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Abstract

This paper presents a literature review of the Kaldorian literature, which identifies three
important gaps, or areas for future research. Firstly, the determinants of the magnitude of the
key parameters of Kaldor-Verdoorn’s Law (the Verdoorn coefficient) and of Thirlwall’s Law (the
income elasticities) have not been fully understood. Secondly, the fact that cumulative
causation works through price competitiveness in the Kaldor-Dixon-Thirlwall model represents
an important limitation of the model, which has not yet been solved. Thirdly, sectoral
differences have not been fully explored in Kaldorian theory. The review indicates that, in the
first two research areas, exploring the effects of additional variables could help clarify what
determines the magnitudes of the parameters, as have been sought by the works that
combine Kaldorian and Schumpeterian insights, indicating also new channels through which
cumulative causation could work. Finally, the last issue requires more attention to similarities
and differences between manufacturing sectors, as well as exploring more carefully how
sectoral dynamics work.
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1. Introduction

Nicholas Kaldor’s works cover a number of different subjects in economic theory, such as
cumulative causation, regional policy, taxation, income distribution, economic growth,
balance-of-payments, and technical progress. Nonetheless, three of Kaldor’s ideas were
particular influential (McCombie, 2002: 64-5).

The most influential of Kaldor’s contributions to economic theory relates to the
importance of increasing returns to scale for productivity growth. Kaldor (1966) strongly
emphasized that the main source of productivity growth is technical progress. According to
him, technical progress is determined by demand growth, which fosters increases in division of
labour. Hence, following Keynes’ (1936) demand-led approach to economic growth, Kaldor’s
ideas contribute to understanding how demand growth influences technical progress.

Kaldor’s second influential contribution to growth theory relates to the importance of
exports for long-term growth. Keynesian economics emphasizes the importance of investment
for economic growth. Kaldor, however, stressed that exports is the most important component
of autonomous demand in open economies, given that long-term growth is constrained by
balance-of-payments disequilibria, provided that growing debt cannot be indefinitely financed.
Thus, again Kaldor extrapolates the Keynesian demand-led approach by stressing the
importance of external demand for long-term growth.

Finally, Kaldor’s third influential contribution to growth theory relates to the
importance of cumulative causation in the process of economic growth. In contrast with the
neoclassical growth theory, which focuses on the role of mechanisms that lead economies to
converge, Kaldor (like Myrdal, 1957) emphasized the importance of cumulative mechanisms
that slow down convergence or make economies diverge. This argument is closely linked to his
emphasis on increasing returns, since the interplay between demand growth and productivity
growth forms a cumulative circuit of growth.

The objective of this paper is to discuss the models derived from the three main
Kaldorian insights, identifying the main shortcomings of the existing literature, while
presenting the most recent contributions and pointing out promising venues for future
development. The general objective of this paper, therefore, is to present a broad and up to
date revision of the Kaldorian literature, that could serve as guide for future research in the
field. More specifically, the objectives are threefold: (i) emphasize the relevance of testing the
determinants of the magnitude of returns to scale; (ii) highlight the importance of testing what
determines the magnitude of income elasticities of trade; and (iii) discuss the shortcomings
and possibilities of expansion of the canonical Kaldor-Dixon-Thirlwall model of cumulative
growth.

The paper is organized as follows. Section 2 analyses the Kaldorian literature that
studies the importance of increasing returns and technical progress for productivity growth.
Section 3 discusses the literature that explores the determinants of the long-term growth
under the balance-of-payments equilibrium constraint. Section 4 discusses the canonical
model of cumulative causation that sought to bring together Kaldor’s ideas discussed in
sections 2 and 3. Section 5 concludes the paper.
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2. Increasing returns to scale and technical progress

2.1. Kaldor-Verdoorn’s Law

Kaldor’s ideas about the role of demand growth in generating technical progress, productivity
growth, and increasing returns are summarized in Kaldor-Verdoorn’s Law." As McCombie
(2002) showed, this law can be expressed in a variety of forms.

Verdoorn (1949) used the simple relationship between output growth and productivity
growth to assess the importance of demand growth for technical progress:

Q=p+aY (1)

where Q and Y are manufacturing productivity and output, respectively, and the circumflex
over the variables indicates growth rates. Moreover, p is autonomous productivity growth
and 2 is the elasticity of productivity with respect to demand growth, or the Verdoorn
coefficient.

Kaldor (1966), in turn, proposed an alternative but equivalent formulation of the law,
by substituting the identity Q =Y — L into equation (1) to find:

L=—p+@1-A)Y )

According to Kaldor (1966), this specification is preferable to Verdoorn’s (1949), given
that it avoids spurious correlation resulting from the fact that output growth is used to
calculate productivity growth. As Kaldor (1966) stressed, however, as a Verdoorn coefficient
positive and significantly different from zero in equation (1) indicates the existence of
increasing returns to scale (i.e. 1>0), an elasticity of employment growth with respect to
demand growth statistically different from unity in equation (2) indicates the existence of
increasing returns to scale as well (i.e. 0<(@-2)=1). This implies that the law represents a
technical relationship derived from Kaldor’s (1957) technical progress function (see Dixon and
Thirlwall, 1975).

Several years after Kaldor's seminal work on Kaldor-Verdoorn’s Law, however,
McCombie (2002) observed that the law could be derived from a production function
framework.? Following Angeriz et al. (2009), the starting point of the model is a production
function like:

Y = AK*LP 3)
where Y is total value added, K is the stock of capital, L is labour, and A is the level of
technology. Moreover, & and [ are respectively the output elasticities of capital and labour,
so that (a+ B)=y[a'+(1—a")], where y is a measure of the degree of static returns to scale
and ¢' is the share of capital in total value added.

Assuming the existence of external increasing returns to scale, the growth of weighted
factor inputs determines the rate of technical progress (ga):

! See McCombie (2002) for detailed discussions of Kaldor-Verdoorn’s Law in its different specifications
and of types of returns to scale.
2 McCombie and Spreafico (2016) have shown that the Kaldor-Verdoorn Law represents a meaningful
behavioural relationship. Hence, the law does not result from the value added accounting identity (see
Felipe et al., 2008).
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ga=A/A=¢+nTFI (4)

where @ is the exogenous technical progress, 77 is the elasticity of induced technological

progress, and TFl =a'K +(1—a')L is the growth rate of total factor inputs (TFI). In contrast
with the endogenous growth models developed by Romer (1990), Grossman and Helpman
(1991), Aghion and Howitt (1992), inter alia, in the Kaldorian approach it is demand growth
that determines technological progress, given that the growth of inputs is driven by the growth

of demand in a Keynesian perspective, i.e. TFI = f(Y) . Consequently, this means that the rate
of induced technical change is ultimately a function of the growth of demand.

Hence, substituting equation (4) into the production function (3), taking logarithms,
differentiating with respect to time, and rearranging gives the dynamic demand-side Kaldor-
Verdoorn’s Law:

TFP = [%j N [1-%)? (5)

where v=y+n. The growth rate of total factor productivity (TFP) is defined as TFP =Y —TFI .

Equation (5), therefore, indicates that productivity growth is determined by the growth
rate of value added, which is driven by the growth of demand in Kaldor’s approach. Thus, if
y>1 (i.e. p>1-a) there are static increasing returns to scale, while if >0 there are
dynamic increasing returns to scale, i.e. induced technical progress. The parameter v,
therefore, indicates the degree of encompassing returns to scale, so that if v >1 the second
term between parentheses in equation (5) is above zero, which indicates the existence of
increasing returns to scale. Furthermore, the TFP specification of Kaldor-Verdoorn’s Law given
by equation (5) is preferable to Verdoorn (1949) and Kaldor’s (1966) versions of the law due to
the fact it takes capital accumulation into account.

2.2. Empirical evidence

After the seminal empirical evidence found by Verdoorn (1949) and Kaldor (1966) suggesting
the existence of increasing returns in manufacturing, Kaldor-Verdoorn’s Law was tested in a
large number of works both for developed and developing countries (e.g. Hansen and Zhang,
1996; Harris and Liu, 1999; Oliveira et al., 2006), across different sectors (e.g. McCombie and
De Ridder, 1983; Ledn-Ledesma, 2000; Angeriz et al., 2009), and using different econometric
techniques (e.g. McCombie and De Ridder, 1984; Le6n-Ledesma, 2000; Angeriz et al., 2008;
Britto and McCombie, 2015). In addition, a number of critiques directed to the law have been
dismissed over time (see McCombie, 2002; McCombie and Roberts, 2007).

Table 1 summarizes the results of some of the works that have tested Kaldor-
Verdoorn’s Law. This table shows that almost 50 years after Kaldor’s 1966 inaugural lecture,
there is still some controversy about the validity of the law. While earlier studies found that
the law holds for its dynamic demand-side (Kaldor, 1966) and supply-side (Rowthorn, 1975)
versions, but not for the static specifications (e.g. McCombie and De Ridder, 1983, 1984; Ledn-
Ledesma, 1999, 2000), recent studies have found that the law only holds for the demand-side
version in its dynamic and static forms, but not for the supply-side specifications (Angeriz et
al., 2008; 2009). Thus, it seems that further work is still necessary to reconcile all its
specification.
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Table 1: Estimates of Kaldor-Verdoorn's Law

Dynamic law Static law

Spatial Demand- Supply- Demand-  Supply-
Study Coverage Method side side side side
Kaldor (1966) 12 OECD oLS IRS - - -
McCombie (1982) 12 OECD OoLS IRS - CRS -
McCombie and Rider (1983) us VECM IRS IRS - -
McCombie and Rider (1984) US regions OLS, IV with IRS IRS CRS CRS

regional
dummies
Hansen and Zang (1996) China regions OoLS IRS - - -
Bernat (1996) US regions OLS, SEM, IRS - - -
SAR
Fingleton and McCombie (1998) EU regions OLS, SAR IRS - CRS -
Harris and Liu (1999) 60 countries VECM IRS - - -
Leon-Ledesma (1999) Spain regions OLS, FE, RE IRS IRS - -
Leon-Ledesma (2000) Spain regions OLS, FE, RE IRS IRS IRS CRS
Leon-Ledesma (2002) 17 OECD 3SLS, 2SLS IRS - - -
Oliveira et al. (2006) Brazil VECM IRS - - -
Angeriz et al. (2008) EU regions OLS, SAR, IRS CRS IRS CRS
SEM, SHM,
FGS2SLS, FE

Angeriz et al. (2009) EU regions SHM, 1V, FE IRS CRS IRS -

Note: IRS = Increasing Returns to Scale; CRS = Constant Returns to Scale.
Source: Author's elaboration.

Yet, in spite of the large number of works that have investigated Kaldor-Verdoorn’s
Law, not much is known about the specific factors that determine differences in the degrees of
returns to scale across countries, sectors or through time. Pieper (2003) has provided evidence
that the law is non-linear, suggesting that increasing returns to scale reduce at higher rates of
output growth for agriculture and increase at higher rates of output growth for manufacturing.
In contrast, Alexiadis and Tsagidis (2010) found evidence that output growth exerts a negative
impact on subsequent productivity growth, i.e. reduces the future degree of returns to scale,
even when controlling for technological diffusion. In addition, in a regional analysis, using firm-
level data from Brazil, Britto and McCombie (2015) provided evidence that that higher
urbanization economies (proxied by service density) lead to higher returns to scale even when
controlling for technology gap and human capital. Most recently, Romero and McCombie
(2016a) have found evidence that high-tech industries present higher increasing returns than
low-tech industries, while the magnitude of the returns to scale has increased in the high-tech
industries from the period 1976-1991 to the period 1992-2006. In addition, in a subsequent
study, Romero and Britto (2016) have found evidence that higher research intensity (measured
as patents per hours worked or R&D per output) research intensity increases the response of
technical progress to output growth, influencing the magnitude of returns to scale. The
Verdoorn coefficient is a measure of encompassing returns to scale, including induced
technical progress, internal economies of scale and the division of labour broadly defined.
Thus, a higher value of the coefficient reflects a greater effect of the growth of output in
raising (inducing) the growth of productivity. Consequently, assuming that research intensity
makes the industry’s productivity growth more responsive to demand growth, the Verdoorn
coefficient becomes positively related to the degree of research intensity. Formally, this means
that the Verdoorn coefficient (6= (1—-1/v) in equation (5)) becomes partially endogenous,
givenby:s = p+eT .

Hence, productivity growth becomes dependent not only on output growth, but also
on the interaction between output growth and research intensity. This means that countries
with higher levels of research intensity benefit from higher increasing returns when output
grows. In this model, therefore, research intensity is assumed to be an exogenous variable.
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Schmookler (1966) has found evidence of a strong relationship between investment in capital
goods user industries and patent applications by capital goods producing industries, which
suggests that patenting is a function of effective demand (“demand pull” hypothesis).
However, this finding is not free from problems. For example, in a re-examination of
Schmookler’s findings using data from the Dutch economy, Kleinknecth and Verspagen (1990:
394) found evidence of a mutual dependence between demand and innovations, which
suggests that not only demand may favour innovation, but also innovation may induce extra
demand. Moreover, in Le6n-Ledemsma’s (2002) tests, demand has no significant
contemporaneous impact on research intensity. Consequently, although the relationship
between demand and research intensity deserves further investigation, it is reasonable to
consider that research intensity has an exogenous impact on the magnitude of returns to
scale.

Most importantly, the form of endogenising the Verdoorn Coefficient proposed by
Romero and Britto (2016) creates the possibility of testing the impact of new variables on the
determinants of returns to scale, opening an promising area for subsequent research.

3. Export-led growth and balance-of-payments constrained growth models

3.1. Thirlwall’s Law

In a Keynesian perspective, demand growth drives economic growth. Consequently,
differences in output growth rates between countries reflect differences in the rates of growth
of demand for each country’s production. As McCombie and Thirlwall (1994, p. 88) stressed,
however, in Kaldor’s (1970) view, “it is not investment, as Keynes argues, that is the key
element of exogenous demand, but, in an open economy, the growth of demand for a
country’s exports”.

The role of exports in the Kaldorian theory of economic growth is twofold. Firstly,
export growth, as a component of aggregate demand, has a direct impact on output growth.
Secondly, export growth has also an indirect impact on output growth, given that exports
generate the foreign currency that allows other components of demand to grow, provided that
increasing consumption and investment often require higher imports, and a growing foreign
debt cannot be financed indefinitely.® This theory implies that, in the long-term, the
requirement of balance-of-payments equilibrium is the main constraint determining
differences in demand growth across countries, given that aggregate demand must adjust to
solve balance-of-payments disequilibria.

Kaldor’s (1970) ideas on the importance of exports for long-term growth were
extrapolated and formalised by Thirlwall (1979), who put together a balance-of-payments
constrained growth model composed of three equations: an export function, an import
function, and a balance-of-payments equilibrium condition, respectively:

P,
X =a(ﬁJ , ©)

f

y =b[EJWY” )
=

¥ See McCombie (1985) for a formal demonstration that Harrod’s (1933) foreign trade multiplier is a
component of Hick’s (1950) super-multiplier.
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PX =P, ME (8)

where E is the exchange rate, M is imports, X is exports, and P and P; are the domestic and the
foreign price levels, respectively. Moreover, Z and Y are the foreign and domestic income
levels, n <0 and w <0 are the price elasticities of demand for exports and imports, £>0 and
7 >0 are the income-elasticities of demand for exports and imports, respectively. Finally, a
and b are constants.

Hence, taking logarithms and differentiating each of these equations with respect to
time yields:

X =n(P-P; —E)+e&Z 9)
M =y (P; —P+E)+aY (10)
P+X=P; +E+M (11)

Thus, substituting equations (9) and (10) into equation (11) yields the long-term rate of
growth of domestic income compatible with balance-of-payments equilibrium:

- (1+77+1y)(l3—l3 —é)+gﬁ
YgopL = f (12)

T

Equation (12) has several implications. First, domestic inflation higher than foreign
inflation, ceteris paribus, decreases the balance-of-payments equilibrium growth (provided the

Marshall-Lerner condition [y +7|>1 holds). Second, exchange-rate depreciations (E >0),

ceteris paribus, raise the balance-of-payments equilibrium growth rate (provided |(// + 17| >1).

Third, a higher rate of growth of world income (Zz ), ceteris paribus, raises the balance-of-
payments equilibrium growth rate. And fourth, the higher the income-elasticity of demand for
exports (&) is, and the lower the income-elasticity of demand for imports ( ) is, ceteris
paribus, the higher is the balance-of-payments equilibrium growth rate.

Nonetheless, if relative prices are assumed to be constant in the long run, i.e.
P—P; —E =0, then equation (12) is reduced to Thirlwall’s Law:*

5 z

Yop1 = 87 (13)
or

5 X

Ygop1 = - (14)

Equation (13) is Thirlwall’s Law in its “strong form”, while equation (14) is the “weak
form” of the law. These equations highlight the importance of the income elasticities for long-
term growth.’

* This equation is equivalent to Harrod’s (1933) foreign trade multiplier in its dynamic version (see
McCombie, 1985).
> A number of works have expanded the original balance-of-payments constrained growth model
presented in this section to incorporate the effects of capital flows on growth, debt accumulation and
interest payments into the model (e.g. Thirlwall and Hussain, 1982; McCombie and Thirlwall, 1997;
Moreno-Brid, 2003; Barbosa-Filho, 2001). Still, it is reasonable to assume that such factors are not
relevant for long-term growth.
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3.2. The Multi-Sectoral Thirlwall’s Law

Although it has been always clear that the overall price and income elasticities of demand are
weighted averages of sectoral income elasticities, Aradjo and Lima (2007) were the first to
develop a formal model that takes sectoral differences in the elasticities into account. Their
model, however, is derived from a Pasinetian framework. Still, it is simple to obtain similar
results using the standard balance-of-payments constrained growth model.

Assuming an economy composed of i sectors, each one subject to different price and
income elasticities of demand, the overall export and import equations (9) and (10) become:

~ k ~ ~ ~ ~
X = Z[%Tli(Pi —Pi —E)+¢i6Z] (15)
i1

k
M = [0wi(Pi— R +E)+6mY] (16)

i=1

where ¢, and 6, are each sector’s share in total exports and imports, respectively, with

k k k k
D ¢ =1 and > 6=1. From |equations (15) and (16), since &= g5, 7= 6,

i=1 i=1 i=1 i=1

k k

n= Zq&ini ,and y = 29% , the overall elasticities shift according to changes in the sectoral
i=1 i=1

composition of the economy.

Hence, substituting equations (15) and (16) into the balance-of-payments equilibrium
condition given by equation (8) yields:

k
D [+ o +wwi)(R ~Pj ~E) +<oiei2”]J

B

Equation (17) is the Multi-Sectoral version of equation (12). Thus, assuming that
relative prices are constant in the long-term, equation (17) becomes:

|

Equation (18) is equivalent to what Aradjo and Lima (2007) called the Multi-Sectoral
Thirlwall’s Law (MSTL). This equation indicates that shifts in the productive structure (i.e.
sectoral shares) affect the long-term growth rate compatible with balance-of-payments
equilibrium. Hence, a country’s growth rate can increase even if the rest of the world
continues to grow at the same pace (i.e. a constant Z ), as long as the composition of exports
and imports is favourably altered. In sum, equation (18) stresses that the equilibrium growth
rate depends on the sectoral structure of the economy. In particular, structural changes
toward sectors with higher income elasticities of demand for exports will raise the economy’s
long-term growth rate, ceteris paribus.

17)

YMSBOP =

(18)

3.3. Empirical evidence
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Thirlwall’s Law has been tested for a large number of countries using a variety of estimation
techniques (e.g. Bairam, 1988; Bairam and Dempster, 1991; Atesoglu, 1993a; 1993b;
Andersen, 1993; Alonso and Garcimartin, 1998; Perraton, 2003; Jayme Jr., 2003; Britto and
McCombie, 2009; Garcimartin et al., 2010). In addition, a number of works have tested the
extended balance-of-payments constrained growth model that take into account capital flows,
debt accumulation and debt payments, and in most cases the original Thirlwall’s Law is found
to hold (e.g. Thirlwall and Hussain, 1982; Barbosa-Filho, 2001; Moreno-Brid, 2003; Britto and
McCombie, 2009). As happens with Kaldor-Verdoorn’s Law, several critiques directed to
Thirlwall’s Law have been dismissed over time (see McCombie, 2011).

Table 2 summarizes the results found by some of the works that have tested Thirlwall’s
Law. This table shows that the empirical works that assess Thirlwall’s Law strongly suggest its
validity for a diverse sample of countries, over different periods, using different estimation
techniques, and adopting different specifications. This implies that only by increasing a
country’s income-elasticity of exports and/or by decreasing its income-elasticity of imports a
country can consistently overcome the balance-of-payments constraint and raise its long-term
growth rate.

In spite of the large literature on Thirlwwall’'s Law, however, as happens with the
literature on increasing returns to scale, not much is known about the determinants of the
income elasticities of demand. Most recently, following the contribution of Araljo and Lima
(2007), who elaborated a multi-sectoral version of Thirlwall’s Law, some works have been
exploring the connection between the sectoral composition of trade and the magnitudes of
aggregate income elasticities. Gouvea and Lima (2010) and Romero et al. (2011) have
estimated export and import demand functions for different technological sectors, and found
that goods with high technological content present higher income elasticities, which implies
higher shares of these goods in trade increase the aggregate income elasticity of exports.
Similarly, Tharnpanich and McCombie (2013) have estimated export and import functions for
manufacturing and primary sectors, and found that manufacturing goods face higher income
elasticities. Gouvea and Lima (2013) have also estimated export and import functions adopting
a sectoral classification that follows categories of use, and found that capital goods have
higher income elasticities than consumption and intermediary goods. Finally, Romero and
McCombie (2016b) reported estimates of import and export functions for five technological
sectors in 14 developed European countries. The results indicated once again that the income
elasticities of exports and imports are higher for medium- and high-tech manufactures. The
paper provided also an important contribution in terms of the method of estimation of export
and import functions. Comparing the results found using Vector Error Correction Models
(adopting aggregate price indexes as deflators and measures of relative prices) with the results
found using cross-product panels (adopting product-level guality-adjusted price indexes as
deflators and measures of relative prices) revealed that the latter estimation strategy
generates more reliable and less volatile results. Moreover, the investigation indicated that the
Multi-Sectoral Thirlwall’s Law holds for the countries investigated. However, moving exports
(imports) from (to) low-tech sectors to (from) high-tech sectors seems to be a necessary but
not sufficient condition to increase long-term growth, given that countries with similar sectoral
compositions of trade present different equilibrium growth rates.
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Table 2: Estimates of Thirlwall's Law

Spatial Estimation
Studies Coverage Method Specification Period Relative Price Measure Test
Houthakker and 40 Countries OoLS Basic 1951-66 Import price deflator to -
Magee (1969) the country's wholesale
price index; export price
deflator to the average
export price deflator of
26 countries.
Thirlwall (1979) 14 Developed - - 1951-66 - Cor.*
Countries
Thirlwall and 16 - - 1951-66 - Cor.*
Hussain (1982) Developing
Countries
Bairam (1988) 19 Developed 2SLS Basic 1970-85 Unit Value Price Indexes Reg.*
Countries in US dollars
Bairam and 11 Asian OLS, VECM Basic 1970-96 Unit Value Price Indexes Reg.*;
Dempster (1991) Countries in US dollars Elast.*
Atesoglu (1993a) us OLS, 2SLS Basic 1955-90 GNP deflator to the Reg.*
implicit import deflator
Atesoglu (1993b) Canada OoLS Including 1961-91 GNP deflator to the -
capital flows implicit import deflator
Andersen (1993) 16 Developed VECM Basic 1960-90 Domestic demand Reg.*
Countries deflator to import price
deflator; and relative unit
labour costs
Heike (1997) us OoLS Basic 1950-90 Real Exchange Rate. -
McCombie (1997) US, UK, VECM Basic 1952-93 Import price deflator to Elast.**
Japan export price deflator.
Alonso and Spain VECM Includes 1965-94 Import price deflator to Reg.****;
Garcimartin technology export price deflator. Coint. ****;
(1998) index Adj.****
Ansari et al. 4 Asian OLS, VECM Basic 1970-96 Difference between the t-test***
(2000) Countries growth rate of foreign
and domestic prices.
Jayme Jr. (2003) Brazil VECM Basic 1955-1998 - Cor.*
Perraton (2003) 27 VECM Basic 1960-93 Unit Value Price Indexes Elast.***;
Developing in US dollars. Reg.****
Countries
Moreno-Brid Mexico VECM Includes tariff 1967-99 Import price deflator to Elast.****
(2003) protection export price deflator.
Britto and Brazil VECM Basic 1951-2006 Real Exchange Rate. Elast.****;
McCombie (2009) Coint.****
Garcimartin et al. Portugal and ML Modified 1975-2007 Difference between the Adj. xx**
(2010) Spain version growth rates of foreign
and domestic prices, and
the exchange rate.
Gouvea and Lima 4 Latin VECM Multi- 1962-2006 Real Exchange Rate. t-test*
(2010) American and Sectoral
4 Asian Version
Countries
Romero et al. Brazil VECM Multi- 1962-2006 Real Exchange Rate. -
(2011) Sectoral
Version
Tharnpanich and Thailand VECM Multi- 1962-2006  Producer and Unit Value -
McCombie (2013) Sectoral Price Indexes in US
Version dollars
Gouvea and Lima 92 Countries FE Multi- 1962-2006 1/PPP Reg.*
(2013) Sectoral
Version
Romero and 14 EU VECM, Multi- 1984-2007 Relative product-level Reg.*
McCombie Countries SYS-GMM Sectoral quality-adjusted price
(2016b) Product- Version indexes
panel

Note: * = the law holds in the period as a whole; ** = the law holds for some sub-periods; *** = the law holds for most countries,
but not all; **** = the law holds for the extended version of the law. Cor. = correlation; Reg. = regression of yb on y; Elast. =

McCombie's procedure; Coint. = cointegration between y and yb; Adj. = test of the adjustment of income.
Source: Author's elaboration.
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Hence, the discussion presented in this section suggests that it is crucial to carry out
further research on the determinants of the magnitude of income elasticities. In spite of the
contributions discussed above, more work is necessary to identify more precisely the
determinants of differences in income elasticities of different products.

4, Cumulative causation

4.1. The Kaldor-Dixon-Thirlwall model

In contrast with neoclassical growth theory, which puts more emphasis on the role of
mechanisms that generate convergence, Kaldor (1970) emphasised the importance of
cumulative mechanisms that slow down convergence or make economies diverge.

The Kaldor-Dixon-Thirlwall model is the canonical model of growth from a Kaldorian
perspective. As the name indicates, the model was developed by Dixon and Thirlwall (1975) in
an attempt to formally describe Kaldor’s (1966, 1970) ideas about increasing returns, export-
led growth, and cumulative causation. Although this model preceded the balance-of-payments
constrained growth model, it seems more appropriate to present it last, given that the Kaldor-
Dixon-Thirlwall model and its expansions seek to encompass the main ideas of the Kaldorian
approach. In the model, productivity growth leads to a reduction in prices (ceteris paribus),
which leads to an increase in export growth, which generates output growth through Hick’s
super-multiplier. Finally, output growth generates productivity growth through Kaldor-
Verdoorn’s Law, restarting the process.

The model is composed of four equations: Kaldor-Verdoorn’s Law; the standard export
demand function; Hicks’ (1950) super-multiplier;® and a dynamic price function, in which
changes in prices depend on changes in wages, productivity, and mark-up.” Formally, the
model is described as follows:

Q=p+aY (1)
X =n(P-P; —E)+&Z 9)
Y =X (19)
P=W-Q-V (20)

where y is elasticity of output growth in relation to export growth, W is the wage rate, and V
is the rate of mark-up (1+%) on unit labour costs.

Thus, combining equations (19), (20), (9) and (1) gives the model’s equilibrium growth
rate:

Vre

, W - p+V) =Py )]+ &z

21
1+yni (21)

Three aspects of the model are worth noting. First, since n <0, the output growth rate

varies positively with increases in Q |5f , E, £, Z and A ; and negatively with increases in w

® Thirlwall (1983) identifies seven laws in Kaldor’s thinking. According to him, the central role of exports
on income growth is Kaldor’s sixth law.
"In levels, the mark-up pricing rule is given by P = (W /Q)V .
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and v. Second, it is the impact of the Verdoorn coefficient on productivity that makes the
model cumulative. An initial shock, e.g. an exogenous increase in the growth rate of world
income (Z), leads to higher export and income growth, which impacts the economy’s
productivity through the Verdoorn coefficient, generating a fall in export prices, leading to a
new increase in exports. The magnitude of the equilibrium output growth rate, therefore,
depends directly on the magnitude of the Verdoorn coefficient and the other parameters of
the model. And third, a growth advantage resulting from an autonomous shock will only be
sustained if the initial shock affects the parameters of the model. Otherwise, the model will
converge back to the initial equilibrium (Dixon and Thirlwall, 1975, p. 206-7). In sum,
differences in output growth rates between countries or regions in this model depend on the
levels of the Verdoorn coefficient and the other parameters of the model.

Hence, to assess the adjustment process in this model, Dixon and Thirlwall (1975) take
into account a lagged exports function:

>2t = U(Ist—l - Isft—l - ét—l) + git—l (22)

Then, combining equation (22) with equations (19), (20) and (1), and rearranging its
terms gives the lagged general solution:

Wiy — p+Veg) =Pl + €24

Y, = A(-ymA) +y Loy

(23)

where A is the initial condition.

Equation (23) indicates that the model’s stability depends on the magnitude of the
term ynA . Keeping in mind that n <0, so that (-ynA) >0, for divergence to take place it is
necessary that (-ynA) >1. As Dixon and Thirlwall (1975, p. 208) argue, taking realistic values of
the parameters, divergence is unlikely. In contrast, if (-yni)<1 differences in growth rates
between countries or regions are constant over time. Hence, for divergence to occur the
parameters must change through time, so that the equilibrium growth rates keep changing. As
Roberts (2002) argues, however, it is important to note that there are actually two cumulative
causation mechanisms in the model. On the one hand, differences in the Verdoorn coefficient
work to sustain disparities in productivity growth rates. On the other hand, when a region is
out of its equilibrium rate of productivity growth, the impact of the Verdoorn coefficient on
price competitiveness accelerates export growth, pushing the productivity growth rate
towards its equilibrium.

As Thirlwall and Dixon (1979) have demonstrated, a balance-of-payments constraint
can be easily incorporated into the Kaldor-Dixon-Thirlwall model by replacing equation (19)
with the balance-of-payments equilibrium condition given by equation (11), and introducing
into the model the standard import demand function given by equation (10). Thus, as Blecker
(2013) argued, introducing a balance-of-payments constraint into the Kaldor-Dixon-Thirlwall
model does not necessarily change the implications of the model.? As long as relative prices
are not constant and the Marshal-Lerner condition does hold, cumulative causation can affect
the equilibrium growth rate represented in equation (12), and the main ideas in the Kaldor-
Dixon-Thirlwall model are sustained.

® See Blecker (2013) for a version of this model that includes capital flows and debt accumulation.
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4.2. The Kaldor-Dixon-Thirlwall model with balance-of-payments constraint and cumulative
causation via non-price competition

The Kaldor-Dixon-Thirlwall model described in the previous sections has been critised due the
fact that cumulative causation in model works through price competitiveness. A vast literature
provides evidence that, in the long run, price elasticities of demand do not have a significant
effect on export growth, either because relative prices are constant in the long-term, or
because the Marshal-Lerner condition is not satisfied (Blecker, 2013). In these cases, the
model’s cumulative causation ceases to exist, given that productivity gains generated by
increasing returns feed back on growth only via price competitiveness. Moreover, the more
prominent role of price competitiveness in relation to non-price competitiveness in the Kaldor-
Dixon-Thirlwall model is conflicting with the emphasis put into this type of competition in the
balance-of-payments constrained growth models (see McCombie and Thirlwall, 1994).

Setterfield (2011) proposed a simple solution to this critique, changing the channel
through which cumulative causation operates in model.” According to Setterfield (2011, p.
415), “the basic hypothesis here is that the higher is the level of productivity, the higher is the
quality of goods produced in a particular region, and so the larger will be the increase in
demand for the region’s output associated with any given increase in income (ceteris
paribus)”.!® If productivity impacts on non-price competitiveness, then cumulative growth
occurs in spite of the insignificance of the long-term effects of price competitiveness on export
growth.** This non-price competitiveness version of the Kaldor-Dixon-Thirlwall model is
obtained substituting the effect of productivity on prices with two equation that associate
levels of income elasticities of exports and imports with levels of productivity, while assuming
that Kaldor-Verdoorn’s Law is valid for both the domestic and the foreign economies. In this
model, the equilibrium growth rate is given by Thirlwall’s Law (equation (13)), which assumes
either that relative prices are constant or that the Marshal-Lerner condition is not fulfilled.

Q=p+a¥ (1)

Y =§2 (13)
& =5Q (24)
T =¢Q; (25)
Qs =p+iZ (26)

where Q: denotes productivity in the foreign economy.
Equations (24) and (25) imply that:

% A similar solution was proposed by Roberts (2002).
% In a similar fashion, Oreiro, Missio e Jayme Jr. (2015) proposed that the magnitude of income
elasticities of demand are partially endogenous to the real exchange rate. However, although there is
considerable evidence that under-valued exchange rates have a positive impact on growth rates (e.g.
Rodrik, 2008; Rapetti, Skott and Razmi, 2013; Missio et al., 2015), no empirical works to date has yet
found evidence that income elasticities of demand for export and imports are endogenous to the real
exchange rate.
' In a slightly different approach, Raposo and Resende (2011) argue that trade balance depends on the
level of development of National Innovation Systems, so that the external constraint on growth is less
binding in countries with more developed systems. Nonetheless, it is possible to argue that countries
with mature National Innovation Systems tend to have higher levels of productivity. Hence, this would
be a second-order explanation following Setterfield’s (2011) approach.
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£ =x(Q-0Qy) (27)
where k=¢/r .

Then, it follows from (1), (26) and (13) that:
K = k[A(k —1)Z] (28)

Several implications follow from this model (Setterfield, 2011, p. 416-17). First, if x =1,
then the domestic and foreign growth rates (Y and Z, respectively) will be equal, which
means there will be balanced growth. Furthermore, this implies that x =0, so that balanced
growth is self-perpetuating. Second, if x >1, then the local economy will grow faster than the
rest of the world. In this case, x>0, and domestic growth will be self-reinforcing, which means
cumulative growth will lead to ongoing divergence between the two growth rates. Third, if
k<1, then <0, and there will be a self-reinforcing vicious cycle of reduction in growth rates.
Hence, the prediction of unbounded increases or reductions in growth rates represents an
important limitation of this model.

Taking into account Setterfield’s (2011) approach, Romero and McCombie (2016c¢)
sought to combine the Kaldorian and Schumpeterian approaches on trade and test the impact
of domestic and frontier productivity growth (used as a proxy for quality improvements) on
export and import growth. Using disaggregated data for a group of OECD countries to test
these expanded export and import functions, the authors find evidence that introducing
domestic and frontier productivity growth impacts the magnitude of the estimated income
elasticities of demand. These results indicate that excluding these variables from the
regressions creates an omitted variable bias in the income elasticities, which suggests their
endogeneity in relation to productivity, as Setterfield (2011) argues.

4.3. Ledn-Ledesma’s expanded Kaldor-Dixon-Thirlwall growth model

A number of works have sought to combine Kaldorian and Schumpeterian insights into models
of cumulative growth, addressing one or more of the critiques directed to the Kaldor-Dixon-
Thirlwall model. Still, none of these seminal works has managed to construct a model that
satisfactorily encompasses the contributions of both traditions. Amable (1993), for instance,
put together a model that takes into account the importance of both research intensity and
technology transfer for productivity growth. Nonetheless, the model does not specify how
productivity growth impacts on output growth nor considers the role of exports in long-term
growth. Furthermore, the cumulative mechanism of the model works via investment and not
via output growth, as in Kaldor-Verdoorn’s Law. This reduces the explanatory power of the
model, given that an extensive literature stresses the importance of output growth instead of
capital accumulation for productivity growth. Targetti and Foti (1997), in turn, elaborated a
model that stresses the importance of technology transfer for productivity growth, but that
does not account for the role of research intensity nor explicitly consider the effect of non-
price competitiveness on exports. In addition, the model does not account for the balance-of-
payments constraint. Hence, these two influential models combine Kaldorian and
Schumpeterian insights in an incomplete manner.

Ledn-Ledesma’s (2002) model represents the most complete formalization of
Kaldorian and Schumpeterian insights. The author expanded the Kaldor-Dixon-Thirlwall model
to incorporate the key Schumpeterian insights on growth, introducing the technology gap,
research intensity and technological competitiveness into the Kaldorian model. This model is
composed of the five following equations:
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Y =X (19)
P=W-Q (20)
Q=p+AY +aT +06G+B(11Y) (29)
X =n(P—P;)+eZ + 4T +5(11Y) (30)
T =¥ +aD+aS -G (31)

where T=R/Y is research intensity, with R denoting R&D expenditure, | is investment, S is the
average level of education, D (for disembodied technical progress) is cumulative output, and
G =[1-(Q/Q,)] is the technology gap.

The five equations of the model incorporate the central aspects of the Kaldorian and
the Schumpeterian traditions. Equations (19) and (20) are the same as the original model,
while equation (29) is an expanded version of Kaldor-Verdoorn’s Law, which introduces the
effects of technological absorption (via the technology gap), capital accumulation, and
research intensity on productivity growth. The Schumpeterian literature emphasises the
importance of technological transfer for productivity growth, arguing that due to technological
absorption, the higher the technology gap is, the higher the potential for rapid productivity
growth is (e.g. Griffith et al., 2004). Indeed, it is now common practice to take into account the
technology gap when estimating Kaldor-Verdoorn’s Law. As McCombie (1983) has shown, not
taking into account differences in technology between countries or regions can bias the
estimates. In addition, introducing the technology gap generates a connection between the
level and the growth rate of productivity, making conditional convergence explicitly accounted
for in the model.? Furthermore, the Schumpeterian literature stresses the importance of
research intensity for productivity growth, underlining that a firm’s effort to innovate
influences the pace of technological progress (e.g. Ha and Howitt, 2007; Madsen, 2008). Thus,
the expanded Kaldor-Verdoorn’s Law takes into account the effect of the determinants of
productivity growth from a Schumpeterian perspective. Similarly, equation (30) is an expanded
version of the standard export function used in the Kaldor-Dixon-Thirlwall model,
incorporating the effects of productive capacity (via capital accumulation) and technological
competitiveness (via research intensity) on export growth. Thus, once again factors that are
considered relevant determinants of trade in the Schumpeterian tradition (e.g. Fagerberg,
1988; Amable and Verspagen, 1995) are introduced into the Kaldorian approach to trade.
Finally, equation (31) suggests that the level of research intensity depends on demand growth
(Y ), on learning-by-doing (D ), on the average level of education (S) and on the proximity to
the technological frontier, i.e. the technology gap. The gap has a negative sign, therefore, to
indicate that the higher it is, the lower are the resources available to research.

According to the model, convergence or divergence depends on the magnitudes of the
gap and of the models’ parameters. It is interesting to note that the gap has an ambiguous
effect. On the one side, the impact of technological transfer (which depends on the technology
gap) on productivity is the main force leading to convergence. On the other side, the negative
impact of the technology gap on innovation induces divergence. Ledn-Ledesma’s (2002)
extended Kaldor-Dixon-Thirlwall model, therefore, not only explains convergence and
divergence in a Kaldorian framework, but it also takes into account the cumulative dynamics

12 Although Roberts (2007) has shown that the Kaldor-Dixon-Thirlwall model is compatible with
condition convergence, this convergence occurs due to the transitional dynamics of the model.
Introducing the technology gap into the model, however, provides a better explanation for conditional
convergence.
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that work via non-price competitiveness, incorporating the key variables used in
Schumpeterian growth models.

Ledn-Ledesma (2002) tested the model using pooled data between 1965-94 for 17
OECD countries and found that all the variables in the model are significant in each specific
equation, apart from output growth in equation (31), and capital accumulation and research
intensity in equation (29). Furthermore, it is crucial to note that learning-by-doing (D ) is only
significant at the 15% level in equation (31).

In spite of the interesting dynamics depicted in Le6n-Ledesma’s (2002) model, it still
presents some shortcomings. First, the model disregards the importance of the balance-of-
payments constraint for long-term growth, as occurs with Amable’s (1993) and Targetti and
Foti’s (1997) models, inter alia. Second, the model does not take sectoral differences into
account, disregarding the importance of differences in the parameters between sectors.
Indeed, most models that have attempted to combine Kaldorian and Schumpeterian insights
did not consider sectoral differences.”® Third, if the balance-of-payments constraint is
introduced into the model and relative prices are assumed to be constant in the long run, then
the model’s cumulative causation ceases to exist, as happens with the Kaldor-Dixon-Thirlwall
model. In this case, productivity growth becomes irrelevant, while research intensity keeps its
role in long-term growth due to its impact on exports. Thus, supply-side factors become more
prominent, given that demand factors are not significant determinants of research intensity.
Fourth, in Ledn-Ledesma’s (2002) tests, research intensity is not a significant determinant of
productivity growth, which goes against one of the core ideas of the Schumpeterian literature.
Hence, this discussion illustrates the issues involved in combining Kaldorian and
Schumpeterian insights on growth.

4.5. Empirical evidence

There is little empirical research focused on testing the canonical Kaldor-Dixon-Thirlwall
model. There is considerable evidence for the relationship between exports and output
growth, while it is a consensus that productivity growth induces price reductions.
Consequently, the controversies that surround the Kaldor-Dixon-Thirlwall model regard the
validity of Kaldor-Verdoorn’s Law and of Thirlwall’s Law. Thus, most of the empirical works in
the Kaldorian literature have focused on testing these two laws, as discussed in the previous
sections. Yet, a noteworthy exception is Atesoglu’s (1994) study, which tested the Kaldor-
Dixon-Thirlwall model to the US economy between 1970 and 1990. The author not only found
that the relationships of the model are significant and with the expected signs, but he also
found that the model predicts extremely well the growth path of the US economy in the period
under investigation.

Still, the Kaldor-Dixon-Thirlwall model has received three important critiques. First, the
original model places little emphasis on the importance of non-price competitiveness, focusing
on price competitiveness instead. This is an important critique, given that this makes the
model inconsistent with empirical evidence on the neutrality of price competition in the long-
term, making the model lose its cumulative mechanism. Moreover, attempts to solve this
limitation, as Setterfield’s (2011) model, have not been empirically tested to date. Second, the
central parameters of the model are not explained. The price elasticity of exports, the
Verdoorn coefficient, and the elasticity of output with respect to exports are the parameters
that determine the magnitude of the equilibrium growth rate. Nonetheless, the model does

3 Cimoli and Porcile’s (2014) model is an exception. However, the model is inspired in a structuralist
framework that is very different from Schumpeterian and Kaldorian models.
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not provide any explanation for what determines the magnitude of these parameters between
countries (or regions) and through time. Furthermore, not much research has focused on
explaining the determinants of these parameters, as the reviews presented in the previous
sections have demonstrated. Third, the model does not take into account differences between
sectors.'* Recent evidence has also shown that income elasticities of demand for exports are
also different between sectors, reaffirming the importance of taking sectoral differences into
account.

Most of the works that explore the dynamics of the Kaldor-Dixon-Thirlwall model have
tried to elaborate and test expanded versions of the model (e.g. Amable, 1993; Setterfield,
1997; Targetti and Foti, 1997; Le6n-Ledesma, 2002). Interestingly, most of the efforts have
been focused on incorporating elements from Schumpeterian theory into the Kaldor-Dixon-
Thirlwall model. In the last decades the Schumpeterian approach to technological transfer and
technical progress has gained a prominent place in growth theory (see Aghion and Howitt,
1992; Fagerberg, 2005). In Kaldorian theory, it is now common to introduce measures of
technology gap to capture technological transfer when estimating Kaldor-Verdoorn’s Law (e.g.
Angeriz et al., 2008; 2009), while technological classifications that emphasise the importance
of research have been used to assess the importance of the technological content of goods for
export performance and long-term growth according to Thirlwall’s Law (e.g. Gouvea and Lima,
2010; Romero et al., 2011). Still, there is more to explore in combining Kaldorian and
Schumpeterian insights.

5. Concluding remarks

This paper sought to demonstrate that Kaldor’s ideas form a sound basis for understanding
long-term growth. The literature review presented in this paper identified three important
gaps in the Kaldorian literature, each one constituting an important area for future research.
Firstly, both in Kaldor-Verdoorn’s Law and in Thirlwall’s Law, the key parameters of the model
have not been fully understood. In the former, it is still not clear what determines differences
in the degree of returns to scale across countries, sectors and through time. In the latter, it is
also not clear what are the specific determinants of the magnitudes of income elasticities of
demand for exports and imports. In both cases, exploring the effects of additional variables
could help clarify what determines the magnitudes of these parameters, as have been sought
by the works that combine Kaldorian and Schumpeterian insights. Secondly, the fact that
cumulative causation works through price competitiveness in the Kaldor-Dixon-Thirlwall model
represents an important limitation of the model. A vast literature provides evidence that, in
the long run, changes in relative price do not have a significant effect on export growth, either
because relative prices are constant in the long-term, or because the Marshal-Lerner condition
is not satisfied. In these cases, the model loses its mechanism of cumulative causation, given
that productivity gains generated by increasing returns feed back on growth only through price
competition. Thirdly, sectoral differences have not been fully explored in Kaldorian theory.
Although several works have investigated the validity of Kaldor-Verdoorn’s Law for different
sectors, only recently has the relationship between increasing returns and the technological
content of goods been tested. Similarly, only recently has Thirlwall’s Law been disaggregated
to test the differences in the income elasticities across different sectors to assess whether the
economic structure of each country influences its aggregate income elasticities. Hence, further

' Aratjo (2013) has sought to address this limitation developing a multi-sectoral version of the Kaldor-
Dixon-Thirlwall inspired in the Pasinettian Structural Economic Dynamics framework. Although the
model incorporates the classic insights of the Kaldor-Dixon-Thirlwall model, its Pasinettian form makes
the model considerably different.
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work is still necessary to properly assess the relationship between structural change and
economic growth from a Kaldorian perspective.
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