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Abstract

This study presents two different and novel methodologies to evaluate the effects of
changes in the functional distribution of income on economic activity and identify
the regime of growth of an economy. This study problem goes back to the works
of classical economists, but that has been renewed within the modern theories of
growth developed by the post-Keynesian school of thought. The basic logic of the
relationship between income distribution and aggregate demand has been widely
developed in the so-called neo-Kaleckian macro models giving rise to the possibil-
ity of identifying growth regimes. The main distinction (though not the only one)
is between profit-led and wage-led growth regimes.

With these alternatives in mind, researchers have tried to empirically identify the
growth regimes along these lines and an entire generation of empirical research has
attempted to determine whether various countries have wage- or profit-led regimes.
The vast literature that has appeared until now has yet to reach a consensus and
efforts to understand the different results reported seem to point to econometric
identification methodologies. In this work I first expose the canonical model of
Bhaduri and Marglin (1990) to understand the distributive conflict between work-
ers and entrepreneurs. This framework show the theoretical response of aggregate
demand when is exposed to a change in the distribution of income. In the same
chapter, I extend the model with open economy variables to understand the reac-
tion of growth to changes in the functional distribution of income.

Secondly, I introduce the zero and sign restrictions to estimate the structural
(causal) effect of a change in the distribution of income on the output. To do this I
use a novel data of functional income distribution for Latin America countries, con-
solidated by Alarco Tosoni (2014). I also present a theoretical discussion about the
endogeneity of distribution of income with respect to variations in output. Within
this framework, I identify that there are heterogeneous cases where Bolivia, Colom-
bia, and Honduras have profit-led regimes; Costa Rica, Ecuador, Nicaragua, Peru,
and Venezuela have wage-led regimes; however, the results are not conclusive with
respect to the growth regimes of Brazil, Mexico, Panama, and Uruguay.

Third, I review the theoretical literature of wage-led and profit-led about the
nonlinear results and the possibility of a regimen shift in the economy. This frame-
work introduces different assumptions about the labor market, investment func-
tions, etc., to understand the change in growth regimes. In this chapter, I propose to
use a time-varying parameters model to estimate the impact of a change in income
distribution on output in the U.S. economy as well as the possibility of a regimen
shift in this economy. This novel empirical methodology allows to identify distri-
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butional effect on output leading the conclusion that that degree of profit-ledness of
the U.S. economy has decreased over the last four decades.
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Introduction

Since the early 2000s, research by Thomas Piketty, Emmanuel Saez, and their coauthors have
put the analysis of income distribution back on center stage. The distinction between prop-
erty income and labor income plays a central role in this framework and has revolutionized our
understanding of income distribution and wealth inequality. The book by Piketty (2014) also
provided some facts about income distribution and growth of the capitalist system. Later, some
New Keynesian studies, like Athreya, Owens, and Schwartzman (2017), Auclert and Rognlie
(2018), or Bayer et al. (2019), proposed models with heterogeneous agents that intend to cap-
ture (or match) the inequality of personal income. These authors present a Dynamic Stochastic
General Equilibrium framework with different discount factors and include labor supply or con-
sumption preferences to understand the short and long-run effect in the distribution of income.

However, the exploration around the relationship between economic activity and income
distribution is an old idea, traceable back to classical economists, like Ricardo and Marx, who
intended to understand the determinants of the shares of the functional distribution and the links
to the production process (Kaldor 1955). The link between functional and personal income
distribution is documented by Dutt (2015a), Palley (2015), and Carvalho and Rezai (2015),
where the first concept refers the relation between capital and labor, and the personal income
distribution explains the vertical and horizontal inequality.1

Under the same classical approach, post-Keynesian economists have studied this relation-
ship introducing the keynesian notion of effective demand (see Keynes 1936). First, Kaldor
(1955) and Kalecki (1938b, 1938a, 1971), then Dutt (1984), Rowthorn (1981) and Taylor (1985)
introduced some models to explain how the functional distribution impacted aggregate demand
and growth. The Kaleckians show that an increase in the wage share (wages and salaries) has a
negative effect on economic performance. Kaldor’s approach is similar to the standard Marxian
idea, where higher growth requires a more unequal distribution, but by means of forced saving.

Although along the same line of thinking, Bhaduri and Marglin (1990) proposed a model
with some different assumptions. For instance, they introduced an investment function that
depends on demand and supply factors to show that the theoretical relationship between a more
progressive income distribution and growth could be positive or negative. Therefore, if the share
of wages increases (and profit share fall) in the income distribution and leads to an increase
in output, then it would be identified as a wage-led regime. In contrast, if the increase in
the entrepreneurs’ profit share in the distribution induces higher economic growth, then the
economy would have a profit-led regime.

This seminal study of Bhaduri and Marglin, and the distinction between wage-led and
profit-led growth has resulted in a voluminous empirical literature purporting to estimate the

1. The vertical inequality refers the distribution between rich capitalists and poor workers, and the horizontal
inequality explains the relation between different classes of people with distinct behaviors and interests (Dutt
2015a)
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regime in various economies, specifically developed countries. Recently, Blecker (2016) presents
an overview of the methodologies implemented for such identification of demand regimes. In
his study, Blecker (2016) shows the advantages and disadvantages of these methods for obtain-
ing short- and long-term estimations.

The present document concentrates in the identify the growth regime because this is es-
sentially relevant for the generation of distributive policies by the government, through tax,
labor market and social reforms. Pro-capital policies normally seek wage and labour market
flexibility. Also, these policies weaken the collective bargaining institutions, labour unions and
employment protection legislation. In contrast, pro-labor policies impulse the welfare state,
labour market institutions, labour unions as well as better unemployment benefits or higher
minimum wages. Then, if we identify correctly the regime, the implementation of these poli-
cies may strengthen the economic performance. However, the lack of identification causes an
unstable growth or a decreased rate (see Oficina Internacional del Trabajo 2011; Lavoie and
Stockhammer 2013).

In this work, the first chapter exposes the theoretical framework of Bhaduri and Marglin
(1990) emphasizing the main assumptions about the distribution of income as well as the com-
ponents of aggregate demand. Also, the canonical framework is extended to open economic
model to understand the response of the growth to a change of the functional distribution of in-
come. Then, I expose the distributional conflict contained in this model and theoretical results.
The chapter ends up with a review of the methodologies to identify the growth regimes.

The second chapter shows a methodology that allows for identifying the effects of an ex-
ogenous change of wage share on growth, taking into account Blecker’s criticisms about the en-
dogeneity in the methodologies that identify the growth regime. This methodology introduces
the zero and sign restrictions in the parameters to estimate a structural vector autoregressive
model. I use a novel data of functional distribution of income for Latin America countries and
for the period 1960–2014 built by Alarco Tosoni (2014). The main results reveal that Bolivia,
Colombia, and Honduras have profit-led regimes, and Costa Rica, Ecuador, Nicaragua, Peru,
and Venezuela have wage-led regimes. The regimes of Brazil, Mexico, Panama, and Uruguay
could not be determined.

Within the realm of the post-Keynesian growth models, the multiple equilibrium literature
has grown in recent years with different theoretical models. Those studies present a variety of
assumptions on the labor market, investment functions, and so on. The third chapter presents
a time-varying parameters model as an empirical alternative to identify regime shifts. This
approach is applied to the U.S. economy to identify possible changes in the effects that a change
in the distributional of income may have on the output. The main result is that the degree of
profit-ledness has decreased over the last four decades.

2



Chapter I
Regimes of Demand-led Growth Model

1.1 Introduction

One of the fundamental problems considered by most classical economists was that of the
causes and consequences of economic growth. Among these consequences particular atten-
tion was devoted to the effect of economic growth on the structure of factor prices and thereby
on income distribution. This problem was treated in detail by Ricardo who claimed that “to de-
termine the laws which regulated the distribution . . . of rent, profit and wages in different stages
of society . . . is the principal problem in Political Economy” (Ricardo, Vol 1, pag. 5). Kaldor
(1955) highlighted the theories of Ricardo, Marx, Neoclassical and Keynesian economists. In
line with the seminal works of Kalecki (1938b, 1938a, 1971), some post-Keynesian authors
argue that, in an environment of imperfect competition, firms know and drive the degree of
market concentration and market power, and this in turn determine the distribution of income
among capitalist and workers. Then, demand adjusts to changes in the functional distribution
and output as well. In contrast, another strand of post-Keynesian authors like Kaldor, modi-
fied this assumption and argued that in the face of an aggregate demand shock capitalists also
adjust their profit margins leading to change in the distribution of income. Hence, while for
Kaleckian followers the distribution of income can be assumed as exogenous and given by a
constant mark-up, from the Kaldorian point of view, income distribution can be determined
endogenously under certain specific assumptions.

Since the 80’s, the seminal contributions of Rowthorn (1981), Dutt (1984) and Taylor
(1985) have shown the theoretical relationship between the functional distribution and coun-
tries’ growth under the so called “neo-Kaleckian approach.” Rowthorn–Dutt-Taylor model can
be termed an ‘underconsumptionist’ or ‘stagnationist’ version of the Kaleckian model in the
sense that a higher share of wages in national income leads to a higher growth rate of output. In
a step forward, Bhaduri and Marglin (1990) showed that there are, at least, two growth regimes.
The first, called wage-led or “stagnationist” regime, occurs if the rise of wage share (or real
wage) is related to an increase in the aggregate demand and growth. The second, denominated
profit-led or “exhilarationist” regime, indicates that the same rise impact negatively on aggre-
gate demand and growth. In the same period, Blecker (1989) and Krugman and Taylor (1978)
showed that the income distribution changes in an open economy may have impacts on growth
but introducing new channels. However, these efforts do not include the identification of the
growth regimes.

The main aim of this chapter is to highlight the fundamental structure of the Neo-kaleckian
demand-led growth model to identify its main growth regimes. For that, I present the theoretical
model of Bhaduri and Marglin, its assumptions, main structure, and theoretical conclusions.
Moreover, the chapter shows an extension of the open economy model and the identification of

3



demand and growth regimes. Finally, I explain the different methodological strategies applied
in the empirical literature to identify growth regimes.

1.2 The Canonical Model

In a two-class economy Bhaduri and Marglin (1990) suggested that there might be a degree
of exogeneity of the real wage, which would cause the wage share to also have an exogenous
component. According their seminal model, in a closed economy, any redistribution of income
between profits and wages affects aggregate demand through two different channels. If the
propensity to consume out of wage income is higher than that out of profit income, redistribut-
ing income against the wage earners would depress total consumption expenditure, but at the
same time it might stimulate investment expenditure through higher profit share to counteract
the depressing effect of lower consumption on aggregate demand. Depending on which of these
two effects dominates quantitatively, two alternative possibilities emerge for a demand-led ex-
pansion. The case dominated by greater consumption expenditure due to higher real wages
and lower profit share is called wage-led, whereas the case dominated by greater investment
expenditure due to higher profit share and lower real wages is termed as profit-led.

As a matter of fact, in their closed-economy version Bhaduri and Marlin are able to gener-
ate different regimes of demand and growth, hence positive or negative effects of a lower wage
share on capacity utilization, capital accumulation, growth and the rate of profit, depending on
the relative weights of accelerator and profitability terms in the investment function and on the
differential in the propensity to save from profits and from wages. This ambiguity in the results
that derives from the effects of a change in the distribution of income on aggregate demand,
output and growth is explained from the fact that an increase in wages would lead to a rise
in workers’ income, which would subsequently lead to an increase in consumption, but also
leads to an increase in unit production costs, a reduction in firms’ profits and a fall in capitalists
investment desires.

In an open economy framework, however, the theoretical developments of the canonical
model show that growth is much less likely to be wage-led. This is because while redistribution
towards workers boosts consumption demand, it simultaneously reduces external demand by
making the domestic good less competitive in international markets.

In formal terms, the Bhaduri and Marglin model proposes that total national income is dis-
tributed between workers and employers, in the same line of (Kalecki 1938a, 1971), Rowthorn
(1981), Dutt (1984) and Taylor (1985). Workers derive income from their work and consume all
this income in goods and services. The income of the capitalists comes from the realized profits
of the firms, saving a constant part of it and the rest is directed to consumption2. Formally, one
can express:

2. Some authors propose that workers also save at a constant rate but less than the saving propensity of the
capitalists. Even if this hypothesis was applicable, it does not modify the original conclusions.

4



PY =W +R (1)

W = wL (2)

R = rK (3)

Where Y is total income, P is price level, W is total wages payments, R is the profit of
capitalist, w is the (average) nominal wage, L is total employment, r is the real rate of profit,
and K is the value of capital.

In a closed economy with no government intervention, output equals consumption plus
investment, in nominal terms, as:

PY = PC+PI (4)

S = Y −C = sY (5)

S = I (6)

Where C is total consumption, I is total investment, S is total savings, and s is the constant
average propensity to save of capitalists income.

The main contribution of the study of Bhaduri and Marglin (1990) is regarding the theoret-
ical specification of the investment function. The authors assumed that the investment function
separately depends on the profit share (or margin) from the supply side; and on the level of eco-
nomic activity (or capacity utilization), as an accelerator effect, from the demand side. These
changes in the investment function allow a connection between the real wage and capacity uti-
lization that it is not necessarily inverse, as post-Keynesian economist used to believe before
1990 (see Kalecki 1938a, 1971; Rowthorn 1981; Dutt 1984; Taylor 1985). In contrast, the re-
sults and reaction of output and growth to a change in the distribution of income will depend on
the reaction of savings and investment to those changes. This approach of Bhaduri and Marglin
links the exogenous variation of real wage with the distributional conflict.

Thus, the saving and investment functions depend on the profit share and the level of
capacity utilization, as shown by the following equations:

S =S(π,u) (7)

I =I(π,u) (8)

5



Where S is the saving function and I is the investment function (both equations normalized
by potential income)3, π = R

Y is the profit share of entrepreneurs calculated by dividing profit
(R) into total income Y , u is the capacity utilization (0 < u < 1) as ratio of the effective output
level Y against potential Y ∗, the last implying full capacity utilization.

Moreover, Bhaduri and Marglin (1990) implemented a pricing rule in which the price
of domestic goods P, in environment of imperfect competition, depends on the unit cost of
production (w), the inverse of labor productivity (b) and the profit margin (m) as a percentage
mark-up:

P = (1+m)(bw) (9)

Equations (2) and (9) allow us to understand the positive relationship between the profit
margin (m) and the profit share (π):

π =
m

1+m
(10)

The same equations also exhibits the distributional conflict between profit share/margin
(m) and the real wage (ω), holding productivity constant:

ωb =
1

(1+m)
(11)

A rise in real wages will be matched by a fall in the profit margin and the profit share,
then decreasing savings and negatively impacting on investment. Meanwhile, the increase in
ω shifts the income of the working class and impulses the consumption. These contradictory
impacts on aggregate demand (C+ I) do not allow for a theoretical conclusion on the impact on
the real economy of changes in the distribution of income.

With the equations (7) and (8), the macroeconomic equilibrium (I = S) implies that the
profit share determines the capacity utilization. Then, the changes in the functional distribution
impacts on capacity utilization as:

∂u
∂π

=
∂ I
∂π
− ∂S

∂π

∂S
∂u −

∂ I
∂u

(12)

Assuming that savings react more than investment to changes in the output ∂S
∂u > ∂ I

∂u (Key-
nesian stability condition), then the impact of the distribution on capacity utilization will be a
function of the reaction of savings and investment to profit share.

Then, the Bhaduri and Marglin model found two theoretical results. First, if savings reacts
more than investment to changes on the profit share ( ∂ I

∂π
< ∂S

∂π
), then the impact on capacity

utilization is negative ( ∂u
∂π

< 0). This result is called the wage-led regime. Second, if the rise

3. Authors, like Nikiforos (2016a), proposed that investment function could be normalized to capital stock
without fundamental changes in the model.
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of the profit share is related to an increase of the output ( ∂u
∂π

> 0) because investment is more
sensitive than the savings ( ∂ I

∂π
> ∂S

∂π
). This result is called profit-led regime.

Given the school of thought, the model presented in this part of the paper drives by demand
factors. Therefore, the supply factors are given and are constant in this abstraction. Then, the
technology changes, financialization, and labor supply hold constant (Lavoie and Stockhammer
2013). Some studies include these factors in the post-Keynesian model to understand the growth
regime (see Palley 2015, 2017; Dutt 2017). The next subsection presents an extension of this
model with open economy variables.

1.3 Extension of the Open Economy Model

Bhaduri and Marglin (1990) extends this model to the open economy to understand the regimes
of the economy. Blecker (1989), Krugman and Taylor (1978), and Taylor (1985) also included
the international variables in the post-Keynesian framework, but not to explain the demand-led
regimes. Bhaduri and Marglin showed that international factors may have an impact on the
determination of the regimes, where the real exchange rate is the principal channel of transmis-
sion.

Following Blecker (2010) and Bhaduri and Marglin (1990), the model modifies the pricing
rule with the inclusion of the cost of imported raw material. Formally, the pricing rule is:

P = (1+m)(bw+κvP f ) (13)

Where p f is the cost of imported raw material in foreign currency, κ is the fixed ratio
of production to imports, and v is the nominal exchange rate (domestic currency/foreign cur-
rency). The new rule can consider particularities like those of the international competitiveness
(Bhaduri and Marglin 1990). We could also see the distributive conflict (like equation 11), since
the negative relationship of the real wage with the profit margin is still maintained and (now)
with the real exchange rate:

ωb =
1

1+m
−κq (14)

Where q = vP f

P is the real exchange rate.
The trade balance (T B) in domestic currency is the difference of volume of exports (X) and

volume of imports (M). If the exports are greater than the imports, there is trade surplus. When
the exports are less than the imports, the economy has trade deficit. Then, exports depends of
real exchange rate (q) and foreign economic activity (u f ). Otherwise, imports is function of real
exchange rate (q) and domestic economic activity (u). Formally, the open economy variables
express as:

T B = X(q,u f )−M(q,u) = T B(q,u,u f ) (15)

7



Then, a real depreciation (rise in q) increases the competitiveness of domestic goods and
boosts exports. Moreover, it also raises the price of external products, which reduces volume
of imports. Consequently, the trade balance improves, subject to the Marshall-Lerner condition
holds (Blecker 2010). However, the equation (14) shows that the increase in q impact negatively
in the real wage (ω), reducing the wage share and rising the profit share (Bhaduri and Marglin
1990).

The macroeconomic equilibrium to open economy (without government) is modified to:

S+M = I +X (16)

S = I +T B

Like the closed economy model, the changes in the functional distribution impacts on
capacity utilization as:

∂u
∂π

=
∂ I
∂π

+ ∂T B
∂π
− ∂S

∂π

∂S
∂u −

∂ I
∂u +

∂T B
∂u

(17)

If the Keynesian stability condition holds, there are also two results about the change of the
profit share (wage share) on the economic activity. If this derivative is positive, the economy has
profit-led regime, and there is wage-led regime when the derivative is negative. The impact of
the distribution on capacity utilization will be a function of the reaction of savings, investment
and trade balance to profit share (Blecker 2010).

When the economy has a wage-led regime, a rise in q reduces the real wage and so the
economic activity falls. Then, this improvement in international competitiveness weakens the
wage-led regime and could change the domestic economy with a wage-led regime to an open
economy with a profit-led regime. Meanwhile, a real depreciation causes an increase in the
profit share, through price adjustment, boosting capacity utilization in the economy. Hence, it
intensifies the degree of profit-led regime (Blecker 2010; Bhaduri and Marglin 1990).

Many authors extended the Bhaduri-Marglin model to understand the effect of the func-
tional distribution change in different context and introducing additional complexities. Some
papers, like Stockhammer (2017), tried to understand how the financial sector affects the iden-
tification of the growth regime. Also, economists, like Onaran (2016) or Storm and Naastepad
(2017), studied the role of fiscal policy in strengthening the effect of the functional distribution
on macroeconomic performance. Ros (2016) and Razmi (2015, 2016) used this approach to
study the relationship between income distribution and real macroeconomic variables under a
dual economy perspective in developing countries.
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1.4 Identify the Demand-led Regimes

The majority of the post-Keynesians use capacity utilization to explain the relationship between
the functional distribution of income and the principle of effective demand (see Rowthorn 1981;
Dutt 1984; Taylor 1985; Bhaduri and Marglin 1990; Marglin and Bhaduri 1990). The concept
of capacity utilization explains the expansion or reduction the economic activity in these models
in the short run. This variable comes from the division of output and potential output. Several
economists use a proxy that divides the output by the capital stock (see Blecker 2002, 2010).

However, this variable has been difficult to capture fully, in principle because of the con-
ceptualization of potential output (see Nikiforos 2016b). From the empirical side, this has made
it difficult for researchers to correctly identify regimes a la Bhaduri and Marglin. In this sense,
post-Keynesians have incorporated economic growth rate (a variable fully observable through
GDP) into the canonical model explained above. Thus, growth (variation of output) has its
regime, independent of the regime of capacity utilization.

Following Blecker (2010) and Nikiforos (2016a), the saving and investment functions must
be expressed in a parametric form for a closed economy model. Then, I assume a simple linear
form of these functions as:

gi = γ +gi
uu+gi

ππ (18)

gs = λ +gs
uu+gi

ππ (19)

where γ and λ are exogenous constants, gi
u and gi

π are the marginal propensities to invest
out of the utilization and profit share, and gs

u and gs
π are the marginal propensities to save out

of the utilization and profit share. All the marginal propensities are positive and constant in the
short run. In line with the above subsections, the equilibrium capacity utilization and growth
(gi = gs = g) is:

u∗=u0 +
gi

π −gs
π

gs
u−gi

u
π (20)

g∗=g0 +
gi

πgs
u−gs

πgi
u

gs
u−gi

u
π (21)

where u0 = γ−λ

gs
u−gi

u
and g0 = γ + gi

uu0. The Keynesian stability condition also allows that
the equilibrium is stable, in this case gs

u−gi
u > 0.

The regimes of the capacity utilization can identify with equation (20). The profit-led
regime is when ∂u

∂π
> 0 as long as when the reaction of investment gi

π are higher than the
propensity of save gs

π (gi
π > gs

π ). By contrast, there is a wage-led regime in capacity utilization
when the reaction of the saving function is higher than the propensity of invest (gi

π < gs
π). The

equation (21) shows that a economy as identify with profit-led regime if gi
πgs

u > gs
πgi

u (
∂g
∂π

> 0).
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Otherwise, the economy is wage-led if the rise of profit share decreases the rate of growth
( ∂g

∂π
< 0). As we can see the growth rate could have different regime of the capacity utilization

because the identification depends of the other parameters, in this case.
This identification process can become theoretically more complex when one includes

more variables. For example, the model can extend to an open economy with government
intervention, which involves proposing functions (with new parameters) for exports, imports,
government spending, and tax revenues (see Blecker 2010; Onaran 2016; Storm and Naastepad
2017). Another alternative would be to switch to a nonlinear function to analyze regimes like
Assous and Dutt (2013), Marglin (2017), or Nikiforos and Foley (2012). In line with this
complexity, the literature has proposed different methodologies to identify regimes in a specific
economy. The following subsection reviews these proposals.

1.5 Methodology to Identify the Growth Regimes

This section presents an overview of the empirical methodologies employed in the literature to
estimate the relationship between income distribution and economic activity, and identify the
growth regimes. Following Blecker (2016), two methods are examined: structural and aggrega-
tive. In addition, the advantages and disadvantages of each method are discussed. However, the
structural approach of Blecker (2016) is referred to behavioural equation approach of Stock-
hammer (2017) to avoid any confusion with the structural VAR methodology4. See Cauvel
(2019), Jiménez (2020) or Stockhammer (2017) for a review of the literature that applies to
these methods.

As Blecker (2016) shows, empirical studies of the Bhaduri and Marglin (1990) model
have faced criticism regarding the methodology, the specifications and included variables, and
other interpretative aspects. As previously mentioned, most post-Keynesian empirical works
on the relationship between income distribution and growth estimate the effect of the functional
distribution on the demand or their components using two approaches: behavioural equation and
aggregative. To understand these approaches, it is helpful to summarize the analytical model
that supports empirical research. Blecker (2016) defines the aggregate demand (AD = Y ) as:

Y = AD =C(Y,W,ZC)+ I(Y,ψ,ZI)+X(Y f ,P,ZX)−M(Y,P,ZM)+G (22)

where Y is income (gross domestic product, GDP), ψ is the wage (labor) share, C is con-
sumption, I is investment, X is exports, M is imports, Y f is foreign demand, P is domestic
price (P(ψ,ZP)), and Z j is the vector of exogenous (control) variables5 that directly affect the

4. I don’t want confuse the reader between this strategy identify of growth regime with separate equation of
component of aggregate demand and the structural vector autoregressive model that I use later to obtain the growth
regime.

5. The studies include some variables such as primary sector, financial variables, the international price of
commodities, etc. (see Blecker 2016; Stockhammer, Rabinovich, and Reddy 2021).
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dynamics of j = C, I,NX ,P. Ceteris paribus (holding everything constant), the effect of the
distributive change in demand is:

dY
dψ

=

∂AD
∂ψ

1− ∂AD
∂Y

=

∂C
∂ψ

+ ∂ I
∂ψ

+(∂X
∂P −

∂M
∂P )

∂P
∂ψ

1− ∂C
∂Y + ∂ I

∂Y −
∂M
∂Y

(23)

If the stability condition holds (∂AD
∂Y < 1), the sign of the distributive effect depends on the

numerator (∂AD
∂ψ

). In other words, the sign only depends on the reaction of the consumption,
investment, export, import, and price to a change in the functional distribution of income, or
the impact on the aggregate demand. The sign above will determine the growth regime, where
a positive result indicates a wage-led regime; otherwise, the economy has a profit-led regime
with a negative effect.

The behavioural equation strategy estimates the partial impact of a change in income distri-
bution on consumption, investment, exports, imports, and price level. The implicit assumption
is that government spending is not affected by changes in the wage share. Then the methodol-
ogy adds the effects together to determine the effect of a distributional shift on total AD (holding
all control variables constant). In contrast, the aggregative method estimates the direct effect on
GDP without considering the impact on the components. Practically, the researcher implements
a (basic) system model of two equations:

Yt = Y (ψt ,Yt−1, . . . ,Yt−p,ψt−1, . . . ,ψt−q,Z) (24)

ψt = ψ(Yt ,Yt−1, . . . ,Yt−p,ψt−1, . . . ,ψt−q,Z) (25)

where ψt− j and Yt− j are the vectors of the lag of the labor share and aggregate demand,
respectively. Some studies use the growth of gross domestic product (GDP) to represent Y .
Blecker (2016) indicates that the aggregate approach is also called “systems approach” because
the researcher implements a system of equation like structural vector autoregressive model. If
the demand components add to the model, the behavioural approach transforms into the systems
(aggregative) approach.

Both methods have strengths and weaknesses in estimating the effect of functional dis-
tribution on growth. The behavioural equation approach allows us to obtain the impact on
the demand components and understand the differentiated effects associated with the domestic
and external factors. However, the specification may be exposed to problems of endogeneity
due to simultaneous relationships; there are also numerous criticisms about the specification of
the investment function. Conversely, although the systems method uses simultaneous equation
models, such as VAR to estimate the distributive effects on the aggregate demand, it does not
yield estimations of the effect of a distributive shock on several components of demand (Blecker
2016). Numerous authors have used the two approaches to estimate the effects in the short and
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long run, where the behavioural equation method depends on the stationary properties while the
aggregative method does not necessarily depend on it (see Sims, Stock, and Watson 1990).

In sum, the advantage of the systems approach is that it estimates a consistent effect of the
functional distribution on growth against the behavioural equation method that can evaluate the
impact on the demand components. Some studies, such as Cauvel (2019) and Barbosa-Filho
and Taylor (2006) use the filters (for example, Hodrick-Prescott) or other transformation (for
example, first difference of logarithm) to obtain stationary variables of these models. Theoret-
ically, Sims (1988), Sims, Stock, and Watson (1990), and Sims and Uhlig (1991) indicate that
these transformations do not necessarily deal with unit root problem in the SVAR models and
Caldara and Kamps (2017) and Arias, Caldara, and Rubio-Ramírez (2019) evidence empiri-
cally that these transformations are unnecessary. Meanwhile, if the model is statistically stable,
the components of the demand can be recursively included. For this reason, the current study
adopts the systems method and implements a new approach to obtain the structural effects.
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Chapter II
Partial Identification for Growth Regimes6

2.1 Introduction

Recently, Blecker (2016) highlighted the bias problems in the estimation of the impact of
changes in the functional distribution on aggregate demand and growth. In line with the model
found in Bhaduri and Marglin (1990), most studies present two different methodological strate-
gies to identify growth regimes in the economies under scrutiny. In the structural approach,
introduced by Bowles and Boyer (1995) and applied in many studies, all these studies estimate
single equations for each private aggregate demand component (investment, consumption and
net exports) and sums the partial effects of a functional income redistribution on each of them
to calculate the overall effect on the economy. Stockhammer (2017) and Stockhammer, Ra-
binovich, and Reddy (2021) called this empirical strategy as behavioural equation approach.
Despite its widespread use, some methodological shortcomings of this approach have been
pointed out in the literature. Particularly, the treatment of income distribution as an exogenous
variable may add a simultaneity bias to these estimations and as reported by Blecker (2016) the
estimation of separate equations losses the systems aspect of the model.

The (second) aggregative approach uses simultaneous equations to estimate the effect of
the distribution on the output. As with the structural approach, some characteristics of the
aggregative approach have also been subject to criticism in the literature. Blecker (2016), for
instance, argues that because many studies use the deviation of actual GDP from a Hodrick-
Prescott filtered trend to measure capacity utilization they rule out the possibility of long-run
relations and may be capturing only cyclical and short-run effects. In addition, the aggregative
approach estimations may be subject to omission bias as, in general, no control variables are
added (Blecker 2016). Hence, each approach has its strengths and shortcomings.

Following the aggregative approach, the current study proposes use the partial identifi-
cation of a structural vector autoregressive (SVAR) model to estimate the effect of change in
the functional distribution on economic performance and identify the growth regime. A recent
database constructed for Alarco Tosoni (2014), which includes 15 Latin American countries for
the period 1960–2014, is used. This data has an annual frequency. The SVAR resolves the en-
dogeneity problem because all variables are endogenous, and allows the structural (orthogonal
or exogenous)7 shock of functional distribution to be identified.

The main contribution of this study to post-Keynesian growth literature through the inves-
tigation and identification of growth regimes in Latin American countries. The Alarco Tosoni
(2014) database is used to estimate the distribution effect in these economies using the ag-

6. The chapter is being published as an article in a Scopus-indexed academic journal.
7. I use the terms structural, orthogonal and exogenous interchangeably to explain the unexpected change of

the functional distribution of income.
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gregative methodology, where the empirical literature has been scarce. Previous studies such
as Onaran and Galanis (2012) include Argentina (Latin American country) in a group of devel-
oping countries such as China, India, and South Africa in their separate estimations (structural
approach). They find that these economies present profit-led regimes since a change in the dis-
tribution to favor entrepreneurs increases output. Alarco Tosoni (2016) also attempts to estimate
the growth regime in Latin American countries with the same structural methodology. He finds
that Bolivia, Chile, Honduras, Nicaragua, and Panama have profit-led growth, while stagnation-
ism prevails for the rest of the economies. Jiménez (2020) analyzed Central American countries
using separate estimations and revealed that Costa Rica, El Salvador, Honduras, and Nicaragua
have a wage-led regime, while for Panama, growth is driven by profit. Jesus, Araujo, and Dru-
mond (2017), Loaiza-Quintero, Tobon-Arias, and Hincapie-Velez (2017), Luyano Cuevas and
Herrera Revuelta (2018), Tomio (2020), and Sánchez and Luna (2014) estimate the growth
regime for specific countries such as Brazil, Colombia and Mexico.

This study also contributes with the implementation of the partial identification of the dy-
namic effect of orthogonal changes in the functional distribution in macroeconomic variables.
Stockhammer and Onaran (2004) and Barbosa-Filho and Taylor (2006) used the aggregative
approach to estimate this relationship by imposing exclusion (zero) restrictions on the entire
system, but it constrains all results because the authors impose (unnecessary) restrictions that
condition the response of output and others endogenous variables of SVAR model (for more
details, see Kilian and Lütkepohl 2017). In contrast, to identify the functional distribution ef-
fect, this study implements the partial approach that includes signs and zero restrictions only
on the variables of interest and not on the whole SVAR. Specifically, the Arias, Rubio-Ramírez,
and Waggoner (2018) methodology is used to estimate the orthogonal change in the distribution
equation to obtain the SVAR tools (impulse response function (IRF) and forecast error vari-
ance decomposition (FEVD)) and identify the growth regime. This method proposes Bayesian
algorithms that are better than frequentist inference approach (related to estimators such as or-
dinary least squares or maximum likelihood) for a small sample (Koop 2003), particularly in
developing countries like those in the study sample.

2.2 The Partial Identification

This section presents the methodology used to estimate the dynamic response (effect) of growth
to a unexpected change (structural shock) in the functional distribution. In addition, I show the
identification problem in the SVAR models is exposed to obtain the structural shocks. There are
different identification approaches, but only the partial approach is reviewed herein. This allows
for restrictions exclusively on the equation used (not necessarily in all equations) to obtain the
structural shock. The Bayesian algorithm and the data to estimate the SVAR are also presented.
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2.2.1 The Structural Vector Autoregressive Model

Following Rubio-Ramírez, Waggoner, and Zha (2010), this study considers the following SVAR
model:

y′tA0 =
p

∑
l=1

y′t−lAl + ε
′
t , for 1≤ t ≤ T, (26)

where yt is an n× 1 vector of the endogenous variables, Al is an n× n matrix of struc-
tural parameters for j = 0 . . . p, εt is an n× 1 vector of structural shocks, n is the number of
endogenous variables, p is the number of lags, and T is the sample size. Conditional on past
information and the initial conditions, the vector of structural shocks is assumed to be a normal
distribution with a mean of zero and a covariance matrix In (n× n identity matrix). Equation
(26) can be written more compactly as

y′tA0 = x′tA++ ε
′
t (27)

where the matrix A+ =
[
A′1 . . . A′p

]
and the vector x′t =

[
y′t−1 . . . y′t−p

]
. Matrix A+

has the dimension k = np. If A0 is invertible, the reduced form of the SVAR model is

y′t = x′tB+µ
′
t (28)

where B = A+A−1
0 , µ ′t = ε ′t A

−1
0 , and the covariance matrix of µ is E[µµ ′] = Σ = (A0A′0)

−1.
Equations (27) and (28) indicate that there is a relationship between the reduction parame-
ters (B,µ) and the structural parameters (A0,A+), which allow the identification of structural
shocks. For the multivariate model, the IRF that obtains the effect of the jth unexpected change
in the ith variable at time h is estimated as

Lh(A0,A+) = (A−1
0 J′FhJ)′ (29)

F =


A1A−1

0 Im . . . 0
...

... · · · ...
Ap−1A−1

0 0 . . . Im

ApA−1
0 0 . . . 0

 (30)

J =


Im

0
...
0

 (31)
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2.2.2 Identification Problem and Estimation

Identification is fundamental for the SVAR to estimate the effect of one variable on another (the
IRF). In other words, the main problem with the SVAR model is the estimation of the structural
shock8. Rothenberg (1971) indicated that it is necessary to impose n(n− 1)/2 restrictions to
identify the effect, where n is the number of endogenous variables (known as the “order con-
dition”). Sims (1980) took this condition and included the Cholesky decomposition to identify
the structural shocks in SVAR (recursive method). Other proposals (not recursive) include some
short- or long-run restrictions on the entire system of equations that condition the results on the
objective variable (see Kilian and Lütkepohl 2017, chapters 8-12). Stockhammer and Onaran
(2004) and Burle and Carvalho (2021) used this approach to estimate the effect of the distribu-
tion on output and identify the growth regimes. The problem with this identification is that it
may be sensitive to the order of occurrence of the shocks and could produce inconsistent esti-
mations. Other studies only implement the reduced form of the SVAR to obtain the regime (see
Barbosa-Filho and Taylor 2006). However, this methodology does not estimate the structural
effect of the functional distribution in the growth.

In recent years, a new identification approach, known as the agnostic approach, has been
developed. It demonstrates that it is not necessary to impose constraints on the entire SVAR
to obtain the identification of specific orthogonal shocks. Instead, the researcher agnostically
includes restrictions to identify the studied shock, which is part of the research question, and
leave the data help explain the response of the target variables and not impose unnecessary
restrictions on the all equations (Uhlig 2005). In this approach, Rubio-Ramírez, Waggoner,
and Zha (2010) denominate that the recovery of all shocks of the SVAR model is a “global
identification”, and, by contrast, if we only want to obtain specific shocks this approach has
been called “partial identification”. In present study, the aim is to recover only the functional
distribution shock without constraining the entire system of equations, then I use the agnostic
approach with partial identification.

Gafarov, Meier, and Olea (2018) and Granziera, Moon, and Schorfheide (2018) present
methods of agnostic identification using the frequentist approach. From a Bayesian perspective,
Faust (1998), Canova and Nicoló (2002), Uhlig (2005), Baumeister and Hamilton (2015), and
Arias, Rubio-Ramírez, and Waggoner (2018) proposed different estimation algorithms based
on their own assumptions. The study of Moon and Schorfheide (2012) compares both method-
ologies (Bayesian and frequentist) and demonstrates under which conditions similar results can
be obtained9.

Arias, Rubio-Ramírez, and Waggoner (2018) present an approach to identify the structural
shock with the Bayesian agnostic perspective. This methodology is completely agnostic as it

8. “Structural” refers to the causal estimation, similar to microeconometrics studies. There continues to be an
open discussion on this subject. See Hoover (2001) or Nakamura and Steinsson (2018).

9. The comparison in Moon and Schorfheide (2012) does not include proposals from Arias, Rubio-Ramírez,
and Waggoner (2018) and Baumeister and Hamilton (2015) since they were published later.
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does not impose unnecessary restrictions such as in Uhlig (2005). Moreover, they implement
the Uniform-Normal-inverse Wishart (UNIW) conjugate distribution10, which allow estimation
of independent draws and mean it is not necessary to carry out (burn-in) discarded simulations
to suppress the initial values (Koop 2003). Their algorithm is more computationally efficient
than that of Baumeister and Hamilton (2015), a property that has been recognized by econome-
tricians in recent years (see Aruoba and Fernández-Villaverde 2015; Aldrich 2014).

One of the strengths of Arias, Rubio-Ramírez, and Waggoner (2018) is that it is better than
the frequentist method for small samples, such as the Latin American database. Essentially,
Bayesian econometrics treats the parameters (A0,A+,B,Σ) as random variables that introduce
uncertainty around their inference. Bayesian econometrics use simulation methods to obtain the
distribution of parameters with prior information, which allows asymptotic estimation without
assumptions of central limit theorem and large sample size (T →∞) (see Zellner 1996; Geweke
2005; Greenberg 2009). It is an advantage for Latin American data given that Alarco Tosoni
(2014) can only obtain the annual functional distribution between 1950 and 2014 (55 observa-
tions).

To solve the identification problem, Arias, Rubio-Ramírez, and Waggoner (2018) devel-
oped a theory and simulation technique that allows for the inclusion of some sign and/or zero
restrictions on any function F(A0,A+) to obtain the structural shock (e.g., IRF). The authors
first stated that the two parameter sets (A0,A+) and (A0,A+) are observationally equivalent if
and only if they have the same distribution, thus implying that they have the same reduced form
in a linear Gaussian model. If one can obtain a Q ∈ O, the set of all n×n orthogonal matrices,
then A0 = A0Q and A+ = A+Q. The identification with the sign and zero restrictions implies
that some function satisfies the condition F(A0Q,A+Q) = F(A0,A+)Q for every Q.

Arias, Rubio-Ramírez, and Waggoner (2018) propose use the Markov Chain Monte Carlo
simulations on the conjugate distribution as the UNIW (v,Φ,Ψ,Ω) to estimate the SVAR model
and its functions. They use this family distribution because it is more efficient regarding time
estimation and obtains independent draws; however, their algorithms work well with any prior
distributions. The posterior distribution is defined as:

ṽ =T + v̂ (32)

Ω̃ =(X ′X + Ω̂
−1)−1 (33)

Ψ̃ =Ω̃(X ′Y + Ω̂
−1

Ψ̂) (34)

Φ̃ =Y ′Y + Φ̂+ Ψ̂
′
Ω̂
−1

Ψ̂− Ψ̃
′
Ω̃
−1

Ψ̃ (35)

The authors proposed estimating these functions and parameters with the change of vari-
able theorems about the structural and reduced-form parameterization. One could use these

10. In Bayesian inference, the conjugate distribution allows the combination of different distributions (Normal,
Gamma, Bernoulli, etc.), where the prior and posterior marginal distribution have the same properties (Koop 2003).

17



algorithms, depending on the inclusion of sign, zero, or both restrictions. Here, algorithm 3 of
Arias, Rubio-Ramírez, and Waggoner (2018) including the other two algorithms in each step is
presented as follows:

1. Draw (B,Σ) from NIW (v,Φ,Ψ,Ω) distribution.

2. For every equation j, draw x j independently from a standard normal distribution and set
w j = x j/

∥∥x j
∥∥.

3. Define Q =
[
q1 . . . q j−1

]
recursively by q j = K jw j for any matrix K j whose columns

form an orthonormal basis for the null space.

4. Set (A0,A+) with the equation (27) and (28).

5. If (A0,A+) satisfies the sign restrictions, then set its importance weight.

6. Return to step 1 until the required number of draws has been obtained.

7. Re-sample with replacement using the importance weights.

Following Arias, Rubio-Ramírez, and Waggoner (2018), distribution UNIW (v,Φ,Ψ,Ω)

is used for the informative priors over the orthogonal reduced-form parameterization for the
estimation of the SVAR model. The parameters v = np+1,Φ = 0n×n,Ψ = 0k×n,Ω = Ik×k are
set for the prior density. A total of 10,000 draws were run to obtain the posterior distribution of
the structural parameters and the IRF.

2.2.3 Identification Restrictions of Demand-led Growth

Major studies on the macroeconomic dynamics of Kalecki (1938a, 1971) and the most neo-
Kaleckian growth models propose a relationship between economic growth and income dis-
tribution, where the latter is purely exogenous as a closure of the macrosystem (Dutt 2017).
Following the conventional assumption of the classical political economy, Kalecki highlights
the role of institutional factors and social norms in determining real wages and distribution,
known as the pure exogenous effect. In this line, none of the economic variables can determine
the shares of wage and profit if real wage and labor productivity always move synchronously
(Nikiforos 2021).

However, both theoretical and empirical studies indicate that there is a possibility of en-
dogeneity in the wage share. By construction, the wage share is equal to the real wage divided
by labor productivity (Nikiforos and Foley 2012; Taylor 2004). From the empirical side, some
studies, such as Barbosa-Filho and Taylor (2006) and Stockhammer and Onaran (2004), use the
systems (aggregative) approach to deal with the endogeneity of distribution. In contrast, the be-
havioural equation approach does not mitigate this bias problem, at least using the instrumental
variable method (see Blecker, Cauvel, and Kim 2020).
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From a theoretical or analytical perspective, there are at least three ways of conceiving the
endogeneity of income distribution in these non-mainstream models. Post-Keynesians, such as
Robinson and Kaldor, use the full employment assumption in a long-run context to treat the
distribution of income as a completely endogenous variable to shocks or changes in aggregate
demand. This may be achieved thorough a forced saving mechanism. A second approach is
the so-called profit-squeeze hypothesis in which as utilization and employment increase, the
bargaining power of the workers increase, and the wage share increases, squeezing profits.
Nikiforos (2021) argues that this idea goes back to chapter 25 of the Marx’s Capital (1976)
though it was formalized by Goodwin (1967) cyclical growth model.

The third approach is the so-called overhead labor approach and goes back to Kalecki
(1971) distinction between salaries and wages, where the former is the labor income of man-
agers and administrative personnel (indirect or overhead labor), and the latter is the labor income
of workers (direct labor) The labor input is directly involved in the production process and re-
acts to changes in the level of utilization. However, the overhead labor does not follow this
relationship (labor-output) because it rises (falls) less during boom (depression) given its char-
acteristic of an overhead. Due to overhead labor effects, if the bargaining position of workers
is weak and they cannot claim a higher share of income as utilization increases, the share of
profits will increase as utilization increases. The presence of overhead labor cost seems to have
important implications for the relationship between income distribution and growth. Lavoie
(2017), for instance, argues that profit-led results of many empirical studies might be captur-
ing the cyclical effect of overhead labor and Palley (2017) shows that a redistribution of wages
towards managers (overhead labor) might increase the likelihood of a profit-led regime.

In the traditional Keynesian approach, the effective demand defines the level of output,
which in turn determines the real wage (Bhaduri and Marglin 1990; Lavoie 2017). Post-
Keynesians use the full employment assumption in a long-run context to treat the distribution of
income as a completely endogenous variable. This approach produces a different closure of the
macroeconomic model. In this sense, the rise (decline) of real activity and employment allow
for an increase (reduction) in the bargaining power of workers and an increase (reduction) in
wage share. Then, the profit share reduces (rises) by a decrease (increase) of output, known as
the profit-squeeze effect (Nikiforos 2021).

Followers of Kalecki recognized the endogeneity of the distribution of income and real
wages11, but still claims that there is an exogenous component that is important as a policy
variable, such as minimum wage (Bhaduri and Marglin 1990). Then, the distribution equation
is built for its systematic component, which describes how the distribution reacts endogenously
to the economic variables, and the exogenous component, which captures the institutional char-
acteristics and social norms12. With this in mind, the identification in the functional distribution

11. Some studies, such as Assous and Dutt (2013) or Nikiforos (2015), presented theoretical models that com-
bined these restrictions.

12. Skott (2017) criticizes this exogenous component approach to the functional distribution of income. He
confirms Kaldor (1955)’s statement that wage and profit shares are completely endogenous to institutional factors
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equation is fundamental to obtain the unexpected change (structural shock) of wage share (sym-
metrically profit share). Empirically, the concept of the growth regime occurs only through the
exogenous term of the distribution (Nikiforos 2021). Without loss of generality, the first equa-
tion (y′1t) of the SVAR (equation 26) was taken as the (functional distribution) wage share equa-
tion (y′ψt), which contains the systematic component (y′ta0,ψ ), lagged variables (∑p

l=1 y′t−lal,ψ ),
and structural shock (εψ,t):

y′ta0,ψ =
p

∑
l=1

y′t−lal,ψ + εψ,t , for 1≤ t ≤ T, (36)

where al,w is the first column of Al for 0 ≤ l ≤ p. Following Stockhammer and Onaran
(2004), if SVAR model includes wage share (ψ), output (Y ), and investment (I), abstracting
from lag variables, can be written as

a0,11ψt = a0,21Yt +a0,31It + εψ,t , for 1≤ t ≤ T (37)

In line with this systematic component, restrictions that capture the endogeneity criteria
discussed earlier are included. Here, this study includes a zero restriction on investment (a0,31 =

0), that this variable does not contemporaneously affect wage share, based on theoretical models
(Dutt 2017), and a positive restriction on the parameter a0,11 of econometric normalization
(Kilian and Lütkepohl 2017). Alternatively, the three restrictions are inserted in the output
coefficient:

• Pure exogenous: a0,21 = 0.

• Profit-squeeze: a0,21 > 0.

• Overhead labor: a0,21 < 0.

To understand which growth regime dominates in Latin American countries, the SVAR
model is estimated with each restriction of the output mentioned separately. The structural
shock can be estimated with these conditions and we obtain the effect of the wage share in the
rest of the variables of the SVAR through the IRF (equation 29). The entire system of equations
is presented as: (a0,11 > 0) (a0,21 S) 0

a0,12 a0,22 a0,32

a0,13 a0,23 a0,33


ψt

Yt

It

= A+xt +

εψ,t

ε2,t

ε3,t

 (38)

To obtain the structural shock (εψ,t), it is only necessary to impose restrictions on a0,11,
a0,21 and a0,31, and not on the entire SVAR. It is also observed that there are no restrictions on

and social norms. Skott proposes that aggregate demand or growth depends on these factors and that the proposal
of regimes is unhelpful. Nikiforos (2021) responds to Skott’s approach, where he mentions that it is incorrect as it
loses the level of abstraction that such a model should have.

20



the lags. Thus, one could identify the unexpected change of wage share, estimate its effect on
other variables (IRF), and define the growth regime in any country.

2.2.4 Dataset

An SVAR model was estimated for each of the following countries: Argentina, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Ecuador, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru,
Uruguay, and Venezuela. Each model contains annual country data with the wage share, real
GDP, and real demand components. In addition, the global activity index of Kilian (2009,
Global Demand), and price indices of energy and non-energy commodities are included to con-
trol the international factors that affect domestic economies (see Carrillo-Maldonado and Díaz-
Cassou 2019). The functional distribution data were obtained from Alarco Tosoni (2014)13, and
the GDP, its components, and the commodity price indices were downloaded from the World
Bank website. All the variables were logarithmically transformed, except for the wage share.

Alarco Tosoni (2014) consolidates a database of the wage share (compensation to salaried
workers as a percentage of GDP) and profit share (gross operating surplus) for 15 Latin Amer-
ican countries between 1950 and 2011. His main source of information is The Statistical Year-
book for Latin America and The Economic Commission for Latin America and the Caribbean
(ECLAC). In addition, the author uses International Labour Organization data and national
sources as a complement. In subsequent studies, Alarco updates his database up to 2014 (see
Alarco Tosoni 2016, 2017). The data presented by Alarco Tosoni shows that the wage share
remains constant in the Latin American region between 1950 and 197014. He also observes a
declining trend since the 1970s and until 2005 with a slight recovery between 1985 and 1996.
A recovery of the regional wage share is observed from 2005 until 2014.

In terms of the relationship between income distribution and growth, Alarco Tosoni (2016)
uses the behavioural equation approach to identify the growth regime of Latin American coun-
tries. He finds that Bolivia, Chile, Honduras, Nicaragua, and Panama have profit-led economies.
In contrast, the growth of Argentina, Brazil, Colombia, Costa Rica, Ecuador, El Salvador, Mex-
ico, Paraguay, Peru, Uruguay, and Venezuela follow a wage-led regime. Using the same be-
havioural equation methodology, Jiménez (2020) focuses on Central American countries (Costa
Rica, El Salvador, Honduras, Nicaragua, and Panama) between 1970 and 2016. The author finds
that Panama has a profit-led regime, and the growth of the other countries is driven by wages15.
Alarco Tosoni (2017) also investigates the growth regime of these countries, but concentrates
on a regional analysis with panel data methodology (random effects and dynamic panel). The
author identifies two key periods in the analysis: the first is between 1950 and 1980, where the
regional economy had a wage-led regime, and a profit-led regime in the second period between
1980 and 2014, with exports being a key variable in this transition.

13. I am grateful to German Alarco for sharing this information
14. Specifically, the author used the Holdrick-Prescott filter of the aggregate region of the 15 countries.
15. Jiménez (2020) conducted a literature review for developing countries, highlighting specific country studies.
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2.3 Results

This section presents the results of the effect of an unexpected change (structural shock) in
the functional distribution of income on economic growth in the several Latin American coun-
tries under scrutiny. In line with the identification of endogeneity criteria and estimation of
the growth regime, the process is divided into three parts. The first shows the pure exogenous
approach where any economic variable affect the functional distribution variable. The second
presents the estimations of the structural effect with the positive restriction in the output co-
efficient (profit-squeeze effect). The results of the overhead labor effect are also presented to
determine whether the analyzed economies are wage- or profit-led. For the three approaches,
the shocks were defined as a one-percentage point increase in the wage share, always control-
ling for global demand and international primary commodity prices. A further two subsections
are included in which robustness checks and separate results with SVAR are presented.

2.3.1 Pure Exogenous Approach

Figure 1 presents the IRF results of SVAR estimation with the pure exogenous approach. The
algorithm above presented is used to estimate the model with the zero restriction on the co-
efficient of GDP and investment in the equation (37). The IRF results explain the effect on
the output of each country at ten time points after the distribution shock. It can be seen that
Argentina, Brazil, Chile, Mexico, Panama, and Uruguay present a non-statistically significant
impact (t = 0) on GDP. The unexpected increase of wage share has a positive impact in Costa
Rica, Ecuador, Nicaragua, Paraguay, Peru, and Venezuela. By contrast, countries such as Bo-
livia, Colombia, and Honduras have a negative contemporaneous effect. All results indicate the
impact on growth is less than one percent.

The effects (after impact, t > 0) on countries have different patterns: transitory and per-
manent, positive, and negative, and change in the sign of IRF. The results for countries such as
Brazil, Chile, and Mexico were not statistically significant over the period, except Chile, one
year after the shock. Figure 1 shows that the unexpected shock of wage share produces a pos-
itive permanent effect in Ecuador, Nicaragua, Peru, Uruguay, and Venezuela. In contrast, the
output of Bolivia, Colombia, Honduras, and Panama decreases permanently if the distribution
moves in favor of workers. Paraguay presents a positive reaction to increasing the wage share
in the beginning (t = 0,1), but the effect is negative in the 7th year.

Moreover, I cannot identify the growth regime in six of the 15 countries in the short run
with the assumption of purely exogenous distribution because the impact is not statistically
significant at t = 0. Stick to a strict short-term framework, Argentina, Costa Rica, Ecuador,
Nicaragua, Peru, Uruguay, and Venezuela could display wage-led regimes, while profit-led
regimes are identified in the short run in Bolivia, Colombia, Honduras, and Panama. In the
medium run (t = 10), Ecuador, Nicaragua, Peru, Uruguay, and Venezuela are identified as hav-
ing wage-led regimes due to the positive effect of distribution shocks on growth; the economies
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Figure 1: Effects of wage share shock to GDP with pure exogenous approach

Note: The solid line depicts a posterior point-wise median response of GDP and the shaded area represent the 68
percent equal-tailed point-wise posterior probability bands.

of Bolivia, Colombia, Honduras, Panama, and Paraguay have profit-led regimes. Argentina,
Brazil, Chile, Costa Rica, and Mexico show an ambiguous effect in the 10th period.

In the frequentist approach, the Wald test can be used to understand the statistical signif-
icance of specific values (see Wooldridge 2019). In contrast, Bayesian econometrics use the
Markov Chain Monte Carlo method to estimate the (posterior) distribution of the parameters
(Koop 2003). The naive way to not assume exogenous dynamics of the functional distribution
is to leave the growth parameter (β1) unrestricted and use algorithm of above section to obtain
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the estimator16. The results of using this algorithm without restriction on the GDP parameter
are presented in Table 1. There is approximately the same probability that it takes positive
rather than negative values on β1. Colombia has a relatively small probability of obtaining a
positive coefficient (41%), and Paraguay has a high probability. This estimation provides a way
to impose both positive and negative restrictions.

Table 1: Results of Systematic Component of GDP (β1)

Countries Median Q16 Q84 p(B1 > 0) p(B1 < 0)

Argentina 0.26 -6.63 6.95 52% 48%

Bolivia -0.52 -7.04 5.78 46% 54%

Brazil 0.00 -5.62 5.76 50% 50%

Chile 0.36 -4.65 5.42 54% 46%

Colombia -1.05 -7.47 4.95 41% 59%

Costa Rica 0.43 -5.49 6.18 54% 46%

Ecuador 0.75 -7.02 7.96 56% 44%

Honduras -0.70 -8.92 7.26 45% 55%

Mexico -0.06 -4.86 5.04 49% 51%

Nicaragua 0.32 -6.30 6.52 53% 47%

Panama -0.25 -9.33 8.52 48% 52%

Paraguay 0.83 -5.49 6.76 57% 43%

Peru 0.37 -4.86 5.70 54% 46%

Uruguay 0.46 -7.58 8.32 53% 47%

Venezuela 0.38 -5.73 6.85 54% 46%

2.3.2 Profit-Squeeze Approach

As discussed in subsection 2.2.3, the profit-squeeze approach indicates that the entrepreneurs
and firms react to change in the functional distribution (wage and profit share). If economic
activity falls due to economic non-distributional factors, then the profit share (wage share) in-
creases (decreases). The current subsection presents the IRF results with the profit-squeeze
restriction in the systematic component of the functional distribution (equation 37).

Figure 2 illustrates the effect of output on the structural change in wage share with the
profit-squeeze approach. The majority of countries in the region show a negative impact on
growth (t = 0) with the unexpected rise of wage share. Only Ecuador, Paraguay, Peru, and
Venezuela have no statistical significance in the IRF at t = 0. Argentina, Brazil, Chile, Costa
Rica, Nicaragua, and Uruguay react temporarily negatively to an orthogonal increase in wage

16. Stockhammer, Onaran, and Ederer (2008) uses the Cholesky decomposition and different orders to mitigate
the endogeneity of the functional distribution in the systems method.
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share for a period of one year. In contrast, Bolivia, Colombia, Chile, Honduras, and Panama
present permanent and negative effects on growth. Meanwhile, the Uruguayan economy shows
a negative impact, but the growth increases after the four periods of shock.

Figure 2: Effects of functional distribution shock to GDP with profit-squeeze approach

Note: The solid line depicts the posterior point-wise median response of GDP and the shaded area represents the 68
percent equal-tailed point-wise posterior probability bands. The green solid line represents the posterior point-wise
median response of GDP with the pure exogenous approach.

Under the profit-squeeze approach, I propose that economies of Bolivia, Chile, Colombia,
Honduras, and Panama have profit-led regimes. From the perspective of the negative influence
of growth on the profit share, these countries show permanent negative effects in all periods
after the structural shock of the wage share. These results confirm the pure exogenous approach
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in Bolivia, Colombia, Honduras, and Panama. The other countries do not show a temporary
impact, nor are they statistically significant.

2.3.3 Overhead Labor Approach

Under the overhead labor approach some post-Keynesian economists argue that the functional
distribution is endogenous. With the economic expansion the profit share will increase because
unit labor costs decrease (as total direct labour costs increase proportionally with production,
but total overhead labor costs remain constant). The opposite just will happen (an increase in
the wage share) during an economic contraction (Rowthorn 1981). This subsection presents the
IRF results on output generated by an structural shock of wage share with this restriction.

Figure 3 illustrates the results of a one-percentage point increase in the wage share of each
country. First, it can be observed that most economies increase their output temporarily for one
year. Only the GDPs of Bolivia, Colombia, and Honduras do not present statistically significant
growth. Countries like Brazil, Costa Rica, Ecuador, Mexico, Nicaragua, Peru, Uruguay, and
Venezuela present a permanent and positive effect on output growth for ten periods after the
shock. Meanwhile, the structural shock of the wage share produces a medium-run effect on the
GDP of Argentina, Chile, and Paraguay between years one and eight.

The overhead labor approach demonstrates that economies like Brazil, Costa Rica, Ecuador,
Mexico, Nicaragua, Peru, Uruguay, and Venezuela may have wage-led regimes in the period an-
alyzed. In contrast to the profit-squeeze restriction, Bolivia, Colombia, and Honduras do not
present any increase in GDP when the output parameter is negatively imposed in the distribu-
tion equation. These overhead labor results confirm that Ecuador, Nicaragua, Peru, Uruguay,
and Venezuela present wage-led regimes with the exogenous approach.

2.3.4 Robustness Check

The three subsections above present the results of SVAR estimation with different restrictions.
The profit-squeeze, and overhead labor approaches allow the mitigation of the endogeneity of
the functional distribution. In this section, robustness checks are presented to obtain the effect
of wage share on output. The GDP and wage share of the initial SVAR model (equation 26) are
retained, and the other components of demand (consumption, exports, imports, and government
spending) are recursively changed. These estimations will show that the growth regime holds
with different specifications.

Figures 4 and 5 illustrate the median of the results of the structural shock of wage share to
output with the different components of demand in the profit-squeeze approach as well as in the
overhead labor approach. I can see that the median of the effect of a one-point percentage in-
crease in the wage share on output is similar in most models. The impact as a dynamic response
of output also maintains the same path. Both restrictions present a similar point estimation,
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Figure 3: Effects of functional distribution shock to GDP with overhead labor approach

Note: The solid line depicts the posterior point-wise median response of GDP and the shaded area represents the 68
percent equal-tailed point-wise posterior probability bands. The green solid line represents the posterior point-wise
median response of GDP with the pure exogenous approach.

which confirms the results of the SVAR model with different components and thus, the regimes
are maintained for the countries under analysis.

In some economies, such as Argentina, Bolivia, and Ecuador, the effect of distribution
shock on growth is more intensive with the incorporation of external variables. The concentra-
tion of exports and imports, or external buffers, probably produces this different response and
persistence in terms of growth (see Carrillo-Maldonado and Díaz-Cassou 2019). It can also
be seen that the model does not behave similarly with the components of demand for some
countries, such as Chile or Costa Rica.
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2.3.5 Does the Effect of Functional Distribution on Output matter?

The previous subsections discuss the effect of the increase in wage share on GDP. However, it is
essential to understand the importance of this structural shock in terms of GDP. In this section,
the forecast error variance decomposition (FEVD) is used to estimate wage share shock as a
percentage of output’ variance. It should be noted that the model includes commodities prices
and global demand to control the effect of external conditions, which contribute to a significant
proportion of the dynamic macroeconomic variables of the region (Carrillo-Maldonado and
Díaz-Cassou 2019).

Table 2 reports the contribution of the shock of wage share in the GDP variance under
different assumptions of the endogenously functional distribution. In the first instance, it is
evident that under the classic approach of complete exogeneity, the wage share has a smaller
contribution to the FEVD of GDP, in contrast to its criticisms of endogeneity (profit-squeeze
and overhead labor). The exceptions to this are Nicaragua and Uruguay, which have a greater
share of GDP under the pure exogenous assumption than for the profit squeeze assumption. In
addition, Bolivia has a greater share of GDP under the classic approach than under the assumed
overhead labor.

Table 2 indicates that, under the pure exogenous approach, wage share has the highest
contribution of GDP for Uruguay (52%), and, in contrast, has the lowest for Mexico (1%) and
Chile (2%). For the profit-squeeze approach, Honduras, Panama, Bolivia, and Chile show that
changes in functional distribution have the highest contribution to output (60%, 58%, 57%,
and 57%, respectively). In contrast, the Peruvian, Costa Rican, Nicaraguan, and Ecuadorian
economies have the lowest GDP contributions at 24%, 26%, 28%, and 29%, respectively. Mean-
while, under the assumption of the overhead labor approach, Nicaragua, Peru, Ecuador, and
Argentina have the largest shares in the region at 68%, 67%, 64%, and 61%, respectively. In
the same model (overhead labor), the wage share has lower shares of GDP in Bolivia (20%) and
Honduras (27%). The remaining countries show values in these ranges.

Table 2: Forecast Error Variance Decomposition of Output

Countries Classical Profit squeeze Overhead
Argentine 22% 33% 61%

Bolivia 28% 57% 20%

Brazil 7% 38% 56%

Chile 2% 36% 39%

Colombia 8% 57% 33%

Costa Rica 10% 26% 58%

Ecuador 13% 29% 64%

Honduras 11% 60% 27%

Mexico 1% 44% 43%

Nicaragua 37% 28% 68%
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Countries Classical Profit squeeze Overhead
Panama 19% 58% 32%

Paraguay 7% 37% 48%

Peru 18% 24% 67%

Uruguay 52% 41% 55%

Venezuela 5% 37% 55%
Note: the table presents the posterior point-wise median share of variance explain to wage share on output.

2.3.6 Regimes of Latin American Countries

As mentioned in section 1.5, the identification of growth regimes depends on the sign of the
response of output to a change in the wage share. Under the systems (aggregative) approach, if
the unexpected change in the distribution in favor of workers has a positive effect on GDP, the
analyzed country has a wage-led regime. In contrast, if the IRF is negative given a structural
shock to the wage share, it has a profit-led regime. Similarly, it is possible to identify the regime
in the short- (t = 0) and medium-term (t > 0) because the SVAR allows obtaining the dynamic
response (effect) of output to a structural shock in the wage share.

Table 3 presents a summary of the findings regarding the growth regime of Latin Ameri-
can countries in the short and medium run with the three restrictions. I can identify the regime
for nine out of 15 countries in the short run with the exogenous assumption. Of these, Costa
Rica, Ecuador, Nicaragua, Paraguay, Peru, and Venezuela have a wage-led regime, while Bo-
livia, Colombia, and Honduras have a profit-led regime. When imposing endogeneity by using
the profit squeeze approach, Bolivia, Colombia, and Honduras have a profit-led regime, as do
Brazil, Mexico, and Panama. In addition, no country has a wage-led regime. However, only
Bolivia, Colombia, and Honduras do not have a regime with the overhead labor approach. The
rest of the countries have wage-led growth, confirming the regimes under the exogenous as-
sumption. Contrary to my expectations, Brazil, Mexico, and Panama have contradictory results
between overhead labor and profit-squeeze constraints.

In the medium run, it is not possible to identify the regime only for Brazil, Chile, Mexico,
and Paraguay with the pure exogenous restriction. The growth of Bolivia, Colombia, Hon-
duras, and Panama shows a profit-led regime. Meanwhile, a wage-led regime is determined
for Argentina, Costa Rica, Ecuador, Nicaragua, Peru, Uruguay, and Venezuela. When solv-
ing for endogeneity by profit-squeeze, Bolivia, Colombia, Honduras, Mexico, Panama, and
Uruguay have a profit-led regimes, unlike any other country. In contrast, 11 countries have a
wage-led regime when considering endogeneity by overhead labor, which confirms the regime
for Argentina, Costa Rica, Ecuador, Nicaragua, Peru, and Venezuela, under the pure exoge-
nous assumption. In this medium horizon, it is also observed that Mexico and Uruguay have
contradictory regimes, without being able to identify them.
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Table 3: Regimes of Latin American Countries

Short-run (t = 0) Medium-run (t > 0)
Countries Pure exogenous Profit squeeze Overhead labor Pure exogenous Profit squeeze Overhead labor
Argentina n/a n/a wage-led wage-led n/a wage-led
Bolivia profit-led profit-led n/a profit-led profit-led n/a
Brazil n/a profit-led wage-led n/a n/a wage-led
Chile n/a n/a wage-led n/a n/a wage-led
Colombia profit-led profit-led n/a profit-led profit-led n/a
Costa Rica wage-led n/a wage-led wage-led n/a wage-led
Ecuador wage-led n/a wage-led wage-led n/a wage-led
Honduras profit-led profit-led n/a profit-led profit-led n/a
Mexico n/a profit-led wage-led n/a profit-led wage-led
Nicaragua wage-led n/a wage-led wage-led n/a wage-led
Panama n/a profit-led wage-led profit-led profit-led n/a
Paraguay wage-led n/a wage-led n/a n/a wage-led
Peru wage-led n/a wage-led wage-led n/a wage-led
Uruguay n/a n/a wage-led wage-led profit-led wage-led
Venezuela wage-led n/a wage-led wage-led n/a wage-led

Note: The table describes the growth regime between wage-led and profit-led with the three restrictions. One
country must have statistically significant IRF at t = 0 to identify the regime at short-run, and statistically significant
IRF at t > 0 for medium-run. If IRF is positive, the regime is wage-led and the regime is profit-led when the sign
of IRF is negative. Finally, the country has not regime (n/a) when the IRF are not statistically significant

In general, Bolivia, Colombia, and Honduras have a profit-led regime in the short and
medium-term. The regime for Bolivia and Honduras is consistent with that found by Alarco
Tosoni (2016) but contrasts with the Colombian economy. In addition, a wage-led regime
is observed in the economies of Costa Rica, Ecuador, Nicaragua, Peru, and Venezuela. A
wage-led regime can identify only with the overhead labor restriction for Argentina, Chile, and
Paraguay. These results agree with Alarco Tosoni (2016) and Jiménez (2020), although it is not
the same for Chile as Alarco Tosoni (2016) estimates a wage-led regime. I show contradictory
results between the short and medium-term for Brazil, Mexico, Panama, and Uruguay. Burle
and Carvalho (2021) show that the regime for Brazil cannot identify either regime, although
Tomio (2020) identifies a wage-led regime and Jesus, Araujo, and Drumond (2017) evidence
a profit-led regime. This same contradiction is evident for Mexico with a wage-led regime of
Alarco Tosoni (2016) and, Sánchez and Luna (2014) and Luyano Cuevas and Herrera Revuelta
(2018) find the profit-led regime for Mexico. In contrast to this paper, Alarco Tosoni (2016)
and Jiménez (2020) obtain a profit-led growth regime, and Alarco Tosoni (2016) identifies a
wage-led regime for Uruguay.

2.4 Conclusions

This chapter finds to identify the growth regime of the Latin American countries between 1960-
2014. Other multi-country studies although include countries of the region, do so in a not
strictly regional context as I do here in the overall sample. The exception is the studies by
Alarco Tosoni (2016, 2017), where the predominant econometric approach is behavioural equa-
tion strategy. This study introduces a new methodology of SVAR in the empirical debate on
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growth regimes in the post-Keynesian literature on income distribution and growth. This study
contributes to the literature by presenting a partial identification method to determine the effect
of the functional distribution on output. I discussed the different endogeneity theories of the
distribution to understand the identification.

The response of output to an unexpected changes in the wage share, through IRF, shows
different dynamics in each country, all models controlled for global variables. Under pure
exogenous and profit-squeeze perspectives, Bolivia, Colombia, and Honduras present negative
effects on their GDP. In contrast, the growth of Costa Rica, Ecuador, Nicaragua, and Peru
show a positive IRF when the exogenous and overhead labor restrictions are employed at short-
term. Contrary to my expectations to clearly identify a regime, the IRF of Brazil and Mexico
could be positive or negative, depending on restriction (overhead labor and profit-squeeze).
Moreover, the sign restriction allows the results of Argentina and Chile to be clarified. For
the pure exogenous and profit-squeeze approaches, the results indicate that Bolivia, Colombia,
and Honduras have profit-led regimes. In addition, I observe that Chile, Costa Rica, Ecuador,
Nicaragua, Peru, and Venezuela have wage-led regimes under the pure exogenous and overhead
labor assumptions. Finally, the regimes of Brazil, Mexico, Panama, and Uruguay could not be
determined at medium term.

My results confirm that allowing different types of endogeneity over the distribution of in-
come may improve and clarify the identification of growth regimes in Latin American countries.
However, in those cases where contradictory results are obtained, we should leave the door open
for further empirical research with higher frequency data (quarterly or monthly) or with other
methodologies (nonlinear or state-space models). Some studies, like Assous and Dutt (2013),
Marglin (2017) or Nikiforos (2016a, 2022), propose that there is a nonlinear relationship be-
tween functional distribution and output, implying that the country can to shift between profit
and wage regime. Carrillo-Maldonado and Nikiforos (2022) use the time varying parameter
model to identify changes in the regime over time of the US economy. In addition, the effect
of distribution on aggregate demand, conditional on the level of capacity utilization, can be
explored.
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Appendix

Figures of Robustness Check

Figure 4: Comparison of effects of functional distribution shock to GDP with profit-squeeze
approach
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Note: The solid line depicts the posterior point-wise median response of GDP with different components of demand
in the SVAR model.
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Figure 5: Comparison of effects of functional distribution shock to GDP with the overhead
labor approach
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Note: The solid line depicts the posterior point-wise median response of GDP with different components of demand
in the SVAR model.
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Chapter III
Varying Distribution-led Regimes17

3.1 Introduction

The introduction of the concept of wage- and profit-led growth by Bhaduri and Marglin (1990)
has led to a very extensive empirical literature that aims to estimate the regime of various
economies around the world. Using the taxonomy distinguished by Blecker (2016) this litera-
ture uses two main approaches for the estimation of the regime: the ‘structural’ and ‘aggrega-
tive’ approaches. The structural approach decomposes total output into the various components
of aggregate demand (consumption, investment and net exports) and estimates the effects of
changes in distribution on each of these components individually. The overall regime is then
calculated as the sum of these individual effects. On the other hand, the aggregative approach
estimates the effect of changes in distribution on total output, or the rate of capacity utiliza-
tion. Overall, contributions following the first approach tend to produce wage-led results, while
contributions following the aggregative approach tend to produce profit-led results.

The obvious benefit of the structural approach is that one can distinguish between the
effects of redistribution on the different components of aggregate demand, and therefore the
process that these results produce are transparent specifiying the effects on each component of
demand. On the other hand, these contributions suffer from serious endogeneity problems, as
ordinary least squares (OLS) regressions are used. Since causality between distribution and
growth runs both ways, simple OLS regressions capture the correlation between the variables
under investigation rather than the causal effect of (changes in) distribution on growth. Another
weak point of this approach is that the investment function is famously difficult to estimate. The
strategy that is usually being employed is that if the coefficient of the regression of growth on
distribution is statistically insignificant, it is being treated as zero. This can explain why this
approach tends to show that economies are wage-led. On the other hand, the aggregative ap-
proach has the advantage of dealing with the endogeneity problem, and as a related contribution
usually employ vector autoregressive (VAR) or instrumental variables (IV) models. From this
approach the research does not have to specify an investment function—at the cost of not being
able to distinguish between the different components of aggregate demand.

Another problem in this literature, which is highlighted by Nikiforos (2016a), is that the
regime of the economy is taken to be fixed over the whole period of estimation. The usual
strategy is to use data for a country, run a regression and conclude if the economy is wage- or
profit-led. For example, in the case of the US, data are available in quarterly frequency since
1947. Hence, the implicit assumption of most studies is that the distribution-led regime of the
economy is the same for the period 1947 until the last year of the sample in the 1990s or the
2000s. This is problematic because there are good theoretical and empirical reasons that explain

17. The chapter is being published as an article in a Scopus-indexed academic journal.
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why the regime of an economy might change over time. Accordingly, a well established stylized
fact from the financialization literature is that there has been a decoupling of investment from
cash flows over the last four decades. This implies that the propensity to invest out of profits has
decreased and therefore economies such as the US has become less profit-led or more wage-led
over that period.

The change over time of the effect of a change in the distribution of income on economic
growth is explained in the same well-known study of Bhaduri and Marglin (1990). They propose
that the growth regime depends on the level of the distribution and the utilization of capacity
(see pages 338-339). The authors also show that investment would be a nonlinear function that
causes multiple equilibria on the identification of the growth regime (see pages 392-393). Fi-
nally, not less important, Bhaduri and Marglin indicate that the slopes of the proposed functions
are locals. This implies that the parameters are not unique, that the effect of a change of income
distribution on output could change and and therefore more than a single growth regimen may
exist.

The present chapter is to the best of my knowledge the first attempt to estimate the regime
of an economy allowing for changes in the regime itself over time. For that purpose, I employ a
time-varying parameter vector autoregressive (TVP-VAR) model to estimate the changing effect
of the distribution variable (wage share) on output using long time series and data corresponding
to the US economy (between 1952.II and 2019.IV). I use Bayesian econometrics to estimate
this model with partially information of prior distribution (see Koop and Korobilis 2010). The
methodology resembles the approaches of Tavani, Flaschel, and Taylor (2011) and Nikiforos
and Foley (2012) who only found derived regimes from multiple equilibria. However, they
neither allow to estimate the distributional impact over a specific period (e.g. decade 70s) nor
the change of the growth regime between periods (e.g. of decade 80s to 90s) for the same
sample. This research contributes to the post-Keynesian empirical literature with an empirical
proposal in which I estimate the growth regime at a specific period and when there is change of
regime.

I estimate different specifications of the TVP-VAR model to understand the time-varying
effect of the wage share on gross domestic output and detect the demand regime for the U.S.
economy. Although a regime change cannot be identified, I find, as expected, that the degree of
profit-ledness has decreased over the last four decades when I use what I call a basic model (that
relates the wage share and economic growth). When I include the debt and loans to households
(normalize by disposable income), the negative effect does not significantly modify the basic
results, but results show higher volatility. Interestly enough, the profit-led regime intensifies
when I replace the distributional variable with the wage share adjusted for the share of the
bottom 99% of the distribution of income.
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3.2 Changes in Distribution-ledness

The implicit or explicit assumption of most of the theoretical and empirical literature on wage-
and profit-led growth is that the regime of each economy is constant over time. This is surprising
given that the concept of the distribution-led growth and the distinction between wage- and
profit-led growth emerged from a research project that emphasized regime changes over time
Marglin (1990) and Marglin and Bhaduri (1990).

An important step forward in that respect have been the recent contributions that empha-
sizes the possibility of multiple equilibria (Nikiforos and Foley 2012; Assous and Dutt 2013;
Tavani, Flaschel, and Taylor 2011). If there are multiple equilibria the regime of the economy is
not unique. Nikiforos and Foley (2012) suggest the distributive schedule is non-linear: the wage
share is decreasing for low levels of utilization and increases for high levels. Coupled with a
monotonic demand schedule there is the possibility of two equilibria. In this case, even if de-
mand is profit-led an increase in the profit share could be contractionary for a low-utilization
equilibrium.

Assous and Dutt (2013) suggest that labor market conditions and the firms level of con-
centration determinate capacity utilization and distribution simultaneously. The authors also
propose that the mark-up and profit rate aren’t constant over the time because the market struc-
ture, workers power and the firms concentration change over time. Assous and Dutt conclude
that it is necessary to understand that there are small and large changes. Small changes do not
move the system to a different equilibrium, but a large shock can do that.

Tavani, Flaschel, and Taylor (2011) use non-parametric methods to determine the dis-
tributive schedule. Like Assous and Dutt the non-linearities they detect lead to three possible
equilibria: i) low level of wage share and high capacity utilization, ii) high level of wage share
and low capacity utilization, and iii) an intermedium point between these variables.

Unlike these papers, more recent contributions by Nikiforos (2016a, 2022), and Marglin
(2017) have emphasized the non-linearities in demand. Marglin (2017) argues that over the
course of the business cycle investment reacts to profitability in different ways. During a crisis
-at low levels of utilization- enterpreneurs are less sensitive to distribution and are more inter-
ested in the performance of the economy. Profitability plays a more important role at high levels
of utilization. As a result, Marglin concludes, the regime of the economy is different at different
phases of the cycle: an economy tends to be wage-led during a crisis and profit-led at high levels
of utilization. Thus, Marglin arrives at the same conclusions with Nikiforos and Foley (2012),
albeit from a different path.

Nikiforos (2016a, 2022) examines the evolution of the distribution-led regimes in the long-
run. He suggests that an economy tends to become less profit-led (or more wage-led) as the
profit share is increasing. He provides a series of theoretical and empirical reasons why this
might be the case. If this mechanism is coupled with an unstable distribution, where each
class becomes more able to tilt distribution in its favor as its share of income is increasing, it
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is likely that the system exhibits predator-prey cycles with distributionledness as the predator
and distribution as the prey. Such a system moves endogenously between periods of wage- and
profit-led growth. For the present paper, the model proposed by Nikiforos is important since it
suggests that, over the last decades, as the profit share has increased the economy has become
less profit-led.

3.3 The Empirical Strategy

This section presents the econometric strategy that I carried out to estimate whether the impact
of the functional distribution of income on output varies over time. I use the state-space rep-
resentation to obtain the change of the parameters, called as time-varying parameters (TVP)
model. The state-space representation has the measurement (observed) equation that contains
the observed variables, which is a function of state variables and a stochastic residual, and the
state (unobserved) equation fits the dynamic of the state variable (Kim and Nelson 1999). This
subsection is divided into three parts: a first part presents the time-varying parameters model,
the second subsection explains the estimation of the TVP model, and the third describes the
data used.

3.3.1 Time-Varying Parameters Model

Following Koop and Korobilis (2010), Nakajima (2011), and Primiceri (2005), I considered a
time-varying parameter structural vector autoregressive (TVP-SVAR) model as

A0,tYt =
p

∑
l=1

Al,tYt−l +Dtεt , for 1≤ t ≤ T (39)

Where Yt is the 1×n vector of the endogenous variables, A j,t is n×n matrix of structural
parameters for j = 0 . . . p that vary over time, Dt is n×n diagonal matrix of standard deviation
(σ j,t) that vary over time, εt is the 1×n vector of structural shocks with mean zero and variance
I (ε ∼N (0, I)), n is the number of endogenous variables, p is the number of lags, and T is the
sample size. Note that A0 is the lower triangular matrix and D is the diagonal matrix as:

A0 =


1 0 . . . 0

a2,1 1 . . . 0
...

... . . . ...
an,1 an,2 . . . 1



D =


σ1 0 . . . 0
0 σ2 . . . 0
...

... . . . ...
0 0 . . . σn
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The structural parameters are meant to capture time variation in the contemporaneous re-
lationship and lag structure of the model. It leaves up that the data explicates the variation of
this linear structure that comes from changes in the size of shocks or the propagation mech-
anism (Kim and Nelson 1999). As Primiceri (2005) and Nakajima (2011), I implemented a
stationary process for time-varying parameters (state variables). Then, the state variables have
the following process:

αt = αt−1 +ηt (40)

βt = βt−1 +νt (41)

logσt = logσt−1 +ξt (42)

Where αt is the vector of stacked matrix A0,t , βt is the vector of stacked matrix Bt =

[A1,t . . .Ap,t ], and logσt is the vector of diagonal of matrix D.
I also assumed that the innovations components of the model have jointly independent and

identical distribution with the variance as:

V =Var




εt

ηt

νt

ξt


=


In 0 0 0
0 Q 0 0
0 0 S 0
0 0 0 W

 (43)

where In is n× n identity matrix, and Q, S and W are positive define matrices. I im-
plemented the TVP-SVAR with independent innovations, under the premise that there is no
correlation between the parameters as Primiceri (2005) evidence to U.S. economy.

3.3.2 Estimation Method

There are some methods to estimate the TVP-SVAR models. Recently, studies as Bitto and
Frühwirth-Schnatter (2019) and Hauzenberger et al. (2019) propose algorithms for these state-
space models, but focusing on many variables (big data) with shrinking and sparsity problems.
I carried out the standard method through the Kalman filter and bayesian inference because
traditionally growth regime models include only the distribution of income and growth as en-
dogenous variables (see Dutt 2017; Cauvel 2019; Stockhammer 2017). I do not here describe
the mathematical process, but present the algorithm to estimate this state-space model. One can
review the documents of Kim and Nelson (1999), Koop and Korobilis (2010), Primiceri (2005),
and Nakajima (2011) to obtain more econometric details.

I estimated the model with Bayesian methods that allow obtaining the distribution of the
unknown parameters by algorithms of simulation. I used the Markov Chain Monte Carlo
(MCMC) algorithms in order to exploit the blocking structure of state-space form (see Kim
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and Nelson 1999). Conditional on observed data and prior hyperparameters, I implemented the
Gibbs sample in four steps:

• Conditional on AT
0 , DT and V T , the posterior distribution of BT can be drawn using the

standard Kalman filter.

• Conditional on BT , DT and V T , the posterior distribution of AT can be obtained through
product of normal (Gaussian) densities.

• Conditional on BT , AT and V T , the posterior distribution of DT can be drawn transforming
a nonlinear and non-Gaussian state space representation in a linear and approximately
normal model, that allow use the standard simulation smoothers.

• Conditional on AT
0 , DT and BT , I simulated hyperparameters V as product of independent

inverse-Wishart distributions.

The Bayesian methods use the prior information to estimate the unknown parameters. Fol-
lowing Koop and Korobilis (2010), I used partial informative hyperparameters to the initial
values18:

B∼N (0, I)

A0 ∼N (0, I)

D∼N (0, I)

Q∼I W (k2
Q ∗ I,n+1)

S∼I W (k2
S ∗ I,n+1)

W ∼I W (k2
W ∗ I,n+1)

The dimension of I identify matrix depends of the rank of matrices. I also set kQ = 0.01,
kS = 0.01 and kW = 0.01 to present the results in the next section.

I ran 12,000 draws to estimate the conditional posterior distribution of the parameters. To
mitigate the initial values, I discarded 2,000 draws (burn-in simulations) that allow converge the
posterior values. Finally, I present the posterior median of the parameters and the 68 percent
equal-tailed point-wise posterior probability bands.

3.3.3 Dataset and Order

I estimated the basic model that involve the wage share (WS) and gross domestic product
(GDP). Then, I added a financial variable to contrast the main results. Finally, I replaced the
traditional variable of wage share with an adjusted variable that only considers workers in the

18. I implemented ordinary least square and uninformative prior, but the results are similar
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bottom 99% of the distribution. The variables are retrieved from Federal Reserve Bank of
St. Louis (FRED), using the following mnemonics: PRS85006173 (Labor Share of Nonfarm
Business Sector), GDPC1 (Real GDP), and TLBSHNO (Total Liabilities of Households and
Nonprofit Organizations). I also used the mnemonics sptinc992j (Pretax national income share
held by 1% top group) of World Inequality Database (WID). I transformed to annual change of
GDP and normalized the financial variable with disposable income (DPI). Normally, the vari-
ables are demeaning and standardized to estimate the state-space models (see Stock and Watson
2016).

As I presented before, I established a recursive identification (Cholesky decomposition) in
matrix A0 to obtain the structural shock. So, I proposed use the basic model where labor share
is completely exogenous to GDP in the contemporaneous relationship (t = 0). When I included
the financial variable I added first this variable. The model with adjustable wage share use the
same order without modification19.

3.4 Results

This subsection presents the results obtained with the time-varying parameters model to explain
how changes the effect of variation in the functional distribution on output. The first part shows
the effect of exogenous change of labor share on growth over time in the basic model. In the
second part, I expose the time-varying response of GDP to an increase of the wage share with
the financial variables. I also present the results obtained regarding the demand regime when I
replace the traditional distribution variable for the wage share adjusted by the income of workers
in the bottom 99% of the distribution. All results are normalized to a exogenous change of the
one point percentage of the labor share.

3.4.1 Time-Varying Effects of the Functional Distribution

Figure 6 shows the results of time-varying effect on GDP to orthogonal increase of the labor
share with the basic model. This graph presents the median and 68 percent equal-tailed point-
wise posterior probability bands of impulse-response function. The cumulative IRF is estimated
at different horizon (0 : h) to understand time-varying response of GDP in the short (less than
four quarters) and medium-run (more than one year) across the sample. The sample used is
between second quarter of 1952 to fourth quarter of 2019.

The first left panel of figure 6 presents time-varying impacts on GDP from a structural
shock in the functional income distribution (t = 0). I observe that the U.S. economy has had a
profit-led regime, since the response of the GDP has been negative with statistically significance
to an orthogonal increase in the labor share. The median of impact (t = 0) varied from -0.96 to
-0.42 percentage points on annual growth. Meanwhile, the first right panel shows that output

19. I test different orders but the results are the same because I maintain the assumptions of output not affect the
wage share at short-run.
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also falls with statistically significance one quarter after the income distribution shock. The
cumulative response of GDP started with -2.02 percentage points at second quarter of 1952 and
falls to -2.10 percentage points in the third quarter of 1962. Then, the effect raised to -0.74
percentage points at the end of 2019, with statistically significance.

One year after the shock in the labor share (second panel on the left of figure 6), growth
continues to be profit-led since the effect on the GDP is still negative. The cumulative response
of output in the first year shows three periods. First, the effect intensified negatively, with
the median estimate moving from -3.24 percentage points in the second quarter of 1952 to -
3.74 percentage points in the third quarter of 1965. Secondly, the profit-led regime quickly
weakened, with GDP response at the end of the first year by up to -2.81 percentage points in
the third quarter of 1985. Third, the cumulative effect shows a slow change over time to reach
-1.04 percentage points by the end of 2019. All time-varying effect of GDP shows statistical
significance over sample.

The cumulative effect on GDP loosed statistically significance at the medium-run (see
second right panel and middle last panel of figure 6). The impulse-response function after seven
quarters shows that the innovation was statistically significance between third quarter of 1952
and second quarter of 2005. The cumulative effect in the GDP (median point estimation) at this
horizon varied -1.52 and -4.37 percentage points. During this period, the figure 6 first shows
that the GDP reaction falls to -4.37 percentage points until the end of 1974, then it increases to
-1.52 percentage points at the end of the second quarter of 2005. Since the end of 2005, output
response after two years has no longer been statistically significant. This evidence permits us to
identify that the profit-led regime continues in the medium term between 1952 and 2005, even
though it has weakened in recent years.

The medium-run response (after three years) of GDP to the structural shock in the labor
share is not statistically significant in most of the sample (last panel of figure 6). I can identify
that this cumulative effect (over 11 quarters) is statistically significant between the fourth quarter
of 1964 and the third quarter of 1991. Interestingly, the figure shows an approximately U-shaped
effect at the three-year horizon, with its minimum value of -4.48 percentage points at the end of
1974. Therefore, it is not possible to ensure that the profit led regime will be maintained in this
horizon (three years later).

3.4.2 The Financial Leverage on Effect of Functional Distribution

There are several studies that suggest that financial deepening has had impacts on the iden-
tification of growth regimes (see Hein, Meloni, and Tridico 2020; Kohler, Guschanski, and
Stockhammer 2019; Onaran, Stockhammer, and Grafl 2009). To better understand the time-
varying effect of a change in the wage share I include debt securities and loans of households
(normalize to disposable income) in the so-called basic model (wage share and output growth)
to understand the bias that cause the financial-dominance of U.S. economy. Figure 7 shows the

41



Figure 6: Time-Varying Effects of labor share shock on output at different horizon

Note: The blue solid line depict posterior point-wise median response of GDP and the shaded area represent the
68 percent equal-tailed point-wise posterior probability bands.

response of output to an orthogonal change of the wage share at different horizons. I add also
the posterior point-wise median response of GDP to the basic model of subsection 3.4.1.

I observe that the point-wise median of impact (h = 0) with the financial variable is slightly
greater than that obtained with the basic model, although statistically equal. Moreover, the effect
at horizon zero would maintain the same dynamics throughout the sample. Thus, the impact
moved from -1.02 percentage points at the beginning of 1953 to 0.48 percentage points at the
end of 2019. In this sense, the inclusion of this variable intensifies the profit-led regime in the
short term.

For the other horizons, the same greater intensity is evident when including the financial
variable. I can also observe that the results of the basic model are smooth than the current
impulse response functions. After one quarter (h = 1), the response of GDP to an orthogonal
change was always statistically significant moving from -2.16 percentage points at second quar-
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Figure 7: The wage share shock with financial variable

Note: The blue solid line depicts posterior point-wise median response of GDP, the shaded area represent the 68
percent equal-tailed point-wise posterior probability bands, and the green solid line represents posterior point-wise
median response of GDP of basic model.

ter of 1952 until -0.72 at the fourth quarter of 2019. At this horizon, figure 7 shows that the
results of the basic model and with household debt was similar, after the international financial
crisis (since 2010). The same dynamic is observed at one year of structural shock of wage share,
although it lost its statistical significance since the beginning of 2015.

Interestingly, the IRFs at seven and eleven quarters show that the effect on GDP is statisti-
cally significant for most of the sample period, in contrast to the basic model. The second panel
of the figure 7 shows that the effect on GDP lost statistical significance only in 1986.III-1988.I,
1994.III-2000.I, and 2011.II-2019.IV. After the first two years of the shock, the point-wise me-
dian of output response remains more intensive, and then converges to the IRF of the baseline
model. The last panel of figure 7 shows similar results after three years with the horizons ana-
lyzed above, around the higher intensity of the median effect and the convergence of the IRFs
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since 2010. Likewise, the structural effect of a change in the wage share has no statistical
significance in the periods 1985.III-1988.IV, 1993.IV-2000.II, and 2010.II-2019.IV.

3.4.3 The Effect of Functional Distribution with the Bottom 99%

Thomas Piketty’s best-selling book ‘Capital in the 21st Century’ Piketty (2014) triggered a
renewed interest in empirical research regarding the accumulation and distribution of wealth,
and a lively debate about their causes and consequences. The book has impacted the literature
with some stylized facts regarding the distribution of income and growth of the capitalist system.
Together with his colleagues, Piketty has shown that the top 1% of the population concentrates a
large part of the world’s income, assets, and wealth. Some heterodox economics as Bivens and
Mishel (2013) or Dutt (2015b), explain that there is a concentration of income in the upper tail
by managers and rentiers (top 1%), which could bias the analysis of the effect of distribution on
economic growth. In this context, I adjust the traditional wage share variable with the share of
the bottom 99% of the distribution of income. This allows us to show the aforementioned effect
of income concentration and, together with the post-Keynesian model, to know the response of
GDP to orthogonal changes in the distribution on the TVP-SVAR model.

Specifically, I include the adjusted wage share, the annual growth of GDP, and debt and
loans of households in the TVP-SVAR model for the period that goes between second quarter
of 1952 and the fourth quarter of 2019. Figure 8 presents the time-varying impulse-response
functions with the adjusted wage share at impact one, three, seven and eleven quarters of the
distribution shock. Also, I include the point-wise median of the basic model to have a reference.

These results ratify what was obtained in the two previous subsections, a negative effect
on GDP and, therefore, the confirmation of the profit-led regime in the U.S. economy. In fact,
when fit the wage share with adjustment of bottom 99%, the response of GDP is more negative
at all studied horizons. I observe that the time-varying response of GDP with the adjusted
wage share were more negative at impact (t = 0) in all sample, moving from -1.45 percentage
points at second quarter of 1952 to -0.94 percentage points at fourth quarter of 2019, although it
maintained the same dynamics of basic model. In contrast, with financial variable, this response
of output was different. The right panel of figure 8 shows the same logic at one quarter after
wage shock.

The results over a one year and medium-run horizon showed in figure 8 also confirm that
the dynamic response of GDP was more intensive when I leave out the top 1% of income.
In other words, an exogenous change of the workers participation in distribution of income
worsened the dynamic of the output. I also observe that the trending dynamic of the IRF at the
medium-run was similar to the one found in the basic model, and for some periods the results
were statistically different. I ratify that the IRFs in the model with financial variables present
more variability than the other specifications.
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Figure 8: The wage share shock with adjustment of bottom 99%

Note: The blue solid line depicts posterior point-wise median response of GDP, the shaded area represent the 68
percent equal-tailed point-wise posterior probability bands, and the green solid line represents posterior point-wise
median response of GDP of basic model.

3.5 Conclusions

This chapter introduces the time-varying parameters model to explore the possibility of a change
of the growth regime in U.S. economy over the post war period. First, I review the literature
about multiple equilibrium in the post-Keynesian growth literature and propose that an economy
may change its equilibrium position over time in that framework. This may lead in turn to a
change of the growth regime or at least to a change of the intensity of the growth regime.
Then, I show how the TVP-SVAR methodology can be implemented to take into account this
development of the literature. Finally, I present the results.

Among the main results I found there is evidence that the U.S. economy has had profit-led
demand regime in the short-run, with a time-varying negative effect along the sample. Indeed,
the response of output to an exogenous shock of the labor share has slowly lost its intensity over
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time, hence, the U.S. economy has become less profit-led. The medium-run results show that
U.S. also is profit-led, but at some periods and not along all the sample.

I ratify the reduction of the degree of distributionledness of the U.S. economy with the
two different specifications. With the financial variable, the time-varying IRF is statistically
significantly similar, showing the loss of intensity of the profit-led regime. I also presented
that the financial variables increase the volatility of the effect in output by a distribution shock.
Additionally, the adjustment of the traditional variable of wage share with the bottom 99% of
the distribution of income intensifies the time-varying effect in output at least in short-run.
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Final Reflections

This paper focuses on the identification of growth regimes through innovative econometric tech-
niques. For this purpose, in the first chapter, I propose a theoretical review of the model of
Bhaduri and Marglin (1990), a scheme that allows us to identify whether an economy is driven
by wages or by profits. In this same chapter, the model of an open economy is reviewed show-
ing that domestic demand could have one regime and another regime for aggregate demand. It
is also made clear that including more variables (or sectors) or modifying the functional form
in a theoretical model implies a greater complexity in the analysis of regimes. Finally, I present
the main empirical strategies to obtain regimes in economies. In this paper, I do not conduct
a review because there are already existing papers that contribute to the literature (see Cauvel
2019; Jiménez 2020; Stockhammer 2017).

In the second chapter, I propose to use a structural autoregressive vector model to treat
all variables as endogenous relative to macroeconomic dynamics. However, it is proposed that
the functional distribution of income has an endogenous component regarding economic activ-
ity and an exogenous component that obeys institutional factors and social norms as proposed
by classical economists. In this line, the pure exogeneity, profit-squeeze, and overhead labor
approaches are used to identify these components of the distribution between workers and en-
trepreneurs. This approach is used to obtain the growth regimes for 16 Latin American countries
with the partial identification technique for SVAR models of Arias, Rubio-Ramírez, and Wag-
goner (2018). In addition, they propose to use Bayesian econometrics because it works better
for small samples as the database under analysis (see Koop 2003). The model also includes in-
ternational variables such as commodity prices and external demand to control for the external
environment as Burle and Carvalho (2021), but it is not prudent to include too many variables
because of the sample size, although Bayesian inference is used.

The third chapter presents a methodological approach to identify that a country’s growth
regime can change over time. The theoretical basis for changes in growth regimes is the pro-
posed multiple equilibria of Assous and Dutt (2013), Marglin (2017), Nikiforos and Foley
(2012), and Nikiforos (2016a, 2022). Empirically, I propose to use the time varying param-
eters -SVAR model, which allows the parameters to move in time and obtain the effect, like
an SVAR, over time. This allows us to identify the change in the regime. This approach is
implemented for the U.S. economy, where a profit-led regime for economic growth is identified
but has weakened. The results of reducing the degree of profit-ledness are robust to including
other variables in the model.

The TVP methodology can be implemented in other countries that have high-frequency
information (quarterly or monthly data) since this greater fluctuation of the data allows the pa-
rameters to move over time. In this sense, this econometric technique cannot be used for the
Latin American countries in the second chapter since the sample has an annual frequency. How-
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ever, the partial identification technique of chapter two can be implemented with a TVP-SVAR
model such as Chen, Zhu, and Li (2020), and Marfatia, Gupta, and Miller (2020). Moreover,
this methodology is combined with Bayesian inference and with a large data sample allows esti-
mating models with many variables such as Bitto and Frühwirth-Schnatter (2019) and Hauzen-
berger et al. (2019).
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