series 2011

For a complete list of Discussion Papers published by the SFB 649,
please visit http://sfb649.wiwi.hu-berlin.de.

064

065

066

067

068

069

"Semiparametric Estimation with Generated Covariates" by Enno
Mammen, Christoph Rothe and Melanie Schienle, October 2011.

"Linking corporate reputation and shareholder value using the
publication of reputation rankings" by Sven Tischer and Lutz Hildebrandt,
October 2011.

"Monitoring, Information Technology and the Labor Share" by Dorothee
Schneider, October 2011.

"Minimal Supersolutions of BSDEs with Lower Semicontinuous
Generators" by Gregor Heyne, Michael Kupper and Christoph
Mainberger, October 2011.

"Bargaining, Openness, and the Labor Share" by Dorothee Schneider,
October 2011.

"The Labor Share: A Review of Theory and Evidence" by Dorothee
Schneider, October 2011.

SFB 649, Spandauer Str. 1, D-10178 Berlin
http://sfb649.wiwi.hu-berlin.de

This research was supported by the Deutsche
Forschungsgemeinschaft through the SFB 649 "Economic Risk".




	Frontpage 069.pdf
	review.pdf
	Endpage 069.pdf

