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Abstract

To estimate the effect of income distribution on output, this study intro-

duces the zero and signs restrictions methodology of the structural vec-

tor autoregressive model. For this purpose, this study follows the Post

-Keynesian growth models and identifies the demand regimes in Latin Amer-

ican countries for the period 1960–2014. 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 re-

gimes of Brazil, Mexico, Panama, and Uruguay could not be determined.
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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 strategies to identify growth regimes in the econom-

ies 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. 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 vari-

able 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 method 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 HP-filtered trend to measure capacity utiliza-

tion 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 the partial
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identification 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 endogeneity problem because all

variables are endogenous, and allows the structural shock of functional distribution

to be identified.

The main contribution of this study to post-Keynesian growth literature through

the investigation 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 aggregative methodology, where the empirical literature

has been scarce. Previous studies such as Onaran and Galanis (2012) include Ar-

gentina in a group of developing countries such as China, India, and South Africa

in their separate estimations. They find that these economies present profit-led

regimes since a change in the distribution to favor entrepreneurs increases output.

Alarco Tosoni (2016) also attempts to estimate the growth regime in Latin Amer-

ican countries with the same structural methodology. He finds that Bolivia, Chile,

Honduras, Nicaragua, and Panama have profit-led growth, while stagnationism

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. de Jesus et al. (2017), Loaiza-Quintero et al. (2017), Cuevas and

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 robust identifica-
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tion of the dynamic 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 (see Kilian and Lütkepohl, 2017). In contrast, to identify the distribution

effect, this study implements the Bayesian approach that includes signs and zero

restrictions only on the variable of interest and not on the whole SVAR. Spe-

cifically, the Arias et al. (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 variance decomposition (FEVD)) and identify

the growth regime. This method proposes Bayesian algorithms that are better

than frequentist inference approach (related to estimators such as ordinary least

squares or maximum likelihood) for a small sample (Koop, 2003), particularly in

developing countries like those in the study sample.

The rest of this paper is organized as follows. In the next section, the method-

ological strategies to identify the growth regime are reviewed. Section 3 presents

the identification problem and estimation of the agnostic SVAR model; the iden-

tification strategy to obtain the exogenous change of the functional distribution

of income is also proposed. Section 4 presents the results of the SVAR and the

determination of the growth regime. Finally, concluding remarks are presented in

section 5.

3



2 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 growth and identify the growth regimes. Following Blecker (2016),

two methods are examined, in addition, the advantages and disadvantages of each

method are discussed. 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 in-

cluded 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: separate 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 (1)

where Y is income (gross domestic product, GDP), ψ is the wage (labor) share,

C is consumption, I is investment, X is exports, M is imports, Y f is foreign

demand, P is domestic price (P (ψ,ZP )), and Zj is the vector of exogenous (control)

variables that directly affect the dynamics of j = C, I,NX,P . Ceteris paribus

(holding everything constant), the effect of the distributive change in demand is:
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∂Y

∂ψ
=

∂AD
∂ψ

1− ∂AD
∂Y

=

∂C
∂ψ

+ ∂I
∂ψ

+ (∂X
∂P
− ∂M

∂P
)∂P
∂ψ

1− ∂C
∂Y

+ ∂I
∂Y
− ∂M

∂Y

(2)

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 separate (structural) method estimates the partial impact of a change in

income distribution 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 methodology 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 model with two simultaneous equations:

Yt = Y (ψt, Yt−1, . . . , Yt−p, ψt−1, . . . , ψt−q, Z) (3)

ψt = ψ(Yt, Yt−1, . . . , Yt−p, ψt−1, . . . , ψt−q, Z) (4)

where ψt−j and Yt−j are the vectors of the lag of the labor share and aggregative

demand, respectively.

Both methods have strengths and weaknesses in estimating the effect of func-
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tional distribution on growth. The separate approach allows us to obtain the

impact on the demand components and understand the differentiated effects asso-

ciated 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. Con-

versely, although the aggregative method uses simultaneous equation models, such

as VAR to estimate the robust 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 long run, where the separate method depends

on the stationary properties while the aggregative method does not necessarily

depend on it (see Sims et al., 1990).

In sum, the advantage of the aggregative approach is that it estimates a con-

sistent effect of the functional distribution on growth against the separate method

that can evaluate the impact on the demand components. Meanwhile, if the model

is statistically stable, the components of the demand can be recursively included.

For this reason, the current study adopts the aggregative method and implements

a new approach to obtain the causal effects.

3 The Agnostic Aggregative Method

This section presents the methodology used to estimate the effect of a change

in the functional distribution on growth. 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 agnostic approach is reviewed
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herein. This allows for restrictions exclusively on the equation used to obtain the

structural shock. The Bayesian algorithm and the data to estimate the SVAR are

also presented.

3.1 The Structural Vector Autoregressive Model

Following Rubio-Ramı́rez et al. (2010), this study considers the following SVAR

model:

y′tA0 =

p∑
l=1

y′t−lAl + ε′t, for 1 ≤ t ≤ T, (5)

where yt is an n× 1 vector of the endogenous variables, Al is an n× n matrix

of structural 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 (5) can be written

more compactly as

y′tA0 = x′tA+ + ε′t (6)

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 (7)
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where B = A+A
−1
0 , µ′t = ε′tA

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

Σ = (A0A
′
0)−1. Equations (6) and (7) indicate that there is a relationship between

the reduction parameters (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 structural shock in the ith variable at time h is

estimated as

Lh(A0, A+) = (A−1
0 J ′F hJ)′ (8)

F =



A1A
−1
0 Im . . . 0

...
... · · · ...

Ap−1A
−1
0 0 . . . Im

ApA
−1
0 0 . . . 0


(9)

J =



Im

0

...

0


(10)

3.2 Identification problem and estimation

Identification is fundamental for the SVAR to estimate the structural (or causal)

effect of one variable on another (the IRF)1. In other words, the main problem

with the SVAR model is the estimation of the orthogonal effect. Rothenberg

1“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).
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(1971) indicated that it is necessary to impose n(n− 1)/2 restrictions to identify

the structural effect, where n is the number of endogenous variables (known as the

“order condition”). Sims (1980) took this condition and included the Cholesky de-

composition 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) used this

approach to estimate the effect of the distribution on output and identify the de-

mand regimes. The problem with this identification is that it may be sensitive to

the order of occurrence of the shocks and could produce inconsistent estimations.

Other studies only implement the reduced form of the SVAR to obtain the re-

gime (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. In-

stead, the researcher only includes restrictions on the studied shock, which is part

of the research question. This approach has also been called partial identifica-

tion (Rubio-Ramı́rez et al., 2010). In this study, the aim is to recover only the

functional distribution shock without constraining the entire system of equations.

Gafarov et al. (2018) and Granziera et al. (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 et al. (2018) proposed different estimation algorithms based on their own

assumptions. The study of Moon and Schorfheide (2012) compares both methodo-
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logies (Bayesian and frequentist) and demonstrates under which conditions similar

results can be obtained2.

Arias et al. (2018) present an approach to identify the structural shock with

the Bayesian agnostic perspective. This methodology is completely agnostic as it

does not impose unnecessary restrictions such as in Uhlig (2005). Moreover, they

implement the Uniform-Normal-inverse Wishart (UNIW) conjugate distribution3,

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 econometricians in

recent years (see Aldrich, 2014; Aruoba and Fernández-Villaverde, 2015).

One of the strengths of Arias et al. (2018) is that it is better than the frequent-

ist method for small samples, such as the Latin American database. Essentially,

Bayesian econometrics treats the parameters as random variables that introduce

uncertainty around their inference. Bayesian econometrics use simulation meth-

ods 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 Geweke, 2005; Greenberg, 2009; Zellner, 1996). 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 observations).

To solve the identification problem, Arias et al. (2018) developed a theory

and simulation technique that allows for the inclusion of some sign and/or zero

2The comparison in Moon and Schorfheide (2012) does not include proposals from Arias
et al. (2018) and Baumeister and Hamilton (2015) since they were published later.

3In Bayesian inference, the conjugate distribution allows the combination of different distri-
butions (Normal, Gamma, Bernoulli, etc.), where the prior and posterior marginal distribution
have the same properties (Koop, 2003)
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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 et al. (2018) implement the conjugate distribution as the UNIW (v,Φ,Ψ,Ω)

and the Markov Chain Monte Carlo simulations to estimate the SVAR model and

its functions. They use this family distribution because it is more efficient regard-

ing time estimation and obtains independent draws; however, their algorithms

work well with any prior distributions. The posterior distribution is defined as:

ṽ =T + v̂ (11)

Ω̃ =(X ′X + Ω̂−1)−1 (12)

Ψ̃ =Ω̃(X ′Y + Ω̂−1Ψ̂) (13)

Φ̃ =Y ′Y + Φ̂ + Ψ̂′Ω̂−1Ψ̂− Ψ̃′Ω̃−1Ψ̃ (14)

The authors proposed estimating these functions and parameters with the

change of variable theorems about the structural and reduced-form parameter-

ization. One could use these algorithms, depending on the inclusion of sign, zero,

or both restrictions. Here, algorithm 3 of (Arias et al., 2018, p. 22) including the

other two algorithms in each step is presented as follows:
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1. Draw (B,Σ) from NIW (v,Φ,Ψ,Ω) distribution.

2. For every equation j, draw xj independently from a standard normal distri-

bution and set wj = xj/ ‖xj‖.

3. Define Q =

[
q1 . . . qj−1

]
recursively by qj = Kjwj for any matrix Kj

whose columns form an orthonormal basis for the null space.

4. Set (A0, A+) with the equation (6) and (7).

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 et al. (2018), distribution UNIW (v,Φ,Ψ,Ω) is used for the

partial 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.

3.3 Identification Restrictions of Demand-led Growth Model

Major studies on the macroeconomic dynamics of Kalecki (1938, 1971) and the

most neo-Kaleckian growth models propose a relationship between economic growth

and income distribution, 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
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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, 2020).

However, both theoretical and empirical studies indicate that there is a pos-

sibility of endogeneity 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 aggregative approach to deal

with the endogeneity of distribution. In contrast, the separate approach does not

mitigate this bias problem, at least using the instrumental variable method (see

Blecker et al., 2020).

From a theoretical or analytical perspective, there are at least three ways of

conceiving the endogeneity of income distribution in these non-mainstream models.

Neo-Keynesians, such as Robinson and Kaldor, use the full employment assump-

tion 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 (2020) 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 managers and administrative personnel (indirect or overhead

labor), and the latter is the labor income of workers (direct labor) The labor input
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is directly involved in the production process and reacts 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 characteristic

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 capturing 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). Neo-Keynesians, such as Robinson and Kaldor, use the full em-

ployment 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,

2020).

Followers of Kalecki recognized the endogeneity of the distribution of income

and real wages4, but still claims that there is an exogenous component that is

4Some studies, such as Assous and Dutt (2013) or Nikiforos (2015), presented theoretical
models that combined these restrictions.
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important as a policy variable, such as minimum wage (Bhaduri and Marglin,

1990). With this in mind, the identification in the functional distribution equa-

tion is fundamental to obtain the orthogonal change (structural shock) of wage

share (symmetrically profit share). The distribution equation is built for its sys-

tematic component, which describes how the distribution reacts endogenously to

the economic variables, and the exogenous component, which captures the insti-

tutional characteristics and social norms. Empirically, the concept of the growth

regime occurs only through the exogenous term of the distribution (Nikiforos,

2020). Without loss of generality, the first equation (y′1t) of the SVAR (equation

5) was taken as the (functional distribution) wage share equation (y′ψt), which

contains the systematic component (y′ta0,ψ), lagged variables (
∑p

l=1 y
′
t−lal,ψ), and

exogenous terms (εψ,t):

y′ta0,ψ =

p∑
l=1

y′t−lal,ψ + εψ,t, for 1 ≤ t ≤ T, (15)

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 (16)

In line with this systematic component, restrictions that capture the endogen-

eity criteria discussed earlier are included. Here, this study includes a zero re-

striction on investment (a0,31 = 0), that this variable does not contemporaneously

affect wage share, based on theoretical models (Dutt, 2017), and a positive restric-

tion on the parameter a0,11 of econometric normalization (Kilian and Lütkepohl,
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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 separ-

ately. The exogenous term can be estimated with these conditions and we obtain

the structural effect of the wage share in the rest of the variables of the SVAR

through the IRF (equation 8). 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

 (17)

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 the lags. Thus, one could identify the orthogonal change

of wage share, estimate its effect on other variables (IRF), and define the growth

regime in any country.

3.4 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
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country data with the wage share, real GDP, and real demand components. In ad-

dition, the global activity index of Kilian (2009, Global Demand), and price indices

of energy and non-energy commodities are included to control the international

factors that affect domestic economies (see Carrillo-Maldonado and Dı́az-Cassou,

2019). The functional distribution data were obtained from Alarco Tosoni (2014)5,

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 share6.

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 American countries between 1950 and 2011. His main source

of information is The Statistical Yearbook 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 date presented by Alarco Tosoni shows that

the wage share remains constant in the Latin American region between 1950 and

19707. 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 To-

5I am grateful to German Alarco for sharing this information
6Some studies, such as Cauvel (2019) and Barbosa-Filho and Taylor (2006) use the filters or

other transformation to obtain stationary variables of these models. However, Sims (1988), Sims
et al. (1990), and Sims and Uhlig (1991) indicate that these transformations do not necessarily
deal with unit root problem in the VAR models.

7Specifically, the author used the Holdrick-Prescott filter of the aggregate region of the 15
countries.
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soni (2016) uses the separate approach to identify the growth regime of Latin

American countries. 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, Mexico, Paraguay, Peru, Uruguay,

and Venezuela follow a wage-led regime. Using the same separate 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 wages8. Alarco Tosoni (2017) also investigates the growth regime of

these countries, but concentrates on a regional analysis with panel data method-

ology (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 wage-led regime in the second period between 1980

and 2014, with exports being a key variable in this transition.

4 Results

This section presents the results of the effect of a change in the functional dis-

tribution of income on economic growth in the several Latin American countries

under scrutiny. In line with the identification of endogeneity criteria and estima-

tion of the growth regime, the process is divided into three parts. The first shows

the pure exogenous approach with a purely exogenous distribution variable. The

second presents the estimations of the structural effect with the positive restriction

in the output coefficient (profit-squeeze effect). The results of the overhead labor

8Jiménez (2020) conducted a literature review for developing countries, highlighting specific
country studies.
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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 controlling for global demand and interna-

tional primary commodity prices. A further two subsections are included in which

robustness checks and separate results with SVAR are presented.

4.1 Pure exogenous approach

Figure 1 presents the IRF results of SVAR estimation with the classical approach.

The algorithm above presented is used to estimate the model with the zero re-

striction on the coefficient of GDP and investment in the equation (16). 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 exogenous increase of wage share has a positive impact in Costa Rica,

Ecuador, Nicaragua, Paraguay, Peru, and Venezuela. By contrast, countries such

as Bolivia, 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 permanent, 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

exogenous shock of wage share produces a positive 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
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Figure 1: Effects of wage share shock to GDP with classical 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.

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.
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Moreover, I cannot identify the growth regime in six of the 15 countries in

the short run with the classical assumption of purely exogenous distribution be-

cause 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 having wage-led regimes due to the positive effect of distribution shocks on

growth; the economies 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 stat-

istical significance of specific values (see Wooldridge, 2019). In contrast, Bayesian

econometrics use the Markov Chain Monte Carlo method to estimate the (pos-

terior) 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 the estimator9.

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 probab-

ility of obtaining a positive coefficient (41%), and Paraguay has a high probability.

This estimation provides a way to impose both positive and negative restrictions.

9Stockhammer et al. (2008) uses the Cholesky decomposition and different orders to mitigate
the endogeneity of the functional distribution in the aggregative method.
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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%

4.2 Profit-squeeze approach

As discussed in subsection 3.3, the profit-squeeze approach indicates that the en-

trepreneurs 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) decreases (increases). The current subsection
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presents the IRF results with the profit-squeeze restriction in the systematic com-

ponent of the functional distribution (equation 16).

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 exogenous 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 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.

Under the profit-squeeze approach, I propose that economies of Bolivia, Chile,

Colombia, Honduras, and Panama have profit-led regimes. From the perspect-

ive 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 classical approach in Bolivia, Colombia, Hon-

duras, and Panama. The other countries do not show a temporary impact, nor

are they statistically significant.

4.3 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
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Figure 2: Effects of functional distribution shock to GDP with profit-squeeze ap-
proach

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 classical approach.
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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 exogenous increase in the 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 a change in 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 analyzed. 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 distribution equation. These over-

head labor results confirm that Ecuador, Nicaragua, Peru, Uruguay, and Venezuela

present wage-led regimes with the exogenous approach.

4.4 Robustness check

The three subsections above present the results of SVAR estimation with different

restrictions. The pure exogenous, and specially the profit-squeeze, and overhead
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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 classical approach.
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labor approaches that allow the mitigation of the endogeneity of the functional dis-

tribution. 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 (equa-

tion 5) 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 increase 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, 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 concentration of exports and imports, or external buffers, probably

produces this different response and persistence in terms of growth (see Carrillo-

Maldonado and Dı́az-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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4.5 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 Dı́az-

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
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Peruvian, Costa Rican, Nicaraguan, and Ecuadorian economies have the lowest

GDP contributions at 24%, 26%, 28%, and 29%, respectively. Meanwhile, 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%

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.
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4.6 Regimes of Latin American countries

As mentioned in section 2, the identification of growth regimes depends on the sign

of the response of output to a change in the wage share. Under the aggregative

approach, if the exogenous 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 the dynamic response (effect) of

output to an orthogonal change in the wage share to be obtained.

Table 3 presents a summary of the findings regarding the growth regime of

Latin American 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 Bolivia, 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 this approach.

The rest of the countries have wage-led growth, confirming the regimes under the

exogenous assumption. Contrary to my expectations, Brazil, Mexico, and Panama

have contradictory results between overhead labor and profit-squeeze constraints,

confirming the evidence under the purely exogenous assumption.
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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, Honduras, 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 solving 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. In this medium

horizon, it is also observed that Mexico and Uruguay have contradictory regimes,

without being able to identify them.

In general, Bolivia, Colombia, and Honduras have a profit-led regime in the

short and medium term. In addition, a wage-led regime is observed in the econom-

ies of Costa Rica, Ecuador, Nicaragua, Peru, and Venezuela. For countries such

as Argentina, Chile, and Paraguay, a wage-led regime can be identified only with

the overhead labor restriction. Meanwhile, there are contradictory results between

the short and medium term for Brazil, Mexico, Panama, and Uruguay.

Table 3: Regimes of Latin American Countries

Short-run (t = 0) Medium-run (t > 0)

Countries Classical Profit squeeze Overhead Classical Profit squeeze Overhead

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
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Short-run (t = 0) Medium-run (t > 0)

Countries Classical Profit squeeze Overhead Classical Profit squeeze Overhead

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

5 Conclusions

This study introduces the methodology of agnostic SVAR in the empirical debate

on growth regimes in the post-Keynesian literature on income distribution and

growth. This study contributes to the literature by presenting a partial identi-

fication method to determine the effect of the functional distribution on output

and the several components of demand. To understand the identification in the

aggregative method, the different endogeneities of the distribution are discussed.

The analysis of Latin American countries between 1960–2014 also adds to the liter-
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ature. 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 what I have called here the “separate” methodology.

The response of output to a structural shock due to changes in the wage share,

through IRF, shows different dynamics in each country. Under pure exogenous and

profit-squeeze perspectives, Bolivia, Colombia, and Honduras present negative ef-

fects 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. Contrary to my expectations to clearly identify a regime, the IRF

of Brazil and Mexico could be positive or negative, depending on restriction (over-

head labor and profit-squeeze). Moreover, the sign restriction allows the results of

Argentina and Chile to be clarified. For a one-percentage point increase in wage

share, the median response for GDP is found to be less than 0.40.

For the classical and profit-squeeze approaches, the results indicate that Bolivia,

Colombia, and Honduras have profit-led regimes. In addition, I observe that Costa

Rica, Ecuador, Nicaragua, Peru, and Venezuela have wage-led regimes under the

classical and overhead labor assumptions. Finally, the regimes of Brazil, Mexico,

Panama, and Uruguay could not be determined.
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América Latina, 1950-2011. Revista CEPAL.

Alarco Tosoni, G. (2016). Factor income distribution and growth regimes in Latin
America, 1950–2012. International Labour Review, 155(1):73–95.

Alarco Tosoni, G. (2017). Ciclos distributivos y crecimiento económico en América
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greso y régimen de crecimiento en méxico y españa. Cuadernos de Economı́a,
37(73):121–142.

de Jesus, C. S., Araujo, R. A., and Drumond, C. E. (2017). An empirical test
of the post-keynesian growth model applied to functional income distribution
and the growth regime in brazil. International Review of Applied Economics,
32(4):428–449.

Dutt, A. K. (2017). Heterodox theories of economic growth and income distribu-
tion: A partial survey. Journal of Economic Surveys, 31(5):1240–1271.

Faust, J. (1998). The robustness of identified var conclusions about money.
Carnegie-Rochester Conference Series on Public Policy, 49:207 – 244.

Gafarov, B., Meier, M., and Olea, J. L. M. (2018). Delta-method inference for a
class of set-identified svars. Journal of Econometrics, 203(2):316 – 327.

Geweke, J. (2005). Contemporary Bayesian Econometrics and Statistics. John
Wiley & Sons, Inc.

Goodwin, R. M. (1967). A Growth Cycle. In Feinstein, C., editor, Socialism,
Capitalism and Economic Growth: Essays Presented to Maurice Dobb, pages
54–58. Cambridge University Press.

Granziera, E., Moon, H. R., and Schorfheide, F. (2018). Inference for vars identified
with sign restrictions. Quantitative Economics, 9(3):1087–1121.

Greenberg, E. (2009). Introduction to Bayesian Econometrics. Cambridge Univer-
sity Press.

35



Hoover, K. (2001). Causality in Macroeconomics. Cambridge University Press.
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Appendix

A. 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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