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FOREWORD

This publication comes at a time of major shifts in the world economy. The de-
cade following the turn of the new millennium has been characterized by the
emergence of the BRICS countries—Brazil, the Russian Federation, India, China
and South Africa—which have come to account for a significant share of eco-
nomic growth, demand expansion, industrial production and wealth creation
in today’s world. The success of these regional economic powers in achieving
sustained economic growth and poverty reduction has become a reference
point both for developing countries to emulate and for industrialized countries
to regain economic dynamism.

What can other countries learn from the BRICS’s development experiences?
To answer this important question we need to disentangle the similarities and
diversities that characterize the development patterns of the BRICS. All BRICS
countries share some commonalities, for example, their rapid structural change
and improved economic performance in the 215 century, as well as their role as
significant sources of regional demand and production, accumulation of indus-
trial capabilities, regional technical cooperation and South-South technology
transfer.

Despite these commonalities, the structural transformation of the BRICS’s
economies has differed in terms of direction, speed and economic outcomes.
While the manufacturing sector has been the engine of growth, employment
generation and poverty reduction in China, services have played a more impor-
tant role in India, and recently in Brazil. Like the Russian Federation and South
Africa, Brazil has also made use of its abundant natural resources to support
its growth. Sustaining the pace of economic growth in the years to come will
require an even stronger role for manufacturing in all BRICS countries.

These experiences suggest that there are multiple paths that different coun-
tries can take to achieve economic development and poverty reduction. Differ-
ences in the stage of development, accumulation of technological capabilities,
resource endowments, history and policy may generate divergent patterns of
structural change and may have very different impacts on poverty. Itis therefore
crucial to identify how these conditions have promoted or at times restrained
economic development in the BRICS in order for developing countries to draw
relevant implications for their own development contexts.
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Numerous studies document East Asia’s success story, the conditions that led
to the region’s growth and the possible policy implications for other regions.
In contrast, systematic and comparable analyses on the newly emerging BRICS
economies are still scarce, although such studies are indispensible in the con-
text of the current global economic situation. The present report is an attempt to
fill this gap, focusing on the issues of structural change, sustainable industrial
development, employment and poverty. To gain greater insights into these is-
sues, in-depth country analyses and thematic comparative studies are present-
ed, which add new perspectives to the interpretation of facts. Furthermore, the
report draws policy implications and derives lessons from the BRICS countries’
experiences.

It is my sincere pleasure to note that the analysis and lessons contained in this
report are the result of a major effort that has brought together the expertise
of UNIDO, UNU-MERIT and academics from around the world, as well as inputs
from representatives of the BRICS countries themselves. | hope that the findings
of this report are useful for developing countries to better understand the BRICS
experiences and to formulate their own industrial development strategies and
approaches.

Kandeh K. Yumkella
Director-General, UNIDO
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The impact of the five BRICS countries on the global economy is substantial,
not only because of their sheer size, but also because of the trade and other
economic relations they have with other countries. Their rapid development
and growth performance in the 21 century has impressed policymakers and
researchers alike. This is why UNIDO and UNU-MERIT decided to join efforts
and launch a project that probes the underlying nature of structural change in
the BRICS countries. The two institutions brought together a large group of re-
searchers, resulting in the collection of an abundance of new insights which are
summarized in this report.

Although the use of the BRICS label suggests that these countries share com-
mon characteristics, the differences between them are probably much larger
than their commonalities. This report investigates both the similarities and
differences between them, with the primary aim of unearthing how industrial
and other policies have contributed to the success of the BRICS countries. We
sincerely hope that countries around the globe can draw valuable lessons from
the BRICS experience and that this report proves useful in the broader context,
helping governments implement policies aimed at structural change and the

reduction of poverty.

B Lot pagen-

Bart Verspagen
Director UNU-MERIT
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EXECUTIVE SUMMARY

This report investigates the structural economic transformation of a group of
countries known as the BRICS (Brazil, the Russian Federation, India, China and
South Africa). Within just 20 years, the BRICS economies have come to account
fora substantial part of global GDP, world manufacturing value added and global
manufacturing exports. The average growth rate of the BRICS between 2001 and
2010 was twice as high as the OECD’s average, and while exports have certainly
played a key role—especially for China—their growth rate is now increasingly
driven by domestic consumption, investment and productivity growth. The
BRICS countries’ sustained economic growth, increasing significance as global
markets and production hubs, and successful poverty reduction efforts make
them a reference point both for developing countries seeking to emulate the
BRICS’s accomplishments and for industrialized countries struggling to regain
economic dynamism.

The report consists of seven chapters. The introductory chapter presents the
main arguments for the importance of manufacturing as an engine of economic
growth for low and middle income countries. Chapter 2 provides comparative
data on economic development and structural change in the BRICS. The next
chapter describes the five countries’ individual experiences with structural
change and examines changes in the share of manufacturing in GDP and
exports as well as in productivity across industries. The changes in employment
and poverty as a result of structural transformation are considered as well.
Chapter 4 assesses the sustainability of the BRICS’s industrial development
in terms of energy efficiency and production, and diffusion of renewable
energy technologies. The global dimension of the BRICS countries’ economic
development, including their position in global value chains and the role of
foreign direct and domestic investment, is explored in Chapter 5. The role and
approach to industrial policy in BRICS countries is then analysed in Chapter 6.
Chapter 7 concludes.

Structural economic transformation, defined as the development of an
economy’s structure from low productivity, labour intensive activities to higher
productivity, capital and skill intensive activities, is essential for economic
growth and development. It also reduces a country’s vulnerability to external
shocks and poverty by fostering economic diversity. Manufacturing plays a
special role as an engine of growth and driver of technological progress in the
economy due to the strong linkage and spillover effects into other sectors of the
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economy. While the manufacturing sector has contributed to growth in all BRICS
economies, it has by far contributed the most to China’s impressive growth. The
service sector has played a more important role in India, and recently in Brazil
and South Africa. Economic growth in the Russian Federation, South Africa and
Brazil has also benefitted from their abundance of natural resources.

A gradual shift has taken place in the BRICS from labour intensive to capital
(and higher skill) intensive manufacturing, with the structure of China and
India’s manufacturing exports witnessing the most drastic changes. The export
structure in both countries has shifted from labour intensive and low-tech
products (such as food and beverages and textiles) to capital intensive and
high-tech products (metal products, machinery and electrical equipment in
China and chemicals in India). Similar changes in the structure of manufacturing
exports—albeit less drastic—have taken place in Brazil and South Africa, where
transport equipment, machinery and electrical equipment make up the bulk of
exports. In the Russian Federation, by contrast, manufacturing exports have
exhibited little change as they were already concentrated in capital intensive
goods.

Growth and structural change have contributed to the reduction of poverty in
all BRICS countries to varying degrees. The decline in poverty has been highest
in China where the manufacturing sector absorbed a large number of migrant
workers from rural areas. Factors such as the increase in labour compensation
per employee, high aggregate growth rates and the contribution of services
have contributed to a significant reduction of poverty in Brazil. In the Russian
Federation, the more moderate reduction of poverty is largely attributable to
wage growth in the non-market service industries. The poverty rate in India
and South Africa has decreased to a lesser extent due to the dominance of low
productivity employment in India and to the decreasing share of manufacturing
in GDP and employment, low productivity and the large wage gap between
skilled and non-skilled workers in South Africa.

The sustainability of the BRICS’s industrial patterns poses a significant
challenge, as countries with a large population and a rapid increase in GDP per
capita usually have high levels of carbon emissions. The replacement of fossil
fuels with renewable energy sources is therefore crucial. There are considerable
differences among the BRICS in terms of the intensity and composition of the
use of renewable sources of energy. For example, the diffusion of production
and use of wind and solar photovoltaic (PV) technologies has developed rapidly
in both China and India, while such technologies are less widely used in the
other BRICS countries due to differences in the capabilities of producers and
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adopters, natural resource endowments (e.g. the abundance of fossil fuels in
South Africa or the availability of hydro energy in Brazil), national policies (e.g.
availability of nuclear technology in the Russian Federation and South Africa),
market conditions and other factors such as the relative lack of sunlight in the
Russian Federation. Considering that energy demand is rising rapidly in the
BRICS, the countries’ installed capacity to produce renewable energy will need
to be enhanced significantly in the near future, if growth in the BRICS is to be
sustainable.

The BRICS countries have been particularly successful in attracting foreign
direct investment (FDI). A large part of FDI inflows in China is focused on
manufacturing, while the bulk of FDI in Brazil, the Russian Federation and
South Africa is oriented towards the exploitation of natural resources,
particularly mining. In India, by contrast, FDI primarily flows to the
service sector (financing, real estate and business services). Integration
in global value chains (GVCs) brings with it a number of benefits, such
as the generation of jobs, the strengthening of business linkages and
technology and skills transfers. However, at present, only China is well
integrated in global value chains, thus there still is substantial room for new
opportunities for the other BRICS countries.

The industrial policies in the BRICS focus on internationalization, including
export promotion and the attraction of FDI, and on capability development,
namely technological upgrading and learning. Those countries in which
industrial policy has enhanced the country’s latent comparative advantages,
facilitated foreign investment and technology transfer, and whose policies are
adapted to changing external circumstances have been most successful in
achieving economic growth and progress.

The expansion and growth of the BRICS economies will face several challenges
in the future, including continued or increased attraction of FDI, “green”
industrialization to reduce carbon emissions and to achieve sustainable
growth, further technological upgrading and the boosting of innovation of
national firms.



CHAPTER 1: INTRODUCTION
AND OVERVIEW

1.1 Introduction

This report examines the structural transformation of a group of economies
known as the BRICS (Brazil, the Russian Federation, India, China and South
Africa). The emergence of the BRICS reflects an ongoing change in the
international economic order. The BRICS now account for a substantial part of
global gross domestic product (GDP), global manufacturing value added (MVA)
and global manufacturing exports. Theirincreased economic weight has led to a
realignment of international economic institutions and given an increased voice
to emerging economies in international affairs. The BRICS also act as regional
economic leaders in their respective regions (Brazil in Latin America, China in
East Asia, India in South Asia, the Russian Federation in Central Asia and South
Africa in Africa).

Structural economic transformation, defined as the evolution of an economy’s
structure from low productivity traditional activities (such as in traditional
agriculture) to higher productivity modern activities (such as in manufacturing
and services) has been a conditio sine qua non of economic growth and
development ever since the first Industrial Revolution. Such transformation
is desirable not only as a source of higher productivity growth and per capita
income, but also to achieve greater diversity of the economic structure, which
decreases a country’s vulnerability to poverty and external shocks. The role of
the manufacturing sector in the process of structural change deserves special
attention. It has long been considered a sector that plays a key role in economic
development, although there is an ongoing debate about whether it continues
to play this role in the present and will do so in the future (Szirmai et al., eds.,
forthcoming).

Many low and middle income countries today depend on the benefits of
continued structural economic transformation. How such structural economic
transformation can be marshalled remains at the forefront of the international
development agenda, and has led to a resurgence in interest in industrial
policy in both developing and in donor countries as well as in international
organizations. Structural economic change requires policies that promote the
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development, adoption and use of technologies to change what an economy
produces and how it does so. Specialization, productivity and growth increase
trigger further processes of agglomeration, specialization and technological
advances. Countries can either acquire technologies for industrial production
externally (through trade or the activities of multinational enterprises) or
domestically (through indigenous or local innovation and investment in
productive capacity and scale).

Over the last 30 years, the BRICS have been quite successful in achieving
structural economic change and poverty reduction, albeit not to the same
degrees. Their experiences may offer important lessons for low and middle
income countries striving to achieve structural change and the growth of
dynamic sectors such as manufacturing. To date, however, despite a large
and growing body of literature on the economies of the BRICS, no systematic
and comparative empirical analyses have been carried out—to the best of our
knowledge—on the nature of structural change in the BRICS for the period since
1980. The comparative role and significance of manufacturing as an engine
of growth in the BRICS, and the differences between and changes within the
countries’ manufacturing sectors has also not yet been studied in depth. There
is growing debate over the sustainability and relevance of the example set by
the BRICS, and whether it makes sense to refer to them as a group at all, as
well as to what extent their structural transformation has had a significant and
sustainable impact on poverty reduction. The present report aims to address
these gaps.

1.2 The Importance of Structural Economic
Transformation and Manufacturing Growth

Before providing a short overview of the contents of the individual chapters, we
briefly summarize the main arguments for the proposition that manufacturing
isan important engine of economic growth for low and middle income countries
seeking to accelerate growth, to catch up and reduce poverty (see Szirmai, et
al., eds., forthcoming). The first argument asserts the existence of an empirical
relationship between the share of the manufacturing sectorin value added and
the level of economic development in developing countries. This relationship
is curvilinear (e.g. Rodrik, 2009). As GDP per capita rises, the share of
manufacturing increases until it reaches a peak. Beyond an optimum, the share
of manufacturing declines as the service sector assumes a more important role
in high income economies. A second empirical relationship is that between
the share of manufacturing in GDP and the rate of economic growth. There is
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qualified econometric and historical evidence that such a relationship exists.

This second argument relates to productivity. Assuming that value added per
worker in manufacturing is higher than in the agricultural sector, the transfer
of resources to manufacturing carries a productivity bonus. The productivity
bonus can be static. However, it can also be dynamic if the transfer of resources
takes place from less to more dynamic activities and sectors. The productivity
bonus is not, of course, necessarily restricted to manufacturing.

The third argument focuses on capital accumulation. One typical difference
between a low and a high income economy is that the latter has a higher
level of capital per worker. Thus, capital accumulation is one of the hallmarks
of development. Though capital accumulation can take place in many
sectors (agriculture, mining, construction, infrastructure and services),
the manufacturing sector is assumed to entail special opportunities for
accumulation. The evidence on this assertion is mixed. Other economic sectors
are sometimes more capital intensive than manufacturing.

An argument that has lost much of its weight in recent years is that of economies
of scale. In the past, it could be argued that manufacturing offered special
opportunities for economies of scale (and scope) compared to agriculture.
Yet with the ‘industrialization’ of advanced agriculture, economies of scale
are no longer incompatible with agricultural production. One of the prevailing
arguments of development economics is that as world income increases, the
share of agricultural production declines due to the low income elasticity of
demand. On the other hand, there is high elasticity of demand for industrially
manufactured products. Hence, economic development requires structural
change and industrialization. Today, however, a similar argument can be made
for the high income elasticity of demand for services compared with that for
manufactured goods, especially in high income economies.

The most important argument for the special role of manufacturing derives
perhaps from Cornwall (1977), who argues that the manufacturing sector is
the main driver of technological progress in the economy. Manufacturing
offers special opportunities for embodied and disembodied technological
progress. Technological advancement originates in the manufacturing sector
and diffuses to other sectors. There are strong linkage and spillover effects
from manufacturing into other sectors of the economy, i.e. the relationships
between sectors are two-way relationships. Hence, technological progress
in software and information and communications technology (ICT) services
is not possible without advancements in ICT hardware (silicon technologies,
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data storage, data transport and data infrastructure). Manufacturing continues
to account for the greater part of R&D expenditure. Advances in information
technology (IT) software are revolutionizing manufacturing production, and
this digital revolution has resulted in a global process of outsourcing and
networked production which offers new opportunities for developing countries.
The Cornwall tradition assumes that manufacturing is the driving force behind
these interactions. Although the current literature no longer assumes that
manufacturing is the only driver of growth, it is still considered a crucial sector
in the economic development and catching-up process of low and middle
income economies.

1.3 Overview

This report consists of five main chapters. Chapter 2 sets the stage and provides
some comparative data on structural change and economic developmentin the
BRICS. Chapter 3 describes (i) individual country experiences with structural
change and changes in the share of manufacturing in gross domestic product
(GDP) and exports; (ii) changes in productivity across various sectors, and (jii)
changes in employment and poverty as a result of structural transformation.
Chapter 4 looks at the sustainability of the BRICS’s industrial development,
focusing in particular on (i) energy efficiency, and (ii) the production and
diffusion of renewable energy technologies. Chapter 5 deals with the major
global dimensions of the BRICS’s economic development, including (i) their
position in global value chains (GVCs); (ii) the respective role of foreign
direct investment (FDI) and domestic investment in technology upgrading
and structural transformation, and (iii) the role of domestic and international
demand in economic development and structural transformation. Chapter 6
includes a comparison of the role industrial policy has played in the structural
transformation of the BRICS. Chapter 7 concludes with a summary of the
findings.

Some of the key points made in these chapters are the following:

e The BRICS are a heterogeneous category in terms of structural change and
industrialization. The most rapid growth has taken place in those countriesin
which structural change has been most profound and where manufacturing
continues to play a significant role, such as in China and to a lesser extent
in India.
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China is the BRICS country with the highest growth rate, the highest
share of manufacturing in GDP and exports, and the most dynamic in
terms of productivity growth. South Africa and the Russian Federation’s
performance tends to be weaker, and they are both experiencing relative
deindustrialization.

Since the late 1970s, Brazil’s manufacturing sector has been characterized
by very slow or even negative productivity growth. The country is falling
behind its Asian comparators. In terms of the entire economy, Brazil has
been growing rapidly in recent years, but this growth is being driven by other
sectors rather than by manufacturing.

The Russian Federation has been experiencing a process of deindustrializa-
tion since 1989, with a declining role of manufacturing and an increased
role for primary resource-based extractive industries as a driver of the econ-
omy. However, despite its diminishing share in the economy, manufacturing
continues to be the backbone of the Russian Federation’s economy, gener-
ating and absorbing the majority of technological innovations. Manufactur-
ing employment is more stable than output, providing some form of safety
netin periods of economic crisis.

In India, the significance of the manufacturing sector has decreased since
1980, while the role of services has grown.

In South Africa, the growth of manufacturing has been moderate and its
share in GDP has been declining. The manufacturing industries that have
been losing shares in South Africa are those with a high proportion of
semi-skilled and unskilled employees. While this implies that high-skilled
industries are gaining in importance, the net effect has been a decline in
total manufacturing employment since 1990.

On average, structural change and industrialization has contributed to
reducing poverty, particularly in China and to a lesser extent in India and
Brazil. The experiences of South Africa and the Russian Federation are more
mixed. In recent years, the standard of living in the Russian Federation has
improved and poverty has declined, but this follows a period of dramatic
decline in the standard of living during the transition period.

The level of participation of the BRICS in GVCsvaries by type of manufacturing
and by country. Dynamic industries seem to have developed both high
domestic as well as foreign production linkages, as the case of China’s
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manufacturing sector in general and Brazil’s transport equipment industry,
in particular, demonstrates.

The BRICS account for no less than 13 percent of global FDI compared to 15
percent for all other middle income countries combined. In three of the five
BRICS—Brazil, the Russian Federation and South Africa—FDI is increasingly
being reoriented towards the exploitation of natural resources rather than
manufacturing. In China, a significant part of FDI flows to manufacturing.
In India, the importance of investment in services is increasing while it is
declining in manufacturing. There are no indications, however, of foreign
investment crowding out domestic investment.

Overall, the domestic market has played a pivotalrole inthe absorption of the
BRICS’s manufacturing output. Yet the relative importance of the domestic
and foreign market as a source of demand for manufacturing production
differs considerably by industry type and by country. For example, foreign
markets are by far the most important demand source for the Chinese textile
and electrical machinery industries. The former mostly serves foreign final
demand, while the latter industry’s exports are evenly divided between use
by foreign intermediates and final demand. Nearly half of the production
of both the Russian Federation’s coke & refined petroleum and the metals
industries is exported, mainly in the form of intermediate inputs for foreign
manufacturers.

The BRICS have made significant inroads into the production and use of
some renewable energy technologies, the installed capacity to produce
wind energy has grown very rapidly in China and India since the mid-2000s
and had the highest rate of diffusion amongst the BRICS. In 2010, China was
the leading producer and India the fifth largest producer of wind energy in
the world. The other BRICS countries trail far behind China and India and the
world average. Brazil leads in the production of hydroelectric energy which
supplies most of its energy needs. With regard to solar energy, the BRICS lag
far behind the advanced economies, though solar energy also only plays a
negligible role in the total energy supply of advanced economies.

Appropriate industrial policies can play an important role in helping an
economy transform in line with its actual and latent comparative advantage.
The focus on its labour endowment was the underlying objective of the
crucial economic reforms initiated in China in 1978, after years of failed
comparative advantage-defying policies.
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e All BRICS have undergone the same evolution from import substituting
industrialization towards a more outward looking approach. All countries
have experienced varying degrees of liberalization since the 1980s. In
recent years, they have formulated industrial policies to promote and
strengthen the manufacturing sector, but with varying degrees of success.
In the Russian Federation, South Africa and Brazil, manufacturing is
shrinking despite explicit policy efforts to the contrary. In China, industrial
policies have been a mix of market liberalization and targeted attempts to
promote industrialization through export zones, state-owned enterprises
and policies aimed at technological upgrading.

Important areas for future research and current challenges remain. Foremost
is the need for the BRICS to further drive structural economic transformation
by stimulating innovation. Firms have to be innovative enough to adapt in
an economic environment which demands more diverse and heterogeneous
consumer goods, sophisticated services and globalized production systems
(Sachs, 1996). As noted in Tang and Hussler (2011, p. 25) “as the latecomer
approaches the technological frontier, its strategies have to shift from imitation
to innovation”. This is a key challenge now facing the BRICS.

10
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Chapter 2: The Rise of

the BRICS: Comparative
Perspectives on Economic
Growth, Industrialization and
Structural Change

2.1 Introduction

Since O’Neill (2001) coined the term BRIC to describe a group of populous
emerging countries consisting of Brazil, the Russian Federation, India and
China, their economic development has exceeded the predictions of most
economists, including those of O’Neill himself. In this report, South Africa is
included in this group of countries due to its regional impact in (Southern)
Africa. The acronym BRICS is used throughout the rest of this report to refer
to these five countries. This chapter provides a comparative perspective on
growth and structural change in the BRICS, which serves as a background for
the more detailed country and thematic chapters in this report.

2.2 Share in Global GDP

By 2010, the BRICS countries accounted for a quarter of global GDP in
purchasing power parity (PPP) dollars (Table 2.1). The average growth rate of the
five countries between 2001 and 2010 was at least twice as high as that of the
OECD average, and the two most populous countries, China and India, had an
average growth rate of 10.5 percent and 7.5 percent, respectively. Exports have

1 This chapter draws upon two background papers prepared for the UNIDO BRICS project: N. Haraguchi and G. Rezonja, “In-
dustrial Structural Change in the BRICS” and W. Naudé, A. Lavopa and A. Szirmai, “Industrialization and Technological Change
in BRICS: The Contribution of Multinational Enterprises and Domestic Investment”. Both papers were presented at the UNIDO
and UNU-MERIT International Workshop “The Untold Story: Structural Change for Poverty Reduction — The Case of the BRICS”,
Vienna, 16-17 August 2012.

12
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certainly played a key role in the BRICS countries’ growth, especially in China.
Yet the recovery of growth in the BRICS following the 2008 global financial
crisis is increasingly being driven by domestic consumption, investment and
productivity growth.

The sustained growth of the BRICS countries, their increasing importance as
global markets and production hubs as well as their potential impacts on
economic developments in the rest of the world make them a particularly
interesting case for further study. However, apart from their population and
geographic size, their economic performance and regional prominence, there
are important differences in their development patterns and policies. While
manufacturing has been the main engine of growth in China, services have
played an increasingly important role in India and Brazil. The contribution of
natural resources to the economic development of the Russian Federation,
Brazil and South Africa must also be taken into account.

Table 2.1 presents the 30 largest economies in the world based on their GDP
in 2010 in PPP US$. China (2), India (4), the Russian Federation (6) and Brazil
(9) rank higher in the list than South Africa, which places 23rd. The joint share
of the BRICS in global GDP in the world is 26 percent. Since 2001, this share
has climbed by around 50 percent. In contrast, the relative share of GDP of the
G7 countries dropped by 25 percent between 2001 and 2010, and currently
accounts for 39 percent of world GDP.
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Table 2.1: Thirty largest economies by GDP in 2010

Change

GD!” Uss$ wilrllad“t!o(;:nl sit:lfcsehza;; el caﬁ:::,ple.lrss
Sl (%) (percentage (mn) in PPP

points)
United States 14,587 19.0 -4.0 309 47,207
China 10,170 13.3 5.8 1,338 7,601
Japan 4,302 5.6 -1.9 127 33,874
India 4,195 5.5 1.6 1,171 3,582
Germany 3,044 4.0 -1.0 82 37,122
Russian Federation 2,812 3.7 1.3 142 19,803
United Kingdom 2,234 2.9 -0.8 62 36,032
France 2,194 2.9 -0.8 65 33,754
Brazil 2,185 2.9 0.0 195 11,205
Italy 1,909 2.5 -1.0 60 31,817
Mexico 1,644 2.2 0.1 113 14,549
Spain 1,478 1.9 -0.1 46 32,130
Korea, Republic of 1,418 1.9 -0.1 49 28,939
Canada 1,330 1.7 -0.3 34 39,118
Turkey 1,115 1.5 0.2 73 15,274
Indonesia 1,038 1.4 0.2 240 4,325
Australia 851 1.1 -0.1 22 38,682
Poland 755 1.0 0.0 38 19,868
The Netherlands 702 0.9 -0.2 17 41,294
Argentina 647 0.8 0.1 40 16,175
Saudi Arabia 623 0.8 0.0 27 23,074
Thailand 591 0.8 0.1 69 8,565
South Africa 528 0.7 0.0 50 10,560
Belgium 409 0.5 -0.1 11 37,182
Sweden 366 0.5 -0.1 9 40,667
Switzerland 365 0.5 -0.1 8 45,625
Venezuela 353 0.5 0.0 29 12,172
Austria 335 0.4 -0.1 8 41,875
Norway 277 0.4 0.0 5 55,400
Denmark 219 0.3 -0.1 6 36,500
World 76,647 100.0 6,841 11,204
of which BRICS 19,891 26.0 8.7 2,896 6,868
of which G7 29,599 39-0 -9.8 740 39,999

Source: Haraguchi and Rezonja (2012) based on World Development Indicators
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2.3 Growth Performance, Exports and Catching-Up

Increases in the share of the BRICS in global GDP can be attributed to their
relatively rapid economic growth. Figure 2.1 shows the evolution of GDP in the
BRICS (in constant PPP dollars) compared to that of the US, the EU and Japan.
Figure 2.2 documents the increasing share of the BRICS in world GDP.

Figure 2.1: GDP in the BRICS, US, EU and Japan, 1980-2010 (in trillions of 2011
PPP dollars)
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Source: Naudé et al. (2012) based on The Conference Board Total Economy Database

As Figure 2.2 illustrates, the BRICS have continued to increase their share
in global GDP since 2000, and have accelerated this growth since the mid-
20005s. The exception to this trend is South Africa, whose share has remained
unchanged since.
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Figure 2.2: Share of the BRICS in world GDP, 1989-2010 (in %)
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GDP growth in the BRICS was erratic until 2000, and occasionally was even
lower than the OECD average (Figure 2.3). Since 2000, however, the BRICS have
shown consistently high growth rates, outperforming the world and G7 growth
rates for most of the years.

Figure 2.3: GDP growth rates in the BRICS, 1990-2010 (in %)
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In per capita terms, the GDP of the BRICS is still much smaller on average than
that of the G7 countries, reaching one-sixth of the G7 countries’ per capita GDP
(Table 2.1). The income gaps are also illustrated in Figure 2.4, which plots the
GDP levels of the BRICS against those of the US and Republic of Korea.

Figure 2.4: GDP per capita in the BRICS, US, Republic of Korea and other middle
income economies, 1980-2010 (in 2011 PPP dollars)
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Trade—particularly exports—has substantially contributed to the economic
growth and structural transformation of the BRICS countries. China’s export-led
growth (exports of manufactured goods) is well known. India has increasingly
been exporting IT services in addition to manufactured products, and the
Russian Federation and South Africa primarily export resource-based goods and
commodities. Brazil has successfully exported its natural resources as well as
certain categories of manufactured goods. These patterns of integration into
the world economy have played an important part for the relative performance
of these economies. It is well established that trade is an important mechanism
in terms of exposure to and adoption of foreign technologies and management
techniques.
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Figure 2.5: Share of world exports of the BRICS (5-year averages), 1980-2010
(in %)
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The rise of the BRICS in world trade is depicted in Figure 2.5, which shows their
share of world exports. Whereas the BRICS accounted for less than 4 percent of
world exports in the early 1980s, their combined share had reached 13 percent
by 2010. This increase is mainly attributable to China’s (manufacturing) export
growth. Similar patterns of expanding shares are observable when we consider
exports of manufactures only.2

2.4 Structural Change Patterns

The BRICS’s economic structures and patterns of structural change are quite
diverse. As indicated in Table 2.2, the economies of Brazil and South Africa are
the most service-oriented while China has the largest share of manufacturing by
far. India, even in comparison with other lower middle income economies, has
a relatively high share of agriculture. The contribution of mining to the Russian
Federation’s and South Africa’s GDP is relatively large.?

MMB are defined as all exported goods produced by manufacturing industries according to the ISIC clas-

sification. For a discussion of different definitions of manufacturing exports, see Lavopa and Szirmai (2012). For a review of
the empirical evidence, see Naudé et al. (2012).

3 Besides manufacturing, the classification of industry includes mining, utilities and construction as its major components.
Share distributions within industry are based on the UN’s National Accounts Main Aggregates Database and show that the
share of mining and utilities in the Russian Federation’s and South Africa’s economy accounted for 12 percent of the two
countries’ GDP in 2009.
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Table 2.2: The BRICS GDP sectoral breakdown, 2010 (in %)

Industry, . Services,
. Manufacturing,
Agriculture, share . share
X . share in total .
share in in total o in total
value added (%) Total
total value value (. value
added (%) | added o ) added
(%) v (%)
1 2 3 1+2+3

Brazil 5.8 26.8 15.8 67.4 100
China 10.1 46.8 29.6 43.1 100
India 19.0 26.3 14.2 54.7 100
Russian Federation 4.0 36.7 16.4 59.3 100
South Africa o 1 1o 6 100
(2009 data) 3 313 > 57
BRICS 8.4 33.6 18.2 58.0 100
OECD 1.5 23.7 15.3 74.8 100
Upper middle income 7.6 36.7 21.5 55.7 100
Lower middle income 17.0 31.3 16.5 51.6 100
World 3.2 26.1 16.4 70.7 100

Source: Haraguchi and Rezonja (2012) based on data from World Development Indicators

Tables 2.3 and 2.4 provide information about changes in the structure of the
BRICS’s economies since 1980. The Russian Federation and South Africa began
experiencing deindustrialization at middle income stages of development.
China’s rapid growth over the last two decades is attributable to the economy’s
industrialization. India has witnessed a modest increase in the share of
manufacturing, but it is mostly the share of its service sector that has increased
at the expense of the agricultural sector.

Manufacturing shares in total employment are typically lower than those of
value added because of the relatively capital intensive nature of industrial
production. In the case of Brazil, it is interesting to note that the share of
manufacturing in employment increased despite the decline of manufacturing’s
share in value added.
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Table 2.3: The BRICS sectoral value added shares, selected years (in %)

Brazil F:::;i;:n India China South Africa

1980 | 2008 | 1995 | 2008 | 1980 | 2008 | 1987 | 2008%| 1980 | 2008

Agriculture 4.9 | 6.4 | 7.2 | 4.2 | 37.4 | 16.3 | 29.9 | 9.2 3.5 2.6
Mining 05 | 1.0 | 6.3 | 5.0 | 1.9 | 1.8 | 4.5 | 3.2 | 13.8 | 6.1
Manufacturing | 21.0 | 19.4 | 19.6 | 16.6 | 14.9 | 16.4 | 22.2 | 44.7 | 21.9 | 18.4
Utilities 1.4 | 25 | 42 | 25 | 1.8 | 2.2 | 2.6 | 2.7 1.8 2.1
Construction 76 | 48 | 6.6 | 72 | 5.8 | 6.3 | 6.4 | 5.0 4.1 3.3
Services 64.5 | 65.9 | 56.1 | 64.5 | 38.2 | 57.1 | 34.3 | 35.1 | 60.8 | 67.5
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Source: Naudé et al. (2012). Estimates based on de Vries et al. (2011), Statistics South Africa
(2012) and UNIDO INDSTAT (2011)

Table 2.4: The BRICS sectoral employment shares, selected years (in %)

Brazil F::::ai:i:n India China i?rl;(t::

1980 | 2008 | 1995 | 2008 | 1980 | 2008 | 1987 | 2008 | 1980 | 2008
Agriculture 38.4 | 17.8 | 27.7 | 21.5 | 69.9 | 54.0 | 59.2 | 40.2 | 12.6 | 5.7
Mining 0.5 | 0.3 | 1.4 1.2 0.5 | 0.6 | 1.8 1.3 | 111 | 2.4
Manufacturing | 12.8 | 13.0 | 17.3 | 13.7 | 10.3 | 12.3 | 16.0 | 18.5 | 15.0 | 14.3
Utilities 08 | 0.4 | 1.9 | 23 | 0.3 | 0.3 | 0.3 | 0.5 | 1.6 | 0.7
Construction 8.9 | 7.2 7.7 7.3 1.9 | 6.7 | 45 | 6.7 | 7.8 | 83
Services 38.6 | 61.3 | 44.0 | 54.0 | 17.1 | 26.0 | 18.3 | 32.8 | 51.8 | 68.6
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Source: Naudé et al. (2012). Estimates based on de Vries et al. (2011), Statistics South Africa

(2012) and UNIDO INDSTAT (2011)

To better understand the role of the manufacturing sector (which has been an
engine of economic growth for many countries in the past), we must consider
the changing composition of a country’s manufacturing sector. In order to do
so, we present the shares of total MVA and employment for 14 manufacturing

4 The shares are based on the estimated sub-sector values and their summation.
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industries in the BRICS in 19805 and 2008. We observe that a number of
important changes took place within the manufacturing sector (Tables 2.5, 2.6

and 2.7).

Table 2.5: The BRICS shares of MVA by industry, selected years (in %)

. Russian . . South
Eedl Federation ladie el Africa
1980 | 2008 | 1995 | 2008 | 1980 | 2008 | 1987 | 2008 | 1980 | 2008
e, R ali 1 13.1 | 18 20 12 10 1 10 18 17.0
CTREEs 5.5 | 13. -5 4 -3 -5 | 14.9 -7 3| 17
Textiles and textile 199 5 16 |22.0 124 | 1 8 8
o i . 7.9 7 . . 5. 4.3 .4 | 5. 3.4
Leather and footwear 1.8 | 0.9 | 0.4 | 0.3 - 1.1 | 1.6 | 1.1 | 0.6
Wood and products of 26 | 1 5 5 8 s s 5 2o | 1
wood and cork : 5 9 7 5 4 3 5 : 9
Pulp, paper, paper
products and publishing g | B AR BE | 30 | A 54 38 7| 63
Coke, refined petroleum
products, nuclear fuel 3.8 |55 | 60|56 |12 (33| 65| 13|60 ]|105
Chemicals and chemical
products 11.8 | 16.0 | 6.7 | 6.6 | 8.3 | 15.9 | 12.2 [ 10.1 | 2.9 | 8.3
Rubber and plastic 5 >0 6 | 2 18 5 )
products 3.9 -5 . 3. -3 . 3. 3.4 | 3. 5.3
Other non-metallic
mineral products 42 | 35 | 6.8 | 6.7 | 46 | 56 | 79 | 72 | 5.4 | 3.8
Bl el el e 11 11.2 | 17.6 | 17.8 | 15.8 | 16 15.0 | 13.1 | 18.1 | 16.0
products 3 . 7. 7. 5. .3 | 15. 3" . .
Machinery nec 58 | 78 | 85 | 83 | 71 | 4.9 | 9.5 [ 11.2 | 7.4 | 4.8
Electrical and optical
equipment 76 | 72 | 5.4 | 71 | 6.4 | 11.6 | 5.9 |16.7 | 3.9 | 4.2
Transport equipment 75 | 11.3 |10.2 | 70 | 4.8 | 6.4 | 2.6 | 8.2 | 11.5 | 9.5
Furniture, manufacturing
nec and recycling 4.9 | 46 | 83 | 6.8 | 2.7 | 4.5 | 2.2 | 2.0 | 6.6 | 8.1
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Source: Naudé et al. (2012). Estimates based on de Vries et al. (2011), Statistics South Africa

(2012) and UNIDO INDSTAT (2011)

Note: At constant local currency unit.

5 In the cases of China and the Russian Federation, comparable data has only been available since 1987 and 1995, respec-

tively.
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Table 2.6: The BRICS shares of manufacturing employment by industry,

selected years (in %)

. Russian . . South
SHerl Federation el (e Africa
1980 | 2008 | 1995 | 2008 | 1980 | 2008 | 1987 | 2008 | 1980 | 2008
I, ERRES A 1 18 12 16 20.1| 17.0 | 10.6 | 10.2 | 15.0 | 1
tobacco 7.3 .9 .5 4 . 7. . . 5. 5.7
Textiles and textile 26 ) 3 6l 22.6 100 151 | 1 o
products -3(235| 93| 5. 34.6 | 32. 5. 5. 54| 9.
Leather and footwear 4.9 | 5.1 | 1.5 | 0.9 - - 2.2 | 4.6 | 2.5 | 1.4
Wood and products of 8 ) > |1 6 5
o aingl @il 4.7 | 3. 4. 5. 3.4 | 97 | 34 9| 57 | 4
Pulp, paper, paper
products and publishing 59 | 49 | 27| 40| 23| 3.2 | 49| 80| 5.1 | 6.6
Coke, refined petroleum 08 | 1 ) 20l 04l 01l o o 12 | 12
products, nuclear fuel ’ 3 9 : : : 5 7 ’ :
Chemicals and chemical o o ) 3 o 6
products 5. 4. 5. 4. 3. 3.7 | 5- 55 | 54 | 54
Rubber and plastic
products 29 | 3.4 | 1.8 | 2.9 | 0.6 | 1.2 | 5.1 | 82 | 3.0 | 4.0
Other non-metallic
mineral products 51 | 5.0 | 7.4 | 6.9 | 86 | 88 | 13.6 | 5.8 | 5.6 | 5.2
Basic metals and metal
products 79 | 86 | 9.7 | 11.0| 6.7 | 6.9 | 83 | 6.8 | 18.0| 15.3
Machinery nec 4.0 | 5.0 | 19.8 | 15.4 | 2.0 | 2.6 | 11.7 | 81 | 5.9 | 7.9
Electrical and optical
equipment 3.7 | 43| 98| 87| 13| 2.0 | 5.6 |10.7]| 5.3 | 5.3
Transport equipment 3.5 | 4.7 | 11.2 | 111 | 1.4 | 2.5 | 3.3 | 4.2 7.1 | 10.9
Furniture, manufacturing 8.0 6 | 102 8.0
nec and recycling : 75 33| 49|57 |9 : 54| 47 :
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Source: Naudé et al. (2012) Estimates based on de Vries et al. (2011), Statistics South Africa
(2012) and UNIDO INDSTAT (2011)
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Table 2.7: Changes in the BRICS shares of value added and employment within
manufacturing, selected years (in percentage points)

. Russian . . South
izl Federation ldla bl Africa
(1980-2008) | (1995-2008) | (1980-2008) | (1987-2008) | (1980-2008)
VA No. VA No. VA No. VA No. VA No.
Food, beverages
and tobacco 2.4 | 1.5 1.9 [3.9 |-1.9 [-3.0 [-4.2 |[-0.4 |-1.3 |o0.7
FT)ergtjll::Cst:ndtextlle -4.3 |-2.8 |-1.1 |[-3.5 [-6.8 |-2.0 [-6.0 | 0.0 |-2.4 |-6.4
Leather and
——— -0.8 | 0.2 -0.1 | -0.6 |- - 0.5 2.4 |-0.5 |-1.1
Wood and products
ofwood and cork -1.0 [-0.9 |-0.2 | 1.2 7.2 | -3.7 |13 3.5 |-0.3 |-1.5
Pulp, paper, paper
products and -0.4 |-1.0 | 1.5 1.4 -1.2 | 0.9 |[o0.2 3.1 |-1.2 |15
publishing
Coke, refined
petroleum products, | 1.7 0.5 [-0.4 |01 |2.0 [0.0 [-5.2 |01 |[4.5 |o0.0
nuclear fuel
Chemicals and
chemical products 4.2 -1.0 |-0.1 |-0.3 |76 0.7 2.1 -0.1 | 5.4 -0.1
Rubber and plastic
products -1.4 | 0.5 1.6 1.1 -0.5 | 0.6 |[0.2 3.2 [2.2 |10
gﬁ:g:ﬁ;&%iﬁg'c 0.6 |00 |[-02 |-05 [1.0 |0.2 |-0.8 |-7.8 |-1.6 |-0.4
Basic metals and
el prodllce -0.1 (0.8 [0.2 |13 0.5 (0.2 |-2.0 |-1.6 [-2.1 |-2.7
Machinery nec 2.0 1.0 -0.2 | -4.4 |-2.3 |0.6 1.8 -3.6 | -2.6 | 1.9
Electrical and
wrsifiea] cafanan -0.5 | 0.6 |17 11 |52 |07 [10.8 |51 |0.3 |[o0.0
lrc?:i?::e:tnt 3.9 1.2 -3.2 |-0.1 |1.6 1.1 5.6 0.9 |-2.0 |3.8
Furniture,
manufacturingnec |-0.3 |[-0.4 |-1.5 [1.6 |19 |3.8 |[-0.2 [-48 |15 3.3
and recycling

Source: Naudé et al. (2012) based on the same sources used in Table 2.5 and Table 2.6
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These tables suggest that a gradual shift has taken place in the BRICS from
labour intensive to capital intensive (and higher skill intensive) manufacturing.
Industries such as food processing, textiles, leather and footwear, and wood
and wood products (typically labour and low skill intensive industries) have
only shown moderate changes in output, while output grew more rapidly in
more capital intensive industries such as chemicals, machinery, electrical and
optical equipment, transport equipment and metals and metal products.

Some country-specific features that stand out include the growth in value added
in the petroleum and chemicals industries in Brazil, India and South Africa, the
growth of transport equipment in China and Brazil, of rubber and plastics in the
Russian Federation and of electrical and optical equipment in China and India.

The type of manufactured goods and services exported provides an interesting
glimpse at how structural change patterns differ amongst the BRICS. As can be
deduced from Table 2.8, China and India’s manufacturing export structure has
undergone the most dramatic change. Both countries managed to transform
their specialization pattern within manufacturing exports, shifting from an
export structure concentrated in labour intensive and low-tech products (mainly
food and textiles) to a structure concentrated in capital intensive and high-tech
products (metal products, machinery and electrical equipment in China, and
chemicals in India). A similar change—albeit less drastic—has taken place in
Brazil and South Africa, where exports of transport equipment, chemicals,
machinery and electrical equipment have expanded. In contrast, the Russian
Federation’s manufacturing exports have experienced little change in the short
period reported (1995-2008), as the structure was already concentrated around
capital intensive products such as chemicals, metal products, machinery and
transport equipment.
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Table 2.8: The BRICS share of manufacturing exports by industry, selected
years (in %)

. Russian . . South
R Federation el (Elallexy Africa

1980 | 2008 | 1995 | 2008 | 1980 | 2008 | 1987 | 2008 | 1980 | 2008

Food, beverages

P, 15.5 | 13.1 | 18.5 | 20.4 | 12.3 | 10.5 | 14.9 | 10.7 | 18.3 | 17.0

Textiles and textiles

products 12.2 | 7.9 2.7 1.6 [ 22.0| 15.1 | 14.3 | 8.4 5.8 3.4

Leather

and footwear 1.8 0.9 0.4 0.3 - - 1.1 1.6 gl 0.6

Wood and products

of wood and cork 2.6 1.5 2.9 2.7 8.5 1.4 1.3 2.5 2.2 1.9

Pulp, paper, paper
products and pub- 72 | 6.8 | 41 | 555 | 3.9 | 2.8 | 3.4 | 3.6 | 7.7 | 6.5
lishing

Coke, refined
petroleum prod- 3.8 5.5 6.0 | 5.6 1.2 3.3 6.5 1.3 6.0 | 10.5
ucts, nuclear fuel

Chemicals and

chemical products 11.8 | 16.0 | 6.7 | 6.6 | 8.3 | 15.9 | 12.2 | 10.1 | 2.9 | 8.3

Rubber and plastic

e 39 | 25 | 2.0 | 3.6 | 23 | 1.8 | 3.2 | 3.4 | 3.1 | 5.3

Other non-metallic

mineral products 42 | 35 | 6.8 | 6.7 | 4.6 | 5.6 | 7.9 7.2 5.4 | 3.8

Basic metals and

metal products 11.3 | 11.2 | 17.6 | 17.8 | 15.8 | 16.3 | 15.0 | 13.1 | 18.1 | 16.0

Machinery nec 5.8 | 78 | 85 | 8.3 71 | 4.9 | 9.5 | 11.2 | 7.4 | 4.8

Electrical and

optical equipment 7.6 7.2 5.4 7.1 6.4 | 11.6 | 5.9 | 16.7 | 3.9 | 4.2

Transport

equipment 75 | 11.3 | 102 | 70 | 4.8 | 6.4 | 2.6 | 82 | 11.5 | 9.5

Furniture,
manufacturing nec 4.9 | 4.6 | 83 | 6.8 2.7 | 4.5 2.2 2.0 | 6.6 8.1
and recycling

Total 100 100 100 100 100 100 100 100 100 100

Source: Naudé et al. (2012). Estimates based on de Vries et al. (2011), Statistics South Africa
(2012) and UNIDO INDSTAT (2011)
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Figure 2.6 provides a snapshot of comparative labour productivity trends in
the manufacturing sectors of Brazil, China, India and South Africa since 1981.
Here we see that China underwent rapid productivity catch-up, while India
maintained its relative position. Both Brazil and South Africa show secular
decline in comparative productivity performance in manufacturing. This
suggests that other sectors are responsible for these two countries’ macro-level
growth performance. As Section 3.3 of this report on the experiences of the
Russian Federation illustrates, its pattern of manufacturing productivity growth
also shows declining trends compared with those of Brazil and South Africa.

Figure 2.6: Brazil, China, India and South Africa’s labour productivity in
manufacturing relative to US, 1981-2008 (5-year averages) (US=100)
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Source: Naudé et al. (2012) based on Szirmai (2013) and van Dijk (2003) for South Africa
(extrapolated until 2008)
Note: Comparable data not available for the Russian Federation.
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2.5 Contributions of Structural Change to Growth

De Vries et al. (2011) have analysed the contributions of structural change to
productivity growth in Brazil, China, India and the Russian Federation in recent
decades. Their study is based on a database of 34 industries and distinguishes
between formal and informal sectors. The authors argue that using a more
disaggregated database throws new light on the contribution of structural change
to productivity. Based on a structural decomposition, the study concludes that
the reallocation of labour across sectors has contributed positively to productivity
growth in China, India and the Russian Federation, but not in Brazil. However,
when a distinction is made between formal and informal activities within each
sector, de Vries et al. find that the increasing formalization of the Brazilian
economy since 2000 has been growth enhancing, while the rise in informality of
India’s economy following the reforms of 1991 has been growth reducing. These
findings will be further analysed in the country chapters of this report.

Tables 2.3, 2.4 and 2.5 above highlight a gradual shift in the BRICS from labour
intensive to capital intensive manufacturing over the last 30 years. This shift
is consistent with available evidence for a larger sample of similar countries
and is likely to continue in the future.® On the basis of regression estimates
of the manufacturing sector’s growth rates for the levels of GDP per capita for
large countries, the expectation is that the BRICS will continue to become ever
more capital and skill intensive as their income levels increase (Haraguchi and
Rezonja, 2012).

Figure 2.7 charts the estimated relationship between levels of GDP per capita
and the growth of manufacturing industries. At low levels of GDP per capita,
certain industries grow rapidly, while this growth tapers off at higher levels
when other industries typically become more important. The bar charts in
Figure 2.7 show the growth or decline of manufacturing industries in relation
to GDP per capita. They are based on regression results for a sample of large
countries and allow us to illustrate the evolution of individual industries as GDP
per capita increases up to US$ 40,000. Four different elasticity thresholds are
calculated in relation to GDP per capita. The first stage is characterized by rapid
growth of value added per capita with an elasticity higher than 2. At this stage,
a 10 percent growth of GDP per capita leads to a more than 20 percent growth
of value added per capita in the respective manufacturing industries. In the
second stage, value added per capita grows with an elasticity between 2 and 1,
and between 1 and o in the third stage in which value added continues to grow,

6 The data corresponds to a sample of large countries, that is, countries with a population of over 12.5 million, see Haraguchi
and Rezonja (2012).
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but less than GDP per capita. In the fourth stage in which elasticity is smaller
than o, industries experience absolute decline in terms of value added.

Figure 2.7: Speed of growth of manufacturing industries by per capita GDP
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Source: Haraguchi and Rezonja (2012) based on UNIDO INDSTAT (2011) data

According to the data in Figure 2.7, India (denoted by the green vertical line) is
the only BRICS country which might continue to experience growth in labour
intensive industries in the short to medium term. The production processes in
the BRICS will become less labourintensive, evenin India, as seen in Figure 2.8.
China (represented by the orange vertical line) is likely to experience slower
growth in the early industries” in terms of both value added and employment
and willneed to further diversify into more capitalintensive industries. However,
late industries have a much lower capacity to absorb labour compared with the
early industries as depicted in Figure 2.9. South Africa (represented by the red
vertical line in Figure 2.7) and Brazil (denoted by the gray line) have already
lost their comparative advantage in labour intensive early industries, and are
consequently expected to grow more slowly than the rest of the economy.

7 The early industries include food and beverages, tobacco, textiles, wearing apparel, wood products, printing and publish-
ing, coke and refined petroleum, non-metallic minerals and furniture, nec.
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Capital intensive early industries, such as coke and petroleum and non-metallic
minerals, will also experience lower growth. Brazil and South Africa need to shift
their industrialization efforts to the middle and late industries® and continue
to upgrade them to achieve sustained growth. Finally, the Russian Federation
(represented by the blue line) has entered a late stage of industrialization in
which industries other than skill and knowledge intensive ones usually grow at
slower rates than the economy on average. As Figure 2.7 indicates, the future
of the Russian Federation’s manufacturing development lies in the chemicals,
machinery and equipment, electrical machinery and apparatus and motor
vehicle industries.

Figure 2.8: Estimated changes in labour intensity of the food and beverages,
textiles and wearing apparel industries, by per capita GDP
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Source: Haraguchi and Rezonja (2012) based on UNIDO INDSTAT (2011) data

8 The middle industries are paper, basic metals, fabricated metals and precision instruments. The late industries comprise
chemicals, rubber and plastic, machinery and equipment, electrical machinery and apparatus and motor vehicles.
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Figure 2.9: Estimated changes in manufacturing employment by per capita
GDP
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Source: Haraguchi and Rezonja (2012) based on UNIDO INDSTAT (2011) data

2.6 Concluding Remarks

This chapter has highlighted the rise of the BRICS in the global economy. The
share of the BRICS in global GDP has been increasing, though the gap with the
advanced economies in terms of per capita GDP is still large. Their growth has
mostly been underpinned by export growth, though the importance of domestic
markets has increased in recent years. The BRICS countries’ patterns of rapid
structural change have been quite diverse, with manufacturing playing the
most important role in China and to a lesser extent in India.
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CHAPTER 3: COUNTRY EXPERIENCES WITH STRUCTURAL CHANGE

Chapter 3: Country
Experiences with Structural
Change

3.1 Introduction

In this chapter, we attempt to answer two questions: what did the pattern of
structural change in each of the BRICS countries look like, and what is the
relationship between their structural change and economic growth, productivity,
employment and, ultimately, poverty reduction?

The chapterisdividedinto five sections covering Brazil, the Russian Federation,
India, China and South Africa. Each section consists of (i) an analysis of the
relevant economic history of the country; (i) an evaluation of trends in MVA
and productivity; (iii) a discussion of how structural change has contributed
to the reduction of poverty; and (iv) what potential lessons can be learned.

3.2 Brazil®
3.2.1 Background

During the late nineteenth century, Brazil’s economic growth soared in the
wake of booming coffee exports, mass immigration, accelerating urbanization
and expanding consumer markets. Developing as a natural extension of the
burgeoning export economy, the importance of local industrial firms grew
rapidly and they began to supply most of the domestic market for manufactures.
By the 1950s, the manufacturing sector surpassed agriculture in its contribution
to national output, although Brazil’s exports continued to be largely dominated
by primary products.

9 This section draws upon a background paper prepared for the UNIDO BRICS project: D. Aldrigh and R. Colistete “The Untold
Story: Structural Change for Poverty Reduction — The Case of Brazil”, paper presented at the UNIDO and UNU-MERIT International
Workshop on “The Untold Story: Structural Change for Poverty Reduction — The Case of the BRICS”, Vienna, 16-17 August 2012.
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Between 1950 and 1980, Brazil experienced exceptionally rapid growth, with
the manufacturing sector contributing an important part to this growth and
increasing its price share in GDP substantially from 19 to 33 percent (Szirmai
and Verspagen, 2011). Shortage of foreign exchange was a constraint on growth
for most of the period, which was only temporarily alleviated by major inflows
of foreign capital. Macroeconomic imbalance increased. The debt crisis of the
1980s had a significant impact on Brazil’s macroeconomic performance. Rapid
economic and industrial expansion gave way to sluggish economic growth
rates even after the adoption of market reforms and the success of stabilization
policies in the 1990s. The 1980s is generally considered a “lost decade”.

During the early 1990s, the Brazilian economy continued to suffer from the
legacy of the external debt crisis. Despite the dramatic measures adopted by
the new administration that took office in 1990 (such as the freezing of financial
assets), high and volatile inflation persisted.

After five failed attempts of macroeconomic stabilization, the Real Plan, launched
in 1994, managed to reduce inflation from 2,708 percent in 1993 to less than 15
percent in 1995. Apart from creating a new currency, the Real, the stabilization
programme also introduced tight monetary policies aiming to prevent demand
pressures that might jeopardize its success. Price stabilization became a turning
point in the country’s recent economic history, redefining incentives and payoffs
to economic and political actors and imposing changes in deeply ingrained
economic practices. Firms’ inefficiencies could no longer be concealed under the
inflationary veil. Banks, in turn, were hit by a drop in inflation tax revenues, forcing
the government to intervene in some of them as a result of mismanagement
or even wrongdoing. Overall, the maintenance of low inflation improved the
business environment by reducing uncertainties in input and output prices —
such as those of labour and capital goods.

The Real Plan also required the Brazilian government to reach an agreement
with its main creditors to restructure and securitize medium- and long-term
foreign loans. Debt renegotiation favoured a new wave of foreign capital inflows.
However, high interest rates combined with the near-fixed exchange rate regime
in a period when the domestic inflation rate was higher than those of Brazil’s
main trade partners, resulted in an overvaluation of the real exchange rate. In
the context of successive international currency and financial crises (Mexico in
1994-95, Asian countries in 1997-98 and the Russian Federation in 1998), the
increasingly overvalued exchange rate led to a currency crisis that culminated
with the devaluation of the Real in 1999. This gave rise to a new macroeconomic
regime founded on a floating exchange rate, inflation targeting and commitment
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to a primary fiscal surplus. The impact of these macroeconomic challenges on
structural change, and in particular on manufacturing, is described in the next
subsection.

3.2.2 Manufacturing, GDP and exports

The share of manufacturing in Brazil’s GDP dropped to 14.6 percentin 2011 after
peaking at 35.8 percent in 1985 (IBGE 2012, National Accounts). These figures
have, however, been marred by methodological changes in Brazil’s National
Accounts, particularly in 1990 and 1995.” In an attempt to address these
methodological changes, Bonelli and de Abreu Pess6a (2010) recalculated the
series (using constant 2008 prices) to generate a consistent series.

Although confirming the decline in the share of manufacturing in the Brazilian
economy, they also found that (i) the decline in manufacturing’s share began in
the mid-1970s, and (ii) the decline occurred between the 1970s from 21 percent
to 15.6 percentin 2008.

Other studies also support the conclusion that Brazil’s manufacturing sector
has experienced a relative decline overthe last two decades. Moreover, the drop
in the share of manufacturing in GDP at current prices from 16.2 percentin 2010
to 14.6 percent in 2011 may indicate that the sector is suffering from structural
problems. Nonetheless, whether or not premature deindustrialization is
occurring is a matter of debate, as the declining share of manufacturing in GDP
may merely reflect a normal structural shift as a result of changes in productivity
that accompany development, i.e. a shift from manufacturing to services in
the aggregate, as well as from labour intensive to capital intensive activities
within the manufacturing sector. Manufacturing data by industry reflects such
a process of structural change. As shown in Table 2.3, major declines in the
shares of total manufacturing value added occurred in the textiles, food and
wood products industries, while those of the chemicals, transport equipment
and machinery industries increased.

This structural shift within manufacturing towards higher technological content
products is reflected in the changing structure of Brazil’s exports. Figure
3.1 presents the structure of Brazilian exports from 1962 to 2009, classified
according to six technological groups: commodities (or primary products),

10 IBGE changed the National Accounts methodology in 2005 and only revised the series back to 1995. Thus, no official
consistent series covering the period since 1990 exists, undermining an accurate examination of the effects of events such as
trade liberalization introduced at the beginning of the 1990s.

11 IBGE, National Accounts. At the time of writing, aggregate data was only available for 2010 and 2011. Agriculture and ser-
vices had a stable share in total output in 2010 and 2011 (agriculture: 5.3 percent in 2010 and 5.5 percent in 2011; services:
66.6 percent in 2010 and 67.0 percent in 2011).
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natural-resource-intensive manufactures, low-tech manufactures, medium-tech
manufactures, high-tech manufactures and others (for details, see Annex Il). The
figures suggest that Brazil has managed to successfully increase its exports of
technology intensive goods.

Figure 3.1: Sectoral share of exports in total exports in Brazil, 1962-2009
(5-year averages) (in %)

Percent

1962-1969 1970-1974 1975-1981 1982-1990 1991-1994 1995-1997  1998-2002 2003-2009
Years
Commodities Natural-resource-intensive manufactures Low-technology manufactures

Medium-technology manufactures High-technology manufactures Other

Source: ECLAC (2012, Figure |.A-6)

Figure 3.1 also shows that the first important shift occurred between the early
1960s and the early 1990s. During this period, the share of Brazil’s exports of
low- and medium-tech products increased, and the share of commodities in
exports declined. By the mid-1990s, Brazil’s specialization pattern began to
gradually shift from low-tech to high-tech manufactures.

3.2.3 Productivity dynamics

According to Pages et al. (2010), Latin American countries’ productivity
continues to lag behind that of developed countries and could also not attain
the growth rates seen in East Asian countries. Since Brazil is the largest country
in Latin America, this picture for the region to a certain extent reflects its poor
productivity performance. Pages et al. (2010) estimate that Brazil ranked below
seven other Latin American countries in total factor productivity (TFP)—among
them Argentina, Uruguay, Mexico and Chile—and its TFP level was 60 percent of
that of the US (Chile’s gap was only 20 percent) in 2005.

Aldrigh and Colistete (2012) calculate the level and growth rate of labour
productivity in Brazil for different sectors and industries between 1995 and
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2009. Using data from the National Accounts, they decompose overall labour
productivity growth into three factors: (i) relating to productivity growth within
each sector; (ii) capturing static shifts of labour from low productivity to high
productivity sectors, and (iii) reflecting dynamic shifts from sectors with slow
productivity growth to those with rapid productivity growth.

Table 3.1: Labour productivity growth by sector in Brazil, 1995-2009 (in %)

Sectors 1995-2000 | 2000-2005 | 2005-2009 | 1995-2009
Agriculture and livestock 5.0 2.6 5.1 4.5
Extractive 8.2 3.0 0.2 4.0
Manufacturing 0.1 -1.0 -0.6 -0.5
Public utilities 4.2 0.6 0.8 1.9
Construction -1.6 -1.8 0.1 -1.2
Services -0.6 -0.2 1.1 0.1
Total 0.5 0.1 1.5 0.8

Source: IBGE, 2012, National Accounts

Note: Annual compound growth rates. Labour productivity is defined as the ratio between
sectoral value added and number of employees. Nominal value added deflated by sectoral
deflators.

Table 3.1 shows that labour productivity growth was high in the agriculture and
livestock sector, with annual growth rates exceeding 5 percentin 1995-2000 and
2005-2009, and more modest growth in 2000-2005. Labour productivity in the
extractive industries also expanded considerably throughout the entire period,
but after reaching peak rates in 1995-2000, nearly came to a halt in 2005-2009.
More modest gains in labour productivity were achieved in the public utilities
and service sectors, while actual losses were registered in the manufacturing
and construction industries for the 1995-2000 period. As a result, the gap in
labour productivity levels between manufacturing and services shrunk: in 2000,
labour productivity in manufacturing was 25 percent higher than in services,
whereas in 2009, it was only 11 percent higher.®

As far as the contribution of structural change and sectoral productivity gains
to Brazil’s aggregate labour productivity growth is concerned, Table 3.2 shows

12 A different picture emerges when using data for manufacturing’s formal sector for the 2001-2011 period: labour productivity
presents an unambiguous upward trend and increases at 2.2 percent per annum if measured as output per paid hour, and at 2.1
percent if measured as output per worker. Aldrigh and Colistete (2012) calculate the average of the seasonally adjusted monthly
indexes for every year as well as the annual compound growth rates. For the 2001-2009 period, labour productivity in manufactur-
ing grew at 2.2 percent per annum according to PIMPF/PIMES data, and -1.2 percent based on National Accounts data.
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that within-sector productivity growth explained 45.8 percent of aggregate
labour productivity growth in the Brazilian economy between 1995 and 2009.
The impact of the transfer of labour to higher productivity activities (static shift
effect, 70.3 percent) was partially offset by the negative dynamic shift effect
(-16.1 percent) resulting from the declining share of fast growing sectors in
total employment. Still, the structural change effect contributed considerably
(54 percent) to Brazil’s very modest aggregate labour productivity growth of 0.8
percent from 1995 to 2009.3

Table 3.2: Decomposition of labour productivity growth for the Brazilian
economy, 1995-2009

Labour productivity Labour productivity growth decomposition (in %)
growth
Annual N
. average Within- | o,atic shift Dynamic
Periods sector : Total effect
compound effect effect shift effect
growth (%)
1995-2000 0.5 17.8 105.0 -22.8 100
2000-2005 0.1 -191.9 312.7 -20.8 100
2005-2009 1.5 64.8 36.3 -1.0 100
1995-2009 0.8 45.8 70.3 -16.1 100

Source: IBGE, 2012, National Accounts

A significant variation in the nature of structural change over sub-periods is
evident. From 1995 to 2000, for example, modest aggregate labour productivity
growth (0.5 percent annually) resulted from the transfer of labour to higher
productivity activities (105 percent), although the dynamic shift effect was
negative (-22.8 percent). In the following sub-period (2000 to 2005), the within-
sector effect was strongly negative (-191.9 percent) and the static structural
change component was dominant (312.7 percent). However, between 2005 and
2009, the sectoral gains in labour productivity recovered (64.8 percent) and
contributed significantly more to productivity growth in Brazil’s economy than
structural change. The early 2000s was the worst period for labour productivity
growth in general (annual growth of 0.1 percent) and for improvements in
efficiency within sectors.

13 The methodology used to calculate these effects is presented in Annex .
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The issue can be examined in more detail by considering the weighted
contribution by individual sectors to total labour productivity growth. Table 3.3
shows that services, by far, had the largest impact (93.6 percent) on national
labour productivity growth between 1995 and 2009. Agriculture and livestock
(11.4 percent) had the second largest impact, playing a significant role in
sustaining overall productivity growth during the early 2000s. Manufacturing’s
contribution to national productivity growth was negative (-15.3 percent). Only
during the early 2000s did it play a positive role in Brazil’s recent productivity
growth. During that period, its contribution was even more important than that
of services.

Table 3.3: Contribution by individual sectors to labour productivity growth in
Brazil, 1995-2009 (in %)

Sectors 1995-2000 | 2000-2005 | 2005-2009 | 1995-2009
Agriculture and livestock 18.6 79.4 5.0 11.4
Extractive 12.3 60.3 0.5 5.9
Manufacturing -48.5 66.0 -9.2 -15.3
Public utilities 9.6 -19.4 3.5 3.9
Construction 9.1 -149.7 6.6 0.4
Services 98.9 64.4 93.6 93.6
Total 100 100 100 100

Source: IBGE, 2012, National Accounts

Pages et al. (2010) and McMillan and Rodrik (2011) provide evidence that the
structural change effect on Latin America’s labour productivity growth from
1990 to 2005 was negative or, when the decomposition of labour productivity
growth for the region is calculated with weighted averages, positive but
statistically non-significant. As shown above, the shift share analysis for
the Brazilian economy over the 1995 to 2009 period indicates that structural
change effects were positive and far from negligible. To determine whether
the economic liberalization measures of the 1990s promoted “productivity-
enhancing structural change”, McMillan and Rodrik (2011) found evidence that,
notwithstanding the fact that some relatively low labour productivity types of
services were amidst the most rapidly expanding sectors, the decline in the
share of employment was even more substantial in agriculture—one of the
lower labour productivity sectors—than in manufacturing.
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Aldrigh and Colistete (2012) replicate the McMillan-Rodrik methodology but use
data from 42 industries in Brazil for the period 1995 to 2009. In contrast with
the findings of the two previous studies mentioned, they find evidence of labour
productivity-enhancing structural change in Brazil.

In Table 3.4, the shift share estimates show that the decline of labour
productivity within industries—rather than structural change—accounted for
the bulk of the negative labour productivity growth (-0.5 percent annually)
within the manufacturing sector from 1995 to 2009.

Table 3.4: Decomposition of labour productivity growth in manufacturing in
Brazil, 1995-2009

L PR A Labour productivity growth decomposition (in %)
growth
e Within- N .
Periods average sector stEiEenii | byl Total effect
compound effect effect shift effect
growth (%)
1995-2000 0.1 -1.1 83.7 17.4 100
2000-2005 -1.0 3.7 70.0 26.3 100
2005-2009 -0.6 205.1 -122.3 17.3 100
1995-2009 -0.5 127.3 -47.8 20.5 100

Source: IBGE, 2012, National Accounts

Onereasonforthedecliningimportance and competitiveness ofthe manufacturing
sector is the increase in labour cost, as will be further explained below.

3.2.4 Manufacturing employment, wages and poverty reduction

The share of the manufacturing sector in total employment also exhibited
appreciable decline from 15.6 percent in 1990 to 13.0 percent in 1995, at a time
when trade liberalization advanced faster, later stabilizing at 12-13 percent (Table
3.5). Agriculture’s share of employment rose during the first five years, only to
decline in later years, from 25.7 percent in 1990 to 17.4 percent in 2009. Services,
by contrast, experienced a rising share in employment from 50.7 percent to 62.1
percent over the same period. Whereas employment in manufacturing grew at an
annual compound growth rate of only 1.5 percent from 1990 to 2009 (0.6 percent
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from 1990 to 1995), employment in services expanded by 3.7 percent in the same
period. Only the extractive sector lost jobs during this period.

Table 3.5: Employment by sector in Brazil, 1990, 1995, 2000, 2005 and 2009

Share in total

Sectors Employment (thousands) employment (%)
0,

1990 | 1995 | 2000 | 2005 | 2009 | 1990 | 1995 | 2000 | 2005 | 2009

Agriculture

B pr—— 15,247 | 19,101 | 17,611 | 18,981 16,778 | 25.7| 26.0| 223| 20.9| 174

Extractive 343 261 236 276 296 | 0.6 0.4 03 03 03

Manufacturing 9,261 | 9,535 | 9,494 | 11,674 12,256 | 15.6| 13.0| 12.0| 12.8| 127

Public utilities 341 362 342 372 412 0.6 0.5 0.4 0.4 0.4

Construction 4,061 | 4,380 5330 5,873 6,885 6.8 6.0 6.7 6.5 7.1

Services 30,109 | 39,906 | 45,960 | 53,730 | 60,020 | 50.7| 543| 58.2| 59.1| 62.1

Total 59,362 | 73,545 | 78,972 | 90,906 | 96,647 | 100| 100| 100| 100| 100

Source: IBGE, 2012, National Accounts

Between 1990 and 2009, the manufacturing industries that suffered most from
declining employment included oil refinery (-8.6 percent), steel (-19.5 percent),
chemical products (-27.9 percent), coffee processing (-56.9 percent) and
vegetal oil (-31.6 percent). In turn, chemical elements, pharmaceuticals, plastic
material, meat processing, textiles, sugar refinery and dairy products created
jobs at a higher rate than the average for the whole economy.

Despite the decreasing employment share of Brazilian manufacturing, total
employment in manufacturing increased in absolute terms. Overall, these
results do not support the conclusion that Brazil has entered a phase of
premature deindustrialization, though the recent decline in the share of
manufacturing in GDP does raise concerns that this sector may be suffering
from structural problems.

To assess how labour cost competitiveness in manufacturing has evolved, Aldrigh
and Colistete (2012) analyse unitlabour costs (ULC).*s During the 1990s, the growth
in manufacturing wages lagged behind the growth of value added, resulting in a
decline of the share of wages in manufacturing GDP and of ULC. Later, particularly

14 Data not shown here, available upon request.

15 Unit labour costs are calculated as labour compensation per unit of employment divided by labour productivity, adjusted
by the exchange rate.
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after 2003, ULC increased sharply, primarily as a result of currency appreciation
and sluggish productivity growth. Labour compensation rose modestly in real
terms and its contribution to increasing ULC, which were primarily determined by
stagnant labour productivity in the 2000s, was almost insignificant.

Figure 3.2 charts ULC for the major economic sectors from 1995 to 2009.%
Following a decline between 1999 and 2004 due to local currency devaluation,
ULC in all sectors experienced rapid subsequent growth. ULC increased by
more than 110 percent for the Brazilian economy in aggregate and by more
than 130 percent for manufacturing between 2004 and 2009. The increase in
ULC was associated with the appreciation of the Brazilian Real following the
commodity boom in this period. Growth in average labour compensation for the
entire economy, when deflated by the effective exchange rate, reached nearly
17 percent annually between 2004 and 2009, while labour productivity growth
was stagnant, as discussed earlier.

Figure 3.2: Evolution of ULC by sector in Brazil, 1995-2009 (1995=100)
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Source: IBGE, 2012, National Accounts
Note: Effective exchange rate to the currencies of Brazil’s 16 largest trade partners.

16 ULC deflates labour compensation by the effective exchange rate of Brazil’s 16 largest trade partners, as calculated by the
Bank for International Settlements (BIS). Labour compensation is the sum of wages, social contributions and mixed earnings.
Mixed earnings refer to earnings received by self-employed persons and owners of non-registered economic units, which are
not classified as part of the formal business sector.
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The structural changes that took place in the Brazilian economy have been
accompanied by a reduction in poverty. Table 3.6 provides an overview of the
poverty rate for rural and urban areas in Brazil. It shows that poverty declined
from 48 percent of the total population in 1990 to 24.9 percent in 2009. In rural
areas, the reduction in poverty was even more significant, declining from 70.6
percent in 1990 to 39.3 percent in 2009. The poverty rate in urban areas also
declined from 41.2 percentin 1990 to 22.1 percent in 2009.

Table 3.6: Population below the poverty line in Brazil, 1990-2009 (in %)

1990 | 1993 | 1996 | 1999 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Urban | 41.2 | 40.3|30.6 [ 32.9 | 34.1 | 34.4 | 35.8 | 34.4 | 32.9 | 30.0 | 27.0 | 22.8 | 22.1
Rural 70.6 | 63.0 | 55.6 | 55.3 | 55.2 | 55.7 | 54.6 | 54.1 | 53.3 | 50.1 | 45.7 | 41.2 | 39.3
Total 48.0 | 45.3 | 35.8 | 375 | 37.5 | 37.8 | 38.7 | 37.8 | 36.4 | 33.4 | 30.2 | 25.8 | 24.9

Source: ECLAC (2011, Table A-4)
Note: Includes people below the indigence line or living in extreme poverty.

3.2.5 Conclusions

Labour productivity growth in Brazil’s manufacturing sector has been slow over
the past two decades. Moreover, manufacturing shares in total GDP and in total
employment has declined over the same period. Within the manufacturing
sector, however, Brazil seems to have transformed its productive structure from
low-tech to high-tech manufactures and has thereby realized a net increase of
employment in the manufacturing sector. Labour compensation per employee
has increased modestly in recent years. These factors have contributed to a
significant reduction in poverty rates.

Despite these improvements in the decline in poverty, poverty, growth and the
sustainability of current trends remain a concern. The increase in labour costs
is reflected by a loss of competitiveness in international markets, thus casting
some doubts about the economic prospects of the Brazilian economy.
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3.3 The Russian Federation®
3.3.1 Background

Until the dissolution of the Soviet Union in 1991, the government’s industrial
focus was on subsidized heavy industry (based on natural resources such
as oil, metals, chemicals, etc.) and the military-industrial complex (MIC).
Despite the partial or full privatization of the majority of manufacturing
enterprises in the 1990s, and the conversion of many MIC enterprises into civil
ones, manufacturing output declined. Consumer goods manufacturing was
underdeveloped and firms could not produce competitive goods in terms of
either quality or price due to the lack of investment, low production capacity
and competition from imports resulting from the liberalization of trade.

By the mid-1990s, the Russian Federation government had stabilized the
inflation rate—which stood at 8oo percent in 1993—and the exchange rate
by financing budget deficits through borrowing at very high interest rates.
Uncontrolled borrowing and the ensuing crowding out of private investment
as well as the decline in productivity ultimately led to the financial crisis of
1998, with the government defaulting on domestic debt and a resulting four-
fold devaluation of the national currency. While output contraction affected all
sectors, it was more severe among consumer goods manufacturing industries
than among resource-based or resource-related industries. The output of the
oil and energy industry decreased by 63.9 percent compared with the level of
1992 and production in the metal industry fell by 51.7 percent. On the other
hand, the consumer goods and construction materials industries experienced
even sharper declines of output to 11.1 percent and 27.1 percent of the levels of
1992 (Yasin, 2008).

The majority of manufacturing enterprises had been involved in barter and non-
monetary deals priorto 1998, and thus had no major bank deposits to lose when
the banks declared bankruptcy in 1998. Any obligations manufacturing firms
had to banks devalued considerably, while the depreciation of the exchange
rate increased the price of imported goods, which consequently boosted the
price competitiveness of domestic producers. This in turn facilitated import
substitution. In addition, real wages plunged to their lowest levels since 1991,
which reduced labour costs and encouraged domestic consumers to switch

17 This section draws upon a background paper prepared for the UNIDO BRICS project: B. Kuznetsov, V. Gimpelson and A.
Yakovlev, “ The Manufacturing Sector in Economic Development, Employment and Incomes: The Case of Russia”, paper pre-
sented at the UNIDO and UNU-MERIT International Workshop on “The Untold Story: Structural Change for Poverty Reduction
— The Case of the BRICS”, Vienna, 16-17 August 2012.
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from imported to relatively cheaper domestic products.

Manufacturing declined in absolute as well as in relative terms. The service
sector grew or at least declined less rapidly than the manufacturing sector (the
share of services in GDP increased from 25 percent in 1991 to 43 percent in
2002), while the extractive industries (primarily oil and gas production) also
outperformed manufacturing by focusing on export markets rather than on
the domestic one. The metal industries (such as the ferrous and non-ferrous
metals industries) also shifted their orientation from the domestic towards
export markets, thereby increasing their share in both total manufacturing and
total manufacturing employment. The food processing industries were also
successful in increasing their share in total manufacturing.

3.3.2 Manufacturing output and exports

The growth of production following the 1998 crisis allowed enterprises to
increase their capacity and labour utilization which, in turn, lowered the costs
of production. Manufacturing output had grown continually until the onset of
the global financial crisis in 2008 (Table 3.7). It should be noted that the output
growth of some industries was higher than their growth of value added due to
a shift to assembly and processing of imported intermediate goods with low
value added content. By 2008, manufacturing output had recovered to around
84 percent of its 1992 level. Certain industries, such as electrical equipment
and electronics (139.3 percent), pulp and paper (127.9 percent) and rubber
and plastic (124.4 percent) exceeded their 1992 level of activity, while others
like textiles (-26 percent), leather products (-27.1 percent) and machines and
equipment (-61 percent) deteriorated further (Rosstat, 2009, pp. 204-205).
On the whole, the share of manufacturing industries in the economy steadily
declined with the exception of the basic metals and fabricated metal products
industries.
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Table 3.7: Annual output growth in manufacturing by industry in the Russian
Federation, 2000-2011 (in %)

2000 | 2003 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

Total 7.6

manufacturing 10.9 | 10.3 8.4 | 10.5 | 0.5 |-15.2 | 11.8 | 6.5

Food and bever-

ages, tobacco 5.3 6.9 | 6.6 7.3 7.3 1.9 | -0.6 | 5.4 1.0

Textiles, wear-

ing apparel, fur 24.9 | 1.2 3.6 | 11.8 | -0.5 | -5.4 |-16.2 | 12.1 | 2.6

Wood products | 14.1 | 9.7 | 71 | 3.6 | 79 | -0.1 |-20.7| 11.4 | 4.0

Chemicals and

chemical 15.2 | 5.4 | 4.1 4.7 | 6.6 | -4.6 | -6.9 | 14.6 | 5.2
products

Basic metals,

fabricated 15.3 | 7.2 7.0 9.7 4.5 | -2.2 | -14.7 | 12.4 | 2.9

metal products

Machinery and

equipment nec 5.7 | 19.0 | -0.3 | 11.7 | 26.7 | -0.5 | -31.5 | 12.2 | 9.5

Electrical
machineryand | 25.0 | 43.2 | 33.2 | 15.0 | 10.9 | -7.4 |-32.2 | 22.8 | 5.1
apparatus

Transport
equipment

10.7 | 14.0 | 7.1 4.7 7.8 0.4 |-37.2 | 32.2 | 24.6

Source: Kuznetsov et al. (2012) based on Rosstat data

Growth between 1999 and 2008 was relatively high, but mostly reflected the
country’s economic recovery from the 1998 crisis, fuelled by an increase in the
utilization of existing production capacity and labour. With the exception of the
energy and metal industries, which are driven by exports, manufacturing growth
in the Russian Federation has primarily been attributable to domestic demand.
There are clear signals that the global competitiveness of the Russian Federation’s
manufacturing sector has declined, i.e. it is characterized by relatively low
productivity growth in relation to labour cost increase, and that domestically
manufactured goods are increasingly losing out to imported products. The fastest
growing sectors over the past decade have mostly been non-tradable goods and
services such as retail trade, construction, real estate and telecommunications.
These sectors are also the main generators of employment growth.
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Figure 3.3: MVA growth rates and the share of manufacturing in the Russian
Federation economy, 2003-2010 (in %)
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Source: Kuznetsov et al. (2012) based on Rosstat data
3.3.3 Productivity dynamics

Labour productivity in Russian Federation manufacturing has been improving
steadily since the first half of the 1990s. This reflects a “creative destruction”
process driven primarily by the shedding of excess labour and the closing down
of inefficient lines of production. The “creative” component has only played a
minor role: few new enterprises have been established and few new productive
jobs created in existing firms; technological innovation continues to be low,
both in terms of new process technologies and new products.

Given that the employed labour force grew only modestly and that post-crisis
(i.e. post-1998) investment levels remained low, growth at the macro-level has
mostly been based on increases in the productivity of capital and labour. This
is reflected in micro-level data which indicates improved efficiency in terms
of total factor productivity (TFP) in nearly all industries and sectors (excluding
state regulated industries such as the electric power industry) (Yasin, 2004).
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Table 3.8: Annual labour productivity growth rates by major activities in the
Russian Federation (in %)

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Total Economy 7.0 6.5 5.5 7.5 7.5 4.8 -4.1 3.0
Agriculture 5.6 2.9 1.8 4.3 5.0 10.0 4.6 | -10.0
Fishing 2.1 4.3 -3.5 1.6 3.2 -4.6 6.3 | -23.6
Mining 9.2 7.3 6.3 3.3 3.1 0.9 8.5 0.6
Manufacturing 8.8 9.8 6.0 8.5 8.4 2.6 -4.1 8.3
Construction 5.3 6.8 5.9 15.8 | 12.8 9.1 -5.6 -1.3
Trade 9.8 10.5 5.1 10.8 4.8 8.1 -1.0 -1.2
Igar:;pl?r:itczr,:gm 7-5 8.7 21 | 10.7 | 75 6.4 | 4.6 | 2.4

Source: Kuznetsov et al. (2012) based on Rosstat data

Labour productivity in manufacturing increased by more than 6o percent
between 2002 and 2010 (Table 3.8). However, a significant increase in labour
costs and in other costs such as energy, intermediate goods, etc., meant that
the manufacturing sector was only able to hold the ground it had gained by the
mid-2000s, and was not able to enhance its competitiveness. In terms of output
growth, labour productivity improvements and investment attractiveness,
the construction industry, retail trade and other services outperformed
manufacturing industries. Prior to the global financial crisis of 2008, the share
of manufacturing imports (consumer and investment products) had accelerated,
reflecting the fact that domestic producers failed to meet increasing domestic
demand with the supply of affordable quality products. Manufacturing exports
also did not expand significantly. Resource-based and resource-related
industries, including the metal, chemicals and wood industries, continued to
account forthe bulk of exports. Higher capacity utilization was not accompanied
by new capacity creation, despite growing domestic demand. Low-technological
innovation and technological backwardness remain the Achilles’ heel of of the
Russian Federation’s manufacturing sector. No progress in terms of innovation
is visible among manufacturing firms (Table 3.9).
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Table 3.9: Indicators of innovation activity in the manufacturing sector in the
Russian Federation, 2000-2010 (in %)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Share of firms
in manufactur-
ing producing | 10.6 | 9.6 | 9.8 | 10.3| 10.5| 9.3 | 9.4 | 9.4| 9.6 | 9.4| 9.3
technological
innovations

Share of new
(innovative)
goods and
services in
total sales in
manufacturing

44 | 42| 43| 47| 54| 50| 55| 55| 51| 46| 4.9

Share of ex-
penditure on
innovation in 1.4 | 14| 18| 1.6 1.5 1.2 1.4 | 1.2 1.4 | 1.9 1.5
total sales in
manufacturing

Source: Kuznetsov et al. (2012) based on Rosstat data

The reason for the sluggish innovation in Russian Federation firms is partly
attributable to the history of the Russian Federation’s national innovation
system (NIS) and its institutional shortcomings. Following the collapse of
the Soviet Union and the privatization of the majority of former state-owned
manufacturing firms, the link between R&D institutions and production was
severed. The unstable macroeconomic conditions during the transition period
of the 1990s, which provided little incentive for innovation combined with a
decrease in state funding, resulted in a downgrading of industrial R&D in the
Russian Federation by the early 2000s.

3.3.4 Manufacturing employment, wages and poverty reduction

Employment in extraction industries (particularly in the oil and gas industry)
increased in the 1990s as higher wages attracted workers, but net job creation
remained modest. By the mid-1990s, the share of employment in the extractive
industries as a whole amounted to around 7.5 percent. For the manufacturing
sector, however, the transition from a centrally planned to a market economy
came at a high cost: approximately 5 million jobs were lost in total. By the end
of the 1990s, manufacturing employment had become even more volatile: the
economic crisis of 1998 affected many manufacturing industries (Table 3.10),
with the machinery and equipment and the textiles, leather and footwear
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industries being hit the hardest. These industries were simply uncompetitive
and employment decreased further between 1997 and 1999: machinery (-10
percent), electronic components (-12 percent), textiles (-15 percent) and leather
and footwear (-15 percent).

Employment in manufacturing did notimprove much in the 2000s. The relatively
low growth of manufacturing’s share of GDP resulted in further job destruction
in all major manufacturing industries. Between 2000 and 2007, 2 million
manufacturing jobs were lost, although MVA grew at 8 percent annually. This
substantial reduction in employment, which largely occurred in medium and
large enterprises (MLE), was attributable to two factors.® First, the downsizing
of production (and employment) in MLEs (most of which had been established
in the Soviet era) meant that some MLEs became small firms. Second, the
restructuring of MLEs included the outsourcing of many functions to smaller
firms —a “creative destruction” process which resulted in improved productivity
as discussed in the previous subsection. In spite of the implementation of
formal and informal anti-crisis measures by the Russian Federation government
to minimize job losses at the height of the 2008 global financial crisis,
employment in manufacturing again significantly declined in 2009 (Table 3.10).

Manufacturing wages began to increase higher than productivity growth
following a decreasing trend in the 1990s. Between 2002 and 2008, real wages
in manufacturing grew by around 17 percent annually. However, wage increases
in manufacturing were lower than those in other sectors and lagged behind
average wages. The average wage in manufacturing had been 6.3 percent higher
in 2000 than the national average wage. By 2005, it was 1.5 percent lower and
by 2008, 7 percent lower than the national average wage.

One interesting characteristic of the Russian Federation’s labour market is that
manufacturing employment fluctuates much less than output. Firms generally
do not adjust to market fluctuations by dismissing workers, but rather by
reducing their working hours and cutting wages. That is, employment functions
as a type of safety net against poverty in the face of economic crises and market
fluctuations. The downside of this approach is that wage cuts allow less efficient
firms to survive. Although employers generally refrain from laying off workers,
net employment in manufacturing has declined over the long run. A sector
that sheds jobs and pays lower than average wages can only make a limited
contribution to poverty alleviation. Moreover, the process of deindustrialization
of the Russian Federation which began in the 1990s has dealt a significant

18 Ninety percent of jobs in industry in 1999-2000 were in MLEs (84.3 percent in 2004). Between 2000 and 2004, 14 percent
jobs (or 1.7 million) in MLEs were lost, most in manufacturing enterprises (1.3 million jobs or 16.4 percent). The decline in em-
ployment was even more pronounced in some industries such as the wood and pulp industry (-22.6 percent) and the textiles,
wearing apparel and leather and footwear industries (-34 percent).



‘papnjouljou aie A}1jua |eSa)] e se palalsiSal Jou Sinauaidaliua |BNpIAIPU| “SWIY ||eWS pue wnjpaw ‘981e) ul saakojdwa jo saqunu a7 ‘yuswhojdws paziuesiQ 210N
‘B}EP 1BISSOY UO paseq (210g) ‘| 13 A0SIUZNY| :924N0S

(474 /g8e 1€€ 61€ L6t 86¢ €le 69¢ Ll 8/t 09z 19z g1e 88¢ (249 6Y7¢ Sunnypejnuew JaylQ

166 ot 9SGt | ghtt  |[#hrt |zoet | ozt | gfeft  [tle‘t | 9o€t | gobr | SWET  |obEr | /&bt | #WST |99 juawdinba Jodsuelp

juswdinba jeando

092 frzg 216 906 698 /88 506 1€6 €56 zo00‘t  |S€o‘t | Poo‘t | 696 ‘e |26zt | 6 DU 2ILO3) eI

199 €/9 680t | 6ot‘t | EST'T Goz't | /g€t |fogt |¥66‘T |Soo‘c |1g0‘c |oft‘c | /t€c 0/fc | 109 | WEgc juawdinba pue Aauiydepy

spnpoud jejaw

06 866 ofr't | WSt |eZi't |ozet | gozt |oWzt | /g9z't  |to€t | 6Ser | Ziet | [G1T 9zt | 69€T | Giv‘T
pajedlige) pue sjejaw diseq

synpouid

199 965 869 S/9 119 6479 S/9 60/ 79/ 19/ 18/ 18 99/ €/3 956 zlo‘t EIUIW [ EIL-UOL 15410

e 65z S6c age 744 VAT 6¢c (Y44 LEe 1€ Loz S0z o6t (74 ofre VAT sjnpoid onsed pue Jaqqny

S3.q1y apew-uew pue

1€h Tl 88l (41 095 €95 059 129 059 089 /ol 8/9 (474 889 cel 89/ spnpoid [EaIwaY ‘S|eawdL)

1any 1eajpnu pue spnpoid

Sot 801 121 7€t 7€t 91 8€1 z0z 0T g1z 912 174 81T che €9z 192 wnajouad paugs ‘a0

Sunuud pue Suiysngnd ¢s3n

79€ 29¢ oot 66€ 107 €6€ 0/€ 9/¢ 08€ 2149 a1y g€ 29¢ 69€ Gg€ 748 -poud saded pue saded ‘djng

Y9z 9/t le€ 149 9€€ 85E z8¢€ 06€ 60% 9of 06€ 89¢€ oof 61 19 005 s1onpoid poom pue poo

1eamjoo)

PAS 85 €L 6/ /9 o/ 18 76 901 /ot 334 611 194 oft 651 €61 .
pue spnpoud Jay3es) ‘4ayiea

€ee 1€€ z6€ 25,4 3°1/ S6Y 959 119 969 yAvA 64/ €9/ 68/ 168 S00‘Tt | €91‘T s1anpoud 3)11x) pue Sa)1Ixa)

022870} pue SageIana(q

1€ e (bt | /ShT | ofht Wbt | ehSt | g8S‘Tt | S09‘T | €29t |thot | Z6S‘T | ziSt | €85t |129T | fh9‘r Suipnpul “snpoid pooy

018/ |gr1‘’g |9zI‘6 | 6526 |1he'6 |215‘6 | 0266 | €of‘or | 66/‘CT | /g6°0T |zlztt |TOT‘TT | 20Tl | 2€6‘TT | 0E6‘eT | 0E6°CT Sunnypejnuepy
868 S16 9.6 9/6 9.6 986 z€o‘t | S90‘t |Ser‘t | 6/1‘t | ego‘t | 090‘T |ZSrt | 1GT'T free't |19zt Suihuienb pue Sujuiy
61/9Y | gehlhy | €9E6h | fh6‘gh | 960°gl | L61‘gh | ofi‘6Y | 2gg‘6Y | G19‘0S | €19°0G | 8€z1G | gGT‘TtG | G05‘TS | €£0*WS | 28695 | 69/‘gS Awouoda e30]

0102 600z | gooz | Zooz 9002 Sooz | Yooz €00z 2002 1002 0002 6661 8661 1661 9661 G661

(spuesnoy)) otoz-S661 ‘uoljesapay ueissny ayj uj Aiysnpuj Suunydejnuew Aq JuawAojdwa Jo uoiIn|oAg :ot-€ 3jqel



STRUCTURAL CHANGE, POVERTY REDUCTION AND INDUSTRIAL POLICY IN THE BRICS

51

blow to wages in some regions, especially in so-called one-company towns
(“monotowns”), where one large manufacturing enterprise is the main provider
of jobs. In the Russian Federation, unlike in other emerging economies,
the development of manufacturing has not contributed to the generation
of relatively higher paid jobs. Furthermore, in the last two decades, jobs in
manufacturing (particularly ‘blue collar jobs’) have become less attractive for
young people. The system of education and training in manufacturing has
essentially disappeared and the lack of suitably qualified labour represents a
major constraint for the manufacturing sector.

Despite the disappointing performance of manufacturing, the Russian
Federation witnessed a decline in poverty during the 2000s (the population
below the poverty line decreased from 29 percent in 2000 to approximately
12.8 percent in 2011). This is primarily attributable to higher pensions, wage
growth in non-market service sectors (such as state-financed healthcare and
education) and to a lesser extent to state and municipal job creation.

3.3.5 Conclusions

Although the Russian Federation has been experiencing deindustrialization
since 1989, manufacturing continues to play an important role in the economy.
The sector’s importance is not so much related to its size in terms of output
or employment, but rather to its role in producing both consumer goods and
intermediate inputs for other industries. Moreover, manufacturing is a high-
technology sector that generates and absorbs a majority of technological
innovations. In these industries, Russian Federation manufacturing is particu-
larly vulnerable. Most manufacturing industries lag behind global leaders in
terms of technology, input utilization efficiency and quality of manufactured
goods. The challenges the Russian Federation’s manufacturing sector faces in-
clude obsolete capacities, inadequate skills and competencies, inefficient allo-
cation of production and labour, lack of modern infrastructure and inadequate
market institutions.

Over the last two decades, manufacturing firms in the Russian Federation have
undergone an extensive and largely healthy ‘creative destruction’ process that
has facilitated adjustments to a market economy and the further development
of market institutions. Despite these positive developments, there still is
a lot of room for government policies to further promote manufacturing
competitiveness.
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3.4 India®
3.4.1 Background

In India, the relationship between structural change, growth and poverty
reduction reflects the country’s changing economic policies — from a free trade
regime to a relatively closed, protectionist regime following independence in
the 1950s until the 1980s, when the country began to move back towards an
open, increasingly liberal economic regime.

A substantial shift in the share of GDP from agriculture to industry and services
(Figure 3.5) has taken place. The service sector growth rate accelerated in the
late 1970s, with the share of agriculture in GDP declining and that of industry
remaining almost stagnant.

Figure 3.5: Composition of GDP in India, 1950-1951 to 2009-2010 (in %)
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Source: Aggarwal and Kumar (2012) based on Central Statistical Organization (CSO)

19 This section draws upon a background paper prepared for the UNIDO BRICS project: A. Aggarwal and N. Kumar, “Structural
Change, Industrialization and Poverty Reduction: The Case of India”, paper presented at the UNIDO and UNU-MERIT Inter-
national Workshop on “The Untold Story: Structural Change for Poverty Reduction — The Case of the BRICS”, Vienna, 16-17

August 2012.
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The emergence of services as a leading sector does not come as a complete
surprise, considering that in market-led growth economies, competitive
advantage drives resource allocation and technical efficiency. India appears
to have developed competitive advantages in services due to the availability
of a large pool of skilled labour, which the education and technology policies
adopted in the early phases of development helped to create (Kumar, 2001).
The near stagnant share of manufacturing in the economy makes plain that
India did not enjoy similar competitive advantages in the manufacturing sector.

A key question has therefore been whether the service sector can continue to
be an engine of growth for India. Many argue that this pattern of growth may not
be sustainable, given that the manufacturing rather than the service sector has
the strongest links to India’s domestic economy on the whole. Others point out
that service-led growth may not be sustainable due to the service sector’s high
degree of informality.

3.4.2 Manufacturing GDP and exports

The growth performance of manufacturing was mixed from 1974 to 2008.
Although manufacturing expanded at an average annual growth rate of 7.4
percent (Figure 3.6), periods of high growth were followed by sharp declines. Six
broad phases of growth can be identified, each covering a complete business
cycle: 1973-74 t0 1979-80; 1980-81 to 1987-88; 1988-89 t0 1991-92; 1992-93 to
1995-96; 1996-97 t0 2003-04; and 2003-04 to 2007-08.

We will use these six phases of growth and sectoral technology taxonomy to
analyse structural change. We distinguish between four categories: the low-
tech, medium-low-tech, medium-high-tech and the high-tech sectors.>® Low-
tech sectors are primarily processors of agricultural raw materials and include
labour intensive activities with low capital-labour ratios. Enterprises in this
category are usually small. Medium-low-tech sectors include mineral-based
firms and large enterprises operating with high capital-labour ratios. Medium
high-tech industries largely consist of chemical and engineering firms, while
high-tech industries are science-based, modern industries with large R&D
expenditures.

20 The four-group classification is taken from a taxonomy developed by the OECD (1987). For more information, see Kumarand

Siddharthan (1994), Aggarwal (2001), Kumar and Joseph (eds.) (2007).
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Figure 3.6: Manufacturing growth rates in India, 1973-1974 to 2007-2008
(in %)
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Source: Aggarwal and Kumar (2012) based on the Annual Survey of Industries (ASI) data

High-tech industries were the fastest growing segment of the manufacturing
sector prior to 1990. Their growth subsequently slowed, with the lowest growth
rates recorded in 1996-2002, as depicted in Figure 3.7. High growth in this
segment in earlier periods was, in part, attributable to a much lower starting
point than that of firms in the medium- or low-tech industries. Yet the sharp
drop in its growth rate cannot be explained by its increasing size. It remains the
smallest segment of the manufacturing sector by a wide margin. Interestingly,
the low-tech segment, which witnessed steady growth in the 1980s and early
1990s, also suffered in later years. It partly recovered during the boom period of
2003 to 2007. While both high- and low-tech firms experienced slower growth,
medium-low-tech and medium-high-tech sectors grew rapidly during the boom
years of the early 2000s.
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Figure 3.7: Average growth rates by technology-based segment in Indian
manufacturing, 1974-1975 to 2007-2008 (in %)
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Source: Aggarwal and Kumar (2012) based on the Annual Survey of Industries (ASI) data
Note: These calculations use the average annual growth rate of each segment over the sub-
periods identified above to smooth the growth rate time series for each segment.

Although the medium-high-tech sector grew rapidly between the mid-1970s
and the late 1990s, it was the medium-low-tech industries (consisting mainly
of petroleum and steel products) that grew more rapidly and captured over
40 percent of the total share of value added in manufacturing. The medium-
tech segments (medium-low plus medium-high-tech) account for nearly three-
fourths of MVA. Until the early 1990s, the science-based high-tech segment also
increased its share steadily from 1.4 percent in 1973 to 3.5 percent by 1993. In
the post-1993 period, however, the trend has reversed. This segment remains
the smallest component of India’s manufacturing sector, which explains India’s
inability to successfully export high-tech products (Kumar and Joseph, eds.,
2007).

Overall, India has moved towards scale-based capital intensive medium-tech
industries (low- and high-tech) and away from both labour intensive low-tech
industries and science-based high-tech ones.
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3.4.3 Productivity dynamics

Productivity per worker in the Indian economy has grown considerably since
1980. Productivity growth was most rapid in the service sector, with industry
coming in second (Aggarwal and Kumar, 2012). Agriculture, on the other hand,
witnessed only marginal improvement of productivity. A more disaggregated
picture indicates that productivity in community services grew slowest within
the service sector, while manufacturing and construction experienced little
productivity growth in the industrial sector.

The effects of productivity performance on employment and poverty are
ambiguous, since productivity growth can displace labour. If the displaced
labour ends up in activities with lower productivity, economy-wide growth may
slow down and poverty may increase. To analyse the contribution of structural
change (changes in the composition of employment) to labour productivity
growth, a reduced version of the shift share analysis applied in Section 3.2
for Brazil is used.?* Thus, labour productivity growth is decomposed into
two components: within-sector productivity growth and productivity growth
attributable to structural change. The decomposition analysis was performed for
six major sectors: (i) agriculture, (ii) mining and quarrying, (iii) manufacturing,
(iv) construction, (v) trade, financial and business services, and (vi) transport,
storage and communications.

The structural change effects have been positive in India, as the results in
Table 3.11 indicate. Labour displaced from agriculture has been moving to
more productive non-primary sectors. However, the structural change induced
effects were more palpable during the 1970s and 1980s than in later periods.
For instance, between 2004 and 2010, structural change only explained 5.6
percent of total productivity growth. Intra-sectoral productivity growth was the
primary source of productivity growth during the entire period from 1972 to 2010,
particularly in the latest sub-period. The slowdown in structural change effects
indicates that while there has been structural change in Indian employment
from less to more productive sectors, the shift has not taken place towards the
most productive sectors in recent years.

21 In this version of the shift share analysis, annual changes for all years in a given period are taken into account. Therefore,
the dynamic effect becomes zero. Productivity change is now decomposed into a within-effect and structural change effect
(Van Ark and Timmer, 2003).
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Table 3.11: Contribution of structural change
productivity in India, 1972-2010

in employment to labour

197273 | 197778 | 1983-84 | 1993-94 | 1999-00 | 2004-05
to to to to to to
1977-78 | 1983-84 | 1987-88 | 1999-00 | 2004-05 | 2009-10
Within-effect 8.6 33 25 30.1 9.7 48.0
Structural change 3.4 7.2 75 93 5.0 2.9
Teilleloty 12.0 10.6 10.0 1 0.8
productivity growth : : ’ 39-4 o %
Share of structural change (%) 28.1 68.5 75.0 23.5 34.1 5.6
Share of within-effects (%) 71.9 315 25.0 76.5 65.9 94.4

Source: Aggarwal and Kumar (2012) based on National Sample Survey (NSS) data

A similar decomposition of labour productivity growth can be performed within
the manufacturing sector, distinguishing between the four main categories
based on level of technology. Figure 3.8 presents labour productivity trends in
thefourtechnology categories. The low-tech segment has the lowest productivity
level and growth rate; productivity growth in the other categories is higher.
Though productivity has grown in all subsectors, growth is most pronounced in
the capital intensive medium-tech and in the science-based high-tech sectors.

Figure 3.8: Labour productivity growth by technology-based segment in Indian

manufacturing, 1973-1974 to 2007-2008 (in %)
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Table 3.12 shows that labour productivity growth in Indian manufacturing is
mainly driven by intra-sectoral growth. Structural change effects have been
marginal. More importantly, however, the structural change effect is not even
positive for three out of six sub-periods. In fact, sectoral reallocation of labour
in the manufacturing sector has been growth—reducing since 1996, with workers
increasingly being absorbed into lower productivity activities.

Table 3.12: Labour productivity growth by technology segment and decomposi-
tion of productivity growth in Indian manufacturing, 1974-1975 to 2007-2008
(in %)

Productivity
Year Low- | Medium | Medium | High- | change due In:;:zstci:?i:al T(:tt:ilulstli)\?iur
tech | low-tech | high-tech | tech | to structural P rowth v P owth ty
change § 8
1?;?;_58:)0 04 0.2 1.2 2.6 2.1 4.5 2.4
1980-81 to
2987-88 4 40 = 6.8 73 84.2 915
1988-89 to
91991-32 >0 42 20 91 0.8 373 38.1
1?3359320 I 25 0.8 14 617 62.8
1996-97 to
2(9)029-23 35 25 o 57 35 66.6 63.1
2003-04 t0
2027-38 15 70 53 4.0 09 68.7 67.8

Source: Aggarwal and Kumar (2012) based on the Annual Survey of Industries (ASI) data

3.4.4 Manufacturing employment, wages and poverty reduction

Survey data show that less than half of the population make up the labour force
and that the labour market participation rate has been stagnating. According
to Aggarwal and Kumar (2012), employment growth reached its peak level in
the 1970s and has been declining since. The global boom of the early 2000s
resulted in more rapid growth of employment, but the growth rate dropped to
below 2 percent following the global financial crisis of 2008, despite the fact
that India’s GDP grew at around 7 percent during this period (Table 3.13).
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Table 3.13: Employment growth rate in the Indian economy, 1961-2010 (in %)

1961- 1971- 1981- 1991- 2001- 2008-
1970 1980 1990 2000 2007 2010
Employment
growth rate 0.9 3.1 2.6 1.8 2.5 1.8

Source: Aggarwal and Kumar (2012) based on Total Economy Database

The different sectoral growth rates in GDP have had obvious impacts on the
structure of employment. Nevertheless, due to heavy concentration of the
workforce in the agricultural sector during the early 1970s, the distribution
of employment in India is still highly skewed in favour of agriculture. Thus, in
2009-10, 53 percent of the workforce was still employed in agriculture and only
contributed 14.6 percent to GDP. The 25.4 percent of the workforce in services
contributed about 57 percent of GDP. Industry, including manufacturing,
employed 21.7 percent of the labour force and accounted for over 28 percent of
value added.

Within industry, the construction sector boasted the fastest employment
growth, followed by mining and quarrying. Between 2004 and 2010, employment
in both manufacturing and infrastructure declined. This reflects the fact that
deindustrialization is already underway in manufacturing. Much of the labour
released from agriculture has been absorbed by the construction industry, where
employment has been expanding rapidly (Eichengreen and Gupta, 2011). Mining
and quarrying is another important sector that has consistently demonstrated
higher employment growth than manufacturing. Infrastructure has been
marginalized since the 1990s. Within the service sector, community and personal
services have declined sharply, while trade and business services have recorded
rapid increases. Much of this growth is attributable to a reallocation of labour
within the service sector rather than to net creation of employment.

The average earnings of workers have risen. However, given that structural
change in employment has not resulted in the reallocation of labour towards
more productive sectors, it is likely that the average daily wage earnings of
labourers have not improved much either. Table 3.14 presents earnings indices
by sector relative to agriculture. Although labour as a whole has gained in real
terms, there is considerable and increasing inter-sectoral wage inequality.
Real wages are lowest in agriculture followed by wages in trade, low-tech
manufacturing, construction and transport. Financial and business services not
only have the highest wages, they have also witnessed the most rapid growth in
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terms of earnings and salaries. Clearly, wages in skill intensive, modern sectors
have increased the fastest.

Table 3.14: 2009 earnings index and earning changes 2004-2005 to 2009-2010
in India (Agriculture = 100)

Earning index: |Change in earnings:
Agriculture=100 Agriculture=100

Agriculture 100 100

Mining 311.5 7.4

Low-tech manufacturing 140.3 359.0
Medium- and high-tech manufacturing 254.8 377.7
Electricity 394.4 213.6
Construction 231.2 531.3
Trade 133.9 348.7
Transport 235.8 308.9
Financial and business services 430.3 498.3
Community services 321.3 343.2

Source: Aggarwal and Kumar (2012) based on National Sample Survey (NSS) data

The majority of jobs created since economic liberalization in India in the 1990s
has been in the informal labour segment, with formal sector employment
declining. There are significant productivity differences between the informal
and the formal sectors (Kochhar et al., 2006; Mazumdar and Sarkar, 2008;
Kathuria, 2011). The lack of significant structural change that reallocates activity
from the low productivity informal sector to the high productivity formal sector
can constrain the growth of aggregate productivity in the economy. Most
informal jobs have been created in the service sector, which casts doubts on
the sustainability of service-led growth. An argument for a shift in favour of
the manufacturing sector is the fact that the degree of formal employment in
manufacturing is among the highest of the economy.
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Table 3.15: Share of informal economy in value added in India, 2004-2005 and

2009-2010 (in %)

Sector

2004-05 2009-10
Agriculture 94.4 94.6
Mining and quarrying 8.7 12.2
Manufacturing 35.5 31.7
Electricity, water, etc 3.1 2.9
Construction 63.6 56.3
Trade, hotels & restaurants 77-4 75.1
Transport, storage & communications 55.8 60.2
Financing, real estate & business services 49.2 50.0
Community services 43.0 40.3
Total 56.2 54.8

Source: Aggarwal and Kumar (2012) based on Central Statistical Organization (CSO)

Poverty rates in India have been declining significantly since 1968, though the
2006 figures are still comparatively high (Figure 3.9).%

Figure 3.9: Poverty rates in India, 1951-2006 (in %)
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Source: Aggarwal and Kumar (2012), based on Datt and Ravallion (2011)

22 All observers agree that the trend in Indian poverty is a declining one, but some estimates claim that there have been
higher levels of poverty in recent years. For instance, according to Chen and Ravallion (2008), the poverty headcount in 2005
was over 40 percent of the population.
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The ‘very poor’ in India refers to those who fall below 75 percent of the poverty
line. According to estimates of Dev and Ravi (2007), the poverty ratio of the
‘very poor’ declined from 24.8 percent of the total population in 1983 to 15.5
percentin 1993, and to 10.3 percentin 2005 (Table 3.16). Notably, the reduction
in the percentage of the very poor has been more striking in rural areas than in
urban ones, particularly during the period 1993 to 1994 and 2004 to 200s5.

Table 3.16: Poverty ratios in rural and urban areas in India, 1983-1984 to 2004-
2005 (in %)

Rural Urban All
Very Very Very
Poor poor Poor poor Poor poor
1983-84 45.8 25.5 42.3 22.5 44.9 24.8
1993-94 37.3 29.2 32.6 16.0 36.0 15.5
2004-05 29.2 9.6 26.0 12.0 28.3 10.3

Source: Aggarwal and Kumar (2012) based on Asian Development Bank (2011)

On average, it is clear that economic growth in India has substantially reduced
poverty, in parti