ECOMNZTOR

Make Your Publications Visible.

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Felipe, Jesus; Le6n-Ledesma, Miguel; Lanzafame, Matteo; Estrada, Gemma

Working Paper

Sectoral Engines of Growth in Developing Asia: Stylized

Facts and Implications

ERD Working Paper Series, No. 107

Provided in Cooperation with:
Asian Development Bank (ADB), Manila

Suggested Citation: Felipe, Jesus; Ledn-Ledesma, Miguel; Lanzafame, Matteo; Estrada, Gemma
(2007) : Sectoral Engines of Growth in Developing Asia: Stylized Facts and Implications, ERD Working
Paper Series, No. 107, Asian Development Bank (ADB), Manila,

https://hdl.handle.net/11540/1871

This Version is available at:
https://hdl.handle.net/10419/109301

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

http://creativecommons.org/licenses/by/3.0/igo
WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/11540/1871%0A
https://hdl.handle.net/10419/109301
http://creativecommons.org/licenses/by/3.0/igo
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Sectoral Engines of Growth
in Developing Asia:

Stylized Facts

and Implications

Jesus Felipe, Miguel Ledn-Ledesma,
Matteo Lanzafame, and Gemma Estrada

November 2007

Asian Development Bank






ADB

ERD Working Paper No. 107

SECTORAL ENGINES OF GROWTH IN DEVELOPING
ASIA: STYLIZED FACTS AND IMPLICATIONS

JESUS FELIPE, MIGUEL LEON-LEDESMA,

MATTEO LANZAFAME, AND GEMMA ESTRADA

NOVEMBER 2007

Jesus Felipe is Principal Economist in the Central and West Asia Department, Asian Development Bank; Miguel
Leon-Ledesma is Reader, Department of Economics, in the University of Kent (Canterbury, U.K.); Matteo Lanzafame
is Lecturer, Dipartimento di Economia, Statistica, Matematica e Sociologia “V Pareto”, Universita degli Studi di
Messina; and Gemma Estrada is Economics Officer in the Macroeconomics and Finance Research Division, Asian
Development Bank. This paper represents the views of the authors and does not represent those of the institutions
or countries they represent.

Asian Development Bank




Asian Development Bank

6 ADB Avenue, Mandaluyong City
1550 Metro Manila, Philippines
www.adb.org/economics

©2007 by Asian Development Bank
November 2007
ISSN 1655-5252

The views expressed in this paper

are those of the author(s) and do not
necessarily reflect the views or policies
of the Asian Development Bank.




FOREWORD

The ERD Working Paper Series is a forum for ongoing and recently completed
research and policy studies undertaken in the Asian Development Bank or on
its behalf. The Series is a quick-disseminating, informal publication meant to
stimulate discussion and elicit feedback. Papers published under this Series
could subsequently be revised for publication as articles in professional journals
or chapters in books.
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ABSTRACT

This paper provides an analysis of developing Asia’s growth experience from
the point of view of its structural transformation during the last three decades.
The most salient feature of this transformation has been the significant decrease
in the share of agriculture and the parallel increase in the share of services.
The analysis uses Kaldor’s framework to discuss whether industry plays the role
of engine of growth in developing Asia. The empirical results show first, that
both industry and services play such a role; and second, there is evidence of
endogenous, growth-induced technological progress. Likewise, the technology gap
approach supports the view that technological spillovers have fostered growth
in developing Asia.






I. INTRODUCTION

Except for those countries well endowed with natural resources such as oil, growth is always
linked to the structural transformation of the economy. Indeed, the growth experience of the
developed economies since the 19th century reveals that growth was associated to changes in the
structure of the economy. More recently, the experience of the successful Asian economies (Republic
of Korea [henceforth Korea]; Malaysia; Taipei,China etc.) also shows that high growth has been
associated with deep changes in the structure of these economies. Moreover, many economists see
the development of a modern industrial sector as the key for propelling structural transformation.

Structural transformation is reflected in changes in output and employment compositions.
An economy that grows as a result of transformation generates new activities characterized by
higher productivity and increasing returns to scale. The transition across different patterns of
production and specialization also involves upgrading to higher value-added activities within each
sector through the introduction of new products and processes. These changes entail far-reaching
transformations in terms of, among other things, economic geography and skill content of output.
It is the countries that can sustain multiple transitions across different stages of their structural
transformation that grow successfully.

As Rodrik (2006) reminds us, development economists of the “old” school understood the
key role that structural transformation plays in the course of development. Among these, it was
probably Nicholas Kaldor (1966 and 1967) who provided the most thorough explanation of why
industry plays the role of “engine of growth.” Indeed, the so-called “Kaldor's Laws” provide a solid
starting point for sector analyses of growth and structural change.

The purpose of this paper is to analyze developing Asia’s growth experience in the context of
structural transformation. Growth and structural transformation are interrelated, since countries do
not grow by simply reproducing themselves on a larger scale. Generally (unless all sectors of the
economy grow at identical rates), countries become different as they grow, not only in terms of
what they produce, but also in terms of how they do it (i.e., by using different inputs, including
methods of production).

Specifically, we attempt to answer the following questions: (i) What has been the extent of
structural change in developing Asia during the last three decades? (ii) What is the contribution of
the different sectors to the growth performance of the Asian economies? (iii) What is the contribution
of structural change to productivity growth and catching up?

The rest of the paper is structured as follows. Section II documents the extent of structural
transformation in developing Asia. Section III provides a brief summary of the literature on Kaldor’s
laws. Section IV discusses the empirical evidence provided by the laws. Section V complements the
analysis of growth and structural transformation in Asia through Kaldor’s laws with an analysis of
the importance of structure and technology diffusion. Section VI summarizes the main findings.
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II. STRUCTURAL TRANSFORMATION IN DEVELOPING ASIA

During the last three decades, most countries in developing Asia have undergone massive
structural change, in particular in terms of changes in both output and employment sectoral shares.
Figures 1, 2, and 3 show scatterplots of the output and employment shares of agriculture, industry,
and services vis-a-vis income per capita, pooling data since 1970 for the whole world. Figure 1
shows that the shares of agricultural output and employment decline as countries become richer.
Figure 2 shows that as countries” income per capita increases, so do the shares of output and
employment in industry, although there seems to be a point beyond which these two shares start
declining. Figure 2 also shows a wide dispersion in these shares for a given income per capita.
Finally, Figure 3 shows that the shares of output and employment in services clearly increase with
increase in income per capita. The relationships described between sectors’ shares and income per
capita is referred to as logistic pattern. It is based on Engle’s law (demand explanation) and on
the differential productivity growth rates across sectors (supply explanation).

FIGURE 1
AGRICULTURAL OUTPUT AND EMPLOYMENT SHARES VERSUS PER CAPITA GDP, ALL ECONOMIES
(LOGARITHMIC SCALE), 1970-2004

Agricultural Output Share Agricultural Employment Share
100 1 100 1
50 1 50 A
20 A 20 A
=
5
= £
v 5 )
S o 51 S o
=05 2 g 5
3 e 22
o 3 o °
<3 <z
o [}
= o
=
| ]
owiy
O 0 =m
O =
o O m =m
o -
—
1 1 1 1 1 1 1 1 1 @ 1
100 600 2000 10000 60000 100 600 2000 10000 60000
GDP per Capita, Constant US$2000 (in log scale) GDP per Capita, Constant US$2000 (in log scale)
= Developing Asia ~ © Rest of the World = Developing Asia ~ © Rest of the World

Sources: Asian Development Bank, Statistical Database System, downloaded 14 September 2006; National Bureau of Statistics (various
years), China Statistical Yearbook; Sundrum (1997) and Chadha and Sahu (2002), cited in Anant et al. (2006); World Bank, World
Development Indicators online database, downloaded 4 August 2006. Data for Taipei,China were downloaded from http://eng.

stat.gov.tw/public/Data/782617221171.xls and http://eng.dgbas.gov.tw/public/data/dgbas03/bs2/yearbook_eng/y0251.pdf on
2 October 2006.

Appendix Tables 1, 2, and 3 show output and employment shares of the three sectors of
the economy as well as of the manufacturing subsector by decade for developing Asia. The share
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of agricultural output in total output has declined significantly in all regions during the last 30
years. Especially significant are the declines that occurred in the People’s Republic of China (PRC)
and India. Parallel to this decline, there has been an increase in the share of services also in all
regions. The share of industry has increased significantly in some parts of developing Asia (e.g.,
ASEAN-4,1 Other Southeast Asia, Other South Asia); remained the same in the PRC; and increased
by a small margin in India.

The share of employment in agriculture has also declined across the region, except in Central
and West Asia (although in 2000-2004, agriculture was still the largest employer in developing Asia
in 12 out of 23 countries for which data was available). This is the result of the convulsion that
the region underwent after the collapse of the Soviet Union. In general, the decline in agricultural
employment has occurred at a much slower pace than that in output.

As in the case of the output share, there has been a generalized increase in the share of
employment in services in all regions. Employment in industry has increased significantly in the
ASEAN-4 countries (except the Philippines) and by a small margin in India; it has not changed in
the PRC; and has suffered a decline in the newly industrialized economies or NIEs (especially Hong
Kong, China) and across most of Central and West Asia.

FIGURE 2
INDUSTRY OUTPUT AND EMPLOYMENT SHARES VERSUS PER CAPITA GDP, ALL ECONOMIES
(LOGARITHMIC SCALE), 1970-2004
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Sources: Asian Development Bank, Statistical Database System, downloaded 14 September 2006; National Bureau of Statistics (various
years), China Statistical Yearbook; Sundrum (1997) and Chadha and Sahu (2002), cited in Anant et al. (2006); World Bank, World
Development Indicators online database, downloaded 4 August 2006. Data for Taipei,China were downloaded from http://eng.
stat.gov.tw/public/Data/782617221171.xls and http://eng.dgbas.gov.tw/public/data/dgbas03/bs2/yearbook_eng/y0251.pdf on

1 The ASEAN-4 economies are Indonesia, Malaysia, Philippines, and Thailand.
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2 October 2006.

The NIEs have undergone severe deindustrialization as manufacturing has lost significant
weight in total output between the 1970s and 2000-2004 (see Rowthorn and Ramaswamy [1997
and 1999] and Pieper [2000]). This is not a negative phenomenon, but the natural consequence of
the industrial dynamism of these economies. It is a feature of economic development that reflects
their success. In terms of manufacturing employment, all four NIEs have clearly deindustrialized,
especially Hong Kong, China where the share decreased by about 25 percentage points in two decades.
The declines in the other three economies are significant but smaller. These developments should
not be interpreted as “failure” of these economies, but as the result of the natural and dynamic
process of development, i.e., the transition to service-led economies. Rowthorn and Ramaswamy
(1997 and 1997) have noted that this group of countries is going through a process similar to that
of the countries of the Organisation for Economic Co-operation and Development (OECD), although
it must be noted that it is a process affecting Taipei,China and, especially, Hong Kong, China and
to a much lesser extent Korea and Singapore. This is the result of transferring production facilities
to the PRC. In Korea and Singapore, the share of manufacturing has remained at about 27% since
the 1980s.

FIGURE 3
SERVICES OUTPUT AND EMPLOYMENT SHARES VERSUS PER CAPITA GDP, ALL ECONOMIES
(LOGARITHMIC SCALE), 1970-2004
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Sources: Asian Development Bank, Statistical Database System, downloaded 14 September 2006; National Bureau of Statistics (various
years), China Statistical Yearbook; Sundrum (1997) and Chadha and Sahu (2002), cited in Anant et al. (2006); World Bank, World
Development Indicators online database, downloaded 4 August 2006. Data for Taipei,China were downloaded from http://eng.

stat.gov.tw/public/Data/782617221171.xls and http://eng.dgbas.gov.tw/public/data/dgbas03/bs2/yearbook_eng/y0251.pdf on
2 October 2006.
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The ASEAN-4 economies and other Southeast Asia have increased their manufacturing shares
significantly, both in terms of output and employment. The exception is the Philippines, which had
the highest manufacturing output share among the ASEAN-4 in the 1970s, but by 2000-2004 the
share had decreased by about 3 percentage points and was the lowest in the group.

Although Indonesia, Malaysia, and Thailand are cases of what can be labeled as “successful
industrialization”, this must be qualified with the following two observations. First, other than Korea;
Kyrgyz Republic; Malaysia; and Taipei,China, none of the other economies in Appendix Table 3 had in
2000-2004 a share of employment in manufacturing as high as that of the OECD countries. Second,
in terms of labor productivity (Figure 4), there is a large differential between most developing
Asian countries and the OECD average. Indeed, it appears that many countries across developing
Asia have industrialized at low levels of productivity. This could be due to two reasons: (i) that
the product mix of new employment has been toward relatively low-productivity industries; and/or
(i1) that the increase in employment has taken place in low-productivity techniques.

Other than the NIEs, today’s level of productivity in the rest of the developing Asia is still
below the OECD average during the early 1970s. The level of productivity in the secondary sector is
significantly higher than that in agriculture. And, the level of labor productivity in the service sector
is above that in industry and manufacturing. Labor productivity in industry in the Philippines in
2000-2004 was below the 1978 level, and in Indonesia it has barely increased. In most countries,
labor productivity in agriculture is still very low.

Only the NIEs have achieved labor productivity levels that approach those of the OECD countries,
and within this group, Singapore and Hong Kong, China are city-states with very small rural sectors.
Korea and Taipei,China are significantly behind. Moreover, although in all Asian countries productivity
has improved significantly (with the noted exception of the Philippines), the absolute gap with
respect to the OECD productivity level has widened. In the case of Malaysia, the country with the
highest productivity levels outside the OECD and the NIEs, the absolute productivity differential
with respect to the OECD in industry has almost doubled, from $21,786 in 1980-1985 to $38,946
in 2000-2004, despite the fact that Malaysia’s productivity in industry increased by a factor of 1.7.
In other countries and sectors the gap has widened by even larger amounts.

ERD WORKING PAPER SERIES No. 107 5
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FIGURE 4
TOTAL LABOR PRODUCTIVITY, LOGARITHMIC SCALE (CONSTANT 2000 US DOLLARS)
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Note: The 1980-1985, 1986-1989, 1990-1995, and 2000-2004 data for India refer only to 1983, 1988, 1994, and 2000 figures, respectively.
Similarly, the 2000-2004 data for PRC, Indonesia, Kyrgyz Republic, and Pakistan refer only to 2000-2002; the 1986-1989 data
for Indonesia only to 1989; the 1976-1979 data for the Philippines only to 1978; and the 1970-1975 figure for Pakistan only to
1973-1975.
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ITI. STRUCTURAL CHANGE, INDUSTRIALIZATION, AND KALDOR’'S LAWS

The evidence presented so far clearly points toward a rapid process of structural transformation
in developing Asia. In order to understand the potential role of this transformation, it is important
to view these changes in light of the development theory literature. It is in this context that the
Kaldorian sectoral growth facts or laws (Kaldor 1966 and 1967) become very relevant as an approach
to the issue of how structural change has affected growth in developing Asia, and what is the role
that the different sectors have played. The Kaldorian facts bring together the notion of “engine of
growth” sectors, “economies of scale”, and “sectoral shifts” in a simple yet informative way. This
framework recognizes that some sectors may play a more important role in pulling the rest of the
economy and generating productivity gains through economies of scale.

Kaldor’s laws allow us to address empirically the following questions: (i) Is manufacturing
still an engine of growth in Asia? (ii) Can services play a role as engine of growth? (iii) What are
the most dynamic sectors in Asian countries? (iv) Can we expect continued growth in Asia, given
the recent sectoral developments? It should be noted that we view Kaldor's laws more as a series
of stylized facts and historical regularities rather than a theory of economic development. These
facts are compatible with a diverse range of theories of growth. What is important is that these
correlations are presented at the sectoral level and, hence, are helpful in analyzing and comparing
patterns of economic growth and the role of structure. In this sense, our objective is “estimating”,
rather than “testing”, these laws, following the distinction put forward by Leamer and Levinsohn
(1995).

The role attributed to manufacturing in the process of take-off and subsequent catch-up is
usually a key element of sector studies of growth. It is no surprise, therefore, that economists
and policymakers worry about swings in manufacturing. Though economies like Australia, Canada,
New Zealand, the Scandinavian countries, and others relied heavily on the primary sector for their
development, they all experienced periods of strong industrial growth and diversification as essential
components of their sustained economic growth. Rodrik (2006) has argued that sustained growth
requires a dynamic industrial base. One can, therefore, speak of the “logic of industrialization” (Nixson
1990, 313) and understand why many developing countries have adopted strategies toward rapid
industrialization, often starting with industries that use relatively simple technologies and that have
the potential to be labor-intensive and thus absorb labor, such as textiles, clothing, and shoes. The
experience of the industrial economies shows that establishing a broad and robust domestic industrial
base holds the key to successful development, and the reason that industrialization matters lies in
the potential for strong productivity and income growth of the sector. This potential is associated
also with a strong investment drive in the sector, rapidly rising productivity, and a growing share
of the sector in total output and employment. The presence of scale economies associated with
the secondary sector, gains from specialization and learning, as well as favorable global market
conditions imply that the creation of leading industrial subsectors, along with related technological
and social capabilities, remains a key policy challenge. Today, there is wide variety across countries
in terms of resource endowments, pace of capital accumulation, and policy choices. This implies
that there is ample room for diversity in industrial development.

ERD WORKING PAPER SERIES No. 107 7



SECTORAL ENGINES OF GROWTH IN DEVELOPING ASIA: STYLIZED FACTS AND IMPLICATIONS
JESUS FELIPE, MIGUEL LEON-LEDESMA, MATTEO LANZAFAME, AND GEMMA ESTRADA

Figure 5 shows the scatter plot of the annual growth rate of output vis-a-vis the absolute
change in the share of manufacturing in total output for the 1970s up to 2000-2004. The figure
documents the positive correlation between both variables. Economies in the first quadrant with
the highest increases in the manufacturing share and in the output growth rate are Cambodia,
Indonesia, Korea, Lao People’s Democratic Republic (Lao PDR), Malaysia, and Thailand.

FIGURE 5
OuTPUT GROWTH VERSUS CHANGE IN MANUFACTURING OUTPUT SHARE, 19705s—2000-2004
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Notwithstanding this observation, given the high growth rate that the service sector of a
number of Asian countries has achieved recently (see Appendix Table 4), and consequently the
increasing share of services in total output, one may wonder if industrialization is a step that may
be bypassed today.

A. Kaldor’'s Laws

Kaldor's first law states that the faster the rate of growth of manufacturing output, the faster
the rate of growth of gross domestic product (GDP), giving to manufacturing the role of engine
of growth. The characteristics of manufacturing, and industry in general, as a sector with strong
input-output linkages confers this sector this potential. This role is based not only on this aspect,
but also on the fact that capital accumulation and technical progress are strongest in the industrial
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sector, having important spillover effects on the rest of the economy. This means that the stronger
the rate of growth of manufacturing, the stronger the rate of growth of the rest of the economy.
Kaldor viewed the high growth rates characteristics of middle-income countries as an attribute of
the process of industrialization.

In his seminal work and for empirical purposes, Kaldor specified the laws as relationships
between growth rates because he estimated a cross section of countries with data at two points
in time. Kaldor’s first law, i.e., that manufacturing acts as the engine of growth, can be examined
through a regression of nonmanufacturing output growth (y ) on manufacturing output growth
(v.), was therefore specified as

);nm =Gl +02);m (1)

where a, indicates the strength and size of the impact (elasticity) of the manufacturing sector’s
growth on the rest of the economy. This coefficient, therefore, can be viewed as the main indicator
of the “engine of growth” role of this sector. Similar regressions are estimated for agriculture,
industry, and services to assess their capacity as engines of growth.

Kaldor's second law states that there is a strong positive relationship between the growth of
manufacturing production and the growth of manufacturing productivity. This law is also known
as Verdoorn's Law and has been interpreted as evidence in support of the existence of increasing
returns in the manufacturing sector (see, for example, McCombie et al. 2002). The expansion of
output leads to a process of macro-dynamic increasing returns that derive in productivity gains.
This can also be interpreted from the point of view of employment creation: sectors subject to scale
economies have lower employment elasticities with respect to output, as productivity grows as a
by-product of output expansion.2 As productivity growth equals output growth minus employment
growth, regressing productivity on total growth could induce spurious correlation. For this reason,
Verdoorn’s law, i.e., the induced productivity growth effect linked to increasing returns, is specified
as a regression of manufacturing employment growth (é,) on manufacturing output growth (y ).
Algebraically, !

6 =b +bY, (2)

Kaldor's hypothesis is that output expansion induces a less than proportional employment
expansion that leads to productivity gains. The coefficient b,, the elasticity of employment with
respect to output, is an indicator of the degree of increasing returns. The closer to 1, the smaller
the induced productivity growth and returns to scale. Traditionally, estimates of the coefficient
for manufacturing are close to 0.5. With a few assumptions about the capital-output ratio, a 0.5
coefficient implies increasing returns in a standard production function (see Ros 2000, 130-3).
The interpretation of this coefficient is that each additional percentage point in the growth of
output is associated with a 0.5% increase in employment and a 0.5% increase in the growth of
productivity. As in the case of the first law, similar regressions are estimated for agriculture, industry,
and services.

As mentioned earlier, rather than interpreting the Kaldorian model of growth as a theoretical
explanation of the “ultimate” causes of growth, these hypotheses are formulated empirically through

2 Tt s also the result of a second mechanism, wherein employment growth in industry tends to increase the rate of growth
of productivity in other sectors. This is the consequence of diminishing returns to labor in other sectors, absorption
of surplus labor from these sectors, as well as of faster increase in the flow of goods into consumption.

ERD WORKING PAPER SERIES No. 107 9
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regressions (1) and (2) and interpreted as stylized facts that can shed light on the questions posed
above. Thus, these two hypotheses provide a set of growth facts at the sectoral level that can be
used in conjunction with several theoretical interpretations to formulate a well-informed analysis
of the prospective growth performance of the Asian countries. Kaldor’s laws, when viewed as a set
of empirical reqularities, appear to be consistent with many growth models that do not rely on
diminishing returns to capital. The division of labor and ideas-driven growth models of Romer (1986
and 1990), Lucas (1988), and Aghion and Howitt (1992) are all consistent with Kaldor's second
law, although they are set up in economies without an explicit sectoral structure.

Kaldor’s third law states that when manufacturing grows, the rest of the sectors (not subject
to increasing returns) will transfer labor to manufacturing, raising the overall productivity of the
economy. Dynamic sectors absorb workers from the stagnant ones in which the level and growth
of labor productivity is very low. This raises the overall productivity level of the economy and its
rate of growth. The key mechanisms that explain how structural change affects productivity growth
through compositional effects were developed by Baumol et al. (1985 and 1989). According to their
view, backward economies with a large pool of employment in low-productivity activities (normally
agriculture) experience a bonus from structural change. This “structural bonus” arises as a result
of the transfer of labor from low- to high-productivity activities. This will automatically increase
the productivity level of the economy. This happens even if this transfer of resources constitutes
mainly a shift from agriculture to services. However, as the logistic pattern of structural change
drives resources toward services, and given that productivity growth in this sector is usually slower
than in industry, countries experience a “structural burden.” This “burden” means that the process
of structural change has a negative impact on productivity growth. In the limit, as most of the
labor force has moved into the services activities, economies experience “asymptotic stagnancy”
as productivity growth is mostly determined by the services sector.3

The relationship between Kaldor’s third law and Baumol's asymptotic stagnancy theory is evident.
The importance of a sector depends not only on its role in generating scale economies, but also on
how it absorbs resources from other sectors, leading to “structural bonus” and “structural burden”
effects. Although a sector with low productivity growth can absorb resources from agriculture leading
to increased productivity levels, this source of economic growth is asymptotically exhausted. In
the transition process, Kaldor’s third law will be an important source of growth but, in the limit,
induced productivity growth is the key to generating growth (see, for example, Fagerberg 2000,
Timmer and Szirmai 2000).

3 This description of how resource transfers in the process of structural change affect growth is very useful to analyze
compositional effects. However, three aspects have to be noted. First, the concept of asymptotic stagnancy is a
relative one. That is, growth is driven by activities whose productivity grows at a relatively slower rate than industry,
but productivity growth may still be high in absolute terms. Second, it is assumed that services are necessarily a
slow productivity growth sector. However, the distinction between stagnant and dynamic sectors has become blurred
in recent decades by technological advances that have provoked very important changes in the organization and
productivity of many services activities. Finally, although it is almost tautological that employment shifts toward the
more labor-intensive activities, the model does not consider that growth in the different sectors is interdependent.
That is, the expansion of some activities, especially those with increasing returns, can have an important impact on
productivity in other activities. New growth theory has emphasized how the expansion of markets leads to increased
division of labor and intermediate products leading to more sophisticated production processes that can be enjoyed
by all the sectors in the economy. Similarly, some activities with more traditional input-output linkages can act as
engines of growth through backward and forward effects on other sectors. Innovation and knowledge accumulation
are but another source of sectoral spillovers that link together the developments of different sectors independently of
their relative size in the economy.
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IV. AN EXAMINATION OF KALDOR'S LAWS

Regressions of Kaldor's first two laws were conducted using a panel of 17 developing Asian
countries for 1980-2004. The panel is unbalanced as data for some countries for some years are
missing at the beginning of the sample. The lack of consistent time-series data on employment for
Bangladesh, India, and Lao PDR prevented us from including these countries in the regression of
the second law. The exploitation of both cross-sectional and time series data allows us to include
all relevant information that would be thrown away in pure cross-sectional average estimates. The
models are estimated in log levels using cointegration techniques, as the traditional growth rates
specification may be simply capturing business cycle correlations that are not the focus of the
investigation.

This panel of time-series allows us to address other potentially relevant problems. The first one
is the bias that might be associated from the endogeneity of the regressors. Although our interest
is in the stylized fact stemming from the reduced form, and not in a structural interpretation,
endogeneity may induce biases in the estimated coefficients. For this reason we use a fully modified
ordinary least squares (FMOLS) panel cointegration estimator, as advocated by Pedroni (2000). This
is an estimator for heterogeneous panels that allows us to obtain a panel estimate of the coefficient
as well as country-specific coefficients. A homogeneous cointegration vector is estimated, but fixed
effects and short-run dynamics are allowed to be unit-specific.

The second problem that may arise is that there may be a high degree of correlation between
the different variables across countries. World shocks affecting variables such as the terms of
trade may induce cross-sectional correlation and also correlation between the regressed variables,
unrelated to the Kaldorian hypotheses that are the focus of the analysis. For this reason, we also
provide estimates of the panel cointegration coefficients including heterogeneous (country-specific)
unobserved components estimated by obtaining principal components.4 This estimate allows for a
high degree of heterogeneity as well, but assumes common slope coefficients. We refer to these
estimates as UC (unobserved component) elasticities.

A. Kaldor's First Law

Estimation results of the first law are summarized in Figure 6, which shows the estimated
long-run elasticities of output of the rest of the economy with respect to output in each one of
the sectors.” The sector with the largest engine of growth elasticity, after controlling for common
shocks, is industry. This is followed by services and manufacturing. Agriculture appears to have a
very large impact using the FMOLS estimate. The introduction of the unobserved component (UC
elasticity) reduces the size of the elasticity significantly. This is because agricultural output is likely
to be highly correlated across countries due to common shocks stemming from, for example, climate
conditions and terms of trade shocks. The larger elasticity of industry relative to manufacturing
reflects the fact that industrial activities such as electricity and other utilities have important
forward and backward linkages with the rest of the economy.

These results also indicate that both industry and services have acted as the engines of growth
in developing Asia during the period analyzed. It is important to note that services have a larger
impact than manufacturing. This is not due to mere compositional effects, as we have avoided

4 See Forni et al. (2001). We included only the first principal component in the model.
5 Cointegration tests showed that all variables in this specification were cointegrated.
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this source of spuriousness by using the output of the rest of the sectors, and not total output,
as the dependent variable.

FIGURE 6
ENGINE OF GROWTH EFFECTS (ELASTICITIES)
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Individual economy results are shown in Table 1. The strongest elasticities of the service sector
can be found in Thailand, Korea, Cambodia, Bangladesh, and Lao PDR, respectively; whereas for
manufacturing, Taipei,China and the Philippines present the largest effects. Cambodia and Bangladesh
have significantly larger elasticities for overall industry than for manufacturing. This may reflect
the importance of utilities or construction in these countries. The results for Hong Kong, China are
rather surprising, with a low elasticity for services and a negative (though insignificant) elasticity
for manufacturing. The reason for these results is that the nonservices sector in Hong Kong, China
is only a very small fraction of output (15% in 2003), making the results not reliable. The FMOLS
results for agriculture are biased as in this sector common shocks account for a large fraction of
the variation of output.
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TABLE 1
ENGINE OF GROWTH ELASTICITIES BY ECONOMY

SERVICES MANUFACTURING INDUSTRY AGRICULTURE
Bangladesh 1.03 0.65 1.06 1.80
Cambodia 1.05 0.28 2.55 2.83
PRC 0.90 0.67 0.57 2.58
Hong Kong, China 0.20 -0.75 0.3 -0.71
India 0.60 0.84 0.79 2.28
Indonesia 1.00 0.51 0.87 2.02
Lao PDR 1.03 0.44 0.4 1.78
Malaysia 0.91 0.57 0.84 3.79
Myanmar 0.75 0.86 0.46 0.42
Pakistan 0.89 0.85 0.87 1.29
Philippines 0.55 1.18 0.77 1.88
Singapore 0.89 0.96 0.83 -1.41
Korea 1.03 0.66 0.83 5.51
Sri Lanka 0.74 0.58 0.92 2.88
Thailand 1.16 0.61 0.84 2.65
Viet Nam 0.93 0.75 0.98 2.09
Taipei,China 0.46 1.67 0.44 -0.28

Note: Authors’” FMOLS estimates.

B. Kaldor’'s Second Law

Figure 7 provides the panel employment elasticities for the different sectors and for the total
economy. These provide the basis for the analysis of the second law.® The results show that the
sector with the lowest employment elasticities (highest degree of induced productivity growth) is
manufacturing with an elasticity of 0.5, in line with the traditional estimates of this effect. This
is followed by industry and services. Although in the case of services the UC estimation produced
unreliable results,’” the estimated elasticity of 0.68 indicates that there is a substantial degree of
increasing returns in this sector, as it is statistically different from one. Agriculture shows the highest
employment elasticity, and the UC estimate is not significantly different from one. The fact that
the total employment elasticity for all the sectors is the lowest reflects the fact that intersectoral
transfers of labor between sectors also play an important role in inducing productivity growth.

6 The Verdoorn effect equations are all cointegrated except in the case of agriculture, where we could not reject the null
of no panel-cointegration.

7 The first principal component accounted for less than 25% of the total variance, indicating only small cross-sectional
correlation. For this reason we prefer to rely on the FMOLS estimation for this sector.
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FIGURE 7
EMPLOYMENT ELASTICITIES WITH RESPECT TO OUTPUT: THE VERDOORN EFFECT
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Table 2 shows employment elasticities. The PRC's employment elasticity of industry is very
low. This is followed by the elasticities for Singapore; Taipei,China; and Korea. The latter are the
most mature economies in the sample. In the case of services, Taipei,China; Singapore; Myanmar;
Indonesia; and Hong Kong, China have the lowest employment elasticities. With the exceptions of
Myanmar and Indonesia, these economies are also more advanced. It appears that economies that are
either growing very rapidly or are already more mature are the most capable of generating induced
productivity growth in both sectors, and also enjoy increasing returns. This sectoral dynamism is

important to avoid the “middle income trap.”
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TABLE 2
EMPLOYMENT ELASTICITIES BY ECONOMY

ToTAL INDUSTRY AGRICULTURE SERVICES MANUFACTURING
Cambodia 0.86 1.39 1.15 1.42 1.20
PRC 0.22 0.10 n.a. 0.75 n.a.
Hong Kong, China 0.29 1.30 1.26 0.6 1.17
Indonesia 0.41 0.98 0.31 0.48 0.47
Malaysia 0.48 0.64 n.a. 0.58 0.55
Myanmar 0.53 0.57 0.34 0.45 0.40
Pakistan 0.41 0.28 0.68 0.70 0.20
Philippines 0.84 1.01 0.50 1.05 0.81
Singapore 0.40 0.19 0.96 0.48 0.12
Korea 0.32 0.26 n.a. 0.68 0.14
Sri Lanka 0.37 0.37 0.76 0.68 0.28
Thailand 0.35 0.59 n.a. 0.67 0.53
Viet Nam 0.34 0.35 0.60 0.68 n.a.
Taipei,China 0.25 0.21 0.82 0.41 0.14

n.a. means not available.
Source: Authors” FMOLS estimates.

C. Kaldor’s Third Law

Discussions of Kaldor's third law have been carried out in regression context with little success
(see McCombie 1980).8 Traditional estimates suffer from spurious correlation and identification
problems. A more useful approach consists in decomposing the growth rate of labor productivity

(g) into three components:

II I

3
Zqo, /10,)+Z(qn o)A = A ) + D (G — Goi )
— i=1
q

t

(3)

where g denotes the level of labor productivity and A denotes the sector’s employment share in total
employment (both variables in periods O and ¢; 7 refers to the three sectors, agriculture, industry,
and services). What is the interpretation of the three terms in the decomposition?

(i)  The first term (I) is the static structural reallocation effect (SSRE). This is the contribution
to productivity levels of the transfer of resources from low- to high-productivity sectors.
It is related to Baumol's structural bonus hypothesis. We expect that the transfer will

8 Recently, Wells and Thirlwall (2003) have estimated Kaldor's laws with data for African countries. The third law is a
regression of overall productivity growth on the growth of industry and the growth of employment outside industry. The
coefficient of industry’s growth is positive while that of employment growth outside industry is negative, indicating
that the slower employment growth outside industry, the faster overall productivity grows.
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increase the average level of productivity of the economy as employment shares shift
from agriculture to services. This effect is calculated by shifting employment shares,
keeping initial productivity levels of each sector constant.

(i)  The second term second term (II) is the dynamic structural reallocation effect (DSRE), and
represents the contribution of the resource transfer to productivity growth. It is related
to Baumol’s structural burden hypothesis as employment transfers toward services—a
sector with (in general, though not always) lower productivity growth—reduce the overall
productivity growth of the economy. The effect is calculated as the interaction between
employment shifts and productivity growth.

(i11)  The final term (III) is the within-sector productivity growth (WS). It is the contribution
of productivity growth within each sector to overall productivity growth. This is the
growth of productivity that is not explained by sectoral shifts. It is calculated by keeping
employment shares constant and allowing productivity levels to change.

The importance of making the distinction between the static and dynamic structural reallocation
effects is that it helps distinguish between the structural bonus and burden effects of employment
reallocation. Countries with large agricultural sectors have a lot to gain from the bonus of surplus
labor in low-productivity activities. However, if the growth of employment is predominantly in
sectors with lower scope for productivity growth, there is a burden effect. If productivity growth
in services is lower than in manufacturing, this imposes a “relative” burden (though not absolute).
Note, however, that in Kaldor’s interpretation, this reallocation is “induced” by growth of the leading
sector. This hypothesis cannot be examined directly by shift-share analysis, but it is clear that it
is the growing sectors that will draw resources from those contracting.

The contribution of sectoral shifts to productivity growth embedded in the third law is presented
in Figures 8, 9, and 10. We have decomposed productivity growth into its three components for
three different subperiods, 1980-1989, 1990-1999, and 2000-2004. The average contribution
of each effect throughout 1980-2004 is approximately 33% for the static structural reallocation
effect (SSRE), -14% for the dynamic structural reallocation effect (DSRE), and 81% for within-
sector productivity growth effect (WS). For 1980-1989, these percentages are 15.6%, -22%, and
106.5%, respectively. For 1990-1999, they are 40%, -6% and 66%, respectively; whereas for the
final period the figures are 44%, -13%, and 69%, respectively. This shows that the SSRE gained
importance during the last 15 years. The figures, however, mask large differences across countries.
Nevertheless, they point toward the WS effect as the main driver of overall productivity growth.
Within-sector productivity growth is related to productivity gains stemming from scale economies
and, importantly, technology absorption from frontier economies such as Europe, Japan, and United
States (US).? The impact of the SSRE is non-negligible, accounting for one third of productivity
growth. This effect is mainly the result of the transfer of labor from agriculture into services. As
expected, the DSRE is negative and related to the structural burden hypothesis.

9 Technology adoption can be thought of as a function of explicit research and development investment, human capital,
foreign direct investment, and also structural composition of output in the sector.
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FIGURE 8
PRODUCTIVITY GROWTH DECOMPOSITION: PERCENT CONTRIBUTION OF EACH EFFECT, 1980-1989
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FIGURE 9
PRODUCTIVITY GROWTH DECOMPOSITION: PERCENT CONTRIBUTION OF EACH EFFECT, 1990-1999
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FIGURE 10
PRODUCTIVITY GROWTH DECOMPOSITION: PERCENT CONTRIBUTION OF EACH EFFECT, 2000-2004
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During 1980-1989, WS productivity growth drove productivity growth. The exception was
Indonesia, where the negative impact of DSRE is very large. SSRE is small for most economies except
Indonesia and Thailand. During 1990-1999, SSRE acquires a more relevant role, driving productivity
growth in countries such as Indonesia, Philippines, and Thailand. In 2000-2004, SSRE was the main
driver of productivity growth in Sri Lanka, Viet Nam, Pakistan, and Thailand. This effect is usually
larger for economies with large agricultural surplus labor and high growth. It is worth noting that,
in the case of the PRC, WS productivity growth has been the main driver of total productivity growth
during the last 15 years despite having a large share of employment in agriculture. For economies
like Hong Kong, China; Singapore; and Korea, WS productivity growth has been also the main driver
of productivity growth, as one would expect given their levels of economic development and smaller
shares of agricultural employment. In general, DSRE is small, reflecting the fact that services sector
productivity growth has not lagged too far behind that of industry.

The main conclusions of this section allow us to answer the main questions posed at the start
of Section III:

(i)  Is manufacturing still an engine of growth in developing Asia? Manufacturing, and
especially the wider industrial sector, appears to act as an engine of growth as it drives
growth in other sectors and is subject to strong economies of scale. That is, there is
still a traditional role for industry as an engine of growth. However, the industrial sector
does not appear to drive employment transfers from agriculture, which is an important
source of productivity gains.
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(i)  Can services play a role as engine of growth? The evidence shows that services have
a strong and large impact on the growth of the other sectors. Indeed, this impact is
larger than industry’s. Although to a lesser extent than in industry, services appear to
have significant productivity growth-inducing effects through the exploitation of scale
economies. Services also appear to be driving productivity gains through factor reallocation
effects.

(iii) What are the most dynamic sectors in developing Asian countries? Although there are
important differences across countries, both industry and services can be thought of
as the dynamic sectors of Asian economies. The evidence points toward a key role for
industry but, very importantly, services appear to have been able to play this dynamic role
as well. The old distinction between industry and services as the dynamic and stagnant
sectors of an economy, respectively, does not appear to hold true in the context of the
Asian countries.

(iv) Can we expect continued growth in Asia, given the recent developments at the sector
level? The scope for growth is still very large. This is because productivity growth is
likely to continue in many Asian economies through two sources. First, factor reallocation
toward services, especially for the middle-low income countries in the sample, is not
likely to be exhausted as a source of growth in the short run. Second, WS productivity
growth through catching-up and exploitation of scale economies is likely to continue
being the main driver of productivity gains in the future.

Overall, this implies that there is significant evidence of endogenous, growth-induced
technological progress in developing Asia.

V. PRODUCTION STRUCTURE SIMILARITIES, TECHNOLOGY DIFFUSION, AND CATCH UP

In this section we address the third question posed in the introduction, namely, what is the
contribution of structural change to productivity growth and catching up? While regression analysis
of the first two Kaldorian hypotheses for the Asian countries has provided significant evidence of
endogenous, growth-induced technological progress, for countries lagging behind the technological
frontier, endogenous technological progress will be partly dependent on the acquisition and mastering
of more advanced production techniques from the leader countries, which in turn will be determined
by such factors as national research and development, human capital, and trade openness.

Furthermore, if technology is (at least to a certain extent) sector-specific, its diffusion from
the most advanced to the less advanced countries will be more intense and faster the higher the
degree of structural (or sectoral) similarity between them. As a result, ceteris paribus, technological
progress will be faster for a less advanced country, the more its production structure resembles that
of the technological leader. This reasoning is in line with Abramovitz (1986 and 1993), who has
argued that the extent to which developing economies can benefit from the superior technology
developed in advanced countries depends on their “absorption capability.” The latter is itself a
composite variable, determined by social as well as economic and structural factors, such as the
degree of “technological congruence” with countries on the technological frontier.

Here we propose a simple approach to measuring the significance of the extent to which the
productivity growth performance of the Asian countries benefited from technological spillovers from
the most advanced countries flowing via a “structural channel.”
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First, in the spirit of the technology gap approach to growth and convergence (Gerschenkron
1962, Nelson and Wright 1992), we define a measure of the potential for technology transfer from
the most advanced to the less advanced countries as given by the labor productivity ratio between
 eapy =2 . . o
the two, i.e., ’ g,(t) » where t denotes time, g,(t) is the level of labor productivity in the
technologically most advanced country, and g;(t) its counterpart in the less advanced country 7.

Second, we devise a measure of structural similarity making use of Krugman’s specialization
index (or K-index) developed by Midelfart-Knarvirk et al. (2000).10 At each point in time, the index
is constructed as the sum over the k sectors of the absolute differences between the sectors’ shares
of value-added in country 7 and in the technological leader. Its value ranges between zero and two
and increases with the degree of specialization, i.e., it is higher the more a country’s production
structure differs from that of the technological leader. For instance, a K-index value of 0.5 indicates
that 25% of the country i’s production structure is out of line with that of the technologically
most advanced country, in the sense that one quarter of its total output does not correspond to
the average sectoral composition in the latter.1?

This way, one can build a structurally weighted gap variable by first designing a measure of

K (t
structural weights as W (t)=1- "Lz( ), where 0 < W, (t) £1, which increases with the degree of structural

similarity, i.e., as K (t) falls. The structurally weighted gap variable is SWGAP(t) = W, x GAP(t). This
variable can then be introduced in a growth regression (see Temple 1999) to capture the idea that
the impact of technology spillovers on the less advanced countries’ growth performance will be
dependent not only on the size of the technology gap but also on the degree of structural similarity
between technological leaders and followers. We examine this hypothesis by making use of a simple
reduced-form growth equation.

Given the nature of the hypothesis under examination, finely sectorally disaggregated data are
essential for estimation proposes. Taking this into account, we restrict our attention to manufacturing

and construct the structural weights W, (t) using data for 28 sectors from the United Nations Industrial
Development Organization.12 The remaining data are taken from the World Bank World Development
Indicators (WDI) and the International Labour Organisation (ILO).13

10When applied to country-level bilateral comparisons it is constructed as: K-L(t)=2 abs[v.k(t)-vf(t)] , where
P 1 k 1
(D) =)

k

Zk:x,. (®) and X,-k(t) denotes country i’s value-added in sector k at time t and refers to the technological leader.
Instead of value-added, Midelfart-Knarvirk et al. (2000) employed the gross value of output as a measure of activity
level, on the grounds that this makes the results of the analysis less likely to be biased by the effects of structural
shifts in outsourcing to other sectors. This option was precluded by data unavailability in our case.

11The upper bound of the index equals two because, by construction, it takes into account both positive and negative
deviations across sectors. Thus, when calculating the “implied-percentage deviation” the value in question must be
halved: in the example, (0.5/2)%=25%.

12The data are from the Industrial Statistics Database 2006 at the 3-digit level of ISIC Code (Revision 2) (UNIDO
2006).

13 The source of the manufacturing value added series for the US is the Department of Commerce, Bureau of Economic
Analysis.
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To smooth out cyclical effects, structural weights Wu(t) were computed as 3-year moving
averages of annual values. The regression was estimated by means of panel data techniques using
an unbalanced panel of annual data over 1982-2002 for nine Asian economies, namely Bangladesh;
PRC; Hong Kong, China; Indonesia; Malaysia; Singapore; Korea; Sri Lanka; and Taipei,China. The
regression estimated is:

2 2
G =o; + ZﬁiGAPitj + ZGJSWGAR'tj

j=1 j=1 (4)
where ¢, is the rate of labor productivity growth in country i and the gap variables are constructed
taking both the US and Japan as the two technological leaders with respect to the less advanced
Asian economies in our sample. We used the fixed-effects least squares dummy variables estimator
and, since we are dealing with annual data and a fairly short time-series, we allow for just one
lag. Results are reported in Table 3.14

TABLE 3
TECHNOLOGY GAP REGRESSION
VARIABLES COEFFICIENT STANDARD ERROR T-VALUE
GAP_JP -0.008 0.005 -1.85
GAP_JP(-1) 0.050* 0.020 2.54
SWGAP_JP 0.050** 0.017 2.95
SWGAP_JP(-1) -0.050 0.037 -1.31
GAP_US 0.016 0.008 1.95
GAP_US(-1) -0.064** 0.020 -3.16
SWGAP_US -0.070** 0.025 -2.77
SWGAP_US(-1) 0.074** 0.025 2.92

* and ** indicate significance at the 5% and 1% level, respectively.
Note: JP and _US denote that the leader country is Japan or the United States, respectively; (-1) indicates the first lags.

The R-squared of the regression is 0.49, suggesting that the gap and structurally weighted
gap variables explain roughly half of the variation in labor productivity growth. GAP_JP is not
statistically significant; however, it becomes highly significant and takes on the expected positive
sign when it is interacted with W, (t) to take account of structural similarities, i.e., in SWGAP_JP.
The coefficient of GAP_JP(-1) is also significant and positive so that, overall, one can read the
results in Table 1 as supporting the view that Japan, as the technological leader country in the
region, plays a significant role as a source of technological spillovers to the other Asian economies
in our sample.

When the technological gap is measured with respect to the US, results are different. Both
the structurally weighted gap variable SWGAP_US and its first lag SWGAP_US(-1) turn out to be
significant at the 1% level, but the former takes on a negative sign so that the overall impact of
the two on labor productivity growth is negligible. Furthermore, the first lag of the GAP_US variable
is also negative and significant.

14 The introduction of more lags of the independent variables did not change the results qualitatively. Moreover, estimation
of a dynamic version of the growth regression using the Generalized Method of Moments resulted in an insignificant
coefficient on the lagged dependent variable, leading us to favor the static-version results reported in Table 3.
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VI. CONCLUSIONS

The most salient feature of developing Asia’s transformation during the last three decades has
been the significant decrease in the share of agriculture and the parallel increase in the share of
services. Some parts of developing Asia have clearly industrialized in the sense that the shares of
industry and manufacturing in total output have increased (e.g., Indonesia, Malaysia, Thailand).
But many other countries in the region have not seen an increase in these shares. The richest
economies in the region, the NIEs, are undergoing a deindustrialization process. This simply reflects
their shift to high value-added services. Various other countries in the region have had difficulties
in industrializing. India and the Philippines are among the most significant examples, although
for India, recent data seem to indicate that its manufacturing share has increased. Others (e.g.,
the Pacific economies) face industrialization as a very difficult process, since they have limited
opportunities to start with. It is important to note that the patterns of structural transformation
of output and employment are different, as the decline in agricultural employment is taking place
at a much slower pace than that of output. This has led, in many countries across the region, to
rather “asymmetric” output and employment structures. Indeed, one could say that much of the
region looks like a service economy in terms of output, but like an agricultural economy in terms
of employment. An additional important feature of structural change in developing Asia is that,
despite its rapid growth, the level of labor productivity in most of the region still lags far behind
that of the industrial countries. Given that investments were made in highly productive industry
and services segments of the economy, this implies that there are still many other large segments
of the economy with very low productivity. Structural transformation in developing Asia is taking
place through a combination of modern and sophisticated industry and services with high and rising
productivity levels, with many other backward ones (probably where a large part of the labor from
agriculture is being transferred) that operate at very low productivity levels. Finally, the analysis
of structural transformation from the point of view of technology and scale indicates that only a
few countries in the region have undergone a significant upgrade.

Regressions of Kaldor's laws indicate that both industry and services appear to have acted as
engines of growth in the Asian economies. The manufacturing sector is subject to strong increasing
returns, although in services the degree of increasing returns is indeed non-negligible too. Although
the share of industry and manufacturing is shrinking in total employment, this does not necessarily
imply that their role as the most dynamic sectors has decreased. Induced productivity growth in
manufacturing can indeed be seen as the reason for its decline as a share of output for countries
that had previously industrialized. Notable exceptions are the PRC and India. In the former,
industrial activity remains relatively very important and in the latter large-scale industrialization
has not occurred. Services appear to have contributed largely to growth as they drag employment
from the less productive agricultural sector. Although induced productivity growth in services is
smaller than in industry, services appear to be a remarkably dynamic sector. Both factors together
have contributed to the importance of services as an engine of growth. As the large reserves of
employment in agriculture are exhausted, the contribution of services to productivity growth is
likely to decrease as its productivity growth is lower than that of industry.

This will largely depend on the composition of services between dynamic and stagnant activities.
However, there is no reason to believe that, in the medium run, growth will decline due to the
increase in the share of services in total output. There are three main reasons for this:
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CONCLUSIONS

(i)  There is still a very large scope for structural change, especially in the less developed
economies of Asia.

(i)  The role of the dynamic industrial sector remains very relevant for economies where
industrialization occurred previously.

(iii) The scope of within-sector productivity growth is still very large. This is likely to be
facilitated by structural change itself, which increases the capacity of Asian economies
to absorb foreign technology. This catching-up process is likely to lead to important
productivity gains in services.

Finally, the technology gap approach, as formalized in the framework used here, provides a
simple way to analyze the impact of technology diffusion on the growth performance of the Asian
countries. The results support the view that technological spillovers foster growth when Japan is
taken as the technological leader, but is not the case when the leader-country is the US. Moreover,
structural similarity seems to be playing a significant part in the process of technology diffusion
both from Japan and the US, although the overall influence from the latter is fairly small.
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APPENDIX TABLE 2

MANUFACTURING OUTPUT SHARES, BY DECADE

Economy 1970s
PRC 37.27
India 15.32
NIEs
Hong Kong, China -
Korea 21.61
Singapore 24.842
Taipei,China 32.43
ASEAN-4
Indonesia 10.42
Malaysia 16.82
Philippines 25.72
Thailand 18.98
Other Southeast
Asia
Cambodia -
Lao PDR -
Myanmar 9.64
Viet Nam -
Other South Asia
Bangladesh -
Bhutan -
Maldives -
Nepal 4.11
Pakistan 15.89
Sri Lanka 19.02
Central Asia and Mongolia
Armenia -
Azerbaijan -
Kazakhstan -
Kyrgyz -
Mongolia -
Tajikistan -
Turkmenistan -
Uzbekistan -
Pacific Islands
Fiji 11.79

1980s
36.26
16.43

21.18
27.51
26.09
34.95

15.35
20.42
25.03
23.32

9.27d
9.07
19.69¢

13.76
5.29

5.24

15.98
15.39

31.04
27.70¢

25.06f

10.59

1990s
32.90h
16.58

9.43
27.14
26.11
27.11

23.72
27.05
23.29
29.55

11.08
14.20

6.90
15.23

14.87
10.39

8.77
16.44
15.68

27.56
14.08
13.30
20.04
18.70
25.43
26.30)
11.961

14.44

2000-2004
34.50!
15.71

4.32
27.82
27.39
22.80

29.04
31.21
22.94
34.00

19.40

18.67
8.49M

19.94

15.73
7.79M
8.85

15.99

15.90

22.68
7.87
16.33
16.19
6.37
32.35
15.47™
9.40

15.02"
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APPENDIX TABLE 2. continued.

Economy 1970s 1980s 1990s 2000-2004
Kiribati 1.62b 1.16 0.98 0.89"
Marshall Islands - - 1.63 4.540
Micronesia - 0.409 - -
Papua New Guinea 7.26 10.06 8.89 8.50M
Palau - - 0.97 1.19"
Samoa - - 17.10) 15.37
Timor-Leste = = 2.78k 3.29
Tonga 6.63° 5.42 4.85 4.61
Vanuatu 3.90¢ 4.45 4.88 4.21°

- means data not available

a Refers to 1975-1979 average.

b Refers to 1978-1979 average.

¢ Refers to 1979.

d Refers to 1989.

e Refers to 1985-1989 average.

f Refers to 1987-1989 average.

g Refers to 1983.

h Refers to 1990-1992 average.

i Refers to 1992-1999 average.

j Refers to 1994-1999 average.

k Refers to 1999.

L Refers to 2000.

m Refers to 2000-2003 average.

n Refers to 2000-2002 average.

o Refers to 2000-2001 average.

Sources of basic data: World Development Indicators (World Bank online database, downloaded 4 August 2006); Directorate General of
Budget, Accounting, and Statistics, Taipei,China (various years).
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APPENDIX TABLE 3
MANUFACTURING EMPLOYMENT SHARES, BY DECADE

MANUFACTURING AS PERCENT OF TOTAL EMPLOYMENT
1980s 1990s 2000-2004

PRC 15.11b 13.47 11.169
India 11.05° 10.922@ 11.222
NIEs
Hong Kong, China 35.89 19.02 10.20h
Singapore 27.91 24.53 18.31i
Korea 23.93 23.40 19.44
Taipei,China 33.41 28.66 27.40
ASEAN-4
Indonesia 9.68¢ 11.73 13.159
Malaysia 15.95 22.59 21.94
Philippines 9.93 10.06 9.65
Thailand 8.87 12.33 14.58
Other Economies
Azerbaijan 9.36¢ 5.449
Kyrgyztan 20.11 19.19
Pakistan 13.66 10.99 12.66
Viet Nam 8.32f 10.33
0ECD 21.58d 19.20d 16.89¢

a For India, the figure for each decade refers only to a single year, as follows: 1983, 1993/1994, 1999/2000.

b Refers to the period 1987-1989.

¢ Refers to the average for the years 1980, 1982, 1985, and 1989.

d For OECD, the number of countries covered each decade are: 18 for the 1980s; 20 for the 1990s; 21 for 2000/2004.

e Refers to the period 1992-1999.

f Refers to the period 1996-1999.

g Refers to the period 2000-2002.

h Refers to the period 2000-2001.

i Refers to the period 2001-2003.

Sources: ILO (2006); Directorate-General of Budget, Accounting, and Statistics, Taipei,China (various years); Sundaram and Tendulkar

(2006).
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