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ABSTRACT

We argue that in the US there is a causal relationship running
unidirectionally from negative shocks in capital productivity to
negative variations in the wage share. We sustain that, faced
with a capital productivity decrease, the US firm sector pushes
wages down to maximize the rate of profit. Through asymmetric SVAR techniques that are robust to endogeneity and
structural breaks; we show that decreases in capital productivity unidirectionally cause decreases in the wage share. We
offer some possible explanations for that.
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Since the seventies, the US working class has experienced a generalized
stagnation of its incomes and the wage share has substantially decreased
(Taylor 2020; Stirati and Meloni 2021). This has been studied by several
Keynesian authors such as Hein (2015), Kapeller and Sch€
utz (2014, 2015),
Stirati (2018), Kohler, Guschanski, and Stockhammer (2019), Nishi and
Stockhammer (2020), and Bengtsson and Stockhammer (2021), among
others. As Tridico and Pariboni (2018) and Fasianos, Guevara, and Pierros
(2018) document, Keynesian authors generally coincide in that the set of
neoliberal policies boosting financialisation and globalization implemented
from the seventies onwards explain the reduction of the wage share
(Shaikh 2017; Meloni and Stirati 2021). These policies include, among
others, deregulation of the financial and of the labor markets, liberalization
of trade, capital mobility, wage flexibility, structural adjustments, the dismantle of the welfare state, the downsize of the State and of its tasks, the
reduction of the progressive nature of taxation, and the policy shift from
full employment to the fighjting of inflation (Tridico and Pariboni
2018, 239).
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In this paper, we suggest that the reduction of the wage share does not
only obey to the new legislation and regulation scheme stablished during
the seventies. We sustain that decreases in the wage share generally take
place due to decreases in capital productivity (Lapavitsas 2013; Manera,
Navines i Badal, and Franconetti 2016; Manera, Navines, Franconetti, and
Perez-Montiel 2019): faced with a decrease in capital productivity, the firm
sector pushes wages down in order to maximize the rate of profit. With
insights from Sylos Labini (1984, 1999), Manera, Navines i Badal, and
Franconetti Manchado (2016) and Manera, Navines, Franconetti, and
Perez-Montiel (2019) explain that when capital productivity increases or
remains stable, decreases in the wage share are detrimental for the firm sector (because lower wage growth negatively affects sales and profits); however when capital productivity decreases (usually in phases in which
markets are rigid to expand due to the effects of globalization and growing
competition), the way firms can maximize the profit rate is by increasing
the profit share, thereby pushing wages down. Under the neoliberalism
shame (see Palma 2009), Unions are more sensitive to accept the wage
reduction, since trade liberalization, deregulation of the labor market and
capital mobility threaten thousands of jobs (see Vercelli 2015; Vercelli and
Vercelli 2017).
In Keynesian strands, it is questionable how the US capitalism, as we
know it (that is, with a very social and political role attributed to consumerism and mass consumption), has survived to the decrease in the purchasing power of the wage-earning households since the seventies. The
secular trend of consumption, and therefore that of investment, have not
plummeted due to the decrease of the wage share (see Perez-Montiel and
Manera 2020). Many post Keynesian authors, such as Bricall (2013),
Kapeller and Sch€
utz (2014), Stockhammer (2015), Manera (2015), Hein
(2019) and D€
unhaupt and Hein (2019), among others, suggest that since
then aggregate consumption has been fueled by household debt, which has
acted as a substitute of wages. In turn, the credit bubble is fed back by the
growing inequality in income distribution (Bellettini and Delbono 2013).
This has led many researchers to focus on the viability of a debt-led growth
regime (also called financial capitalism), which collapsed in 2008 (see Barba
and Pivetti 2008; Stockhammer and Wildauer 2016; Setterfield and Kim
2016; Pariboni 2016; Kohler 2017; Fontana, Pitelis, and Runde 2019;
Pierros 2020; Pariboni, Paternesi Meloni, and Tridico 2020; Stockhammer
and Kohler 2020, among others).
In the present paper, we do not focus on the macroeconomic effects of
the mentioned changes in income distribution, neither on the sustainability
of the mentioned debt-driven growth regime. Instead, we study whether
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Figure 1. Evolution of Wage Compensation and Labor Productivity in the USA 1947–2019
(1947 ¼ 1). Source: Own elaboration with Federal Reserve Bank of St. Louis data. Seasonally
adjusted quarterly data. Non-farm sector: Real compensation per Hour and real output per
hour worked.

the reductions of the wage share in the US are caused by decreases in capital productivity. We believe that our findings open the door for alternative
future research lines. We argue that the behavior of the rate of profit has
an ex-ante link: capital productivity (which is motorized by the degree of
capacity utilization and the incremental capital output ratio) conditioned to
the social relations that explain the dynamics of functional income
distribution.
The paper proceeds as follows: The first section, Capital productivity and
the wage share: A preliminary discussion, exposes how conventional economics tries to explain why the wage share has increased during the last
decades. The A Keynesian approach to study the decreasing wage share
Section exposes our proposed theoretical approach to explain the dynamics
of capital productivity and income distribution. The Data and methodology
and Empirical results Sections present the econometrics methodology and
the results of our empirical analysis for the US economy; while the
Conclusions Section concludes.

Capital productivity and the wage share: a preliminary discussion

According to neoclassical economics, real wages track labor productivity.
However, from the seventies onwards real wages for the typical worker
have flat-lined, while labor productivity has continued to increment (see
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Figure 1). It explains the fall of the wage share, since it falls when average
labor productivity increases (decreases) faster (slower) than real wages.
Various researches in neoclassical strands suggest that the cause of a
decreasing wage share is technical change (see the Economic Co-operation
and Development [OECD] 2012; Kumhof, Ranciere, and Winant 2015;
Burger 2015; Grossman et al. 2017; Mertens 2019; Knoblach, Roessler, and
Zwerschke 2020; Dolado, Felgueroso, and Jimeno 2021, among others).
Changes in information technology might have increased the productivity
of physical capital relative to labor productivity, thereby leading to a
decreasing wage share (OECD 2012).1 In addition to the role of technical
change, neoclassical authors also attribute the decreasing wage share to the
decreasing power of Unions. According to Rodrik (1999), the outside
option for the owners of capital reduces the bargaining power of workers.
Globalization and financialisation lead this to occur (see International
Labor Office (ILO) 2013).
Financialisation is associated with an increased role of aggressive,
returns-oriented investor institutions, and is linked to more outside
options for domestic capital. If financial investors perceive good outside
income options (i.e. higher rates of return offshore), they will require a
higher rate of return on domestic investment. This also implies that, at
any given rate of return, financial investors will supply less investable
funds locally than before (Burger 2015, 168). The increase in the
required rate of return and a smaller supply of investable funds lead to
an upward shift of the curve of investable funds, which puts downward
pressure on capital-output ratios. This presses firms to deliver such
higher returns, in pursuit of which firms typically implement capitalaugmenting labor-saving technology that causes a decline in labor’s
income share (Burger 2015, 168).
The above stated suggests that the neoclassical approach attributes
changes in income shares to labor-saving technical innovation. These conclusions rely on a well-behaved factor substitution mechanism and the consequent tendency to the full employment of factors. However, the factor
substitution mechanism is unable to generate a well-defined interest-elastic
investment function from the demand-for-‘capital’ unless the continuous
full employment of labor is assumed—an illegitimate assumption, since the
tendency to full employment should emerge as a result of the analysis (see
Petri 2019).2 According to Petri (2015, 2019), the implications of this basic
observation justifies the adoption of a totally non-neoclassical approach to
distribution, employment and growth.
On the other hand, nonmainstream approaches (Palley 2013;
Stockhammer 2009; Hein 2015; Kohler, Guschanski, and Stockhammer
2019, among others) also associate changes in income distribution with the
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effects of globalization and financialisation. However, these approaches do
not rely on connections between changes in distribution and changes in
the labor to output ratio or in the capital stock to output ratio. Thus,
decreases in nominal and real wages are not seen as the route that leads to
full employment, because employment levels depend, even in the long run,
on the principle of effective demand (Stirati 2018, 265). Stirati (2018)
describes how changes in distribution have been analyzed by nonmainstream approaches, particularly within the framework of the surplus
approach. Our paper is in this line of research.
A Keynesian Approach to study the decreasing wage share

With insights from Sylos Labini (1984, 1999) and Navines (1989), Manera,
Navines, and Franconetti (2016), Manera, Navines, Franconetti, and PerezMontiel (2019) explain capitalism dynamics through the evolution of
income distribution. Sylos Labini’s research program constitutes a
“Smithian” interpretation of the central aspects of classical political economy, which are characterized by the representation of the economic process
as a circular one. This approach focuses on the causes that allow the production of surplus and determine its distribution -between the different
social classes and the various sectors of the economy- and its use
(Roncaglia 2019, 420–421).
According to Sylos Labini, the periods of maximum economic growth
are characterized by oscillations of the profit share (q) within an equilibrium range (q ). In terms of real Gross Value Added (GVA) at factor cost,
output (Y) can be represented as Y ¼ Wage income (W) þ Capital
income (E), or equivalently: 1 ¼ W=Y þ E=Y: Then, we can describe the
profit share as:
q  1  ðW=YÞ  1  ðW=LÞ=ðY=LÞ ¼ 1  ðx=pLÞ,
where L is the quantity of workers employed, x is the average wage rate,
and pL is labor productivity. If there is an exact equality between the
growth rate of real unit labor costs, gðxÞ, and the growth rate of real labor
productivity, gðpLÞ; q remains unchanged and, thus, there is a period of
perfect stability in the distribution of income between wages and profits.
The values of q within q are compatible with the expected profitability of
investment and with the evolution of wages in line with labor productivity
growth. From an institutionalist approach, this rule of behavior is characterized by a tendency to negotiate collective agreements in such a way that
gðxÞ ¼ gðpLÞ:
As stated, neoclassical economics suggests that real wages should track
labor productivity; however, in the real economy, gðxÞ and gðpLÞ rarely
match perfectly. But if some wage pact domains the collective bargaining
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sphere; then, according to Sylos Labini, the bulk of the economy tends to
reflect a process of economic growth recovery, while there is also a process
of stability in income distribution. This allows us to infer and obtain the
equilibrium values of q (i.e., q ) when the economy goes through one of
these periods of stability in the process of growth and distribution (see
Manera, Navines, and Franconetti 2019).
The period of maximum stability of q in the United States economy,
which coincided with the period of maximum economic growth, was
throughout the Keynesian regulatory phase. More specifically, the greatest
stability of q took place between 1950 and 1968, within the full effect of
the Treaty of Detroit (See Armstrong, Glyn, and Harrison 1991; Noah
2012).3 Figure 1 shows that the period 1950–1968 was mainly characterized
by the pari pasu evolution of wages and labor productivity. In this period,
wages were able to maintain the purchasing power and aggregate consumption without appealing to an increasing households’ indebtedness. In turn,
business profits, and their growth expectations, due to the sustained growth
of consumer demand, were enough to maintain the sustainability of investment financing, economic growth and employment.4
Sylos Labini’s contribution also helps explaining the imbalances occurred
when q is out of its equilibrium values. If gðxÞ does not adjust to gðpLÞ
for a given rate of growth of employment; then the growth rate of aggregate demand and that of aggregate supply do not match. If it is due to an
excess of wage growth (gðxÞ > gðpLÞ), inflation problems generated by
excessive production costs might emerge; so the international competitiveness of the economy cannot be maintained over time, thereby producing a
stagflation crisis. If it is due to insufficient wage growth (gðxÞ < gðpLÞ),
problems of insufficiency of aggregate demand arise and an adjustment
process is triggered.
On the other hand, Sylos Labini’s approach is also useful to study the
dynamics of the rate of profit (r). The rate of profit can be represented by
the ratio of the Net Operating Surplus (E) to the net capital stock (K);
thus, r ¼ E=K: Therefore, we can explain r through the following wellknown identity (see Lavoie 2014, 355 and Hein 2014, 6):
E
E Y
  ¼ q  pk,
r 
K
Y K
where q ¼ E=Y is the profit share in terms of Net Operating Surplus and
pk ¼ Y=K represents capital productivity. We are aware that the proper
decomposition of the rate of profit is r  YE  uv (as suggested by
Weisskopf, 1979), where u is the degree of productive capacity utilization
and v is the incremental capital output ratio (the amount of capital
required to increase each unit of total output). Thus, a change in what we
call capital productivity (pk) might ensue from a technical (or productive
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techniques) change (change in v) or from a change in aggregate demand
that causes a change in u: Since in the literature there is a huge controversy
on the proper data to be used as proxies of u and v (see Fazzari, Ferri, and
Variato 2017; Gahn and Gonzalez 2019; Gahn 2020, 2021; Nikiforos 2020,
among others), we decide to use pk ¼ Y=K instead of pk ¼ u=v:
With insights from Sylos Labini (1984, 1999) and Navines (1989), we
see that in epochs in which q oscillates within its equilibrium range
(due to a labor agreement, for example), economic growth becomes
more robust and the evolution of r basically depends on the evolution of
pk: In epochs of recurrent decreases of pk, however, firms can increment r only by pushing q up, which means pushing wages down.
Following Sylos Labini, Manera et al. (Manera, Navines i Badal, and
Franconetti 2016, Manera, Navines, Franconetti, and Perez-Montiel
2019) show that when pk grows or remains stable, an increase in q is
detrimental for the rate of profit; however, when pk decreases, increasing q becomes necessary for the firm sector to maximize the rate
of profit.
Our hypothesis is that in the US the regulation change of the seventies
inaugurated an epoch of increasing volatility that lead to recurrent contractions of aggregate demand, and thus of u (especially due to the
reduction of the Government sector and the loss of Unions’ bargaining
power). This could have favored important institutional changes aimed
at sustaining aggregate demand in a phase of increasing social inequalities: containment of the prices of consumer goods via imports from
low-wage areas (see Perry and Cline 2016); which leaded to increasing
domestic employment in labor-intensive tertiary sectors related to lower
wages and lower productive returns (Navines 1989), which implied
increases of v.
The mentioned institutional changes are key to understand the socalled Great Moderation (see Bernanke 2004; Kim 2020), which is characterized by recurrent reductions of pk: In other words, from the seventies onwards, the profitability of investment started not to coincide with
the expected one by firms, thereby resulting in decreases of pk:
According to Manera, Navines i Badal, and Franconetti (2016), Manera,
Navines, Franconetti, and Perez-Montiel (2019), in the event of decreases
in pk, for the US firm sector becomes more profitable selling and/or
producing abroad unless wages are pushed down. Thus, the recurrent
decreases of the wage share (w) might be explained by the recurrent
decreases of pk: In the following sections, we use econometric techniques
to analyze causal relationships between capital productivity and the
wage share.
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Figure 2. Capital productivity and the wage share (1960–2019). Note: Own elaboration with
AMECO data. Data in percentage.

Data and methodology
Data

We employ annual series between 1960 and 2019 from the Annual MacroEconomic Database of the European Commission’s Directorate General for
Economic and Financial Affairs (AMECO). As a proxy variable for capital
productivity (pk) we use the variable Capital productivity provided by
AMECO (which is defined as Gross domestic product at 2015 reference
levels per unit of net capital stock). As proxy of the wage share (w) we use
the variable Adjusted wage share provided by AMECO (which is defined as
compensation per employee as percentage of GDP at market prices per person employed). Figure 2 plots the series for the period 1960–2019. We can
see that, while pk has a long-run increasing trend, w follows a long-run
decreasing trend. However, if we look at short-run fluctuations; it seems
that decreases in pk are followed by decreases in w; nevertheless, visual
observation is not enough to extract conclusions, being necessary a more
rigorous analysis of the statistical relationship between the two variables.
Asymmetric causal relationships

In time series analysis, focusing exclusively on the study of linear dependencies obviates some properties that are relevant when the series are nonlinear or have considerable nonlinearities (Perez-Montiel and Manera 2022,
9). In fact, empirical studies confirm that many macroeconomic time series
contain nonlinearities and are nonlinearly connected (see Marquez-Ramos
and Mourelle 2019 and Perez-Montiel and Pariboni 2022). These nonlinearities arise both in the dynamics of the individual series and in the
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relationships between two or more time series (Fiszeder and Orzeszko
2018, 329).
The problem of the linear approach to causality is its inability to detect
nonlinear causal relationships between variables (Brock, Hsieh, and
LeBaron 1991). Conventional (symmetric) causality tests do not allow to
separately study the impacts of positive and negative shocks of one variable
on another. In this regard, the approach of Hatemi-J (2012) allows for
asymmetric causal effects between the variables: Positive and negative
shocks may have different causal impacts. This method has been employed
in recent researches in economics, such as Ranjbar et al. (2017), Shahbaz
et al. (2017), Tugcu and Topcu (2018), and Saliminezhad and Bahramian
(2020), among others.
On the other hand, one of the key assumptions of time series analysis is
that of parameter stability, that is, the parameters in equations relating the
variables do not change over the sample under consideration (Gupta, GilAlana, and Yaya 2015, 803). Given that we consider a relatively long span
of time (1960–2019), it is likely that the relationship between pk and w has
experienced structural breaks. In fact, as stated in previous sections, there
have been different regulatory phases in the period under analysis.
However, a benefit of using asymmetric causality testing is that, unlike the
standard causality testing, parameter instability/structural breaks do not
affect the results; thus, it is robust to parameter instability (Ranjbar
et al. 2017).
We examine the asymmetric causality relationships between pk and w by
incorporating the partial sum decompositions specified by Hatemi-J (2012,
2014) and Hatemi-J and El-Khatib (2016) in the augmented vector auto
regression (VAR) approach. Nonlinearities in VARs are normally modeled
via threshold, smooth transition or Markov switching VARs. These methods allow for potential asymmetric effects between the variables, but are
basically based on the same model without totally separating the positive
shocks from the negative ones (Hatemi-J and Roca 2014, 3). The method
of Hatemi-J (2012, 2014) can overcome this potential shortcoming. Thus,
unlike other tests which allow for asymmetric effects, the method of
Hatemi-J (2012, 2014) allows to investigate the impact of positive (negative)
changes of one variable on positive (negative) changes of another variable
or any other combination that one might be interested in (Hatemi-J, Al
Shayeb, and Roca 2017, 1587). Thus, this method allows us to study
whether a negative shock in capital productivity results in a negative
response in the wage share.
have the following data generating procAssume that pkt and wt P
and
wt  wt1 þ e2t ¼ w0 þ
ess: pkt  pkt1 þ e1t ¼ pk0 þ Ti¼1 e1i
P
T
e
,
where
pk
and
w
are
the
initial
values
of
pk and w respectively,
0
0
i¼1 2i
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and e1i and e2i are i.i.d with variance r2e1 and r2e2 respectively. Hatemi-J
(2012, 2014) defines positive shocks as:
þ
eþ
1t ¼ maxðe1t , 0Þ and e2t ¼ maxðe2t , 0Þ;

while negative shocks are defined as:

e
1t ¼ minðe1t , 0Þ and e2t ¼ minðe2t , 0Þ:

Pt þ
þ


e2t ¼ eP
e1t ¼ eþ
1t þ e1t and
2t þ e2t ; while pkt ¼ pk0 þ
i¼1 e1t þ
PThus,
P
t
t
t
þ


i¼1 e1t and wt ¼ w0 þ
i¼1 e2t þ
i¼1 e2t : With insights from Granger
and Yoon (2002), Hatemi-J (2012) defines positive
shocks
Ptand þnegative
Pt of
þ

each variable
as: pkt ¼ i¼1 e1t ; pkt ¼ i¼1 e1i ;
Pt þ in a cumulative
Pt form


¼
e
;
and
w
¼
e
:
In
a bivariate setting, there are four
wþ
t
t
i¼1 2t
i¼1 2i
þ


combinations of positive and negative shocks ððpkþ
t , wt Þ, ðpkt , wt Þ,


þ
ðpkþ
t , wt Þ, and ðpkt , wt ÞÞ.
Structural vector auto regression analysis

As stated, we examine the asymmetric causal relationships between pk and
w by incorporating the partial sum decompositions specified by Hatemi-J
(2012, 2014) and Hatemi-J and El-Khatib (2016) in a structural vector auto
regression (SVAR) approach. The use of a SVAR model allows to both
examining asymmetric effects via positive and negative cumulative sums, as
well as considering the restrictions imposed by the theoretical assumptions
in the estimation process (Ozcelebi, 2019). With insights from Al-Shayeb
and Hatemi-J (2016), Hatemi-J, Al Shayeb, and Roca (2017), and Ozcelebi
(2019, 2021), we decompose the variables into cumulative positive and
negative sums and use them to investigate their causal relationships via
Impulse Response Functions (IRFs).
The original VAR approach employs a Choleski decomposition to obtain
impulse responses; however, a Choleski decomposition implies a causal
ordering that may itself not be credible. Another inherent weakness of a
reduced form VAR model is its inability to consider the contemporaneous
relationship between the variables. This generally causes cross-correlation
among the residuals series. Although this may not undermine the properties of unbiasedness and efficiency of the estimation, it is likely to considerably affect the impulse responses (Tang, Wu, and Zhang 2010). To deal
with it, it is common to introduce a contemporaneous coefficient matrix B0
into the VAR model to serve as structural restrictions, thereby constructing
a Structural Vector Auto Regression (SVAR) model.
A SVAR(p) can be represented as follows in Equation (1):
B0 Y t ¼ at þ

p
X
i¼1

Bi Y tp þ et ,

(1)
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being Y t the k x 1 vector of considered variables; B0 the matrix of contemporaneous relationships between the k variables in Y t ; Bi the k  k matrix
of autoregressive slope coefficients; and et the vector of serially uncorrelated
structural shocks (see Kilian and L€
utkepohl 2017). The B0 matrix is estimated by the Maximum Likelihood method; which requires imposing and
identifying restrictions on the contemporaneous relationships between the
variables under analysis.
Empirical results and discussion

In this section we present the empirical results of our research. For the
econometric analysis we transform the variables into logarithms for consistent and reliable empirical results. Our first step is to apply unit root
and stationarity tests to know the degree of integration of the variables.
We apply the Augmented Dickey–Fuller test (Said and Dickey 1984) and
the nonparametric method of Phillips and Perron (1988). For robustness,
we also present the results of the Dickey-Fuller Test with GLS
Detrending (DFGLS) of Elliott, Rothenberg, and Stock (1996), the Elliot,
Rothenberg, and Stock Point Optimal (ERS) test, and the Ng and Perron
(2001) test. As can be seen in Table 1, the results of the unit root and
stationarity tests suggest that the results are mixed (variables are I(0)
and I(1) processes).
Since we focus on short-run dynamics; we follow the indications of Sims
(1980) and Sims, Stock, and Watson (1990), who state that a VAR in levels
correctly estimates the dynamics of the system.5 Thus, we estimate a SVAR
in levels, which is common in the VAR literature (see Elbourne, 2008;
Farzanegan and Markwardt 2009; Tang, Wu, and Zhang 2010; Iwayemi
and Fowowe 2011; Alom, Ward, and Hu 2013; K€
ohler and Stockhammer
2020, among others). The fact that some variables may be I(1) does not
constitute a problem because the slope coefficients on the I(1) variables
could be re-written as coefficients on differenced (and thus I(0)) variables
(Stockhammer et al. 2019, 89). Additionally, using the variables in levels in
the SVAR representation “avoids the controversial issue of which cointegration restrictions to impose in estimation” (Kilian and L€
utkepohl 2017, 103).
Bivariate SVAR models

We first use the bivariate setting employed by Hatemi-J and Uddin (2012)
and Hatemi-J (2012) and by the empirical literature stemming from it
(Hatemi-J 2014; Hatemi-J and El-Khatib, 2016, 2020; Chang, Ranjbar, and
Jooste 2017; Ranjbar et al. 2017; Uzuner and Ghosh 2021). Within this
bivariate approach, if we are interested in testing for causality between the
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Table 1. Stationarity tests results.
ADF
Model with intercept
pk
2.94
w
0.88
0.48
pkþ
pk
0.46
1.46
wþ

0.60
w
Dpk
5.82
Dw
6.89
1.99
Dpkþ
6.40
Dpk
7.22
Dwþ
Dw
6.95
Model with intercept and trend
pk
2.34
w
2.18
3.89
pkþ
2.65
pk
1.22
wþ
2.73
w
Dpk
6.23
Dw
6.84
2.67
Dpkþ
6.37
Dpk
7.41
Dwþ
6.88
Dw

DFGLS

PP

ADF with break

0.09
0.05
0.64
0.79
1.51
2.25
5.90
6.49
0.75
6.09
6.71
6.55

3.09
0.86
1.98
0.49
1.42
0.61
5.83
6.87
16.31
6.31
7.21
7.09

4.60
3.81
3.51
1.80
2.58
2.05
6.62
3.82
11.63
7.72
7.81
7.48

1.28
2.23
2.23
2.64
1.34
2.80
6.18
6.70
1.30
6.40
7.07
6.81

2.32
2.33
4.62
2.43
1.22
2.98
6.09
6.82
6.98
6.27
7.41
7.00

5.13
3.54
5.31
3.41
3.79
3.88
28.57
7.41
7.51
7.69
8.34
7.65

Notes. This table show the results of the unit root test of the variables in levels and in first differences. D
denotes first differences. We present two model specifications, one with only intercept and another one with
intercept and trend. The lag length is chosen according to the AIC criterion. The null hypothesis assumes no
stationarity. Thus, the asterisks  and  indicate stationarity at the 5% and 1% significance levels.

positive components of the variables, our data is defined as Ytþ ¼ ðpkþ
t ,
þ
w
and Uddin 2012, 464). In our research, we focus on
 t )þ (Hatemi-J



pkt , wþ
and
pk
ð
t
t , wt Þ:
Our theoretical assumption is that exogenous changes in pk affect
changes in w in the same year, while exogenous changes in w affect
changes in pk in the following periods, but not within the same year.
However, results do not qualitatively change when we adopt the opposite
identification strategy.6 Thus, our chosen SVAR representation can be
described as:



 0
pkt
,
(2)
B0 Y t ¼
wt
 
where “”represents unrestricted parameter and “0” indicates zero restrictions. Identification makes it possible to generate a structural model and
detect and quantify the causal relationships between the variables of interest
by estimating IRF (Deleidi and Levrero 2021). We select the lag length of
the SVARs that minimizes the Akaike’s information criterion (Akaike
1974) and the Bayesian information criterion (Schwarz 1978) allowing for a
maximum lag length of 12 years. We select 1 or 2 lags in the different
SVAR specifications, which are enough to avoid serial correlation of the
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Figure 3. Non-accumulated impulse response functions between pk and w. Note: Solid lines
are point estimates (the value of the response of one variable to unanticipated shocks of the
other variable). Dotted lines are the 95% confidence interval bands estimated through a Monte
Carlo procedure (1000 repetitions).

residuals. The lag length is validated by the absence of serial correlation in
the residuals through the Breusch-Godfrey Lagrange multiplier test
(Breusch 1978; Godfrey 1998).
In the standard SVAR framework, we assume that the impact of pk (w)
on w (pk) is linear. However, the use of a SVAR model allows both studying asymmetric effects and considering the restrictions imposed by the theoretical assumptions in the estimation process. In Figure 3, we display the
results of the IRF of the symmetric analysis; i.e., the SVAR (pk, w). The
results suggest that shocks in pk do not affect w; while shocks in w negatively affect pk: However, from the third year onwards the impact that
shocks in w have on pk becomes statistically null. Thus, we do not find
long-lasting effects of one variable on another.
The results of Figure 3, however, might lead to wrong conclusions. On
the one hand, since macroeconomic time series contain nonlinearities and
are nonlinearly connected; we need to study the asymmetric relationships
between the variables. On the other hand, since we work with long-time
series, the results might also be biased by structural breaks. Thus, we need
to apply the asymmetric SVAR method; which is robust to nonlinearity
and structural breaks in the relationship between the variables.
Next, we examine the asymmetric impacts of pk (w) on w (pk) using the
non-linear transformations of pk and w developed by Hatemi-J (2012).7
Following Hatemi-J and Uddin (2012), Hatemi-J (2012), Hatemi-J (2014),
Hatemi-J and Roca (2014), Hatemi-J and El-Khatib (2016), and Hatemi-J,
Al Shayeb, and Roca (2017), among others, we specify two SVAR models
in levels ðpk , w Þ and ðpkþ , wþ Þ: Again, we assume that exogenous
changes in pkþ (pk ) affect changes in wþ (w ) in the same year, while
exogenous changes in wþ (w ) affect changes in pkþ (pk ) in the following
periods, but not within the same year. However, again, results do not
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Figure 4. Non-accumulated impulse response functions between pk and w : Note: Solid lines
are point estimates (the value of the response of one variable to unanticipated shocks of the
other variable). Dotted lines are the 95% confidence interval bands estimated through a Monte
Carlo procedure (1000 repetitions).

qualitatively change if we adopt the opposite identification strategy:8

 þ 

  
pkt
pkt
 0
 0
þ

, and B0 Yt ¼
:
B 0 Yt ¼
w
wþ
 


t
t

(3)

The results of Figure 4 suggest that cumulative negative changes in w do
no statistically affect cumulative negative changes in pk: However, cumulative negative changes of w significantly react to an impulse in the cumulative negative changes of pk: Thus, Figure 4 suggests that a negative change
of pk results in a negative change of w (for the intepretation of this result,
see Hatemi-J 2014, 21; Hatemi-J, Al Shayeb, and Roca 2017, 1587). Our
hypothesis is that, faced with an unanticipated decrease in pk, firms react
pushing wages down.
On the other hand, Figure 5 shows the effect of wþ (pkþ ) on pkþ (wþ ).
Despite there is a statistically significant effect in the first year; we see that
wþ (pkþ ) do not have significant long-lasting effects on pkþ (wþ ). Our
hypothesis to explain that pkþ do not lead to wþ is that w increases only
in situations of fast economic growth, shortage of manpower and strong
Union’s bargaining power; and these conditions have not been met since
the dissolution
Agreements.
The rest of the SVAR specifica þ  of the Detroit


þ
tions ( pkt , wt and pkt , wt ) suggest no significant effects between pk
and w: We do not display the
Hatemi-J (2012) suggests to
 þresults
 because
þ
 
focus on the combinations yt , xt and ðyt , xt Þ, but they are available
upon request.
Multivariate SVAR model

Next, for the sake of robustness, we use a multivariate approach, thereby
þ


constructing a four-variable SVAR model, Yt ¼ ðpkþ
t , wt , pkt , wt ), and
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Figure 5. Non-accumulated impulse response functions between pkþ and wþ : Note: Solid lines
are point estimates (the value of the response of one variable to unanticipated shocks of the
other variable). Dotted lines are the 95% confidence interval bands estimated through a Monte
Carlo procedure (1000 repetitions).

testing the relationship between shocks on the variables. The key issue now
is choosing the identification structure for a 4-dimensional system of pkþ
t ,
þ


wt , pkt , and wt : To solve this issue, we identify the contemporaneous
causal flows between the endogenous variables through the Directed
Acyclic Graphs (DAG) method, introduced in the literature by Pearl
(1995), Bessler and Akleman (1998) and Spirtes, Glymour, and Scheines
(2000). The DAG method allows us to identify the contemporaneous causal
structure between multiple time series, thereby providing a data-driven
solution to the “identification” issue in a vector auto regression (VAR)
model (Perez-Montiel and Manera 2021).9 Thus, we impose short-run
restrictions on the relationships among the k elements of eit based on the
DAG method. The DAG analysis suggests that the four-variable SVAR representation can be stated as:
2
32 þ 3
wt
 0 0 0
7
6   0  76 w
76 tþ 7
B0 Yt ¼ 6
(4)
4    0 54 pk 5
t
pk
   
t
Figure 6 suggests that cumulative positive changes in pk (w) do not significantly affect cumulative positive changes in w (pk).
On the other hand, Figure 7 shows that cumulative negative changes in
w do not significantly affect cumulative negative changes in pk; while
cumulative negative changes in pk significantly affect cumulative negative
changes in w: Thus, the results of the multivariate analysis qualitatively
coincide with those of the bivariate framework. The results of the other

þ
impulse response functions (pkþ
and pk
t $ wt
t $ wt ) suggest no
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Figure 6. Non-accumulated impulse response functions between pkþ and wþ : Note: Solid lines
are point estimates (the value of the response of one variable to unanticipated shocks of the
other variable). Dotted lines are the 95% confidence interval bands estimated through a Monte
Carlo procedure (1000 repetitions).

Figure 7. Non-accumulated impulse response functions between pk and w : Note: Solid lines
are point estimates (the value of the response of one variable to unanticipated shocks of the
other variable). Dotted lines are the 95% confidence interval bands estimated through a Monte
Carlo procedure (1000 repetitions).

significant effects between pk and w. We do not display the results for reasons of space, but they are available upon request.
Conclusions

We use the share of wages in national income (w) as reference variable to
analyze income distribution. The main results of Lapavitsas (2013) Manera,
Navines i Badal, and Franconetti (2016), and Manera, Navines, Franconetti,
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and Perez-Montiel (2019) suggest that firms counteract decreases in capital
productivity (pk) by pushing wages down with the aim of maximizing the
rate of profit. Our results empirically validate these hypotheses through
asymmetric Structural Vector Auto Regression (SVAR) techniques. We
show that cumulative negative changes in w do no statistically affect cumulative negative changes in pk; however, cumulative negative changes of w
significantly react to an impulse in the cumulative negative changes of pk:
Thus, we show that decreases of pk unidirectionally cause decreases of w:
Our results complement those of Pariboni and Tridico (2019). These
authors state that in the finance-dominated capitalism trade unions have
lost power vis-a-vis capital and labor flexibility has increased, thereby
decreasing the wage share. Our results can also complement those of
Kohler, Guschanski, and Stockhammer (2019), who state that financialisation has contributed to the decline of the wage share. We argue that the
decrease of the wage share is not only caused by the loss of power of
unions against capital in a context of increasing globalization and financialisation. We sustain that in situations of capital productivity decreases, firms
try to maximize the rate of profit by pushing wages down.
We believe that our results shed new light on the debate about the determinants of the evolution of the rate of profit. That is to say, the behavior
of the rate of profit has an ex-ante link that cannot be forgotten: capital
productivity, conditioned to the social and political relations that explain
the dynamics of functional income distribution. An in-depth analysis of the
determinants of the reduction of capital productivity is the object of our
future research.
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Notes
1. However, Kohler, Guschanski, and Stockhammer (2019) show empirical evidence that
undermine the role of technical change in negatively affecting the wage share in
OECD countries.
2. Without the continuous full employment of labor, the rate of interest can only
determine the desired ratio of capital to labor. According to Petri (2019), this implies
that investment remains indeterminate until the desired capital stock is determined;
and the determination of the desired capital stock implies looking at desired
productive capacity and hence at expected demand and its variations.
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3. The Treaty of Detroit is the most relevant post-war labor agreement, signed by the
United Auto Workers (UAW) and the Detroit giants (Ford, General Motors and
Chrysler). The agreement stated that wages will grow in line with labor productivity
growth. The treaty was followed in a cascade by the rest of the most important
collective agreements of the United States until 1968. This agreement generated a
period of stability in the evolution of social inequalities, and coincided with high rates
of growth (Manera, Navines i Badal, and Franconetti 2016).
4. This is in line with several studies indicating that redistributive measures aimed at
increasing the wage share would not necessarily undermine economic growth and
employment, especially if they are complemented by supportive fiscal and monetary
policies (Storm and Naastepad 2017; De Jes
us and L
opez 2019; Jetin and Reyes Ortiz
€
2020; Oyvat, Oztunalı,
and Elgin 2020).
5. Since Phillips (1998) showed that impulse responses from VARs in levels are
inconsistent at long horizons, and Faust and Leeper (1997) demonstrated that small
mistakes in specifying the cointegrating relations affect the short-run parameters, the
safest approach appears to be estimating the model in levels and only focusing on the
short-horizon responses (Elbourne 2008).
6. The results are available upon request.
7. The approach of Hatemi-J (2012) can be employed in a SVAR framework (see Hatemi-J
2014; Al-Shayeb and Hatemi-J 2016; Hatemi-J, Al Shayeb, and Roca 2017; and Ozcelebi,
2019, 2021).
8. The results are available upon request.
9. To apply the DAG method, we first obtain the four-variable VAR residual correlation

þ

matrix; then we create a complete undirected graph of pkþ
t , wt , pkt , and wt : Next,
we use the PC algorithm in TETRAD of Peter and Clark to analyze the residual
correlation coefficient matrix and to obtain the directivity of simultaneous causality

þ

among pkþ
t , wt , pkt , and wt : The influence coefficient is then calculated using a
parameter estimation method (see Pan et al. 2019; Esmaeili and Rafei 2021,
among others).
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