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Abstract

We present a Kaldor-Thirlwall theoretical and enwggil framework on the basic driving forces of trehaviour
of productivity and economic development in thegeouan. By calculating the so-called Thirlwall egoat, the
main contribution of our research is to respondnrether Brazil has been catching up or falling hdhiwe
show some empirical evidence based on both deiserigtatistics and econometric regressions for iBraz
between 1970 and 2010. Some important indicatodes€riptive statistics reveal that Brazil has extténto a
process of early de-industrialisation. In additismce our econometric estimates also show thatthes a
dramatic increase in the income elasticity of dednfor imports between the 1980-1998 period and1ib@o-
2010 period (from 1.97 to 3.36) and a small de@easthe income elasticity for exports in the sapeeiods
(from 1.36 to 1.33), we can conclude that Brazil mly has already embarked on a trajectory ofrfigibehind
related to the world economy and the internati@talinomic frontier, but also that it might showtlie absence
of appropriate policies, lower growth rates in thieg run. However, if the opposite occurs, it wotdde major

long-term external constraints to growth.

Keywords early de-industrialisation; structural changdrbang up; falling behind; Brazil
JEL classificatios: O11; 040; O47



1. Introduction

Since classical political economy, questions relate how to accelerate and sustain
economic development in order to achieve both Inggth income per capita and social well-
being levels have always been in the focus of emmrs Notwithstanding, many economists
are excessively pretentious to believe that ecooodevelopment depends on mostly
economic factors, since it is also actually infloeth by a set of non-economic phenomena,
such as those linked to history, geography, antiogy, sociology, culture, among othérs.
However, the isolation of any other non-economi@wen economic factor - note that when
theoretical economists do this, they use the comexgnession “considering all else equal” or
what is known as thecéteris paribu% hypothesis - is not a disadvantager sewhen we are
interested in capturing the main economic factdngwinfluence most economic phenomena.
For instance, in the case of economic developnmentadays there is practically a consensus
that it is mostly determined by growth in produttnover time, which is, in turn, concretised
by physical and human capital accumulation as egltechnological progreddn practical
terms, these latter factors are responsible faasusg high rates of growth in productivity in
a particular country, and therefore, being the agergrowth in the world economy considered
as a given, for accelerating the process of cagchm

Yet, the central point of divergence among ecostsnis concerned with the most
important sources for boosting growth rates in pobitity both in absolute and relative terms
in a developing country in order to reduce the nebbgical gap with respect to developed
countries and, therefore, to ease the processtciiing up in the long ruhThe focus of this

paper has basically two characteristics: firsis gtructuralistpar excellencein the sense that

! See the provocative book by McCloskey (2010).

2 Within the neoclassical literature, see Lucas,8198mer, 1986, 1990; and Grossman and Helpmart, 199
among others. For a structuralist-evolutionary vieae Nelson and Winter, 1982; Fagerberg, 1988;0wsl,
Pavitt and Soete, 1990, among others.

% In economics, the long run refers to economic finaher than calendar time. However, even in teoins
calendar time, the period during which a countrisge be well succeeded in catching up dependscwveral
factors, such as the size of the country, the tyuali the industrial, technological and institutadrpolicies
implemented, and a fine coordination of these fgitdicies with macroeconomic policies. For ins@an8outh
Korea could catch up in a period of around 25 yeatsle China, if it will actually succeed in doirtgat, will
take much more than 30 years. See Amsdem, 1989th&orSouth Korean case, and Amsdem, 2001, for
comparing the hard efforts of several developingnties to search for adequate strategies to pmstotictural
change and catching up.



the behaviour of productivity in the long run issleally determined by factors that affect
aggregate demand, which, in turn, is strongly coowmied by both monetary, fiscal and
exchange rate policies; second, that behaviour, nwbensidered well succeeded, is
manifested, firstly, by a strong shifting of resoes from traditional sectors like the primary
one to the manufacturing one, and then, after thentty has achieved high levels of real
iIncome per capita, to service sector. Severaloasithave argued that, together with other
facts, when the rapid and large loss of particgratf the manufacturing sector in total value
added and mainly in total employment occurs befloescountry has reached high levels of per
capita income, this phenomenon characterises ay @aindustrialisatiohand can strongly
retard the process of catching up or even puttbea@my into a trajectory of falling behind.

It is important to remark that the significant lasgarticipation of the manufacturing sector in
total value added is a natural phenomenon in dpeedlacountries, because in this stage of
development, the domestic income elasticity of deahfar services is a little higher than that
for manufacturing goods (see Clark, 1940).

The theoretical framework of this paper is basedaldor and Thirlwall theories on
the basic driving forces of the behaviour of prddity and economic growth in the long run.
On the Kaldorian view, we will base our work on thgpothesis that the main sources of the
behaviour of the aggregate productivity come frdme manufacturing sector. The main
empirical justification is that this sector, comgtarely to primary and service sectors,
operates under significant static and dynamic ecoe® of scale, the reason for which it has
the highest capacity to disseminate its gains fpooductivity to the economy as a whéIBy
anchoring on this Kaldorian hypothesis, we alsowsltibat the more a country is able to

construct a large and diversified manufacturingaeduring the time through which it is in

4 For other details on the recent literature abardyede-industrialisation, see Rowthorn and Well§g7,

Rowthorn e Ramaswany, 1999 and Palma (2005).

® In the definition of de-industrialisation, Rowtimoand Wells (1987) gives special importance toltss of

participation of the manufacturing sector in taaiployment, rather than in total value added.

® Then, the significant loss of participation of theanufacturing sector in total value added is aunaht
phenomenon in developed countries, because insthige of development, the domestic income elagtadit
demand for services is a little higher than thatnfianufacturing goods. For other details on de-stilisation,

see Rowthorn and Wells, 1987, and Rowthorn and Romte Ramaswany,1999.

" Static economies of scale occur when a firm daultéetotal investment and the amount of the nevdpction

more than doubles. Therefore, considering thatfalotor prices used in that investment are kept tembsthe
long-term unit cost reduces. Dynamic economiesalesoccur when a firm is able to reduce long-tanit costs
by implementing well succeeded innovation over tiamel, therefore, tends to accumulate learning-bgejo
knowledge and major technological capacity.



the catching up process, the more will be its cépaa sustain high rates of economic growth
in the long run. In the literature on economic depment, this relationship between the real
output of the manufacturing industry and its pesitieffects on the productivity of the
economy as whole is known as the Kaldor-Verdoonv.La

Yet, in addition, the previous theoretical framekvavill be complemented by the
Thirlwall hypothesis on the importance of a courttrgit intends to sustain economic growth
without facing balance of payments constraints agehan elasticity of demand for exports
above the elasticity of demand for imports (ThidkgaLaw). This hypothesis makes it clear
why it is important for a developing country to leanot only a large and diversified export
composition, but also the majority of its net expdexports minus imports) basket constituted
by goods of high income-elasticity of demand in lthreg run.

The relevance of the paper for an emerging codikteyBrazil is that, despite the fact
that this country has been well succeeded in mglda relatively large and diversified
manufacturing sector, it is still not an indusigatl country in the Kaldorian point of viéw.
So, since responding to part of the title of thapgr (“is Brazil catching up or falling
behind?”) has normative implications, the paper easist policy-makers in evaluating
whether or not the actual short and long-term esva@olicieslato sensu(industrial and
technological policy, macroeconomic policy and &) are in tune with each other to sustain
the long-term economic growth of the Brazilian emmy and promote the process of catching
up with developed countries.

Besides this Introduction and the Conclusion, tlapep is organised as follows.
Section 2 presents with reasonable details the mgiothesis and stylised facts on structural
change and economic development based on the Kahlddwall theories. Section 3, by
connecting the previous stylised facts and a dagiothesis on the same theme with empirical
evidence on the Brazilian economy based on desaigtatistics for the 1970-2010 period,
shows a preliminary answer of whether or not Brdabk already entered into early de-
industrialisatior?. Section 4 presents two important pieces of ecomienevidence: first, by
estimating the so-called Kaldor-Verdoorn coeffitiér the 1970-2010 period, we will show

8 For a discussion about the stages of developmetiteo Brazilian manufacturing industry, see Feijida
Lamonica, 2012.

° Due to unavailability of data, descriptive statiston the Brazilian manufacturing sector will omigver the
period between 1970 and 2008.



if the Brazilian manufacturing sector operates urtdigjamic economies of scale, a necessary
(but not sufficient) condition for sustaining bdtlgh rates of productivity and growth in the
long run; and second, we will estimate the longatancome-elasticities of demand for
imports and exports for the Brazilian economy foe 1980-2010 period, which is essential
evidence for showing if Brazil has either faced aonagxternal constraints to long-term

economic growth or kept more distant from the iméional technological frontier.

2. Structural change and economic development: thtdeoretical framework

2.1 Towards a structuralist theory of economic dewepment: a Kaldorian-Thirlwallian

approach

Most economists today practically agree with thpdtlgesis that both innovation and
technological spillovers are the main engine foplaxing productivity growth. However,
while neoclassical economists tend to give all asciof the economy equal weight for
explaining the productivity behaviour of the econms a whole, structuralist ones, by
identifying the manufacturing industry as the maireator and disseminator source of
technical progress as well as the principle soofcgignificant static and dynamic increasing
returns to scale, argue that the manufacturingosastthe main force for explaining the
aggregate productivit}’

The importance given to the maximisation of statid dynamic increasing returns to
scale as the main explaining factor for boostinthtaggregate productivity and (therefore)
economic development is relatively old in economidse general idea was presented not only
in authors like Adam Smith (1776) and Allyin Your{$928), but also in that group of
development economists whose contributions madacgoits reach what Krugman (1993)
has called “high development theories”: Paul Rosemdkodan (1943), Albert Hirschman
(1958), Gynnar Myrdal (1957) and others. Howeueawnds not until the publication of a set of
Kaldor’s theoretical and empirical essays in thd-a®60s and the 1970s that the justification

19 Karl Marx was, perhaps, the first author to emjseshe importance of the technical progress in the
development process (see Marx, 1887, especially Nahapter XV, “Machinery and Large-Scale Indy§tr
Yet, the incorporation of this force as endogentuseconomic development was only first emphasisgd b
Schumpeter (1942).



of the manufacturing sector as the location for nmdustries subject to increasing returns to
scale was so clearly and precisely demonstratesl Ks¢dor 1966, 1967, 1968, 1970 and
1975).

Before summarising Kaldor's main hypothesis on ritlationship between structural
change and economic development, two points mustiessed: first, as Clark (1940) had
already pointed out, Kaldor (1966) also recognideat as soon as economic development
reaches maturity - that is to say, a stage in whamtries, by having already caught up, are
able to exhibit high levels of income per capita avell being -, a relatively significant loss
of participation of the manufacturing industry wtal real GDP is accompanied by a major
participation of the service sector; second, onelcc@rgue that, since much (but not the
majority) of the new ideas, knowledge and dynanmtonemies of scale are now being
generated in the tradable service sector, thetsff#fcmicroelectronic and telecommunication
revolution (for most, the third industrial revolom) on the representative role of the
manufacturing sector for economic development,ugpparted by Kaldor (1966), is becoming
passé

As to that latter point, the criticism is misleaglifor several reasons: first, as Kaldor
presented his principal arguments when the sersegtor was composed basically of
nontradables, he certainly would recognize the oblihe tradable services today as additional
forces to those coming from the manufacturing sectoaccelerating and sustaining the
development process; second, even if we take iotoumt the increasing participation of
several important tradable services (e.g. softwame)being subject to static and dynamic
increasing returns to scale in the entire servemtos, the fact is that the majority of this latter
phenomenon occurs and could continue to occurampthcess of manufacturing productibn
and third, and perhaps more important, following thsights pioneered by Young (1928),
Kaldor (1966: 106) stresses that both static anthohyc “increasing returns (to scale) are a
“macro-phenomenon” — just because so much of tbaauies of scale emerge as a result of

increased differentiation, the emergence of newgss and new subsidiary industries, they

" To give an example, various activities generatethe conception of goods produced by Apple, sictha
creative ideas, knowledge and engineering of ptejetay be developed in the service sector. Howdwer,
majority of Apple family goods (i-pods, i-phonespads and so on) are produced by segments of the
manufacturing sector which operate under condit@frggnificant increasing returns to scale.



cannot be discerned adequately by observing thectsffof variations in the size of an
individual firm or a particular industry”.

The interpretation of the static and dynamic ecoes of scale as a “macro-
phenomenon” is essential for understanding Kalddrwpothesis on the importance for
developing countries to have a strong and divedifimanufacturing industry, especially
during the time when their manufacturing sectorinsa trajectory departing from the
immaturity to maturity stage. In addition, it is portant to stress that, in a Kaldorian
framework, the more a country has a manufacturmpstry formed by segments which
operate under static and dynamic increasing retiarisgale, the more rapid is its catching up
process. Then, for Kaldor (1966), economic develamns a process through which structural
change happens, that is to say, the productiveuress are strongly reallocated from the
traditional sector (especially agriculture) to thanufacturing sector (mainly those segments
of more technological sophistication, namely thdbat are engineering, science and
knowledge-based} Only when a country has already reached a matstige (in other
words, a developed country with an income per eaggnificantly above the world average),
the loss of the participation of the manufacturindustry in total GDP could be accepted as
natural.

In his seminal paper, Kaldor (1966) enumerateddhewing hypotheses on structural

change and economic development as well as gavecthreometric evidence which supports
them™:

I) Long-term economic growth of a country is ldggassociated with the relative size and
diversification of its manufacturing industry. Nonly due to its high capacity for generating
innovation and disseminating technological spilleviaroughout the economy as a whole, but
also in virtue of its above mentioned presencetaticsand dynamic increasing returns to

scale, the manufacturing sector dictates the dysramf the aggregate productivity growth;

i) Insofar as static and dynamic economies ofespeesented in the manufacturing sector are

understood as a “macro-phenomenon”, once econogniglapbment is sustained, the synergies

2 1n our empirical analysis ahead, we will break ddaive manufacturing sector into three groups: labou
intensive; natural resource-based; and engineesaignce and knowledge-based.
13 McCombie and Thirlwall (1994) call these hypotreKaldor's Laws.



between the increase of productivity in the manwidcg industry and positive changes in
productivity of the economy as a whole make thereggte productivity become largely
associated with the increase in total output. Teisult, which is known as the Kaldor-
Verdoorn Law, is largely explained by dynamic eaoies of scalé? ** By associating the
different levels of per capita income reached lzpantry with a minor or major propensity to
consume manufacturing goods, Kaldor was perhapdirgteauthor to call attention to the
importance of preventing a country from early dedstrialisation, especially in the stage
during which it has reached a level of income Egita close to the world average. In fact,
since in this stage societies tend to have a highgmsity to consume manufacturing goods —
that is to say, their income elasticity of demasdsignificantly above one — a high and
sustained growth of the manufacturing sector couates for boosting economic growth in the

long run.

iii) As if anticipating Thirlwall's (1979) model ofthe balance-of-payment constraint to
growth, Kaldor (1966) suggested that, mainly irheitintermediate or relatively advanced
stages of development, net exports must increaaefadter rate in order to finance the high
need of imported capital goods. The important qoeghat could be raised as to this point is
as follows: if it is a high demand increase in thanufacturing sector which governs the
rhythm of growth in the economy as a whole, whyutti@ weak foreign demand for exports
constrain economic development even in large ece®iike the United States, China or
Brazil? The answer is far from being associatedh witpporting an export-led growth strategy
for these countries, insofar as the large size tbkir domestic market is perhaps more
important than exports for boosting the advantajesonomies of scale in the manufacturing
sector. The main reason is that the more a cowanyaugment and diversify its exports

through a major composition of goods with high imeoelasticity of demand, the less will be

P, J. Verdoorn (1949) was the first author to gsgghis association.

15 Kaldor (1966) showed econometric evidence on tliationship (see Table 2, p. 107). As McCombid an
Thirlwall (1994, ch. 2) summarised, despite a ugraf empirical works attempted to validate or tiod Kaldor-
Verdoorn Law for a group of countries in the longyr the results, in principle, seemed not to beckumive.
However, since Kaldor (1970) later argued thas itmiore appropriate to estimate the “diffference&@gional”
growth rates (taking into account the) differentaar within the same country (...), for there are févany,
economic barriers to the interregional mobilityoafpital and to interstate migration”, McCombie artdriwall
(1994: 209) also summarised the estimates of thleldf-Verdoorn Law respecting Kaldor's suggestion a
concluded that “the assumption of output growtfursdamentally demand, rather than supply, deterthinere
plausible at both the international and the rediéneel”.



the external constraint to economic growth in theglrun. In fact, if one observes experiences
of economic development in countries like Japaarafforld War 1l, South Korea in the 1960-
1985 period and China from 1979 on, it could bectated that all of them have well
succeeded to shift the composition of their expémtsn small kinds of traditional goods
(labour intensive and natural resource-based) ty deversified goods, especially science,

engineering and knowledge-based goods which makieeumajority of total exports.

Iv) The behaviour of economic growth is not suppbyistrained neither in the short nor in the
long run. As to this point, if, on the one hand,|d¢a& supports Keynes’s (1936) hypothesis
that the behaviour of aggregate demand in the shorexplains the business cycles and the
insufficiency of effective demand explains recessi@nd depressions, on the other hand,
since the Kaldor-Verdoorn Law is in operation anmttler the assumption that there is no
external constraints to growth, the supply of tleer®my can elastically respond to the
increase of demand in the long-run. As a matteiacf, Kaldor does not completely discard
the role of some supply constraint to the long-tgmowth. In fact, he observes at least two
main forces from the supply side that could comstiang-term growth: first, the slow
capacity of supply to respond to the increase imatel, especially of inputs and raw
materials; and second, the shortage of labour gupplthe first case, Kaldor (1966: 115)
argued that, unless there is a balance of paynmstraint, there is no reason to believe in a
supply constraint of this kind, because it wouldyoarise if “a particular rate of growth
generates a rate of growth of imports which exceabdsrate of growth of exports”. In the
second case, the answer is a little more complalddf (1966) accepts that as the country is
in a trajectory of catching up and structural clegngponer or later, the unlimited labour
supply (see Lewis, 1954) provided by the excesaaripower coming from agriculture will be
over. While the manufacturing sector is not ablecéonpletely absorb the growing of the
labour force as the economy shifts from immatutdya developed stage, since the service
sector is less sensitive to demand fluctuationsputid employ the excess of labour supply to
demand. This explains why de-industrialisation iatmned economies tends to reduce the
participation of both manufacturing (expressed gy Yalue added) and employment in total

6 As will be shown ahead, in the empirical evidenge,will break down the manufacturing industry inhoee
groups classified according to their technologisaphistication: labour intensive; natural resourased; and
science, engineering and knowledge-based. Theatgpsegments of each group are described in Agipeh
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real GDP. However, by adopting a Schumpeterian vieador (1966: 117-121) argues that
technical progress is the dramatic engine that stetad “so radically reduce the labour
requirements in industry as to make it possibleedambine growth withfalling industrial
employment” in such a way that there is nothing hutreservoir of surplus labour, or
disguised unemployment, instead of a shortage lmjuain the long-run”. This conclusion
reinforces Kaldor's main hypothesis that, by redgcexternal constraint, it is the dynamic
economies of scale associated with the manufagtseator, governed, in turn, by the demand

side, which explains the long-term growth and tateling up process.
2.2 Stylised facts and a basic hypothesis on strucal change and economic development

In this subsection, we will present some stylidadts and a basic hypothesis on
structural change and economic development whiobgether with the above discussed
theoretical framework, will serve as the analytioasis for the empirical evidence that will be

shown in sections 3 and4.

Stylised fact 1: Economic development is a process of deep structural change of the

economy

As Prebisch (1950) has emphasised a long time atimugh economic development
is basically determined by the technical progreéhs, issue is that technology is neither
generated nor equally distributed between developed developing countries. Cimoli,
Porcile and Rovira (2010), Cimoli and Porcile (2812010b) and Cimoli and Porcile (2011)
have reactivated some of Prebisch’s and Kaldoiiginal ideas in order to support empirical
evidence on how, by dominating the technical pregi@f the world, the productive structure
of developed countries continues to be much morapéex and diversified than that of
developing countries. This means that economicldpugent can be understood as a process
through which a deep structural change occursenettonomy, in such a way that there is a
reallocation of resources from the primary sectothe manufacturing sector, and, then, as
soon as countries have achieved high levels ohigcper capita, from that latter sector to the
service sector. So, economic development with d#eptural change means that both the
productive structure of the economy and the contiposof net exports are mostly dominated

" Most of these stylised facts are based on CinmaliRorcile (2011b).
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by the presence of manufacturing segments thatupeodcience, engineering and knowledge-

based goods.

Stylised fact 2: Countries characterized by a productive structure and pattern of
specialization concentrated in primary goods or natural resource-based manufactured

commodities tend to direct most of the employment toward these sectors

In countries that basically specialize in primg@mnpducts and natural resource-based
manufactured commodities, the majority of the erpplent generated tends to be absorbed by
these sectors. Then, even during the boom phas#sdbusiness cycle, the presence of a
significant part of informal employment can be disbled and masked by a “paradox of full
employment” (see Cimoli and Porcile, 2011b). Fronstaucturalist perspective, given the
dramatic level of informality of manpower, howevtre unemployment rate is used to being
relatively high. Not by chance, these countriesdtéa weakly sustain the international
competitiveness of these goods based on low wadesever, whenever either domestic
currencies of these countries are overvalued inteeas or the terms of trade are temporarily
favourable, wages tend to artificially increase aiod destroy that “spurious” kind of
competitiveness (see Fajnzylber, 1988). The maipligation is that, by being basically
determined by low relative wages, rather than loyhéi relative labour productivity, this
pattern of static comparative advantage is not desdole to economic development (see
Cimoli and Porcile, 2010a).

Stylised fact 3: The more rapidly a country is able to build and sustain a large and
diversified manufacturing sector with a significant participation in total GDP and total net

exports, the morerapidly it will catch up.

When several factors (lack of appropriate shortand long-term economic policies,
inadequate institutions, lack of political consensan how to accelerate economic
development, etc.) prevent countries from develp@nlarge and diversified manufacturing

industry, they tend to specialize in goods withtistaomparative advantages, especially in

12



labour intensive and natural resource-based gtioSiice these sectors have low capacity of
generating and diffusing technical progress as wsllof taking advantage of dynamic
economies of scale, the technological gap increfassgch a magnitude that the development
process tends to become locked-in in a regressstablogical path (see Arthur, 1989). So,
the catching up process is more rapid when cowntaie well succeeded in producing
structural change and redirecting most of theiroebg towards science, engineering and
knowledge-based industries. Hausmann, Hwang andilR{#007) showed sound empirical
evidence that “what you export matters”, that iss&y, countries whose export basket has a
significant part composed by products of high tedbgical sophistication tend to show higher
rates of economic growth in the long run. On tbata@ry, if their productive structure and
pattern of specialization is dominated by labouemsive and natural resource-based goods,

countries tend to engage in a falling behind path.

Basic hypothesis on structural change and economic development: The more a country
directs its productive structure and net exportkego very diversified goods, with a major
presence of the science, engineering and knowlbdged sectors, the larger will be its

degree of intensity of structural change.

This above hypothesis depends on the so-callediwiliis Law (see Thirlwall, 1979),

as follows:
Y& (1)
Y* n,

18 One could correctly argue that some natural resshased manufacturing segments (e.g., oil refimagural
gas, paper and cellulose and others) have highcitgp generate technological spillovers and predu
backward and forward linkages with industries ofdimen or high technology. For instance, investmeanid
appropriate industrial policies in the oil indusig.g. government purchasing policy and tax stimsulkould
boost some industries of medium or high technokdgsophistication (through mainly backward linkdgesich
as the navy industry, oil and petrochemical equiptna@d some others. The issue is that a counthperhardly
able to produce and sustain significant dynamimentes of scale in the Kaldorian sense in the lanygif it
becomes highly dependent on a small group of nlatura resource-based industries.

13



Where Yis the rate of economic growth in the domestic tounY* is the rate of world
economic growth;&, is the income elasticity of demand for exports; agglis the income
elasticity of demand for imports.

Thirlwall's Law suggests that the convergence hef tate of economic growth in a
particular country (say, a developing country) e tvorld economic growth depends on the
ratio between the income elasticity of demand fquoets and income elasticity of demand for
imports. In other words, if the income elasticitydemand for exports increases above the
income elasticity of demand for imports, economievelopment is sustained because

economic growth will not be constrained by balaotpayments constraints in the long run.

3. Structural change in the Brazilian economy: indgtrialisation (or de-industrialisation),
cacthing up (or falling behind) since the 1970s?

The aim of this section is to show empirical evickebased on some indicators related
to descriptive statistics on the evolution of thectural change and economic development in
Brazil. With the exception of the statistics onédign trade, which covers the 1970-2010
period, due to data unavailability, most of theidatbrs related to the Brazilian manufacturing

performance covers the period between 1970 and.2008

3.1. An overview of the Brazilian industrialization process

From 1947 to 1980, the Brazilian economy grew (6ed4 cent per year) above the
average of both developed and underdeveloped edespshowing a strong vigour under the
leadership of the manufacturing sector. This seetbibited an average growth of 8.6 per cent
per year in the same peribtiDuring the 1970s, particularly, the industriattee showed
average yearly growth rates closed to 7.4 per ddmgse results can be explained to a great
extent by the strategy of import substitution tonptete the industrialization process of the
country. Indeed, between 1947 and 1980, the matwrfag sector increased its participation
in the total GDP from 19.3 per cent to 31.3 pert¢&able 1). This increase can be, at least

19 This expansion was not continuous over time, exgothe period 1963-67 as the least dynamic (aeerag
economic growth rates of 2.7 per cent p.y.).
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partially, credited to the relative success ofithplementation of three national development
plans: Targets PlarP(ano de Metas1956-61) The First National Development PlanRND,
1968-73) and The Second National Development PInPAND, 1974-1979), which
contributed to promoting significant changes in pheductive structure of the country (Castro,
1985).

Although many criticisms received by the actual lenpentation of the strategy of the
import substitution regime in Brazil are more thaalid (e.g. very high rates of effective
protection compared with those imposed by someesstal Asian countries, inefficiency in
policy implementation, negligence in carrying ootigy evaluation, lack of high investments
in education, among others), that strategy wasyitftgtanding. responsible for the building of
a large and diversified manufacturing sector inzBr&xcept over the short periods of normal
business cycles, the extraordinary rhythm of ecaogmowth was only interrupted, at the end
of the 1970s, by the external debt crisis in 198821 which revealed the unsustainability of
the chosen model to finance development policigb wkternal savings (basically through
long-term foreign bank lendings subjected to fléxiimterest rates) adopted especially during
the 1970s. As a result of the relative loss in dyisan of the manufacturing sector, its relative
weight in total GDP fell. In addition, from 1980 #8910, since the general priorities of the
economic policy - particularly between 1980 ane thid-1990s - concentrated in stabilising
high inflation and promoting the adjustment of sevproblems of balance of payments and

the external debt, the average growth rate ofeab@DP was around only 2.7 per cent p.y.

Table 1
Brazilian main sectors of activity as share (in peentage) of total real value added

Selected years

1947 1960 1970 1980 1990 2000 2010

Agriculture 207y 178 116 101 63 56 55

Total industry (including mining, 252 322 358 409 301 277 275
utilities and construction)
Manufacturing 193 256 274 313 20.17.2 146

Services 541 500 526 490 636 66.7 67.0

Source: System of National Accounts, Brazilianitogt of Geography and Statistics (IBGE)
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Although a new growth cycle started in 2004, theé&financial global crisis suddenly
interrupted this trend. The average growth ratehef real GDP between 2004 and 2008
increased to 4.7 per cent, though this performdéwasebeen much more worse than that of the
set of all developing countrié8.Table 1 breaks down the three sectors of the Baazi
economy and shows how Brazil's productive structu@as been changing over the last 60
years?! In the recent debate about the reasons for thévediaslow growth of the Brazilian
economy in comparison with similar economies, thenthtic loss of relative importance of
manufacturing sector from the 1980’s on has beamntgxb out as one of the main causes to be

investigated?

3.2 The connections between the stylised facts otrustural change and economic

development and the empirical evidence for the Bralzan economy

In order to deepen the discussion about structhrahge in Brazil, this section will
focus on the Brazilian manufacturing industry fallog the Kaldorian view about its strategic
role in the catching up process of an economy. Weoannect the stylised facts already
discussed in Section 2 with the indicators of dpsige statistics on the Brazilian economy in
the period under study. Except for a few, mosthefindicators which will be presented were
based on the PADI (Analysis Program of Industrigin®mics) database of the Economic
Comission for Latin American and Caribbean (ECLARJt exploits structural data from the

manufacturing sectdt

%0 To refer to a larger period, the poor performanté¢he Brazilian economy between 1999 and 2012kman
revealed by comparing the annual average growts ratt real GDP in Brazil (3.2 per cent) with alvdmping
and emerging countries (5.7 per cent). Data foziBis from the Brazilian Institute of GeographydaS8tatistics
and for developing and emerging countries fromwhald Bank database. For details, see Nassif, 2011.
2L |t should be observed that from 2000 onwards thaziBan System of National Accounts changed the
reference base for its estimates, using data fl@mahnual surveys more extensively. If, on the luered, this
improvement implies more accuracy in the measurthefcontribution of each sector to total value eatidnd
employment, on the other hand, it has also obvjobstome more difficult to make comparisons of daitd
those of previous years. See IBGE, 2007.
%2 For a long-term analysis of the Brazilian expetirof growth and a review of the hot debate between
opposing interpretations, see Bresser-Pereira {2006

ECLAC-PADI is an internationally harmonized datadashich collects statistical information from roatal
statistical offices. In the Brazilian case, the msdurce of information comes from the Industriah€uses and
the Annual Industrial SurveysPésquisa Industrial Annual — PJAcarried out by the Brazilian Institute of
Geography and Statistics (IBGE). Data for missiegrg from IBGE’s surveys have been estimated,\iatig
ECLAC’s methodological procedures. Whenever applieaall information provided in ECLAC-PADI has lree
converted from each countries” currency to 1985tz dollar prices.
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As seen in Table 1, the augmented participatiothefmanufacturing industry in the
total value added of the Brazilian economy untd 1980s was also accompanied by a broad
diversification of its structure. The 1970s marklee establishment of a diversified productive
structure of durable, non-durable, capital goodsiatermediary goods, which represented the
conclusion of the last stage of the process of impabstitution (see Castrd)As it will be
shown latter on, the diversification in the indigtproduction also led to the diversification of
exports: in 1964 the share of manufactured and-ssmnufactured goods reached 14.0 per
cent and in 1980 this percentage increased to P@mcent> The consolidation of a
diversified industrial structure occured in the ra@BOs with the maturation of investments
implemented in the context df PND (1974-1979). From the early-1990s on, a set of
liberalizing reforms was implemented in the Braailieconomy (e.g. the trade liberalisation,
external financial openess, privatisation of satterprises, among others) within a context in
which high inflation and serious problems in théeemal sector of the economy prevailed. The
rapid loss of participation of the value addedhs Brazilian manufacturing sector in total real
GDP, which actually had began in the mid-1980s,wedl as a growing international
specialisation inexports of primary products and natural resourcetamanufactured
commodities, opened a intense debate in the 20008hether or not Brazil suffered from

early de-industrilisatio”®

Stylised facts 1 and 2: structural change in the Brazilian manufacturing industry: resource

allocations and employment

According to Table 1 above, the dramatic drop atipi@ation of the manufacturing
industry in total value added since the 1980s cbeldn principle, taken as a sign of early de-
industrialisation in Brazil. However, accordingtte old and new literature on the theme, the

diagnosis of early de-industrialisation must alaketinto account other indicators such as

24 According to the Industrial Census of the Branillastitute of Geography and Statistics (IBGE)1880 more
than 50 per cent of the value added of manufaguaimd mining industries came from segments claskifis
scale-intensive (38.6 per cent), differentiated {Jder cent) and science-based (2.8 per cent).

%5 It is worth noting that even with the debt crigisthe 1980s, considering only manufactured expahisse
amounted to more than 50 per cent of total exgart981, and this percentage remained at this levelbove
until 2008, when it fell to 47.0% (Brazilian Minigtof Development, Industry and Commerce -MDIC).

%6 On the debate about early de-industrialisatioBrawil, see Palma, 2005, IEDI, 2005, Jank, 200&sMa2008,
Oreiro and Feijo, 2010, and Bacha and Fishlow (20drhong others.
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relative growth rates of the manufacturing sectioe, reallocations of resources in terms of
value added, employment and exports within the fzaturing industry and throughout the
economy as a whole, as well as the changes in froidfuctivity and the technological gap
over time. In fact, while Rowthorn and Wells (19&hd Rowthorn and Ramaswany (1999)
prefer to diagnose early de-industrialisation logkat the evolution of economic indicators of
a country in absolute terms (like participationtbé manufacturing industry in total value
added, employment, exports and so on), Palma (2808) Bresser-Pereira (2008, 2010),
following structuralist and Kaldor’s traditions @®), give special attention thangesin the
relative position of a country’s manufacturing isthy in the world economy (boldface ours).

Initially, we will be interested in evaluating whiaappened only within the Brazilian
manufactuing industry betweeen 1970 and 2008, anhihrthe economy as a whole. Figure 1
shows how the Brazilian industrial structure hasrbehanging since the 1970s, considering a
taxonomy of the manufacturing sector accordinght® technological intensity applied in its
productive process. This classification helps taleate whether or not the structural change
within the manufacturing sector was directed towathe set of segments with higher
technological intensity. As this taxonomy breaksvdathe manufacturing sector into only
three groups, a structural change that has beented towards the science, engineering and
knowledge-based segments might signalise majornpatefor spillovering gains from
productivity over the economy as whole, since themgments are more subject to static and
dynamic economies of scale, as Kaldor stressedgtime agd’

The distribution of the manufacturing value addewag the three groups of industries
has clearly moved towards an increase in the wedahthe science, engineering and
knowledge-based segment, which responded for 28.Tent of the total value added of the
Brazilian manufacturing sector in 1970 and reachBd per cent in 2008. This gain has
dramatically been offset by the loss in importamfelabour-intensive industries, which
reduced their share from 32.0 per cent in 19706t@ per cent in 2008. The natural resource-
based industries showed a small loss, althoughhtgugaintained their participation at over

30 per cent. Looking closely inside each group,readised that the strong increase in the

27 As our taxonomy breaks down the Brazilian manufisicg industry into only three groups, one couldrectly
argue that the high level of aggregation might campse the analysis. However, unfortunately, inugrof not
having sufficient data in the ECLAC-PADI databasétie long period under investigation, we could arwdlyse
the data of the Brazilian manufacturing industraimore disaggregate level.
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participation of the science, engineering and keolgk-based segments was due to a growing
importance of machinery and equipment, electrical &ansport industries. If, in the labour
intensive group, all industries reduced their inb@oce, in the natural resource-based one,
while the food industry is still the most importatite oil refining industry gained weight in

the period under consideration

Figure 1
Value added in the Brazilian manufacturing sector acording to technological intensity

Selected years

50

111113

1970 1980 1990 2000 2008

W science, engineering and knowledge basec
M natural resource based

labourintensive

Source: ECLAC-PADI

Figure 2 shows the distribution of employment a¥&ch group of industries. The same
movement is observed in the labour intensive irrtesstvhich, differently from the other ones
with higher employment participation, were the oohes to lose importance in job creation
over the time period: their contribution falls frath.0 per cent in 1970 to 33.8 per cent in
2008. The percentage of employment in the natesadurce-based industries changed little
from 1970 (34.6 per cent) to 2008 (35.0 per cdlritg science, engineering and knowledge-
based group is the one that shows the greatestisein employment participation, moving
from 24.4 per cent in 1970 to 31.2 per cent in 2002008 the distribution of jobs in the

Brazilian manufacturing industry is rather equidited among the three groups of industries.
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Figure 2
Percentage of total employment in the Brazilian maufacturing sector according to
technological intensity

Selected years
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Source: ECLAC-PADI

It is also important to analyse theletion of the participation of employment in the
Brazilian economy as a whole. Table 2 shows indisabn this subject in Brazil only between
2000 and 2009, the period in which data is avaslabbble 2 makes it clear that there was a
shift in the workforce from agriculture, but nobifin total industry (including manufacturing),
to the service sector in the period under consiigraln the case of the manufacturing
industry, there was a small increase in the paditdn of employment in total employment
from 12.0 per cent to 12.7 per cent between 20@D2099. Except for construction, which
had a little increase from 6.7 per cent to 7.1 @emt between 2000 and 2009, the other

subsectors of the Brazilian industry practicallpktheir relative participation.
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Table 2

Participation of employment in Brazil by sector ofeconomic activity
Selected years (in percentage)

Sectors 2000 2003 2005 2007 2009
Agriculture 22.3 21.0 20.9 18.6 17.4
Total Industry 195 19.1 20.0 20.1 20.5
Mining 0.3 0.3 0.3 0.3 0.3
Manufacturing 12.0 11.9 12.8 12.8 12.7
Utilities 0.4 0.4 0.4 0.4 0.4
Construction 6.7 6.4 6.5 6.6 7.1
Service 58.2 59.9 59.1 61.3 62.1
Total 100 100 100 100 100

Source: System of National Accounts, Brazilianitogt of Geography and Statistics (IBGE)

The interpretation of those combined above mentiomelicators is important for
reactivating the debate of whether or not the Bieazieconomy actually suffers from early de-
industrialisation. Given the complexity of this pess, it is not enough to look at only the loss
in participation of the manufacturing sector inatotalue added, which, in the Brazilian case,
was relatively rapid and strong from the early 19@h, as already shown in Tableé®1.
Actually, as already discussed, if it is lookedfietm within its structure, the Brazilian
manufacturing industry not only still keeps a neigty well diversified structure, with more
than 40 per cent of the value added being geneilatedore sophisticated manufacturing
segments, but also is able to absorb a signifipant of the workforce (Figures 1 and 2,
respectively). However, if we look at the econorsyaa whole, the service sector was already
responsible for around 62 per cent of the Braziankforce in 2009 (Table 2). In addition, as
will be shown ahead, the Brazilian manufacturindustry is getting more distant from the
technological frontier. How to conciliate all thegidence?

In principle, the existence of a relatively divéesl manufacturing sector and the
keeping of a balanced distribution of employmentrianufacturing between old and more
technologically sophisticated industries - by wmadlating both stylised facts 1 and 2, as
discussed in Section 2 - could not be signalisiady de-industrialisation in Brazil. However,
since the Kaldorian tradition stresses the impagaof the relative position of the domestic

28 Rigoursly speaking, the loss in participationtd manufacturing sector in the Brazilian real G28an in the
middle of the 1980s. So, as already argued by NEX308), if we would take into account just thiglicator, this
phenomenon had began in Brazil before the intrednaf its liberalising reforms in the early 1990s.
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manufacturing industry comparatively to the wortsheomy, if a strong augmentation of the
technological gap and a poor performance of théuéwa of both exports and trade balance is
verified, these indicators would be signalisingeadency of both early de-industrialisation
together with falling behind, insofar as these itsswould be violating stylised fact 3 and the
basic hypothesis on structural change and econaevelopment, according the Kaldor-
Thirlwall theoretical analysis of Section 2.

So, thus far, a partial conclusion on the stru¢turhange in the Brazilian
manufacturing sector is that there has been morersification and it has moved towards
segments of more technological sophistication. su$sed in Section 2, an economy with a
more diversified manufacturing structure tends toovs relatively higher aggregate

productivity than countries strongly specialise@ifew groups of traditional industries.

Stylised fact 3. the diversification of the Brazilian manufacturing industry and its
sustainability- evolution of the labour productivity, technological gap and pattern of

international specialisation

So far, the Brazilian manufacturing sector has shawpattern of industrial change
that could suggest that the economy is sustaininqgoaess of catching up. Yet, from a
structuralist perspective, another piece of infdramashould be added to evaluate the profile
of the competitiveness of the economy. This will d@ne through the analysis of the
behaviour of the Brazilian labour productivity aslhas its technological gap in relation to the
international technological frontier of the threewps of industries. Figure 3 shows that, since
the 1970s, the science, engineering and knowledgeebgroup has been leading the growth
of the Brazilian labour productivity. While the lr-intensive manufacturing segment has
been clearly behind the other ones, the naturaures-based group has followed close to the
average of the manufacturing sector as a wholeur€i@ also shows that the labour
productivity improved significantly in the early-90s, following Brazil's trade liberalisation,
as had been documented in several studies oneateeti However, around 1997 productivity
gains began to slow down and a clear decliningdtrisnobserved in all three groups of
industries.

29 See Moreira and Correa (1998), Bonelli (2002)jdand Carvalho (2002) and Nassif (2003), amongrsth
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Figure 3
Labour productivity growth of the Brazilian manufac turing industry
1970-2008 — in index-number (1970 = 100)
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Although it can be realised that the rate of growththe Brazilian manufacturing
labour productivity has been higher in segmentsnajor technological sophistication, it is
important to check whether or not the speed ofptteeluctivity growth has been enough to
keep the economy in a trajectory that reduceseitbrtological handicap. In the Kaldorian
perspective, this point is absolutely important. fact, as Kaldor (1966: 104)) strongly
stressed, “rather than thevel the differences in growth rates (among countrées)largely
accounted for by differences in the rates of growthproductivity (...) and also that the
incidence of technical progress — as measureddath of growthof productivity — is higher
in manufacturing activities than in other fields, 8 great concentration of manufacturing
increases the overall rate of advance” (italicetftbe original).

An estimate of how far productivity gains are frdime technological frontier is shown
in Figure 4, which measures the rate of growth he Brazilian manufacturing labour
productivity by technological intensity in companmswith that of the correspondent groups in
the United State¥. This indicator can be evaluated as a proxy fot¢oanological gap.

%0 Even taking into account that the United Statesteen loosing importance in the global economyismibt
in the avant-garde of all segments of the manufemgjusector, most studies consider that, on avertgs
country is still in the international technologidaintier.
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According to Figure 4, the productivity gap begamtiickly and dramatically widen in
all industrial groups near the end of the 1990% 3tience, engineering and knowledge-based
industries showed the lowest productivity gap, cared with the other groups, until 2006,
when from then on the natural resource-based indagtave shown better performance, even
though they are still very far from the technolagitrontier. It should be remarked that, in
1980, the science, engineering and knowledge-bmskbtries registered the lowest relative
distance from the technological frontier (51 pentyeSo, in spite of the movement of the
industrial structure towards more diversified aeghinologically sophisticated sectors, the
international comparison points out that the Brazilnanufacturing industry might be lagging
behind. Rigourously speaking, independently fronatttappens with the other sectors of the
Brazilian economy (primary and service sectorsg Kaldorian perspective, the technological
gap of the manufacturing sector as a whole hagased to so high a rhythm since the end of
the 1990s that the level registered in 2008 is ghda draw the conclusion that the Brazilian
economy has been characterised by signs of earlgdistrialisation and a falling behind
long-term path. The important issue to be answer&chether or not this falling behind path
could be reverted in the medium-term.
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Figure 4
The Brazilian technological gap: relative labour pioductivity in the Brazilian
manufacturing sector compared with that of the Unied States
1970-2008 (in percentagé)

@)

1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008

—f—cCience, engineering and knowledge based
—a— natural resource based

labour intensive

—t— [Aarufacturing Incustry

Source: ECLAC-PADI

Before doing some econometric exercises that cputdvide us with preliminary
answers to the above quesfforwe will investigate the evolution of the Brazili@xports and
trade balance. Figure 5 shows the behavior of Baazexports since 1970. It is a remarkable
fact that throughout the 1970s, a period duringcWhihe import substitution regime was most
intense, manufactured goods increased their impoegtan Brazilian total exports. Starting
from less than 20 per cent of total exports in 19A& participation more than doubled by
1980. In 1984, manufacturing exports representedinat 55 per cent of Brazilian total

exports, and this participation kept around thiskmantil 2006, when exports of manufactured

31 This Figure is the only one that follows the amigi classification of manufacturing sector accogdin the
technological intensity available in ECLAC-PADI dhgase, which, misleadingly considers the chemiwhistry
as natural resource-based, instead of as sciengmeering and knowledge-based. While in the coottin of
the other indicators, we could take out the chehifmdustry of the natural resource-based grouguiting it in
the science, engineering and knowledge-based inesisfor the indicator shown in Figure 4 this wast
possible, since ECLAC-PADI database does not stm@abthaviour of the labour productivity of the clieah
industry separately for the United States. Evenpsaticularly in the Brazilian case, by analysihg rate of
growth of the labour productivity by groups, it doaot make much difference if the chemical indussry
included in either one or the other group.

%2 This will be carefully analysed in Section 4, tethto some econometric estimates.
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goods started to lose participation. This losseimdp offset by the increase in exports of basic
goods.

Two facts could explain the poor performance ofldst few years. On the one hand,
related to a more structural source, it could bsoesated with the enlargement of the
technological gap in the manufacturing sector awhale, a phenomenon that has been
happening since the end-1990s, as already analyséd. the other hand, the loss in
participation of manufacturing goods in total expocould be associated with a persistent
trend of overvaluation of the Brazilian currencycs the 19903! This factor, combined with
the significant growth in the world trade in theOR8, could be responsible for putting the
Brazilian economy in a dangerous path of specmgjisn goods in which it has static
comparative advantage. By looking at the Brazit@al exports, we realised that this situation
was so strongly accelerated between 2006 and 2@tntthis latter year Brazilian exports of
basic products (especially primary products and roodities) surpassed those of
manufactured goods (Figure 5). This set of pooicatdrs (high technological gap, sharp drop
in manufacturing exports in recent years and adrapirease in participation of primary and
commodities goods in total exports) are clear priglary signs that Brazil has actually not
only entered into a process of early de-indussadion, but also embarked on a trajectory of

falling behind.

% As an illustration, the share of the Brazilian mmeturing industry in GDP (around 18%) is closétte value
observed in developed countries, whose per capitanie is on average 7 times the Brazilian’s. Thimas the
premature character of the de-industrializatiorcpss of the Brazilian economy (IEDI, 2005).

% For details, see Nassif, Feijé and Aradjo (2011).
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Figure 5
Brazilian total exports classified by intensity ofvalue added

1970-2010 (participation in percentage points)
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Another piece of evidence to support the argumérioth early de-industrialisation
and falling behind in the past few years could balysed by the structural characteristics of
the Brazilian trade balance. Figure 6 shows thatjlewthe science, engineering and
knowledge-based manufacturing industries showedigient trade deficits, these negative
trade balances not only continued to increase Bhayer the 1990s, but also dramacatically
accelerated between 2006 and 2008. Labour intemsiaeufacturing industries are those
characterised by minor importance in Brazilian nfaoturing exports and showed their worst
trade performance in both the second half of 1281kin the final years of the series. In turn,
nature resource-based manufacturing industriesttaeonly group that had trade surplus
during the entire time. The positive trade balaoictnis latter group sharply accelerated in the

last few years.
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Figure 6
Trade balance of the Brazilian manufacturing indusries classified by technological
intensity
1970-2008
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A preliminary conclusion could be drawn from thisc8on. If, on the one hand, the
Brazilian manufacturing industry can still be clcesized as a relatively large and diversified
one, on the other, the enlargement of the techiedbgap, combined with a persistent real
exchange rate overvaluation, has been responsibtbd loss of international competitiveness
in the manufacturing sector (except from the nati@source-based industries), as well as for
putting the Brazilian economy in a dangerous péatfalbng behind. The science, engineering
and knowledge-based manufaturing industries, pdatiky, have sharply enlarged both the
technological gap and the trade deficits. Fromadd&rian perspective, the combination of
this set of negative factors, by reducing the ghdi the manufacturing sector to spillover its
gains from productivity to the rest of the economyght definitively deepen the Brazilian
process of early de-industrialisation and accedetla¢ actual falling-behind path in the long
run. In the next Section, we will carefully invegtte not only if the Brazilian economy might
be able to revert this negative trajectory in thedmam term, but also if it is subjected to any

external constraint to sustain economic growh eléimg run.
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4. Econometric evidence: the Kaldor-Verdoorn's andr hirlwall’'s Laws

Aiming at speculating on the potential capacityhe Brazilian economy to sustain its
long-term growth, we need to implement at least tmportant econometric exercises: the
first one consists in estimating the so-called Kalderdoorn coefficient in the 1970-2010
period. This indicator reveals whether or not th@zidian manufacturing industry operates
under static and (mainly) dynamic economies ofescad interpreted by Kaldor (1966) and as
already discussed in Sectior®2the second one is related to the estimate ofitbeme
elasticity of demand for Brazilian exports and impobetween 1970 and 2010. This
estimation is essential for drawing some conclusion whether or not the Brazilian balance
of payments constraints in the long-run have bewmeasing according to the so-called

Thirlwall's Law.

4.1 Estimating the Kaldor-Verdoorn coefficient forthe Brazilian economy (1970-2010)

The Kaldor-Verdoorn Law was originally specified Werdoorn (1949) and used by

Kaldor (1966) according the following equation (wi# maintain the original notations):

p:a+bq (2)

wherep is the exponential growth rate of the labour panhity in the manufacturing sector
andq is the exponential growth rate in manufacturingpati The estimated coefficiert, is
the Kaldor-Verdoorn coefficient.

According to Kaldor’s (1975: 693) interpretatidor having unequivocal evidence of
existence of static and (mainly) dynamic econorofescale in manufacturing, there must be a
“statistically significant relationship betweg@nandq, with a regression coefficient which is
significantly less than 1”. At the same time, foe texistence of constant returns to scale to be

rejected, the above mentioned coefficient mustissieally be significantly different from

% McCombie and Thirlwall (1994, ch.2, especiallybeen pages 163 and 231) presented a detailedatritic
review on the Kaldor theory of growth in the longy as well as a lot of econometric evidence (&edseveral
issues related to its estimate) on the Kaldor-Verdeoefficient.
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zero. Following McCombie and Thirlwall (1994), wés@ estimated the Kaldor-Verdoorn
coefficient as specified in equation (2) by ordjnEast squares (OLS.

The estimation covers the 1970-2010 pefioHlowever, in order to investigate if the
post-trade liberalization period has produced dmnge in the Kaldor-Verdoorn coefficient in
Brazil, we also implemented the econometric estonator the subperiods between 1970-
1989 and 1990-201%.The results are shown in Table 3, whose footnalss inform on the

implemented variables and data sources.

Table 3
Estimate of the Kaldor-Verdoorn coefficient for the Brazilian economy (1970-2010)
Econometric estimate of equation (2)

Dependent variable: rate of growth of labour produdivity

1970-2010 1970-1989 1990-2010
Constanta -0.002  (0.008) -0.006  (0.014) 0.010  (0.011)
K-V coeff.b  0.392** (0.129) 0.387** (0.178) 0.521* (0.210)
R 0.19 0.21 0.24
R 2dusted 0.17 0.20 0.17
DW 1.99 2.07 2.01
n 40 20 21

Notes: i) *** Significant at 1 percent level; ** §nificant at 5 percent level; * Significant at 18rpent level; ii)
Values between brackets indicate standard deviatipdW is the Durbin-Watson statistics;)in is the number
of observations; vp: the difference of the logarithm of the labour gwotivity in the Brazilian manufacturing
sector (source: Brazilian System of National Acdasunom the Brazilian Institute of Geography andttics;
and Brazil’'s Ministry of Development, Industry a@dmmerce - MDIC); vi) g: the difference of the logarithm
of the value added of the Brazilian manufacturinduistry, expressed in US million dollars (sourceadlian
System of National Accounts from the Brazilian ituse of Geography and Statistics).

The results show that the Brazilian economy hadeast in principle, potential for

growing in the long run. The estimated Kaldor-Verdo coefficientsb not only were

% For a detailed discussion on problems relateti¢mtiginal Kaldor theoretical and empirical eqoat{but also
other following proposed theoretical and econometfecifications), see McCombie and Thirlwall (19945-
231).

3" For labour productivity in the manufacturing sectdefined as the ratio of value added to total leygsl
workforce), we used the original source from ECLRBDI. However, as its available data go until 2008,
estimated the value added and total employmeritdrBtazilian manufacturing sector in 2009 and 204€ed on
the yearly growth rates for both variables estimaby Brazil's Ministry of Development, Industry and
Commerce (MDIC).

38 |t the period from 1970 to 2010 was divided inttaeger number of subperiods, the regression metbgglo
would have little information for estimating theegficients and making the results reliable.
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statistically highly significant and different frormero, but also were less than 1 in all
estimated periods. This reveals that the Brazilaamnufacturing industry operates under
dynamic economies of scale, in the sense analyseKddor (1966). The estimated

coefficientb for all estimated periods (1970-2010) was the sam#hat related to the 1970-
1989 period (0.39). Yet, between 1990 and 2010 e#tenated Kaldor-Verdoorn coefficient

significantly improved to 0.52, indicating that amcrease in the growth of the Brazilian
manufacturing output by one percentage point iregedhe growth of labour productivity by a
bit more than one-half of a percentage point. Thigroof that, even taking into account the
severe micro and macroeconomic problems sufferettidoyBrazilian economy along a part of
this latter subperiod (such as the necessary, datively rapid trade liberalization, high

inflation, the persistent trend of overvaluationtio¢ Brazilian currency in real terms, among
others), the Brazilian manufacturing industry stidperates under substantial dynamic
economies of scale. In other words, in principtehas potential for boosting both labour
productivity and, therefore, economic growth in tbag run. It is important to stress that,
curiously, Kaldor considered, implicitly, a coeféat near 0.50 as idealistically good for a
developing country sustaining a catching up pro¢sse Kaldor,1966). In fact, countries like
the United States and Germany, for instance, dutegperiod in which they were close to
catching up with the United Kingdom between the tagarter of the nineteenth century and
theearly-twentieth century, showed Verdoorn cosadfits (as originally calculated by

Verdoorn and presented by McCombie and Thirlwé@B4:170, Table 2.5) of 0.42 and 0.49,
respectively.

Obviously, the result presented in Table 3 mustubderstood as a preliminary
exercise that has some limitations, such as arlitezdnical progress function as originally
specified by Kaldor (1966), simple econometric esgion, omission of variables, among
others. However, after summarizing several empistadies from the most simple to highest
econometric sophistication, McCombie and Thirlw@994:167) showed that almost all of
them have econometric issues. Not by chance, gwse authors concluded that “the debate
over the Verdoorn Law would make a good textbockngxle of the problems that can beset

statistical inferendé
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4.2 Estimating the income elasticity of demand foBrazilian exports and imports (1980-
2010)

This section aims at estimating the income eldgtwi demand for Brazilian imports
and exports. The estimated model uses quarterly catering the 1980-2010 period. The
econometric model closely follows Cimoli, PorciledaRovira (2008), who implemented two
regressions for estimating the demand functions ifigports and exports, respectively,

according to the following specifications:

m = c + [rery) + 7y, + & )

X = C + g(rer) + &y*y) + & (4)

wherem is the growth rate of imports; is the exogenous constant tergi;is the price
elasticity of demand for importser is the growth rate of the real exchange rate @sqed as
the domestic price of a foreign currencg)s the income elasticity of demand for impost$s

the growth rate of the domestic real GOPis a white noise error is the growth rate of
exports;@ is the price elasticity of demand for expo#tss the income elasticity of demand for
exports;y* is the growth rate of the world economy dnsl the respective quarterly time. For
estimating the coefficients of equations (3) ang (e had either to construct or take data
from the several sources detailed in Appendix B.

Before implementing the econometric exercise, walyaed the potential non-
stationarity of the time series through appropriests. First, by applying the Augmented
Dickey-Fuller (ADF) and Phillip-Perron (PP) unitotatests, we realised that all the series are
stationary®® Then, since all time series revealed to be statigrthe estimated coefficients by
ordinary least squares (OLS) are superconsisteaking the results of our estimations
reliable.

Since we were also interested in comparing theemecent period with the period
immediately following the 1980s, by avoiding aniadyy year to divide the series in two

subperiods, our first step was to implement sewverahometric structural break tests for both

39 Al results of these tests can be made availapliaé authors upon request.
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import and export functiong-or this purpose, we, implemented the CUSUM, tleinsve
residuals and the Chow te8tswe only identified one structural break in Januz®p9 for
imports, but no structural break for exports. Intespf this, since by 1999 the Brazilian
economy had already undergone substantial institatichanges, we think the division before
and after that year is also economically justiftedbe the divisory line for analysing both
import and export seriés.

Table 4 and 5 present the results of our estimaftebe elasticities of demand for

Brazilian imports and exports between 1980 and 2(Edpectively.

Table 4
Explanatory factors and income elasticity of demandor imports in Brazil
Third quarter of 1980 to the end of 1998 comparewith the first quarter of 1999 to the second

quarter of 2010
1980:3 a 1998:4 1999:1 a 2010:2

C (Constant) 0.615 (0.164) -0.757 (2.)798
Y (Price-elasticity of demand

for imports) -0.612*** (0.245) -0.279*** (0.172)
1T (Income-elasticity

of demand for imports 1.967* (0.732) 3.361*** (1.148)
R? 0.327 0.228
Rzadjusted 0.316 0.192
DW 2.367 2.162
N 74 46

Note: i) *** Significant at 1 per cent level; ** §nificant at 5 per cent level; * Significant at ftér cent level.
Values in parentheses indicate standard deviafipmW is the Durbin-Watson statistics;)iin is the number of
observations; iv) Theer (real exchange rateariable was used with a time lag.

40 All applications of these tests as well as growdkes of the adopted used series implemented in the
econometric exercise can be made available byuti®es upon request.

4l Among other institutional liberalizing reforms eddy adopted until 1999, we can mention the trade
liberalization (1990-1994), the privatization ofi& enterprises (from 1990 on), the openness aft-&ron
capital account (1992-1993), an adoption of a filgaexchange rate regime (1999) as well as tarfgetboth
inflation rates and fiscal surplus (from 1999 on).
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Table 5
Explanatory factors and income elasticity of demad for exports in Brazil
Third quarter of 1980 to the end of 1998 compared ith the first quarter of 1999 to the second

quarter of 2010
1980:3 to 1998:4 1999:1 to 2010:2

C (Constant) 0.670 (0.019) 1.782  (2.042)
¢ (Price-elasticity of demand

for exports) 0.371* (0.181) 0.374* (0.244)
€ (Income-elasticity

of demand for exports 1.358** (0.575) 1.329*** (0.476)
R2 0.218 0.308
R2adiusted 0.201 0.276
DW 2.09 2.30
N 74 46

Notes: i) *** Significant at 1 per cent level; **ignificant at 5 per cent level; * Significant at p@r cent level.
Values in parentheses indicate standard deviaiijoBW is the Durbin-Watson statistics;)iin is the number of
observations; iv) Thg* (world real GDP) was used with a time lag

First of all, all estimated coefficients for botinport and export functions revealed to
be statistically significant for the two subperio®y comparing the estimated coefficient of
income-elasticity of demand for impomsfor the 1980-1998 subperiod (1.97) - see Table 4
we notice that it sharply increased (to 3.36, avuad 70 per cent). Yet, the estimated
coefficient of the income-elasticity of demand é&xportse marginally decreased between the
two analysed subperiods (from 1.36 to 1.33, sedeTab

As pointed out by Thirlwall (1979) and McCombie afkiirlwall (1994), the income
elasticities of demand for imports and exportseafcompetitive factors associated with both
price and productive structure of the economy a$@le. These elasticities are determined, in
turn, by the content and other characteristidsotth imported and exported goods, such as the
degree of technological sophistication, the leviepmduct differentiation and the domestic
capacity to respond to changes in the global demaadntries whose net import structure are
characterised by higher technological content tkt@ export one have higher income-

elasticity of demand for imports than for expoifteese characteristics of imports and exports
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structure tend not only to augment the country'shtelogical gap with respect to the
international technological frontier, but also tat phe country into a unsustainable economic
development trajectory, insofar as it will face oragxternal constraints to growth in the long

run. This seems to be the case of Brazil in the dasade, which presented clear signs of

falling behind, as can be seen in Table 6.

Table 6

Thirlwall's Law

Income-elasticity | Income-elasticity Thirlwall’s Law
Period of demand for of demand for Y &
Brazilian Brazilian imports V* .
exports(ex) (Thv) "
1980:3 — 2010:2 1.059 1.993 0.531
1980:3 — 1998:4 1.358 1.967 0.690
1999:1 — 2010:2 1.329 3.361 0.395

Note: Due to problems of space limitations, we dedinot to show the econometric results for thelevperiod
1980-2010. For the interested reader, the econametplementation can be made available by theasthpon
request.

Source: Authors’elaboration, based on the econdcnestimates.

The last column of Table 6 is the empirical caltola of equation (1) for Brazil —
which is related to our basic hypothesis on stmattochange and economic development - ,

based on the estimated income elasticity of denfanéxports and imports. Since thex
ﬂM

ratio between 1999 and 2010 sharply decreased, am@ohpwith the 1980-1998 period, this
results means that Brazil, by having augmented¢bknological gap and being notably far
from the average world economic growth in the tistade, entered into a clear trajectory of
falling behind.

However, taking into account that, according to #eldor-Verdoorn estimated
coefficient, its manufacturing industry operateslemdynamic economies of scale, there is
still time to redirect the economy to a processcafching up. To achieve this goal, the
Brazilian government needs to be well succeedetiopting a fine coordination between the

long-term policies (such as industrial and techgigia policies, infrastructure and education
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policies, among others) and the short-term macrwaoic policies (especially the monetary,
fiscal, financial, credit and, especially, exchamate policies}?

One could argue that a high Kaldor-Verdook+\{) coefficient that implies a
manufacturing sector operating under conditionslypfamic economies of scales should be
incompatible with a falling behind trajectory. Irr&il, however, this is not necessarily the
case. In fact, it is possible that the highV coefficient is asymmetrically influenced by some
segments of the manufactured industries like thturak resource-based ones that are
characterised, at the same time, by a high capiti@iit ratio. This has positive economic
policy implications because, with smart long-tegahnological policies, governments can use
the state’s purchasing policy to boost and constiyoamic comparative advantages in
industries such as naval, machines and equiproemixfracting oil, machines and equipment

associated with paper and cellulose, petrochemipbrmaceutical products, and so on.

5. Concluding remarks

This paper analysed a theoretical and empiricaméwork on the relationships
between structural change and economic developbesed on Kaldorian and Thirlwallian
theories. According to Kaldor (1966, 1970), whetoantry embarks on a sustainable path of
catching up with both levels of income per capitd guality of life close to that of developed
countries, this process is accompanied by structini@nge, in the sense that there is a strong
reallocation of resources from traditional sectawrsthe manufacturing sector. At the same
time, Kaldor’s theories on long-term growth empbkaghe role of the manufacturing industry
to boost and spill over technical progress througtibe economy as whole. And since that
industry, differently from the traditional ones if(pary and nontradable service sectors),
operates under static and dynamic economies og,sdatends to augment the aggregate
productivity. Kaldor was one of first authors tecliss the dangers to a country entering into a
process of early de-industrialisation before it tmhieved levels of income per capita
comparable to those of developed countries. Howékiris a complex phenomenon which is
not only measured by the loss of participationhef manufacturing sector in total value added,

employment and exports, but also by indicators ¢hpture the country’s international relative

2 For detailed discussion, see Nassif (2011).
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competitiveness, such as the technological gap,ptrécipation of more technologically
sophisticated sectors in the country’s trade b&aamong others.

Thirlwall, in turn, developing Kaldor's originadeas, showed the importance for a
country to keep an income elasticity of demandefqoorts above that for imports in order to
avoid persistently facing external constraintsdogtterm growth. Combining Kaldor’'s and
Thirlwall's ideas, they suggest that the more antguis far from the international
technological frontier, the more the income eldgsticf demand for imports tends to overcome
that for exports. If this is the case, economicelig@ment is recurrently constrained by
balance of payments crisis.

By empirically analysing the Brazilian case betwd®70 and 2010, we could draw
some important conclusions. First, although thess & dramatic decrease in the participation
of the manufacturing industry in total value addiemn 31.3 per cent in 1980 to 14.6 per cent
in 2010, within the manufacturing industper se,however, except for the labour intensive
industries, there was a reallocation of resounc@s the traditional segments (labour intensive
and natural resource-based) to the more technallbgicsophisticated ones (science,
engineering and knowledge-based). Second, the lelvedmployment, despite remaining
relatively well balanced among all groups of mantdeng classified by technological
intensity in the past few years, was not reallatdtem the manufacturing industry to the
service sector between 2000 and 2008. Third, witnmanufacturing industry, the science,
engineering and knowledge-based segments reprdsaimest 50 per cent of total Brazilian
manufacturing exports, followed by the natural tese-based segments (around 42 per cent)
and labour intensive (less than 10 per cent). Robt analysindotal Brazilian exports, basic
products overcame those of manufactured goods bat®@09 and 2010 (boldface ours).
Fifth, the sectoral trade deficits of the enginegri science and knowledge-based
manufacturing sector significantly increased inerdgcyears. Sixth, between the end of the
1990s and 2008, not only did the labour produgtiot the Brazilian manufacturing sector
decrease, but also its technological gap drambticatreased, revealing that it is getting
farther from the international technological fr@mtiSeventh, our econometric estimates show
that, since the income elasticity of demand forontp significantly augmented and kept above
the income elasticity of demand for exports, thesailts not only reflect the above mentioned

augmentation of the technological gap, but alsa Brazil sharply increased its external
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constraints to sustain economic growth in the lamg The conclusions from the fourth to
seventh are sound evidence that Brazil has enteted process of early de-industrialisation
and falling behind since the end of the 1990s, aatprely with developed countries or even
other emerging economies.

However, as the estimated Kaldor-Verdoorn coefficisurprisingly revealed that the
Brazilian manufacturing industry operates underatyit economies of scale, this suggests
that it has, in principle, the potential for sustag the growth in productivity of the economy
as a whole and, therefore, Brazilian economic gnawtthe long run. It is important to stress
that to still have a large and diversified manufaayg industry subject to dynamic increasing
returns to scale is a necessary, but not a suitidendition to assure economic development
in the long run.

In fact, the findings in this paper bring aboutporntant long-term and short-term
economic policy implications. The late Braziliaroaomist Antonio Barros de Castro used to
repeat the word “breath” in his lectures to referthe great capacity of the Brazilian
manufaturing industry to face a diversity of int@rand external shocks (high inflation, trade
liberalisation, real exchange rate overvaluatiod an on). Obviously, this capacity is not
unlimited. Then, with apropriate and coordinatedgiterm (e.g. industrial and technological
policies, infrastructure and educational policiaspong others) and short-term economic
policies (coordination among monetary, fiscal, fio@l, credit, and, especially, exchange rate
policies pro-growth), there is still time to puetBrazilian economy into a process of catching
up again. In 2008, the Brazilian government madgoirtant step in this direction with the
adoption of the Policy for Productive Developmeépl{tica de Desenvolvimento Produtivo —
PDP), which, among other instruments, introduced tad aredit stimulus to innovation,
infrastructure and exports.

Although suggestions of economic policy instrurseegécape the scope of this study,
we would like to finish this paper by stressingtthay agenda that is oriented to sustaining
economic development in Brazil should be fullfilleg two complementary conditions: i)
policies of supply-side stimuli should be balanbgdlemand-side ones; ii) long-term policies
such as industrial and technological policies, asfiructure, education, etc., will not have good
performance if they are not well coordinated withes economic institutions, notably short-
term macroeconomic policies (mainly monetary, fiscad exchange rate policies).
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As to the role of the real exchange rate as amitapt macroeconomic instrument (if
not the most) to sanction the micro and meso ecanpoiicies introduced by governements
in favour of economic development, Kaldor (1970)1&&ued a long time ago that, “of these
two instruments for counteracting adverse trendseificiency wages” — protection and
devaluation — the latter is undoubtedly superiothi former. Devaluation, as has often been
pointed out, is nothing else but a combination ahdorm ad-valoremduty on all imports an

uniform ad-valoremsubsidy on exports”.
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APPENDIX A

Manufacturing industry according to technological ntensity

Science, engineering and knowledge-based
Metal products
Non electrical machinery
Electrical machinery
Motor vehicles
Scientific instruments
Chemicals

Natural resource-based
Food
Beverages
Tobacco
Wood products
Paper and cellulose
Petroleum refining
Oil and carbon products
Rubber products
Glass
Other non-metallic mineral products
Iron and steel
Non ferrous metals

Labour intensive
Textile
Clothing
Leather manufactures
Footwear
Furniture
Paper printing
Other chemicals
Plastic products
Pottery

Other manufactured products
Source: ECLAC-PADI
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APPENDIX B

Data sources

Brazilian imports: imports expressed in US millidallar CIF (cost,insurance and
freight) according to the International MonetarynBu International Financial

Statistics, browser on CD-ROM; current values wisfated by the US Wholesale
Price Index (WPI); growth rates were based on tresituction of index-numbers
(average of 2005=100)

Brazilian real exchange rates: we tranform the mgmates serie available at the
Brazilian Institute of Applied Economic ResearchiPER) into quarterly real

exchange rates-http://www.ipea.gov.ir ); growth rates were based on the

construction of index-numbers (average of 2005=100)

Brazilian real Gross Domestic Product (GDP) at m@kiees: adjusted seasonally
by the Brazilian Institute of Geography and Statst(IBGE/SCN2000-Qtr) —
http://www.ibge.gov.lor growth rates were calculated based on index-ntnbe
(average of 2005 =100).

Brazilian exports: exports expressed in US milldollar FOB (free on board)

according to Brazil's Central Bank Bulletin, Balanof Payments Section (BCB

Bulletin/BP) - http://www.bcb.gov.br current values were deflated by the US

Wholesale Price Index (WPI); growth rates were Base the construction of
index-numbers (average of 2005=100);

World quarterly real GDP: available at the Interoal Monetary Fund (IMF)
http://forums.imf.org/showthread.php?t=6124calculed by IMFst forum

participants, based on official websites of cowmmmbers of the IMF,
transformed into US million dollar and subtractiBgazil’s quarterly real GDP;

growth rates were based on index-numbers (avera2@05=100).
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