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Foreword

Technological change is
recognized as one of the
main drivers of long-term
growth. In the coming
decades, radical innova-
tions such as the mobile
internet, the Internet of
Things and cloud com-

puting are likely to revo-

lutionize production pro-
cesses and enhance living standards, particularly in
developing countries. The Sustainable Development
Goal 9 Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster innovation
adopted on 26 September 2015 implies that without
technology and innovation, industrialization will not
happen, and without industrialization, development
will not happen.

It is undebatable that technology makes produc-
tion processes more efficient, thereby increasing the
competitiveness of countries and reducing their vul-
nerability to market fluctuations. Structural change,
i.e. the transition from a labour-intensive to a tech-
nology-intensive economy, drives economic upgrad-
ing. Low income countries thus acquire the necessary
capabilities to catch up and reduce the gap with per
capita incomes in high income countries.

Catching up, unfortunately, does not occur fre-
quently. In the last 50 years, only a few countries were
successful in rapidly industrializing and achieving sus-
tained economic growth. Technology was always a key
driver in these cases and they successfully developed
an advanced technology-intensive industry. Though
there is clear evidence that technological change con-
tributes significantly to the prosperity of nations, the
debate about the underlying factors deterring coun-
tries from promoting technology and innovation more
intensively continues.

Though technology is linked to sustainable

growth, it is uncertain whether it can simultaneously

create social inclusiveness and environmental sus-
tainability. The substitution of labour with capital
induced by structural change may reduce employment.
Technological change also requires the labour force to
be prepared to use increasingly complex machinery
and equipment, which widens the inequality between
highly skilled and unskilled workers in terms of wage
distribution. Industrialization has historically been
accompanied by increasing pollution and the deple-
tion of natural resources. Economic growth also
entails a rise in the use of inputs, materials and fos-
sil fuels, which generate environmental pollution and
degradation, especially in low income countries.

The Lima Declaration approved during the 15th
session of UNIDOQO’s General Conference clearly states
that “Poverty eradication remains the central impera-
tive. This can only be achieved through strong, inclu-
sive, sustainable and resilient economic and industrial
growth, and the effective integration of the economic,
social and environmental dimensions of sustainable
development”. UNIDO strongly promotes paths of
economic growth and industrialization that reconcile
all relevant dimensions of sustainability.

The Industrial Development Report 2016 addresses
a challenging question: under which conditions do
technology and innovation achieve inclusive and sus-
tainable industrial development (ISID)? The main
finding of this report is that technology can simulta-
neously serve all three dimensions of sustainability.
Rapid inclusive and sustainable industrialization can
be achieved provided that policymakers resolutely
facilitate and steer the industrialization process,
which requires sound policies and avoiding the mis-
takes other countries have made in the past.

From an economic point of view, globalization
and the fragmentation of production at international
level have facilitated the diffusion of new technologies
through the intensification of trade in sophisticated
manufacturing goods. However, this diffusion of tech-

nology has in many cases not translated into concrete

Xiii
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growth opportunities due to the lack of technological
capabilities and the capacity of countries to promote
innovation systems. Innovation needs to be supported
by appropriate interventions that strengthen the pro-
cess from technology invention to adoption by firms
as was the case in benchmark countries such as China
and the Republic of Korea.

From a social point of view, industrialization con-
tributes to the improvement of many indicators such
as the Human Development Index and the poverty
rate. Even though technology and automation gener-
ally improve people’s working conditions, the number
of jobs may decrease as a result, with workers being
replaced by machines. A key point highlighted in this
report is that technological change itself can miti-
gate this effect. New technologies also generate new
markets, for example the waste and recycling indus-
try, reduce the prices of consumer goods and provide
opportunities for new investments with higher levels
of profitability. Most importantly, the expansion of
new technologically-intensive industries absorbs those
workers who have lost their jobs to machines.

From an environmental point of view, there is a
natural tendency of firms to seek efficiency in the use
of resources. Entrepreneurs tend to maximize profits
by minimizing the use of inputs through process inno-

vations. During the structural change process, the

transition from medium tech industries towards high-
tech industries is beneficial from a macro perspective,
as it implies a lower level of environmental pollution.
Despite these positive dynamics, the current trend of
technological change does not guarantee that we will
follow a sustainable path in the future. Global con-
certed action is indispensable to reduce greenhouse
gases and to stimulate the creation and diffusion of
environmentally friendly technological progress.

It gives me great pleasure to present this report
as Director-General of UNIDO. I am particularly
pleased that the Industrial Development Report 2016
emphasizes the critical need for international coop-
eration to promote technological change and achieve
ISID, and that it reaffirms the commitment of my
Organization to fulfil its unique mandate in support
of this effort. I am grateful to the UNIDO staff and
the international experts who joined hands to produce
this report, and look forward to seeing it become a key

component in the development debate.

3
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LI Yong
Director General, UNIDO



The Industrial Development Report 2016 was pre-
pared under the overall guidance of LI Yong, Direc-
tor-General of the United Nations Industrial Devel-
opment Organization (UNIDO). It is the result of
two years of intense research efforts, fruitful discus-
sions and close collaboration between the members
of a cross-organizational team headed by Ludovico
Alcorta, Director of the Research, Statistics and
Industrial Policy Branch at UNIDO. This lengthy
and at times arduous endeavour was coordinated
by Nicola Cantore, Industrial Development Officer
(UNIDO), who played an instrumental role in the
successful completion of the report. The other mem-
bers of the UNIDO core team, without whom this
report would not have been possible, were Michele
Clara, Smeeta Fokeer, Nobuya Haraguchi, Alejandro
Lavopa, Ascha Pedersen, Miriam Weiss and Shohreh
Mirzaei Yeganch. The report was a collaboration
with the United Nations University—Maastricht
Economic and Social Research Institute on Inno-
vation and Technology (UNU—MERIT), in par-
ticular Adam Szirmai and Bart Verspagen; and with
Paula Nagler and Wim Naudé from the University
of Maastricht and the Maastricht School of Manage-
ment, who were part of the core team. Many of the
concepts introduced and elaborated in the report
were developed during IDR core team meetings and
at workshops at UNIDO headquarters in Vienna in
February and April 2015.

The invaluable contributions and insightful com-
ments received greatly enhanced the overall quality
of the report—these included experts from UNU—
MERIT, namely Ibrahima Kaba, Mary Kaltenberg,
Neil Foster-McGregor and Simone Sasso. Other con-
tributing experts were Charles Fang Chin Cheng,
University of New South Wales; Valentina De
Marchi, University of Padova; Teresa Domenech,
University College of London; Elisa Giuliani, Uni-
versity of Pisa; Arjan de Haan, International Devel-
opment Research Centre; Jojo Jacob, Grenoble Ecole

Acknowledgements

de Management; Raphael Kaplinsky, Open Univer-
sity; Florian Kaulich, University of Vienna; Michael
Landesmann, Johannes Kepler University; Carolina
Lennon, Vienna University of Economics and Busi-
ness; Giovanni Marin, National Research Coun-
cil of Italy; Isabella Massa, Overseas Development
Institute; Roberta Rabellotti, University of Pavia;
Cornelia Staritz, Austrian Foundation for Develop-
ment Research; Robert Stehrer, Vienna Institute for
Economic Studies; Fiona Tregenna, University of
Johannesburg; as well as Juergen Amann and Gary
Gerefhi from Duke University; Thomas Gries, Rainer
Grundmann and Margarete Redlin from the Univer-
sity of Paderborn; and Marianna Gilli, Massimiliano
Mazzanti and Francesco Nicolli from the University
of Ferrara. Deepest gratitude is also due to Xiaolan
Fu from Oxford University, and John Weiss, Emeri-
tus Professor at the University of Bradford, who
thoroughly reviewed numerous drafts of the report
and significantly improved several sections of the
report.

The report further benefited from constructive
comments by members of the IDR Advisory Board
at UNIDO, specifically Stefano Bologna, Guill-
ermo Lorenzo Castella, Mohamed-Lamine Dhaoui,
Sam Hobohm, Steffen Kaeser, Bernardo Calzadilla
Sarmiento, Stephan Sicars and Nilgun Tas, by mem-
bers of the UNIDO Publications Committee Jacek
Cukrowski, Frank Hartwick and Patrick Nussbau-
mer, as well as other UNIDO colleagues including
Manuel Albaladejo, Ralph Luken, Valentin Todorov
and Shyam Upadhyaya. Profound appreciation is also
extended to Taizo Nishikawa, Deputy to the Director-
General at UNIDO, for the exceptional support he
provided throughout the entire production process.

The authors of the report were backed by a tal-
ented and indispensable team of research assistants
and interns at UNIDO including Juan Carlos Cas-
tillo, Emi Mima, Stefano Olivari, Francis Ostermeijer

and Sheng Zhong,

Xv



adom3ydod

Xvi

UNIDO staff members Debby Lee, Fernando
Russo and Iguaraya Saavedra, without whom a
smooth production process would have been unthink-
able, provided extensive administrative support, and
Niki Rodousakis, Nelson Correa and Franz Brugger

provided copy-editing assistance.

The editors, Bruce Ross-Larson and Jonathan
Aspin of Communications Development Incorpo-
rated, improved the language, style and structure of
the report. Christopher Trott and Joe Caponio, also
with Communications Development Incorporated,
copy-edited and proofread the report, and Elaine

Wilson was in charge of design and layout.



Technical notes and abbreviations

References to dollars ($) are to United States dollars, unless otherwise indicated.

In this report, industry refers to the manufacturing industry and seczors refers to specific manufacturing sectors.

This report defines developed countries or developed economies as the group identified as “high-income OECD

countries” by the World Bank and developing countries or developing economies as all other economies. See

Annex Bl for a complete list of economies by region, income level, least developed countries and largest develop-

ing economy in each region.

The annexes contain more detailed information about methodology and classifications. Annex B also contains

additional tables and indicators to complement those contained in the text. Annex C is a guide to the origins of
the data used for the figures and tables in the Industrial Development Report 2016.

Components in tables may not sum precisely to totals shown because of rounding.

CIP
DEIE

FDI
GDP
GHG
GVC
ICT

ILO

IPR

ISIC

ISID

ISO

LDC
MDG

Competitive industrial performance
Developing and emerging industrial
economies

Foreign direct investment

Gross domestic product
Greenhouse gas

Global value chain

Information and communications
technology

International Labour Organization
Intellectual property rights
International Standard Industrial
Classification

Inclusive and sustainable industrial
development

International Organization for
Standardization

Least developed countries

Millennium Development Goal

MNE
MVA
OECD

PPP

R&D

SEZ

SME

STI

TFP

UN
UNCTAD

UNDESA

UNDP

UNEP
UNIDO

Multinational enterprises
Manufacturing value added
Organisation for Economic
Co-operation and Development
Purchasing power parity

Research and development

Special economic zones

Small and medium-size enterprise
Science, technology and innovation
Total factor productivity

United Nations

United Nations Conference on Trade
and Development

United Nations Department of
Economic and Social Affairs

United Nations Development Programme
United Nations Environment Programme
United Nations Industrial Development

Organization
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Glossary

Capital goods. Goods used in the production of other
goods and services. (UNIDO 2013a)

Decoupling. Weakening or breaking the link between
environmental effects and economic activity so
that output increases with a less than commensu-
rate increase (or with a decrease) in energy con-
sumption (Von Weizsicker 1989; Enevoldsen,
Ryelund and Andersen 2007).

Deindustrialization. Long-term decline in manufac-
turing relative to other sectors. Typically measured
in terms of a share of manufacturing employment
in total employment. (UNIDO 2013a)

Elasticity. Percent change in one due to 1 percent
change in another. For example, the growths of
value added, employment and labour productivity
as per unit increase in GDP per capita can be meas-
ured as percentage change in these variables due
to 1 percentage point increase in GDP per capita.
(UNIDO 2013a)

Energy. The ability to do work. In industry it com-
monly refers to the energy used to power manu-
facturing processes. This report measures energy
in tonnes of oil equivalent to allow compari-
sons of energy from various sources. Primary
energy sources include biomass-based fuels (trees,
branches, crop residues), fossil fuels (coal, oil, natu-
ral gas) and renewable sources (sun, wind, water).
Secondary energy sources are derived from other
(usually primary) energy sources and have zero pol-
lution at the point of use (electricity, for example).
(UNIDO 2011)

Energy efficiency. The ratio of a system’s energy
inputs to its output. Since inputs and outputs can
be measured in more than one way, energy efh-
ciency has no single meaning. An engineer’s defi-
nition will differ from an environmentalist’s or an
economist’s—mainly reflecting differences in the
level of aggregation. The energy-efficiency ratio is
commonly called thermal or first-law efficiency,

based on the first law of thermodynamics. In any

closed energy conversion process, energy can be
neither created nor destroyed; energy that goes in
must come out or be accumulated in the system.
But only a portion of the energy output will be in
a useful form (for example, light) while the rest is
waste, typically low-temperature heat. The ther-
mal efficiency of a process is thus the ratio of useful
energy outputs to total energy inputs. In engineer-
ing, energy efhiciency is interpreted as conversion
efliciency—the proportion of the energy input
that is available as a “useful” output. For example,
only 5-10 percent of the electrical energy fed to an
incandescent light bulb is converted to useful light
energy; the remaining 90-95 percent is lost to the
environment as “waste” energy (low-temperature
heat). In developed countries, the average efficiency
of conversion of heat energy from fuel to electric
power delivered to consumers is 33-35 percent
(Ayres, Turton and Casten 2006), so if this elec-
tricity is converted to light energy using an incan-
descent bulb, the overall energy efficiency is just
3 percent. In economics, energy eﬁ‘]cicncy is the
ratio of the value of output to the quantity or cost
of energy inputs—the amount of economic activity
produced from one unit of energy. (See also Energy
intensity.) (UNIDO 2011)

Energy intensity. The amount of energy used to pro-
duce one unit of economic activity. It is the inverse
of energy efficiency: less energy intensity means
more energy efficiency. This report measures energy
input in physical terms (tonnes of oil equivalent)
and economic activity in monetary terms (sectoral
and manufacturing value added). (UNIDO 2011)

Externalities. Costs or benefits that accrue to unrelated
third parties. When it is a benefit reaped by third
parties, it is called a positive externality. When it is
a cost imposed on third parties, it is called a nega-
tive externality. Externality is a market failure that
provides rational for industrial policy. Hausmann

and Rodrik (2003, 2006) identify three main types



of externalities that are particularly relevant for new
activities to emerge: coordination externalities, as
specific new industries or activities require simulta-
neous, large investments to become profitable; infor-
mation externalities, as “discovery” of new activities
requires an investment whose returns cannot be
fully appropriated by the investor; and labour train-
ing externalities, as firms regard labour mobility as
a disincentive to invest in on-the-job training, thus
reducing technological spillovers. (UNIDO 2013a)

Global value chain. The value chain describes the
full range of activities that firms and workers do to
bring a product from its conception to its end use
and beyond. This includes activities such as design,
production, marketing, distribution and support
to the final consumer. The activities that comprise
avalue chain can be contained within a single firm
or divided among different firms. (Gereth and
Fernandez-Stark 2011)

Inclusive and sustainable industrial develop-
ment. ISID has three elements: long-term (or
sustained) industrialization as a driver for devel-
opment; socially inclusive development offering
equal opportunities and an equitable distribution
of benefits (including all countries and all peoples,
as well as the private sector, civil society organiza-
tions, multinational development institutions and
all parts of the UN system); and environmental
sustainability, which focuses on decoupling the
prosperity generated by industrial activities from
excessive natural resource use and negative environ-
mental impacts. The Lima Declaration, adopted by
UNIDQO’s Member States in December 2013, set
the foundation for ISID. (UNIDO 2015d)

Incremental innovation. Incremental innova-
tion concerns an existing product, service, process,
organization or method whose performance has
been significantly enhanced or upgraded. (OECD
and World Bank n.d.)

Industrial policy. Any type of intervention or govern-
ment policy that attempts to improve the business
environment or to alter the structure of economic

activity towards sectors, technologies or tasks that

are expected to offer better prospects for economic
growth or societal welfare than would occur in the
absence of such intervention—that is, in the mar-
ket equilibrium (Warwick 2013).

Informal economy. It is part of the economy that is oper-
ated outside the purview of government, thus not
taxed and included in statistics. (UNIDO 2013a)

Innovation. An innovation is the implementation
of a new or significantly improved product (good
or service), or process, a new marketing method,
or a new organizational method in business prac-
tices, workplace organization or external relations.
(OECD and Eurostat 2005)

Intermediate goods. Goods used as inputs in the
production of other goods and services. (UNIDO
2013a)

Labour intensity. Relative proportion of labour used
in production. It is approximated in this report
as the number of employment per value added.
(UNIDO 2013a)

Manufacturing-related service/producer-related
service. Service activities whose demands
arise largely from manufacturing production.
Wholesale, retail, transportation services for goods
and business services (including, for example, rent-
ing services of machinery and equipment, research
and development, and computer and related ser-
vices) are considered major components of manu-
facturing-related services. (UNIDO 2013a)

Manufacturing value added. See Value added.

Marketing innovation. The implementation of new
marketing methods involving significant changes
in product design or packaging, product place-
ment, product promotion or pricing. (OECD and
Eurostat 2005)

Non-manufacturing industries. Industries that
comprise mining and quarrying, construction
and public utilities (electricity, gas and water).
(UNIDO 2013a)

Organizational innovation. The implementation of
new organizational methods in the firm’s business

practices, workplace organization or external rela-

tions. (OECD and Eurostat 2005)
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Product innovation. The introduction of goods or

services that are new or significantly improved
with respect to their characteristics or intended

uses. (OECD and Eurostat 2005)

Process innovation. The implementation of new

or significantly improved production or delivery
methods, including significant changes in tech-
niques, equipment and/or software. (OECD and
Eurostat 2005)

Purchasing power parity. A concept that deter-

mines the relative values of two currencies in
terms of purchasing power. PPP-based GDP
shows what goods and services produced in
one country would cost if they were sold in the
United States. Since non-tradable services of
similar quality are priced lower in low-income
countries than they are in the United States,
their PPP-based GDPs usually become higher
than their GDPs based on market exchange rates.
(UNIDO 2013a)

Radical innovation. A radical or disruptive innova-

tion is an innovation that has a significant impact
on a market and on the economic activity of firms
in that market. This concept focuses on the impact
of innovations as opposed to their novelty. (OECD
and World Bank n.d.)

Research and experimental development. R&D

comprise creative work undertaken on a systematic
basis in order to increase the stock of knowledge,
including knowledge of man, culture and society,
and the use of this stock of knowledge to devise
new applications. The term R&D covers three
activities: basic research, applied research and
experimental development. (OECD 2002)

Resource efficiency. Resource efficiency is defined

from a life cycle and value chain perspective. This
means reducing the total environmental impact of
the production and consumption of goods and ser-

vices, from raw material extraction to final use and

disposal. (UNEP n.d.)

Skill-biased technological change. Technological

change that does not lead to proportional change

in the demand for unskilled and skilled labour

but results in greater demand for skilled labour.

(UNIDO 2013a)

Structural change. Change in the long-term compo-

sition and distribution of economic activities. A
normative perspective of structural change often
emphasizes desirability in the direction of change.
For example, Ocampo (2005), Ocampo and Vos
(2008) and UNDESA (2006) define structural
change as the ability of an economy to continually
generate new dynamic activities characterized by
higher productivity and increasing returns to scale.

(UNIDO 2013a)

Sustainable Development Goal No. 9 Build resilient

infrastructure, promote inclusive and sustainable
industrialization and foster innovation. This goal
promotes ISID via sharply raising industry’s share
of employment and GDP by 2030, integrating of
small-scale industrial and other enterprises into
value chains and markets, upgrading infrastructure
and industries with greater resource-use efficiency,
using clean and environmentally sound technolo-
gies and industrial processes, boosting scientific
research, upgrading technological capabilities and

encouraging innovation (UN 2015a).

Technological capabilities. The ability to exploit

what modern technology can contribute to the

economic development of the developing coun-

tries. (ILO 1991)

Technological change. Improvements in technology.

Technological change involves a series of stages
with multiple actors, relationships and feedback
loops—from invention, as a new technology is cre-
ated and prototyped, to innovation, as it becomes
commercially viable (Freeman and Soete 1997;
IEA 2008a). In decomposition analysis, if data on
manufacturing processes were available at the low-
est level of aggregation, the measure of technical
change would be actual physical efficiency and the
rest would be structural change (Jenne and Cattell
1983). Industrial energy intensity can be lowered
by improving technology (technological change)
and producing more goods that require less energy

(structural change). (UNIDO 2011)



Technological levels of manufacturing industries.

Manufacturing industries can be grouped into
three technological categories—low tech, medium
tech and high tech. They are based on research and
development intensity relative to value added and
production, following the technology classification
of the Organisation for Economic Co-operation

and Development (OECD 2005b).

Technology policy. Technology policy itself is meas-

ures implemented by the government to facilitate
the development of technological capabilities
and infrastructure for private and public firms.
(Steinmueller 2010)

Total factor productivity. A variable that represents

the amount of output not accounted for by the

amount of factor inputs, such as labour and capital.
(UNIDO 2013a)

Unit labour costs. Cost of labour per unit of output.

It is calculated as the ratio of labour costs to real
output. (UNIDO 2013a)

Value added. A measure of output net of intermediate

consumption, which includes the value of materials
and supplies used in production, fuels and electric-
ity consumed, the cost of industrial services such as
payments for contract and commission work and
repair and maintenance, compensation of employ-
ees, operating surplus and consumption of fixed
capital. Manufacturing valued added is the contri-
bution of the entire manufacturing sector to GDP
(manufacturing net output). (UNIDO 2013a)
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Executive summary

The role of technology and innovation in
inclusive and sustainable industrial development

Key messages

Reaching advanced levels of inclusive and sustainable industrial development requires not only increasing incomes
but also conscious efforts to sustain growth, promote social inclusiveness and move towards greener structural
transformation—as well as managing the trade-offs between them.

Industrialization, a major force in structural change, shifts resources from labour-intensive activities to more capital-
and technology-intensive activities. It will remain crucial to the future growth of developing countries.
Manufacturing’s share of GDP has remained stable over the last 40 years.

Technology and capital equipment are the main drivers of both manufacturing growth and aggregate growth in
developed and developing countries, although in developing countries energy and natural resources use affects
growth in medium- and low-tech industries.

The choice of sector matters for economic growth and structural change since the technological opportunities
between them vary significantly.

Diversification into manufacturing can help to achieve rapid average growth rates, longer periods of growth and less
volatility in growth—thus sustaining growth in the long run.

Premature deindustrialization smothers economic development potential by limiting the application of technology to
production and generating low productivity and informal services activities—while mature deindustrialization often
leads to dynamic high-tech services.

Technological capabilities are strengthened by investing in human capital, institutions, improving innovation sys-
tems and upgrading in industrial clusters and global value chains.

Technological capabilities are expanded in developed countries through tinkering with the frontiers of science and
technology and in developing countries by acquiring and adapting technologies created elsewhere.

Promoting social inclusiveness in manufacturing requires matching the choice of technologies to a country’s
resource and skill endowment.

Improving the environmental sustainability of industry may sometimes require adopting production technologies
that are not economically viable, although the profitability of these technologies is increasing over time.

High-tech industries produce an environmental bonus because they are less polluting than other industries.

The recycling industry exhibits the win-win-win properties of sustaining growth, generating employment and equity
and being environmentally friendly—but the trade-offs are considerable in combining these aims.

Policy instruments for industrial development depend on the type of technology and innovation being targeted and
the country’s level of development, ranging from protecting property rights at one extreme to providing grants for
machinery imports at the other.

Pooling financial and research resources internationally in a global knowledge base can contribute much to building
technological capabilities for inclusive and sustainable industrialization.

Under what conditions can technological change
trigger structural change in developing countries
and lead to long-term, socially inclusive and environ-
mentally sustainable industrial development? That
is the central question addressed in this Industrial
Development Report 2016. The Lima Declaration,
adopted by the Member States of the United Nations

Industrial Development Organization in December
2013, set the foundation for a new vision of inclu-
sive and sustainable industrial development (ISID).
The ISID concept is part of the new Sustainable
Development Goal 9 to build resilient infrastructure,
promote inclusive and sustainable industrialization

and foster innovation.
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“ For long-term structural change,

manufacturing plays a key role

ISID has three elements, which are the framework
for this report. The first is long-term, sustained indus-
trialization as a driver for economic development. The
second is socially inclusive industrial development and
society, offering equal opportunities and an equitable
distribution of benefits. And the third is environmen-
tal sustainability, decoupling the prosperity generated
by industrial activities from excessive natural resource
use and negative environmental impact. This three-
dimensional structure feeds through to the policy rec-
ommendations for dealing with the many trade-offs
that countries face in sustaining economic growth,
promoting social inclusiveness and moving towards
greener economic transformations.

For long-term structural change, manufacturing
plays a key role. It creates many productive, formal jobs
at an early stage of development. It also drives tech-
nological development and innovation to sustain pro-
ductivity growth in manufacturing and other sectors.

And it has varying effects on employment, wages,
technological upgrading and sustainability at different

stages of development. The reason is that manufactur-
ing changes economic structures, usually from labour-
intensive activities to more capital- and technology-
intensive activities. Each manufacturing subsector
also changes products and production processes, with
the increasing applications of capital and technology.
Premature deindustrialization can be a serious
threat to growth in developing countries, smothering
the growth potential of manufacturing when it sets
in. The kind of informal service activities that emerge
at this stage reduce rather than enhance growth. But
when mature deindustrialization sets in at higher
levels of per capita income, the kind of services that
emerge—logistics, business services and information
technology services—are much more dynamic and can
take over and complement the growth-enhancing role

of manufacturing.

Manufacturing and structural change
Manufacturing employment’s share in total employ-

ment and the absolute number of manufacturing jobs

Box 1
Dimensions of innovation

Innovation may be characterized by type (product or pro-
cess innovation), novelty (incremental or radical innova-
tion), and source (technological or non-technological).
There is also a social aspect (OECD and Eurostat 2005).
Non-technological innovations are generally associated
with marketing and organizational innovations—although in
practice, technological and non-technological innovations
are highly interconnected. Technological innovations are
usually associated with product and process innovation:

* Product innovation—goods or services that are new
or significantly improved in their characteristics or
intended uses.

e Process innovation—new or significantly improved
production or delivery methods, including significant
changes in techniques, equipment and software.

e Marketing innovation—new marketing methods involv-
ing significant changes in product design, packaging,
placement, promotion or pricing.

e Organizational innovation—new organizational meth-
ods in a firm’s business practices, workplace organi-
zation or external relations.

The distinction between radical and incremental inno-
vation is that a radical innovation has a significant effect
on a market and on the economic activity of firms in that
market, whereas an incremental innovation concerns
an existing product, service, process, organization or
method whose performance is significantly enhanced or
improved.

Innovation differs greatly by country, sector and
period. The dominant form is incremental, particularly
in developing countries. The rise in incremental innova-
tion in low-wage countries has contributed to increased
exports of high-quality and sophisticated manufactured
goods (Puga and Trefler 2010). Some sectors are char-
acterized by rapid change and radical innovations, oth-
ers by smaller, incremental changes. In high-tech sectors,
research and development (R&D) plays a central role in
innovation, whereas other sectors rely to a greater degree
on the adoption of existing knowledge and technology.
Low- and medium-tech industries are often characterized
by incremental innovation and by the adoption of foreign
technology.



‘ ‘ Developing and high-income countries
display wide differences in the way
manufacturing drives economic growth

are generally falling in high-income countries. On
average, countries across all incomes now have a lower
manufacturing share than before, and they reach
their peak employment and value-added shares at a
lower income than in previous decades (Rodrik 2015;
Ghani and O’Connell 2014). Declining manufactur-
ing in developed countries does not necessarily mean
the same in developing countries—or a decline in the
sector’s importance to developed countries on value
added, productivity and linkages to other sectors.
In a similar way, low manufacturing shares in many
developing countries (relative to past trends) might be
attributed to country-specific conditions rather than
to systematic and long-term reduction in manufac-
turing’s potential contribution to the economy from
a structural shift in supply and demand conditions of

different sectors.

Wanted: shifting shares of low, medium
and high tech

To illustrate the relationship between structural
change and technological development—a key theme
of this report—we look at structural change among
manufacturing subsectors, grouped by technologi-
cal category: low tech, medium tech, and high tech.
The last 40 years have seen a relative shift in all three
technological activities from developed to developing
countries. In 2012, more than half of the world’s value
added in low- and medium-tech industries was from
developing countries, and even in high-tech industries,
developing countries accounted for nearly half on that
measure (Figure 1).

How has the technology structure in manufac-
turing changed in developing countries over those
40 years? In 1972, the low-tech share in Africa was
higher than in the other two regions, which had a
similar technology structure by proportion of the
three technology groups. In 2012, Africa increased the
share of the high-tech group and reached a structure
similar to that of Latin America and Asia in 1972.
In the same period, Latin America went through
very little change, with a slight decline in the share
of the high-tech group, compensated by an increase

Figure 1
Shares of developing and developed regions in

global value added of low-, medium-, and high-
tech manufacturing industries, 1972 and 2012
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Note: Tech classifications based on Annex A2, income classification based on Annex A1, Table
A1.2.
Source: UNIDO elaboration based on Lavopa and Szirmai (2015).

in the medium-tech share. Asia experienced the most
significant change in technology structure. Over
the 40 years, its share of the high-tech group rose by
10 percentage points, at the expense of the low-tech
share. Asia’s economic success relative to other devel-
oping regions was thus accompanied not only by an
increased manufacturing share in the economy but

also by technological upgrading in manufacturing.

Big differences in the way manufacturing
drives economic growth

Developing and high-income countries display wide
differences in the way manufacturing drives eco-
nomic growth. In developing countries, contributions
to output growth derive mainly from capital invest-
ments, natural resources and energy; in high-income
countries, they come from productivity. High-income
countries seem to use labour- and resource-saving
technology, which allows them to increase output

without significantly increasing factor inputs.
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“ Differences in total factor productivity

growth rates between sectors are the

decisive factors in structural change

Consider the three groupings of manufacturing
industries—typical low tech, medium tech, and high
tech—to assess how their production characteris-
tics affect overall growth and factor contributions
along country income lines. Decomposing structural
change into two parts—one related to productivity
change (indicating technological change or total fac-
tor productivity—TFP) and one to changes in the use
of inputs (capital and labour)—makes it possible to
assess which part of structural change is a direct result

of technological change.

Low-tech industries

In these industries, high-income countries had negative
output growth in textiles and textile products and in
leather and footwear, which is reflected in high negative
shares of labour contribution or labour displacement.
In developing countries, conversely, both industries
grew: the largest contribution to output growth for both
industries came from energy, less from capital investment
and labour, whereas productivity growth made a positive
contribution only to textiles. Overall, productivity made
alower contribution to growth of labour-intensive indus-

tries in developing than in high-income countries.

Medium-tech industries
These industries also show a difference between the
two country income groups. Productivity was the larg-
est source of growth for high-income countries in rub-
ber and plastics and non-metallic mineral industries,
but for developing countries in those industries—
especially non-metallic minerals—the main contribu-
tion came from natural resources and energy, with pro-
ductivity growth providing only a small contribution.
When countries industrialize further and move
into this grouping, the pollution intensity of the
manufacturing sector (here measured as carbon diox-
ide (CO,) emissions per unit of value added) tends to
rise. That does not, however, mean that the growth of
medium-tech, resource-based industries must always
be driven by heavy increases in energy and natural
resource inputs, as evidenced by the relatively low
contributions of energy and natural resources to the

growth of these activities in high-income countries.

High-tech industries

High-income countries have an advantage in high-
tech industries and clearly have the potential to
achieve faster growth in those industries than in low-
or medium-tech industries. That advantage drives
structural change within manufacturing and shifts
resources towards high-tech industries at higher
income levels. Productivity is the dominant contribu-
tor to the growth of high-tech industries, and their
growth does not depend significantly on an increase
in the use of energy and natural resources.

In developing countries, productivity accounts
for a significant share of the growth of high-tech
industries. But other factors, such as energy and capi-
tal investment, made a non-trivial contribution, too.
So, although the importance of productivity for the
growth of high-tech industries is common to devel-
oping and high-income countries, developing coun-
tries differ in that increased use of energy and labour
accompanies growth—hence, the expansion of these
activities is more inclusive in job terms, but it is less
sustainable.

The main reason technological change is an impor-
tant determinant of structural change is that its rate
differs greatly between economic sectors, providing a
stimulus to economic growth that favours some sec-
tors over others. For structural change, the differences
between sectors matter most, and those differences
can be substantial both within a sector (between
countries) and between sectors. Differences in TFP
growth rates between sectors (within a country) are
the decisive factors in structural change. High values
of structural change are mostly achieved by a large

contribution of technological change.

Sustaining economic growth

In the long run, the ability of a country to use exist-
ing and to innovate new technology determines its
economic performance through a process of struc-
tural change. However, because developing the capa-
bilities to use and assimilate technology is very hard
when they are not present, the convergence of living
standards between countries has generally been very

slow or even absent. Only a few countries have moved



“ Manufacturing can sustain
growth by lengthening its episodes
and reducing its volatility

from relative poverty to relative development. Rich
developed countries have high levels of technologi-
cal sophistication and account for the large majority
of investment in science and technology (primarily
R&D). Poor countries have much lower technological

capabilities and invest much less in R&D.

The concept—in theory, open to all

One of the three dimensions of sustainability is the

ability of an economy to sustain growth over longer

periods without serious interruption due perhaps to
economic crises or slumps. The longer the duration of
positive growth rates and the higher the rate of growth

during positive growth episodes, the more likely a

low- or middle-income country is to achieve sustained

catch-up.
Sustained growth has three characteristics:

o Average rates of gross domestic product (GDP)
growth per capita. Is growth rapid enough to
achieve substantial increases in welfare in the fore-
seeable future? And is it faster than in advanced
economies so that a country can catch up? Since
1950, catch-up has required growth of more than
5 percent a year, sustained over two or more dec-
ades (Szirmai 2012). Such success is rare.

o Duration of growth episodes. The ability to sus-
tain growth over longer uninterrupted periods
is important, but growth often is not steady,
and attempting to explain differences in aver-
age growth may be misleading. More promising
is finding out what initiates or halts episodes of
growth, or what influences the characteristics of
growth episodes (Pritchett 1998).

o Volatility of growth. The lower the volatility, the
more sustained the growth pattern. Volatility is
often much higher in low- and middle-income coun-
tries than in high-income countries, and highest in
countries that remain in the “development trap.”
How do countries move up the development lad-

der? The answer lies not in the creation of new knowl-

edge but in the adoption and adaptation of knowledge
from abroad. Poor countries tend to have high poten-
tial for rapid growth, represented by the reservoir of

global technological knowledge that is available for

them to tap into. The evidence suggests, however, that
the tendency to realize this potential varies greatly in
the group of poorer countries. In the large group of
countries below, say, $15,000 GDP per capita, growth
rates show a large variance. The regression line has a
negative slope, indicating convergence (that poorer
countries grow more rapidly), but this relationship is
very weak. The regression line also divides the group of
poor countries into two parts: one growing slowly and
tending to fall behind or stagnate, and one showing
some tendency for catch-up.

Not only is the difference in average growth
rate among developing countries much higher than
among developed countries, but also the volatility of
a country’s growth rate is higher in developing than
developed countries. Thus the growth experiences of
developing countries vary on the rate, duration and
volatility of growth more than those of developed
countries. But among developing countries, those
catching up seem to have the common characteristics
of higher growth rates, longer episodes of growth and
lower volatility.

Interestingly, manufacturing can sustain growth
by lengthening its episodes and reducing its volatility.
The larger the share of the manufacturing sector at the
start of a growth episode, the longer growth continues.
The share of manufacturing within the modern sec-
tor yields similar results, and it has significant positive
effects on duration. In line with the effects on duration,
the chances of ending a growth spell are substantially
reduced as the share of manufacturing at the start of the
spell increases. Obviously, the longer an episode lasts,
the greater the chances of it finally ending. But clearly
the risk is much lower in every year in which the share

of manufacturing at the start of the episode is higher.

Technological capabilities for sustained
growth

One of the major sources of economic growth and catch-
up in developing economies is imitating and adapt-
ing technologies streaming in from the industrially
advanced economies. But that requires technological
capabilities, which are mainly related to the education

of the population and the allocation of human capital
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“ The scope for countries to upgrade

their technological capabilities depends

on national innovation systems

and other resources to undertake R&D. The relative
importance of each of these elements depends on a
country’s development. At early stages of development,
technological gaps create the potential for fast structural
change through global technological knowledge, but the
extent to which such change will be realized depends on
the absorptive capacities of countries, sectors and firms.
Among the most important determinants of absorptive
capacity are sustained investments in human capital.
Strong basic and secondary education and specialized
human capital are fundamental to absorb new technolo-
gies. Basic education and new skills are needed to use
new technologies, and a more educated population tends
to adopt new technologies faster.

But basic literacy is not enough. Certain technol-
ogy-specific skills are typically needed to absorb new
technologies. In some cases, skills can be provided by an
improved basic education curriculum. In other cases,
they have to be provided through specialized training
at vocational centres. At middle ranges of development,
the creation of new indigenous knowledge becomes
very important. A strong tertiary education system in
science and engineering and larger formal R&D efforts
play a key role at this stage. In fact, the transition
towards more technology-intensive manufacturingand
service activities depends on a “hi-tech infrastructure,”
which includes—among other elements—universities
and polytechnics capable of generating skilled techni-
cians, engineers and scientists.

While learning and technological absorption take
place at the firm level, the success or failure of individ-
ual firms occurs within a system. Thus, the scope for
countries to upgrade their technological capabilities
also depends on the functioning of national innova-
tion systems. In this perspective, learning and inno-
vation involve complex interactions between firms
and their environment—not just the firms’ network
of customers and suppliers but also the technological
infrastructure, institutional and organizational frame-
work, and knowledge-creating and diffusing institu-
tions. As innovation systems improve, countries tap
into international sources of technological knowledge,
which is not limited to a few modern firms but circu-

lates rapidly among different firms and actors.

Technological upgrading needs a broad dissemi-
nation of knowledge throughout the whole economy.
Such dissemination requires strong public policies to
diffuse new technologies with an institutional infra-
structure that includes, among other things, exten-
sion services, industrial clusters, metrology stand-
ards, productivity standards, technical information
services, and quality control institutions. Upgrading
technological capabilities also requires a technologi-
cal commercialization infrastructure that can put
into practice the new knowledge created, for exam-
ple, in government research labs and universities. This
infrastructure includes adequate intellectual property
rights protection systems, technology-transfer offices
at universities and research institutes, science and
industrial parks, business incubators, and early-stage

technology finance and venture capital.

Promoting social inclusiveness

During structural transformation, societies become
more technologically complex and economically pro-
ductive, improving incomes, wealth and subjective
well-being. Demographic shifts, facilitated by rising
incomes and the uptake of modern technologies, help
improve outcomes in health, education and urbani-
zation. Manufacturing is fundamental to this pro-
cess. It provides productive employment in the early
stages and is a catalyst for technological innovation.
Over time a country’s manufacturing typically evolves
from being labour-intensive to being more capital-
and technology-intensive, creating demand for more
skilled labour. And a better skilled workforce provides
incentives for technological innovation, which can
enable a virtuous circle of education, innovation and
productivity growth. But not everyone can access the
opportunities that arise. Only with domestic capabili-
ties and technologies better suited to match these con-
ditions can socially inclusive industrial development

distribute the fruits of economic growth more evenly.

Creating employment, distributing income
The channels for technological change to affect social
inclusiveness through the transformation of the eco-

nomic structure can be broadly divided into two



‘ ‘ Generating direct and

indirect jobs in manufacturing and
manufacturing-related services brings
more people into the growth process

major areas: employment creation and income distri-
bution (Figure 2). On the first, the relevant question
is whether new technologies will lead to the creation
or destruction of jobs. On the second, the interest is in
whether innovations will improve or impair the distri-
bution of incomes within society.

With the right capabilities, technology-driven
structural change expands the modern, formal indus-
trial sector and industry-related services, absorbing
labour from the pool of underemployed workers in
agriculture or informal services. Manufacturing plays
a key role in generating and diffusing new technolo-
gies. Moreover, backward and forward linkages and
spillover effects from manufacturing promote regional
and country development, creating feedback loops of
accumulating human capital and improving institu-
tions. So generating direct and indirect jobs in man-
ufacturing and manufacturing-related services not
only brings more people into the growth process—it
also increases average productivity, wages and family
incomes. Higher family incomes, in turn, help reduce
poverty.

This process can temporarily lead to income ine-

quality. An example is the invention of the internal

Figure 2

Conceptual framework: Technological change
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combustion engine, which caused substantial job
losses in the horse-drawn carriage industry but even-
tually resulted in substantial new employment in the
automobile industry. Technological innovation there-
fore has not only static effects in the once-off real-
location of labour but also dynamic effects, such as
facilitating the growth of productivity and output in
modern urban industries.

The expansion of the modern formal sector gives
the government a tax base and more revenue in the
public sector that might enable the government to
improve economic, administrative and political insti-
tutions and widen social protection measures. It also
helps more women participate in the labour market.
With better earning opportunities, parents want
their children to receive more education. And with a
quantity—quality trade-off for the number of children,
the expanding modern sector may reduce fertility, fur-
ther allowing a shift of resources towards better educa-
tion of children and enhancing human capital forma-
tion and labour productivity. Thus, a growing modern
sector is also a major determinant of fertility and the
demographic transition.

From this perspective, even if new technologies
hurt income distribution and employment creation,
it is often temporary. Persistent rising inequality
ultimately reflects institutional and policy failures
that perpetuate technological gaps between sectors,
regions, and countries or that fail to provide adequate
social buffers in times of rapid change.

What, then, are the conditions for getting tech-
nology to drive social inclusiveness? Regulations and
incentives help steer the direction of technological
change, and more can be done to guide innovation to
complement rather than replace humans. It may also
be necessary to support technological innovations
with organizational change, helping to flatten hier-
archies and decentralize management responsibili-
ties. Countries should try to use technologies that are
better suited for their characteristics, reflecting their
factors, skills and endowments. Innovation and indus-
trial policies are therefore fundamental in shifting the
innovation path towards a more inclusive trajectory

—determining the structure of prices, factor costs,
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“ Countries tend to industrialize by transitioning

towards more emissions-reducing sectors

infrastructure and the availability of alternative tech-
nologies (and the knowledge that firms have about
these technologies).

Moving towards greener structural
transformation

Technological change for environmental sustain-
ability operates mainly through two channels—the
production process and the production structure—
involving environmental, economic and social trade-

offs (Figure 3).

Changes in production processes

The changes in production processes happen through
more efficient use of natural resources, such as non-
renewable energy and materials, helping firms to be
more cost competitive. Under ideal conditions, costs
of renewable inputs are comparable to fossil fuel
energy. Pollution abatement technologies that reduce
any incurring pollution are cheap, and production
processes are re-engineered to minimize resource use.
Waste, normally considered a bad outcome of the

production process, becomes a key input to be reused

Figure 3

Conceptual framework: Technological change
for environmental sustainability
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directly as inputs through materials recovery or waste-
to-energy technologies. But such transformations are
possible only if the environmental technologies exist
and the conditions, including the relative prices faced
by producers, enable environmentally positive change
in production. Some transformations such as a global
transition to the use of renewable energy or a drastic
reduction of costs for pollution abatement technolo-
gies are still far from materializing, but evidence shows
that firms tend to use more efficient energy inputs
even if not necessarily driven by policies.

An increase in energy prices is an important vehicle
for environmentally friendly innovation in the medium
to long term, as rising energy costs stimulate firms to
invest in energy-efficient technologies. Firms tend to
maximize output by minimizing input costs. The more
innovative sectors, such as manufacturing, are more
exposed to profit-driven measures. But a short-term
increase of energy prices generates a reduction of real
GDDP, especially for energy-importing countries.

Efhiciency also pushes firms to invest in technolo-
gies that recycle waste or materials. There is increas-
ing awareness of technologies that reuse materials as
inputs in the production process. Sharp price increases
in primary materials in the last decade indicate that
resources are scarce and need to be managed more
sustainably. So, recycling becomes more economi-
cally viable than the discharge of materials and waste,
and production is transformed into a circular process

whereby economic “bads” acquire a value.

Changes in production structures
Countries tend to industrialize by transitioning
towards more cmissions-rcducing sectors. Low-income
countries generally show the highest share of value
added in low-tech sectors, but since the 1970s, this
share has been decreasing. Medium-income countries
show the highest share of medium-tech sectors, and
high-income countries have the highest share of high-
tech sectors. The share of high-tech sectors tends to
rise across all income categories.

This natural tendency to shift from low- to high-

tech sectors comes with a natural tendency to pollute.



“ The greening of global value chains
can create opportunities for collaborative
approaches to eco-innovation

The lowest environmental productivity (expressed as
the value added/pollution ratio) is associated with
medium-tech sectors. The medium-tech sector also
shows the highest pollution intensity for other pol-
lutants beyond carbon dioxide emissions, such as par-
ticulates, sulphur dioxide (SO,) and nitrogen dioxide
(NO,) though with lower abatement costs than other
sectors. Low- and high-tech sectors have higher envi-
ronmental productivity—in other words, they gener-
ate fewer emissions when producing $1 of value added.
Sectoral specialization towards high-tech sectors
reduces emissions intensity. In short, a natural eco-
nomic tendency contributes to ISID.

But environmental protection improvements
deriving from the low- to high-tech transition may
not be sufficient to decouple economic growth from
pollution. Countries need to enforce actions to cur-
tail environmental harm, even if they are not strictly
related to the production process (like using environ-
ment-friendly pollution abatement technologies). Yet
this non-profit-driven technological change is often

expensive.

Facilitating the adoption of environmentally
[friendly technologies
Market conditions and the way markets are organized
play a role in driving—or deterring—eco-innovation.
The demand for new products and the progressive
incorporation of environmental features in existing
products have driven the adoption and diffusion of
eco-innovations. Market demand has also been shaped
by developments in the policy agenda that define what
consumers expect from the environmental impact of
products and services. Rising prices of, for example,
metal products have created incentives to reuse metal
elements in buildings. Firms may be interested in
polluting reduction actions simply because they are
profitable, but market externalities may prevent them
from exploiting market opportunities. In those cases,
policy-makers need to correct biases to create the right
market environment.

Different types of regulatory approaches may trig-
ger different types of innovations. While regulatory

standards may trigger pollution abatement solutions,
environmental management systems or integrated
regulatory systems can incentivize cleaner and more
resource-efficient technologies. And for resource-effi-
cient eco-innovations and cleaner technologies, both
regulatory pressure and cost savings seem to be pivotal.

The innovation effects of regulations can also
vary according to the environmental area targeted.
Whereas standards may set minimums for recycled or
recyclable content in products, packaging and other
eco—design considerations, economic instruments
tackle market failures such as externalities of environ-
mental impacts linked to resource use.

The greening of global value chains can cre-
ate opportunities for collaborative approaches to
eco-innovation that permeate and benefit all actors
involved. More companies are committed to stricter
and more stringent ways to identify material sources
and to certification schemes that ensure the sustaina-
ble supply of different materials. Regional and national
support systems that provide access to specific knowl-
edge and that help companies (especially smaller ones)
in introducing, adopting, or even developing new
technologies may be particularly important.

For global pollutants in a post-Kyoto world, the
main problem is to reach coordinated agreement for
cutting emissions globally. Even mild emissions-reduc-
tion agreements such as the Kyoto Protocol represent
a cost for all signatory countries. For Europe, the cost
is estimated to be 0.31-1.50 percent of GDP, and for
the United States 0.42-1.96 percent. Even flexible effi-
cient mechanisms, such as the emission permit mar-
ket, do not completely eliminate costs. That market
allows sellers of carbon credits to gain money from
the sale of those permits and purchasing countries to
abate emissions by purchasing emission allowances
that minimize total expenditures, reducing costs for
Europe to 0.13-0.81 percent and for the United States
to 0.24-0.91 percent.

Self-enforcing international environmental agree-
ments can sustain a large number of signatories but
only when the difference in net benefits between the

non-cooperative and fully cooperative outcomes is
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“ If productivity growth goes hand in hand

with accelerated growth of output, the net

effects on employment can be positive

very small. That happens when the benefit from addi-
tional expanded participation is marginal. Fairness is
another issue that counts overwhelmingly in negotia-
tions. The reluctance of poor countries to join inter-
national agreements is prompted by the historical
responsibility of rich regions in generating atmos-
pheric carbon concentration. Likewise, rich countries
claim that emissions-stabilizing policies will be effec-
tive only when developing countries contribute fully
to reducing emissions. Rich countries are reluctant to
sign heavy agreements, aware that developing coun-

tries will generate future emissions.

Designing and implementing ISID
policies

To support a country’s competitiveness, technology
and industrial policies for innovation need to be com-
plemented by infrastructure policies, industry rep-
resentation, and business-enabling trade and invest-
ment. These policies are prerequisites for integrating
into GVCs, but they should be complemented with a
more radical macroeconomic approach and strategic
investment policies. Complementary policies should
address possible trade-offs and ensure a balance

between environmental and social objectives.

Managing trade-offs and seeking
complementarities

There are possible complementarities and possible trade-
offs between sustained growth and inclusive develop-
ment. One important trade-off is that the kind of pro-
ductivity growth associated with rapid upgrading tends
to reduce the demand for labour (Massa 2015). But this
trade-off is not inevitable because, at lower levels of per
capita income, manufacturing tends to be more labour
intensive. And if productivity growth goes hand in
hand with accelerated growth of output, the net effects
on employment can be positive. So, if structural change
and industrialization promote rapid growth in the
whole economy due to linkages and spillovers, this can
increase total employment and labour absorption. In
poverty reduction, synergies between sustained growth

and inclusive development are most prominent.

Trade-offs between sustained growth and income
inequality can be very pronounced. In almost all
countries experiencing sustained growth and catch-
up, there have been increases in inequality as measured
by the Gini index. This has to do with the balance
between the supply and demand for skilled labour.
Where technological change is skill-biased and the
labour supply fails to keep up with the demand for
skilled labour, inequality will tend to increase. This is
not an inevitable outcome, but it does seem to charac-
terize growth experiences in the past decades.

The final trade-off is between sustained growth
and environmental sustainability. Here the record
so far has been disappointing, and the negative envi-
ronmental impacts of growth on CO, emissions and
global warming have been larger than the positive

impacts of technological advance.

Clusters of policies

Policy-makers thus have to weigh economic pros and
environmental cons, social pros and environmental
cons, and environmental pros and economic cons. In
order to support a country’s competitiveness, tech-
nology policies need to be complemented by poli-
cies focusing on the macroeconomic environment,
business-enabling trade and investment, and industry
institutionalization as well as infrastructure. These
policies are prerequisites for integrating into GVCs
but should be complemented with a more radical
macroeconomic approach and strategic investment
policies. Complementary policies are also needed to
address possible trade-offs and ensure an environmen-

tal and social equilibrium.

Technology policies

Technology policies vary by an economy’s develop-
ment stage: early, middle and late. Each stage is char-
acterized by some regularity in factors, such as the
complexity of market structures, technological con-
tent, productivity and degrees of specialization and
qualification of the labour force. In each stage, there
is a choice between general horizontal measures avail-

able to all firms and selective vertical ones applied



‘ ‘ A sound policy mix of innovation and
competitiveness policies is crucial

selectively to priority targets, whether subsectors or
specific firms. In addition, there are market-based
interventions and public inputs. The former affect
prices and taxes and thus operate through pricing
links. The latter reflect the provision of goods or ser-
vices, which firms themselves would not supply ade-
quately either because they cannot be marketed or

because significant external benefits are involved.

Industrial policies
Industrial policies for innovation are a broad concept
for combining technological and non-technological
policies for different kinds of innovations at differ-
ent stages of development. One crucial element deter-
mining the emergence, development and expansion
of innovation activities is government intervention.
Governments in developed and developing countries
are increasingly making innovation a key issue, recog-
nizing its potential to promote economic growth and
address social and environmental challenges.

The main argument for government support is that
a market economy cannot generate the optimal levels
of investment in innovation by itself because of market
failures and information asymmetries that lead to seri-
ous funding gaps. These market failures inhibit private
firms from investing the optimal amount of resource (in
fact they do not invest enough) in innovation activities,
thus depriving the economy of one of the key levers of
sustained growth. To counter this, governments aim to
restore optimality by providing different forms of sup-
port to firms’ investment in innovation, often through

(sometimes overlapping) policy instruments.

Competitiveness policies
The innovation toolbox has to be extended to com-
petitiveness policies in order to achieve structural
transformation. A sound policy mix of innovation and
competitiveness policies is crucial; the orthodox com-
petitiveness approach is too timid.

GVC lead firms might require their local suppliers
to adopt international standards, if they are skilled and
fully competent or when the product is a commodity.

Lead firms can also require them to adjust to specific

technical and quality standards and to take full respon-
sibility for the process technology. As lead firms do not
become directly involved in the learning process but
impose pressure on their suppliers for innovating and
keeping abreast of technological advancements, they can
be seen rather as a crucial stimulus for inducing learn-
ingand innovation but not as participants in the process.
Nor do lead firms always enrich local firms with knowl-
edge transfer and support upgrading processes. So, it is
crucial to understand the structure of the value chains,
the processes of structural change and the power asym-
metries between firms that determine how entry barriers

are created and how gains and risks are distributed.

Complementary policies

Technological change can lead to enormous advan-
tages for economy and society, but it can also result
in awkward trade-offs, often in manufacturing and
in three main dimensions: economic vs. social, social
vs. environmental and environmental vs. economic.
Understanding these trade-offs is a precondition
for developing the right complementary policies. To
achieve gains on all three dimensions, integrative
policy approaches are needed, which consider the full
range of positive and negative consequences of innova-
tion and promote interactions between all actors and
sectors of the economy.

Another important key is to provide incentives
to innovate and diffuse technologies. National poli-
cies have failed to achieve this objective so far because
governments have been unable to develop integrative
approaches to the full range of consequences of tech-
nological change, partly because of knowledge and
implementation gaps.

There is no single, correct recipe; nor can all gov-
ernments privatize, stabilize and liberalize in similar
ways. Industrial policy-makers, especially in develop-
ing countries, might gradually shift their attention
from investigating and imitating international best
practices to identifying and reproducing national suc-
cess stories. This approach underlines the need for
sound measuring, monitoring and evaluation, espe-

cially in the context of serious budget constraints,
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“ Industrial policy-makers might

gradually shift to identifying and

reproducing national success stories

since it is essential to know whether a policy interven-
tion is effective (or not) and whether the benefits out-
weigh the associated public costs.

International cooperation can help in all this.
Technology and innovation policy-making is usually
conducted nationally. As suggested by the subsidiarity
principle, interventions should be accomplished where
results are expected to be best. International collabo-
ration is needed with trans-border and global prob-
lems driving collaboration in this area. Globalized

technology (and innovation in general), the rise of

emerging and developing countries as champions of
globalization, and the growing role of individuals,
small firms and open modes are further reasons for
the need of international technology and innovation
policy cooperation. The OECD emphasizes the need
for effective international cooperation and sharing of
burdens and benefits to protect the global commons
and the world’s public goods (including technology
and innovation). This implies not only pooling finan-
cial resources and sharing a large research infrastruc-

ture but also improving the global knowledge base.

Trends in manufacturing value added,
manufactured exports and industrial competitiveness

Key messages

Global manufacturing value added (MVA) reached an all-time high of $9,228 billion in 2014. By 2014, the MVA of
developing and emerging industrial economies (DEIEs) increased 2.4 times from 2000, while their GDP doubled.
World export growth rates averaged 7.7 percent over 2005-2013, and in 2013 world trade reached a peak of more
than $18 trillion, with 84.0 percent comprising manufacturing products.

Manufacturing exports by industrialized countries expanded by an annual average of 4.3 percent over 2005-2013,
reaching $11,998 billion in 2013. In the same period, DEIEs expanded their manufactured exports by an average
11.5 percent, to peak at $6,327 billion, 2.4 times more than in 2005.

Around 58 percent of the world’s manufactured exports consists of medium- and high-tech products, such as
chemical machinery and equipment, communication equipment, and motor vehicles.

On UNIDO’s industrial competitiveness index, most industrialized countries lost ground in the last three years.
Among the five most competitive are four high-income countries (Germany, Japan, the Republic of Korea and the
United States), along with China ranking fifth. The four are among the world’s most industrialized countries and, with

China, account for 59 percent of world MVA.

Over the last few decades, global manufacturing has
shifted from West to East and from North to South.
Since the beginning of the century, rapid growth in
MVA has been a major source of poverty reduction
in many DEIEs through employment creation and
income generation. Those countries still have consid-
erable capacity for manufacturing growth and techno-

logical progress in the coming decades.

Manufacturing value added—recovering,
but not to precrisis levels
World MVA climbed strongly until the 2008-2009

global financial crisis. Industrialized countries

contributed the highest share of world MVA but,
along with DEIEs, experienced a slowdown in MVA
growth. Since 2010, MVA has recovered in both
groups but has so far not reached the pre-crisis level
within the industrialized country group (Figure 4).
Global MVA reached an all-time high of
$9,228 billion (at 2005 constant prices) in 2014. The
MVA share of industrialized countries in gross domes-
tic product (GDP) fell from 15.4 percent in 1990 to
14.5 percent in 2014; in DEIEs it increased from
16.2 percent in 1990 to 20.5 percent in 2014. The
share of MVA in world GDP increased from 15.6 per-
cent to 16.2 percent over the period. Since 1990, MVA



‘ ‘ Global manufacturing value added reached

an all-time high of $9,228 billion in 2014

Figure 4
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Table 1
Manufacturing value added in developing and emerging industrial economies by development group
and region, 1990, 2000 and 2014

growth has remained consistently higher in DEIEs. By
2014, the MVA of DEIEs had expanded almost four
times compared with 1990. Higher MVA growth has
led to sustained economic growth in many developing
countries.

Manufacturing remains a key driving force of
overall economic growth of DEIEs. From 1990 to
2014, global MVA doubled from $4,753 billion to
$9,228 billion at 2005 constant prices (Table 1). In
DEIEs since 1992, MVA growth has stayed consist-
ently higher than GDP growth (aggregate economic
output). By 2014, the MVA of DEIEs had increased
2.4 times from 2000 at constant 2005 prices, while
GDP doubled; industrialized countries saw their
MVA increase overall by only 51.3 percent.

DEIEs as a whole improved their share in total
MVA, but performance varied widely. Among the
top five, China’s share in world MVA increased by
6.5 times over 1990-2014. China’s manufacturing
industry has become the largest sector in the coun-
try and accounted in 2012 for more than 30 percent
of GDP and more than 18 percent of global MVA,

Manufacturing value added Percentage of
(billions, constant $ 2005) manufacturing value added
1990 2000 2014 2000
World 4,753 6,295 9,228 100 100 100
Industrialized countries 3,907 4,902 5,914 82 78 64
Developing and emerging 846 1,393 3,314 18 22 36
industrial economies
By development group
Emerging industrial countries 708 1,222 2,994 84 88 90
Least developed countries 20 22 54 2 2
Other developing countries 118 148 266 14 11 8
By region
Africa 79 92 144 9 7 4
Asia and Pacific 315 746 2,362 37 54 71
Europe 151 164 300 18 12 9
Latin America 301 391 508 36 28 15

Note: Regional and development level classification based on Annex B1, Tables B1.1 and B1.2.

Source: UNIDO elaboration based on Manufacturing Value Added Database (UNIDO 2015).
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“ In 2013 world trade reached a peak of

more than $18 trillion, with 84.0 percent

comprising manufacturing products

second only to the United States. Although China
—and India—improved their group share, the other
three of the five faltered, particularly Brazil.

Manufactured exports—84 percent of
world trade
An increasingly export-oriented manufacturing sec-
tor, accompanied by a rising share of manufacturing in
total exports, is part of a normal pattern of structural
change in the growth process of DEIEs. Following this
pattern, developing countries today have increased
their presence in the export of manufactured goods.
More developing countries are now benefiting from
integration into the global economy through manu-
factured export growth and diversification. In most of
these instances, export promotion has played a critical
role in long-term growth by supporting a virtuous cir-
cle of investment, innovation and poverty reduction.

It is widely recognized that the benefits of export-
ing manufactured goods are greater than those from
exporting primary commodities, largely due to the
higher value added. Successful DEIEs have pursued
export-led economic growth policies, diversifying
from primary commodities to manufactured goods.
As with their industrialized peers, the success of these
countries stems from concentrating on manufactured
exports.

World export growth rates averaged 7.7 percent
over 2005-2013, and in 2013 world trade reached a
peak of more than $18 trillion, with 84.0 percent com-

prising manufacturing products (Table 2). Over the

Table 2
World exports by product category, 2005-2013

period, world output expanded at an average 2.3 per-
cent a year, though many countries saw a decline dur-
ing the crisis. Global manufacturing trade recovered
fully after a sharp decline during 2007-2009, largely
due to the fast-expanding DEIEs. Indeed, their relative
weight has grown enormously, mainly due to China’s
meteoric rise as an exporter. Exports of primary prod-
ucts surged but still account for only 1.6 percent of
world trade.

Manufacturing exports by industrialized coun-
tries expanded by an annual average 4.3 percent over
2005-2013, reaching $11,998 billion in 2013. In
the same period, DEIEs expanded their manufac-
tured exports by an average 11.5 percent, to peak at
$6,327 billion, 2.4 times more than in 2005. The three
largest manufacturing exporters in the DEIE group—
China, Mexico and India—accounted for 62.1 per-
cent of the total of the country group in 2013, up from
55.3 percent in 2000, indicating the rapid growth of
larger economies and the increasing gap with smaller
economies.

The fast-growing share of DEIEs in world manu-
facturing exports reflects their dynamism. The group
accounted for 6.1 percent of world manufacturing
trade in 1990, 17.6 percent in 2000 and 34.5 percent
in 2013 (Figure 5). The emerging industrial econo-
mies contributed most to the DEIE growth path by
increasing their share in global manufactured exports
to 15.2 percent and 31.7 percent in 2000 and 2013,
respectively, from 5.6 percent in 1990. It is expected
that the role of DEIEs as exporters will increase

Average
Exports (billions, current $) growth rate
2005-2013
Category 2005 2006 2007 2008 2009 2010 2011 2012 2013 (percent)
Manufacturing 8,130 9,367 10,772 12,050 9,421 11,409 13,422 13,363 13,366 6.9
Primary 1,146 1,411 1,543 2,197 1,422 1,939 2,511 2,442 2,620 10.9
Other 102 137 163 193 141 185 224 214 196 8.5
Total trade 9,378 10,915 12,478 14,440 10,984 13,533 16,157 16,018 16,682 7.5

Note: Product category classification based on ISIC Rev. 3, ITC (2015).
Source: UNIDO elaboration based on United Nations Comtrade database (UNSD 2015a).



‘ ‘ Around 58 percent of the world’s
manufactured exports consists of
medium- and high-tech products

Share in world manufactured exports by country group, 1990-2013

Share of world manufactured exports (percent)
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Note: Development level classification based on Annex B1, Table B1.2.
Source: UNIDO elaboration based on United Nations Comtrade database (UNSD 2015a).

significantly over the next years, reflecting their high
growth rate and the development of the middle class.
In addition, their dependence on developed-country
markets is expected to decline as they move towards
more advanced manufacturing sectors.

Led by China, Asia and the Pacific recorded a new
peak of $7,145 billion in manufacturing exports in
2013, with an average growth of 11.6 percent a year
over 2009-2013 (Table 3). Lower prices with the high
competitiveness of China’s market caused many man-
ufacturing firms to move production there from more
expensive, industrialized countries.

Europe as a whole contributed to a higher share
in global manufacturing exports, though its pace of
recovery was more moderate, with average growth of
7.0 percent a year over 2009-2013. Manufacturing
exports in Latin America grew at a high 11.1 percent a
year during the period, but the region failed to main-
tain its share of world manufacturing exports, contrib-
uting a low of 5.0 percent in 2013.

Africa followed a similar pattern to Latin America
but with less strong growth of 10.4 percent, taking its
share to a low of 1.4 percent in 2013. The region con-

centrates on resource-based manufacturing exports,

which are the key factor in the overall growth as prod-
uct prices and demand from industrializing countries
have increased. High-tech products account for only
3.8 percent of manufacturing exports.

Despite some signs of progress, the least developed
countries (LDCs) remain highly vulnerable to geo-
political tensions and political instabilities. Lack of
proper infrastructure to support manufacturing adds
to the problem. In 2013, LDCs accounted for 0.2 per-
cent of world manufacturing exports. The group tradi-
tionally concentrated on low-tech manufactured prod-
ucts, but in the past few years that share has dropped
dramatically due to lack of support in industry and
the struggle of some countries with war. LDCs” manu-
facturing exports slumped by an average 19.3 percent
ayear.

Around 58 percent of the world’s manufactured
exports consists of medium- and high-tech products,
such as chemical machinery and equipment, commu-
nication equipment and motor vehicles. The high-tech
sector reached its peak, 25 percent, in 2000, and fell
to 20 percent in 2013. This could be due to the high
investment risk in the sector, which can hold markets

back. While the export share of low- and medium-tech

AHVNINNS JAILNO3IX3T

15



AHYININNS IAILNOIXT

16

“ Countries can become more industrially

competitive if they develop their technological

capabilities, expand their production

capacity and invest in their infrastructure

Table 3

World manufacturing exports by development group, region and income, selected years, 1995-2013

(billions, current $)

2010 2013
World 3,901 5,079 8,130 11,409 13,866
Industrialized countries 3,218 4,015 5,967 7,579 8,929
Developing and emerging industrial
economies 683 1,064 2,163 3,831 4,937
By development group
Emerging industrial countries 653 938 1,944 3,451 4,526
Least developed countries 7 14 24 49 39
Other developing countries 24 113 195 330 372
By region
Asia and Pacific 346 566 1,291 2,509 3,371
Europe 83 127 302 483 620
Latin America 213 309 460 632 78
Africa 4 62 110 207 212
By income (world)
High income 3,407 4,221 6,225 7,914 9,269
Upper middle income a7 669 1,670 2,872 3,771
Lower middle income 72 178 313 578 794
Low income 6 12 22 45 33

Note: Regional, development level and income classification based on Annex B1.
Source: UNIDO elaboration based on United Nations Comtrade database (UNSD 2015a).

products fell during2000-2013, the share of resource-
based manufacturing increased from 17.8 percent to
23.7 percent. The increasing size of the middle classes
in industrialized and developing countries has gener-

ated higher demand for processed food.

Industrial competitiveness—most
industrialized countries losing ground
UNIDO assesses and benchmarks industrial com-
petitiveness through its Competitive Industrial
Performance (CIP) index, building on a concept of
competitiveness that emphasizes countries’ manufac-
turing development, implying that industrial competi-
tiveness is multidimensional. Industrial competitive-
ness is defined as the capacity of countries to increase
their presence in international and domestic markets
while developing industrial sectors and activities with
higher value added and technological content.
Countries can learn in international markets and

become more industrially competitive if they develop

their technological capabilities, expand their pro-
duction capacity and invest in their infrastructure.
Hence, increasing industrial competitiveness requires
selective policy interventions, through which compar-
ative advantages are exploited while new competitive
advantages are created.

The CIP index is a performance (or “outcome”)
indicator rather than a potential (or “process”) indi-
cator. It consists of output indicators only. Given its
focus on industrial competitiveness and structural
economic variables, it provides country rankings that
tend to remain relatively stable over short periods of
time. The reason is that processes of technological
learning are cumulative and take time. The effects
of learning are reflected in industrial statistics and
structural economic variables only in the medium to
long term, and those effects can be captured through
detailed longitudinal studies, in particular by tracking
changes of key dimensions over time. The CIP index

allows us to observe not only the absolute level of key



‘ ‘ Countries in the top Competitive
Industrial Performance quintile account for
nearly 83 percent of world manufacturing
value added and more than 85 percent

of global manufactured trade

indicators at any particular time but also their rate of
change.

Based on their CIP values, countries are divided
into five, colour-highlighted quintiles: top, upper mid-
dle, middle, lower middle and bottom. Countries in
the top quintile account for nearly 83 percent of world
MVA and more than 85 percent of global manufac-
tured trade. Among the five most competitive are four
high-income countries (Germany, Japan, the Republic
of Korea and the United States), along with China
ranking fifth. The four are among the world’s most
industrialized countries and, with China, account for
59 percent of world MVA.

Germany’s manufacturing sector is a key factor in
its macroeconomic performance, with a strong indus-
trial core and an ability to control complex industrial
value creation chains. Its medium- and high-tech
exports account for 73 percent of its total manufac-
tured exports, and it has maintained its technologi-
cal lead against newcomers in the global economy.
Germany thus has strong technological upgrading and
deepening, on both the production and trade sides.

Japan’s industrial competitiveness is supported by
its large manufacturing base, high-tech exports and
high manufacturing per capita. United States indus-
trial competitiveness arises from its large manufactur-
ing base, although it is more aimed at the domestic
market than Japan or any other developed country.
The United States alone accounts for nearly 20 per-
cent of world MVA. The Republic of Korea has a com-
petitive manufacturing sector based on a high share of
medium- and high-tech industries.

In the top quintile, given the population size and
stage of development, China has the lowest per capita
values on both trade and production sides. China’s
position in the ranking is attributable to its high share
in global trade (though low per capita values indicate
that manufacturing still has the potential to grow fur-
ther). China has increased its share of manufacturing
exports to 17 percent of global manufacturing trade in
2013 and is the largest exporter in the world today. It
has also started positioning itself as a high-tech manu-

facturing exporter: the export share of medium- and

high-tech products almost doubled over 1995-2013.
China’s manufacturing industry has become the larg-
est sector in the economy and accounted for more
than one third of GDP and 18 percent of global MVA
in 2013, second only to the United States.

Others in the top quintile include Switzerland,
Singapore and the Netherlands, thanks to their very
high exports per capita in general and high-tech
exports in particular. Other top-quintile members
include major EU transition economies, such as the
Czech Republic, Poland, Slovakia and Hungary—
due to their export orientation, more focused on the
European market. Completing the list are Mexico,
Malaysia and Thailand, whose competitiveness arises
from their participation in global value chains.

The upper-middle quintile includes some of the
most populous countries in the world, such as Turkey,
the Russian Federation, Brazil, Indonesia, South
Africa, India and the Philippines. The production
and export performance of high-tech products in the
Philippines and Indonesia is strong, while the Russian
Federation and South Africa have higher MVAs per
capita but low manufacturing exports due to their
dependence on foreign sales of natural resources. India
and Brazil accounted for 2.2 percent and 1.7 percent,
respectively, of global MVA in 2013.

The middle quintile has populous countries, such
as Iran, Egypt and Bangladesh, and some less popu-
lous nations, such as Costa Rica, Iceland, Oman and
Uruguay. Countries in the lower-middle and bottom
quintiles include less developed countries by income,
accounting for roughly 0.8 percent of world MVA in
2013. Their level of industrialization is on average less
than one third that in countries in the middle quintile.

The CIP ranking for 2013 shows that most indus-
trialized countries have lost ground from the 2010
ranking. Denmark and Finland have been replaced
by Mexico and Poland during the past three years.
Germany, Japan, the Republic of Korea and the United
States, although not among the winners, show very
stable and enduring industrial competitiveness that
relies on long-term advantages, such as high technol-

ogy, good education and advanced infrastructure.
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The role of
technology and
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inclusive and
sustainable
industrial
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Chapter 1

Developing countries, especially at an early stage of indus-
trialization, have more opportunities to pursue inclusive
industrial development with a potential for rapid growth
and limited environmental damage. The take-off of
labour-intensive industries exporting to major world
markets could boost both output and employment, thus
promoting sustained and inclusive growth. And the lim-
ited output volume and concentration on less polluting
activities tend to make manufacturing less damaging for
the environment than they will become at a later stage.

As countries acquire skills and expand their infra-
structure, the opportunities for growth and employment
generation rise in other industries but usually proceed by
drawing in increasing amounts of production factors,
as well as natural resources and energy. Most industries
at the middle-income stage are resource intensive and
have relatively poor emission performance. So countries
emerging from the low-income stage have good pros-
pects for continuing the path of fast and inclusive devel-
opment, but they start facing sustainability challenges.

Entry into the high-income group at a mature level of
industrialization comes with structural and technologi-
cal changes in manufacturing. High-income countries
tend to have slower growth in manufacturing, except
for high-tech industries, and experience a reduction
in employment. At this stage, productivity is the main
driver for growth across manufacturing industries, lead-
ing to output growth without much increase in inputs
of capital, labour and materials. People employed in the
manufacturing sector might receive a fairly high wage,
but the sector is not expanding or often is shedding
employment. So, the sector has limited opportunities for
inclusive development in employment absorption, but it
is more environmentally friendly.

Although employment prospects in manufactur-
ing diminish as incomes grow beyond a certain level,
high-tech industries could create a large number of
manufacturing-related service jobs—with a wage
often comparable to that in manufacturing—which

could fully offset the reduction in manufacturing

Moving towards inclusive and
sustainable industrial development

employment. Germany, for example, gradually reduced
manufacturing employment for 10 years before the
global financial crisis, but manufacturing-related ser-
vice jobs increased over the same period, fully making
up for the decline in manufacturing jobs (Figure 1.1).!

Unless countries make conscious efforts on all
three fronts—sustained economic growth, social
inclusiveness and environmental sustainability—and
on managing the trade-offs among them, regardless of
development stage they are not likely to make much
progress towards inclusive and sustainable indus-
trial development (ISID). The foremost challenge
for low-income countries is sustaining the process of
industrialization. For middle-income countries, it is
environmental sustainability. And for deindustrial-
izing, high-income countries, it is continued employ-
ment generation and inclusive industrial development.
However, in different ways at different stages, skill
development, technological change and innovation

remain crucial for successful industrialization.

Pursuing rapid, long-run and stable
growth

One dimension of sustainability is an economy’s abil-
ity to sustain growth over long periods without seri-
ous interruption. The longer the episodes of positive
growth and the higher the rate of growth during posi-
tive growth episodes, the more likely a low- or middle-

income country is to achieve sustained catch-up.?

The concept—in theory, open to all
Sustained growth has three characteristics: it is rapid,

its episodes of growth are long and its volatility is low.

Average rates of gross domestic product (GDP) growth
per capita. Is growth rapid enough to achieve
substantial increases in welfare in the foreseeable
future? And is it faster than in advanced economies
so that a country can catch up? Since 1950, catch-up

has required growth of more than 5 percent a year,
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“ Sustained growth is rapid, its episodes

of growth are long and its volatility is low

Figure 1.1
Manufacturing-related employment in Germany, 1995-2008
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Source: UNIDO elaboration based on World Input-Output Database (Timmer and others 2015).

sustained over two or more decades (Szirmai 2012a).

Such success is rare (see Chapter 2).

Duration of growth episodes. The ability to sustain
growth over long, uninterrupted periods is important,
but often growth is not steady. And as Pritchett (1998)
has argued, attempts to explain differences in average
growth may be misleading—so it is more promising
to find out what initiates or halts growth episodes or
what influences their characteristics. The various types
of growth episodes (slumps, recoveries, accelerations,
plateaus) are the building blocks of the long-run

growth process.’

Volatility of growth.* The lower the volatility, the
more sustainable the growth pattern. Volatility often
is much higher in low- and middle-income countries
than in high-income economies, and it is highest in

countries caught in the “development trap.”

The global reality—in practice, very few
succeed
How do countries move up the development ladder?

The answer lies not in the creation of new knowledge
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but rather in the adoption and adaptation of knowl-
edge from abroad. Poor countries tend to have high
potential for rapid growth, residing in the reposi-
tory of available global technological knowledge.
But the evidence suggests that the ability to real-
ize that potential varies greatly within the group of
poorer countries (Figure 1.2). Within the large group
of countries with a per capita GDP of less than, say,
$15,000, growth rates show a large variance. The
regression line shows a negative slope, indicating con-
vergence (that is, poorer countries growing more rap-
idly), but it is a very weak relationship. The regression
line also divides the group of poor countries into two
subgroups: one, below the regression line, growing
slowly and tending to fall behind or stagnate and one,
above the line, showing some tendency for catch-up

with richer countries.
Growth to last

Average rates of GDP per capita growth: Catching
up and falling behind

Figure 1.3 shows the quintile distribution of GDP per
capita for 154 countries, based on GDP per capita in



“ Poor countries tend to have
high potential for rapid growth

Figure 1.2

GDP per capita and growth rate, 1998-2013

GDP per capita growth rate (percent)
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Note: GDP is gross domestic product.
Source: Kaltenberg and Verspagen (2015).

Figure 1.3

le distribution of GDP per capita, 1950-2008
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Note: GDP is gross domestic product; PPP is purchasing power parity.
Source: Kaltenberg and Verspagen (2015).

1990 international dollars, in logscale on the vertical ~ is the maximum value. The second blue line from the
axis. The blue lines indicate borders between quintiles  bottom marks the border between the lowest 20 per-
of the distribution at each year. Hence, the bottom  cent values and the next group of 20 percent observa-

blue line is the minimum value, and the top blue line  tions, and similarly for the other lines.
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“ The world has been gradually becoming

somewhat more equal, though the poorest

countries remain an exception

The blue lines are interesting indications of trends
at parts of the distribution. For example, the mini-
mum and maximum values observed over roughly
50 years do not change much. More interesting than
that, the observed growth rates at the various quin-
tiles show significant variation. This is documented in
greater precision in Table 1.1, which documents the
growth rates for various periods at various positions of
the distribution.

Over 1950-2008, the (rich) countries at the 80th
percentile grew at 3 percent a year (Table 1.1). Each
lower percentile shows consistently slower growth
over this period: 2.4 percent at the 60th percentile,
2.1 percent at the 40th, and only 1 percent at the 20th.
Thus, the distribution diverged over the period, with
the top-ranking (rich) countries growing significantly
faster than the poor countries, making the distribu-
tion wider (in relative terms). As a result, although the
difference in GDP per capita among the countries at
the 80th percentile steadily narrowed over the nearly
six decades, it widened considerably among the coun-
tries in the bottom 40 percent of the GDP per capita
distribution. So, although countries with a low GDP
per capita in absolute terms (such as those with less
than $3,000 GDP per capita in 1990 international
dollars) generally had higher growth, countries that
experienced faster growth among the low-income
group had higher GDP per capita within each percen-
tile at the start of the period.

This long trend is especially associated with 1950—
1980. Those 30 years show a magnified picture of the

Table 1.1
Annual growth rates at selected percentiles of the world income distribution, 1950-2008 (percent)

1950-2008 1950-1980
Minimum -0.3 0.5
20 percentile 1.0 1.6
40 percentile 2.1 2.5
60 percentile 2.4 3.1
80 percentile 3.0 4.2
Maximum 0.2 -0.1

Source: Kaltenberg and Verspagen (2015).

overall divergence, with the growth rate declining
strongly at each percentile. The 1980s show a major
break, with growth declining in the entire sample. Only
the rich countries (80th percentile) managed to achieve
some growth (close to 1 percent) during this decade.

The period 1990-1995 is skipped because trends
during those years are strongly influenced by the
transition from 132 to 151 countries.® After 1995,
there is much more convergence, especially during
2000-2008. During 1995-2008, the 40th and 60th
percentiles grew roughly as fast as the 80th percentile,
and during 2000-2008, those two percentiles out-
performed the 80th percentile by about 0.5 percent-
age points a year. But the 20th percentile continues
to grow slowly—about as slowly as before 1980. In
short, since the mid-1990s, the world has been gradu-
ally becoming somewhat more equal (on the distribu-
tion of living standards among countries), though the
poorest countries remain an exception.

How about the growth experiences of individual
countries? To summarize them, look at countries that
move upward in the distribution over the long run. For
1950-1989, 65 of the 132 countries (roughly half) did
not change their quintile. Another 51 either rose one
quintile or fell one quintile, and only 9 changed two or
three quintiles up or down. For 1990-2008, 109 of the
151 countries did not change quintile, 40 moved just
one quintile up or down and 2 jumped two quintiles.
The global distribution of countries in living stand-
ards is therefore fairly stable over the long run. Large

jumps—countries moving up two or three quintiles, as

1980-1989 1995-2008 2000-2008
3.7 -1.3 1.7
-1.0 1.2 0.8
0.2 3.1 3.6
-0.5 3.5 3.6
0.9 3.4 3.0
-2.0 2.0 14



“ Countries stuck in the bottom quintile
have the shortest episodes of growth

Taiwan Province of China, the Republic of Korea and
China have (Figure 1.3)—are very rare. Household

surveys add some nuance to this picture (Box 1.1).

Duration of growth episodes

Table 1.2 gives a first indication of the importance of
the duration of positive growth episodes (see endnote
3). The table arranges 10 groups of countries according
to their incomes relative to their income positions (by
quintile) in 1960 and 2008, distinguishing countries
that remained in the same quintile over the period and
countries that improved their relative positions.”

Two patterns can be discerned. First, countries
that remain stuck in the bottom quintile have the
shortest episodes of growth (7 years on average).
Countries that have maintained their position in the
top quintile have much longer growth episodes (17
years on average). But growth rates do not differ much.
Countries trapped in the bottom quintile grew faster
during their growth episodes than did countries in the
top quintile. That fact is in line with the observation
that achieving growth is easy for poor countries—they
can grow at least as fast as rich countries—but they

are more vulnerable to interruptions in the growth

process and find sustaining growth over long periods
to be harder (Hausmann, Pritchett and Rodrik 2005).

Second, developing countries that improved their
relative position over the period tend to have much
longer growth episodes than countries that remained
in the same quintile or even dropped: the three coun-
tries that moved from the fourth to fifth quintile
have an average duration of no less than 26 years.® So,
not only is the duration of growth episodes longer in
catch-up countries but they also tend on average to
have much higher growth rates during those episodes.

In plotting the duration of each episode against
its growth rate, there is no relationship between the
length of an episode and the rate of growth within that
episode. That means that duration itself has an inde-
pendent influence on the average growth rate between
1960 and 2008. The longer the growth episodes for a
country, the greater the average rate of growth over the
period. So, duration matters. It captures the notion of
sustained growth. The variation in within-episode
growth rates is much higher in shorter episodes than
in longer ones. That pattern remains visible even after
removing the shortest episodes and keeping only the

episodes of three years and longer.

Box 1.1
Real income growth based on household surveys

Milanovic (2012) uses a compilation of household surveys
from more than 120 countries between 1988 and 2008
to examine the changes in real income, in purchasing
power parity (PPP) dollars, for various shares of the global
income distribution during a period of globalization.

He finds corroborating evidence that the lowest
income group has not improved much, while the global
middle class has improved, with a compound annual
growth rate of around 2.7 percent between the 20th
and 60th percentiles. The median income rose the most
(almost 80 percent), representing the corresponding
growth in income, predominantly in China and India but
also in Indonesia, Brazil and Egypt. Further, incomes of
the richest 5 percent increased considerably, accounting
for around 44 percent of the total increase in income. In
contrast, incomes of the upper-middle class (the 70th to
95th percentiles of the global income distribution) stag-
nated. This group includes many people from the former

Eastern European bloc and Latin America, as well as some
of the rich countries.

Global growth incidence curve, 1988-2008
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Note: Y-axis displays the growth rate in average income of the fractile group (in 2005 PPP$).
Population-weighted. Growth incidence evaluated at ventile groups (such as the bottom 5
percent); top ventile is split into top 1 percent and 4 percent between percentiles 95 and 99.
The horizontal line shows the growth rate in the mean of 24.3 percent (1.1 percent a year).
Source: Lakner and Milanovic (2013).
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Table 1.2
Duration and volat

“ The lower the volatility, the
more sustained the growth

y of growth episodes, by income group, 1960-2008

Average growth
during episode,

Duration 1999 PPP$ Number of
(years) Volatility (percent) countries

1. Bottom quintile in 1960 and 2008 6.6 3.7 3.4 13

2. Relative improvement: bottom quintile in 1960,

second or third quintile in 2008 11.4 1.5 5.0 7

3. Second quintile in 1960 and 2008 79 10.6 3.0 12

4. Relative improvement: second quintile in 1960,

third quintile or higher in 2008 13.6 1.3 5.0 7

5. Third quintile in 1960 and 2008 8.8 2.9 3.0 17

6. Relative improvement: third quintile in 1960,

fourth or fifth quintile in 2008 8.8 1.1 6.0

7. Fourth quintile in 1960 and 2008 9.3 1.8 4.0 16

8. Relative improvement: fourth quintile in 1960,

fifth quintile in 2008 26.2 0.8 4.0 3

9. Falling behind: Fifth quintile in 1960,

fourth quintile in 2008 7.4 3.9 4.0 6

10. Fifth quintile in 1960 and 2008 16.8 0.9 3.0 14

Note: PPP is purchasing power parity. GDP per capita in 1960 and 2008 is ranked in quintiles for 97 countries. Countries formerly part of the Union of Soviet Socialist Republics (USSR) are excluded

because no data on growth rates are available before 1989.
Source: UNIDO elaboration based on The Maddison Project (2013).

Volatility of growth

Another characteristic of the ability to sustain growth
is volatility—or, rather, the lack of it. The lower the
volatility, the more sustained the growth. Volatility
can be calculated by measures such as the standard
deviation of growth or the coeflicient of variation.
Typically, growth volatility is higher in low- and mid-
dle-income countries than in advanced economies.

Table 1.2 shows the coefficient of variation in
growth for the 97 countries between 1960 and 2008,
in the volatility column. Again we distinguish 10
groups of countries, based on their quintile ranking in
1960 and 2008.

Two clear messages emerge. First, volatility is much
higher in low-income than in high-income countries.
Thus, for countries stuck in the second quintile, the
coefhicient of variation is no less than 10.6, and for
countries in the bottom quintile, 3.7. In comparison,
countries in the top quintile in both 1960 and 2008
have a coefficient of variation of 0.9. Second, for each
quintile in 1960, the volatility of growth of countries

that improved their income rankings is much lower

than for countries stuck in the same quintile. The
clear implication is that in the long run, lower growth
volatility is a key ingredient in successful economic
development.

Those findings complement the results in Figure
1.2. Not only is the difference in average growth rate
among developing countries much higher than among
developed countries, but the volatility of a country’s
growth rate is higher in developing than in developed
countries. Thus, the growth experiences of developing
countries vary more on the rate, duration and volatil-
ity of growth than do those of developed countries.
But among developing countries, those successful in
catching up seem to have the common characteristics
of higher growth rates, longer growth episodes and

lower volatility.

Traveling together—structural change and
growth

Structural change correlates with growth—a leitmortif
throughout this report. We start by looking at struc-

tural change in a basic way, simply as the rate at which



“ Countries that experience faster structural
change tend to experience faster growth

sectoral shares in the economy change. We adopt an
indicator similar to the Finger-Kreinin Index® that
is defined as the sum of absolute changes in secto-
ral shares over 1995-2013, divided by 2. A value of
0 corresponds to the case in which all shares remain
the same, and a value of 1 would correspond to the
(extreme) case in which in 1995, one sector has a share
of 1, and in 2013, another sector had a share of 1.

Figure 1.4 shows the relationship between struc-
tural change and the rate of growth between 1995 and
2011 for a sample of 108 countries with a breakdown
of GDP into 10 sectors.'® We calculate the structural
change index for GDP (value added) in constant
2005 prices. There is a clear and positive association
between structural change and growth, although it
explains only a limited fraction of the total growth
variance. Countries that experience faster structural
change tend to experience faster growth. But a vari-
ation in growth rates can be observed at any level of
structural change.

Among different types of structural change,
industrialization—an increase in the share of

manufacturing value added (MVA) in GDP—has
been the engine of growth for developing countries.
So, the following section takes a closer look at struc-

tural change from that angle.

Manufacturing development and
structural change

During the first three quarters of the 20th century, in
the context of structural change, the literature mainly
discussed manufacturing as the engine of growth
because of the high productivity and the increasing
or high manufacturing shares in rapidly growing or
high-income countries. In recent years, however, the
literature has paid increasing attention to deindus-
trialization (or premature deindustrialization)—the
decline of the relative importance of manufacturing in
the economy.

The assertion that manufacturing has declined
in importance comes from both empirical evidence
and a general overview of manufacturing’s current
state in the world. Manufacturing employment’s

share in total employment and the absolute number

Figure 1.4
Structural change and GDP per capita growth, 1995-2011
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Note: The index of structural change is defined as the sum of absolute changes in sectoral shares over the period 1995-2013, divided by 2. A value of 0 corresponds to the case where all shares remain
the same, and a value of 1 would correspond to the (extreme) case where in 1995 one sector has a share of 1, and in 2013, another sector has share 1.
Source: UNIDO elaboration based on The Maddison Project (2013), UN National Accounts Statistics (UN 2014b), Groningen Growth and Development Centre 10-Sector Database (Timmer, de Vries and

de Vries 2014) and World Input-Output Database (Timmer and others 2015).
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“ If countries start deindustrializing

prematurely, they are prone to

growth-reducing structural change

of manufacturing jobs are generally falling in high-
income countries. Studies also show that, on average,
countries across all incomes now have a lower manu-
facturing share than before—and that they reach their
peak employment and value-added shares at a lower
income level than in previous decades (Ghani and
O’Connell 2014; Rodrik 2015).

This mix of empirical evidence and general obser-
vations has perhaps given many the idea that manu-
facturing’s contribution to economic development is
declining. But the declining role of manufacturing in
developed economies does not necessarily mean the
same trend is at work in developing countries. The
low manufacturing shares in many developing coun-
tries (relative to past trends) might be attributed to
country-specific conditions rather than to a systematic
and long-term reduction in manufacturing’s potential
contribution to the economy—that is, as a result of a
structural shift in supply and demand conditions of
different sectors.

So we dig a bit deeper, first looking at deindustri-
alization before determining whether manufacturing

still has a key role in economic growth.

Are developing countries deindustrializing?
In the main, No

Deindustrialization can describe a wide range of
country experiences (Box 1.2). For example, in one

country, the share of manufacturing in employment

Box 1.2

Types of deindustrialization

Mature (or normal) deindustrialization. The normal pat-
tern (unlike the premature variant) occurs as GDP per
capita increases beyond a certain level and services
become more important in the economy. Associated with
advanced economies at higher incomes, it is driven by
increasing demand for services, rapid productivity growth
in manufacturing (resulting in a reduced share of manu-
facturing jobs) and rising outsourcing of manufacturing
activities in global value chains (GVCs). It is not seen as a
threat to economic development. Technologically dynamic
service sectors—logistics, trade, information and commu-
nications technology, and financial services—emerge as

may fall because very rapid technological progress in
manufacturing leads to its productivity rising more
than productivity in other sectors. So, employment
is growing, but more slowly than it was previously.
This can go hand in hand with healthy growth in
manufacturing output, exports and sometimes even
employment itself. In another country, the share of
employment may be increasing, but due to slow pro-
ductivity growth, the share of manufacturing in GDP
is in decline. In a third country, manufacturing could
be collapsing when a country experiences productivity
declines, stagnant output growth and shrinking jobs
in manufacturing.

If countries start deindustrializing prematurely
(when their per capita income and degree of indus-
trialization are too low), they are prone to growth-
reducing structural change, involving the wrong kind
of low-productivity informal services, which in many
countries in Africa and Latin America are currently
expanding their shares in value added and employ-
ment. They offer little potential for growth. Such pre-
mature deindustrialization is a threat to sustained eco-
nomic growth in low- and middle-income countries
for two reasons.

First, such countries will have obtained fewer of
the “growth-enhancing” benefits of manufacturing.
Second, manufacturing tends to be replaced by the
wrong kind of services. When “mature” deindustriali-

zation sets in—in an advanced economy—subsectors

alternative drivers of the economy. Nor is it problematic
that growth rates slow as countries reach high incomes.

Premature deindustrialization. One way of thinking of
premature deindustrialization is that it begins at a lower
level of GDP per capita or a lower level of manufacturing
as a share of total employment and GDP than is typically
the case. If that happens—or if deindustrialization begins
when manufacturing has not yet reached the shares of
employment and GDP typically associated with the nor-
mal turning point of industrialization—it could be consid-
ered premature.



“ The growth-pulling role of
manufacturing is especially important in
the earlier stages of development

of the expanding service sector have the dynamic char-
acteristics attributed to manufacturing in the past:
strong linkages, productivity increases and techno-
logical innovations. That kind of service sector can act
as an engine of growth. In an economy characterized
by premature deindustrialization, the service activities
that emerge often are informal services lacking dyna-
mism and growth potential.

In all types of deindustrialization, very austere
macroeconomic policies—especially high interest
rates and overvalued exchange rates—are likely to
have more pronounced negative effects on industry
(and on the rest of the real economy) than on the
financial sector. Such policies are likely to financialize
and deindustrialize the economy. Similarly, trade lib-
eralization affects tradables more than non-tradables
and has uneven effects among tradables, depending
on their competitive position at the time the domestic
market opens. Liberalizing tariffs too quickly without
giving manufacturing time to restructure is a major

contributor to deindustrialization.

The perils of premature deindustrialization
—you have to have something to lose it

The statistical evidence for the effects of deindustri-
alization on growth is inconclusive, in part because
of difficulties in capturing the different types of dein-
dustrialization. Special country characteristics may
also be germane to whether deindustrialization affects
growth. Still, a few general conclusions can be made.

The lower the GDP per capita at which a country
begins to deindustrialize, the more the process is likely
to affect growth and growth prospects. Similarly, the
lower the share of manufacturing in value added when
deindustrialization sets in, the more deindustrializa-
tion is likely to affect growth.

The extent to which deindustrialization is trig-
gered or accelerated by a policy change, as opposed
to just gradually taking place over time with eco-
nomic development, also influences the likely effects
of deindustrialization on growth. Policy-induced
deindustrialization—as associated with, for exam-

ple, trade liberalization—is more likely to kick in

before the full benefits of industrialization have been
obtained, before manufacturing has matured and
before a dynamic and advanced service sector has
developed.

The aggregate effects of deindustrialization depend
on the characteristics both of the manufacturing
activities in decline and of the service activities that
are increasing their shares in employment and GDP.
For instance, if the manufacturing activities have little
scope for increasing returns to scale and limited scope
for cumulative productivity increases while the service
activities are growing, negative effects on growth need
not occur.

Still, the growth-pulling role of manufactur-
ing is especially important in the earlier stages of
development—and it is more important for develop-
ing than for developed countries. When a country
begins deindustrializing after manufacturing’s share
has reached 30 percent of GDP, the benefits of manu-
facturing likely have diffused through the economy
over an extended period. Those benefits include skill
development through learning by doing, technologi-
cal benefits to other sectors, foreign exchange relieving
balance-of-payments constraints to growth, and stim-
ulating other sectors through forward and backward
linkages. But when a country fails to industrialize or
when it prematurely deindustrializes before manufac-
turing accounts for even 5 percent of total jobs, those
pro-growth economic benefits will not be realized.

Furthermore, premature deindustrialization can
jeopardize the potential of the services sector to act as
an alternative growth engine. With mature deindus-
trialization, certain advanced and dynamic services
activities may have the kinds of growth-enhancing
properties attributed to manufacturing. But the types
of services activities likely to replace manufacturing
at premature deindustrialization are more likely to be
low-skilled, low-productivity, non-tradable activities,
such as retail or personal services, which do not have
strong increasing returns or the potential for cumula-
tive productivity increases. Although those activities
may be important for job creation, they are not likely

to drive growth. Nor are they likely to allow countries
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to leapfrog to dynamic growth-pulling services activi-
ties before they have industrialized. A partial develop-
ing-country exception may be India, the “office of the
world,” which has enclaves of dynamic service activi-
ties but whose employment numbers are tiny relative
to the country’s population.

Overall, however, with deindustrialization at
low incomes per capita, a country is unlikely to have
enough effective demand to support the sustainable
development of dynamic services that can act as an
alternative engine of growth. The non-tradable nature
of many services makes domestic demand more of a
constraint than it is for manufacturing. To the extent
that services can be such an engine of growth, the situ-
ation is more likely to be feasible in advanced than in
developing countries.

Premature deindustrialization generally is likely
to be more sudden than mature deindustrialization
in advanced economies, partly because it is more
likely to be brought about by policy changes such
as trade liberalization. Advanced countries can sud-
denly liberalize their economies, thereby accelerat-
ing deindustrialization, but those patterns tend to
be more common in developing countries, which
are more likely to be dependent on international
financial institutions and to have liberalization pro-
grammes as part of loan conditions. The relatively
low diversification in most developing countries also
leaves their economies more susceptible to shocks, so
the impact of sudden liberalization in triggering or
accelerating deindustrialization is likely to be more

pronounced.

Prospects for manufacturing expansion
remain strong for most of the developing
world

Given the early deindustrialization in some develop-
ing countries, have the opportunities for manufactur-
ing production and employment generation dimin-
ished in recent years? This section shows how the
share of manufacturing in value added and jobs has
differed among developing and developed countries

over the past 40 years, based on a raft of valuation

“ Manufacturing’s share in global GDP
has been stable for more than 50 years

measures. It sheds light on (de-)industrialization
trends between developing and developed countries
and shows whether they differ from long-term histor-
ical trends. It then highlights regional variations from
global patterns.

Value added

First, we look into structural change, focusing on the
relative position of manufacturing in the economy,
using value-added data with different pricing methods
to elucidate manufacturing’s contributions to develop-
ing and developed economies and how those contri-
butions might have changed over time. The left panel
of Figure 1.5 includes the Union of Soviet Socialist
Republics (USSR) before 1990 and former USSR
countries after 1990, but the right panel excludes
those countries because their economic collapse and
subsequent consolidation of manufacturing indus-
tries are unlikely to reflect the normal trend of struc-
tural change. In both figures, manufacturing shares of
developed and all countries have been steadily declin-
ing since 1970, while that of developing countries
has been stable since at least 1993, hovering around
18-20 percent of GDP. This stability extends to the
entire period if the USSR and the countries of the for-
mer USSR are excluded.

The same analysis is made in constant prices in
Figure 1.6. The share of developing countries (includ-
ing former USSR countries) increased after 1970
except for a short period of decline at the end of the
1980s and beginning of the 1990s. Even the MVA
share of developed countries has been stable since
1993, at least until the global economic crisis of
2008-2009.

Another valuation approach based on sector-spe-
cific PPPs confirms that in constant prices, manu-
facturing’s share in global GDP has been stable for
more than 50 years (Box 1.3). But the share is lower
by 2 or 3 percentage points than that based on man-
ufacturing value-added deflators, because values of
non-tradable sectors (typically services) are higher in
PPP terms than those of tradable sectors (typically

manufacturing).



“ Among developing countries, all
regions except Asia have reduced their
manufacturing shares in GDP

Figure 1.5

Manufacturing value added shares, worldwide, current prices, 1970-2013
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Note: Shares are calculated as world manufacturing value added (current $) over world GDP (current $). Number of country observations (n) varies according to period. Figure a: n=184 (1970-1990),
n=191 (1991), n=191 (1992-1993), n=192 (1994-2010) and n=193 (2011-2013). Figure b: n=185 (1970-1990), n=204 (1991), n=205 (1992-1993), n=206 (1994-2010) and n=207

(2011-2013). Income classification based on Annex A1, Table A1.2.
Source: UNIDO elaboration based on UN National Accounts Statistics (UN 2014b).

Figure 1.6

Manufacturing value added shares,
worldwide, constant prices, 1970-2013
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Note: Shares are calculated as world manufacturing value added (constant 2005 $) over
world GDP (constant 2005 $). Number of country observations (n) varies according to period:
n=185 (1970-1990), n=204 (1991), n=205 (1992-1993), n=206 (1994-2010) and n=207
(2011-2013). Income classification based on Annex A1, Table A1.2.

Source: UNIDO elaboration based on UN National Accounts Statistics (UN 2014b).

In constant prices, manufacturing shares in global
GDP have therefore been stable for a long time. Even
in developed countries over the past 20 years, a declin-
ing trend is hard to find. In developing countries, no
evidence of a declining trend emerges in their manu-
facturing shares no matter which valuation approach
is used. Comparisons in constant and current prices
indicate that manufacturing prices have been falling
much faster relative to the prices of other sectors. But
the faster growth of labour productivity in manufac-
turing than in other sectors has prevented developing
countries’ manufacturing share from declining in cur-
rent prices.'!

Table 1.3 shows the regional trends of manufac-
turing shares in GDP in current prices. As seen also
in Figure 1.5, the manufacturing share in developing
countries as a whole has been quite stable over the past
40 years, with regional differences. Among developing
countries, all regions except Asia have reduced their
manufacturing shares in GDP—the Americas and
Europe have reduced theirs by more than 10 percent-

age pomts.
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“ Manufacturing employment shares

of developing countries increased from

Box 1.3

Sector-specific purchasing power parity

11.6 percent in 1970 to 14.2 percent in 2010

Lavopa and Szirmai (2015) put forward an original
approach to estimating manufacturing value added at
current sector-specific PPPs for the countries covered in
Inklaar and Timmer (2012). In short, the approach adjusts
the observed sectoral structures at current domestic
prices to take into consideration the differences in the
relative size of sectors (manufacturing and non-manu-
facturing) that appear when a PPP conversion is applied.
In developing countries the relative price of non-tradable
sectors (relative to tradable sectors) tends to increase
after a PPP conversion. So, their share in GDP also
increases, reducing the corresponding share of manu-
facturing. That effect tends to diminish as countries get
richer.

Although Asia’s increased share has not been as
much as the declines of the shares of the Americas and
Europe, the larger economic size of developing Asia
has made its increase enough to compensate for the
declines of other developing regions. South-East Asia
had the largest increase in manufacturing share—
more than 7 percentage points. East Asia experienced
a decline over the period but still keeps a remarkably
high share of more than 30 percent, mainly due to
increases in China and South Korea. Africa’s share
dropped sharply after 2000, and both North Africa
and the Middle East and Sub-Saharan Africa are at
their lowest in the past four decades, at around 10 per-
cent. Oceania steadily decreased its manufacturing
share from an already low point in the 1970s and now
has the lowest share of all regions.

In brief, developing countries’ stable manufacturing
share masks variations among regions, but it essentially
reflects increases in Asia and declines in other develop-
ing regions. Premature deindustrialization seems evi-
dent in African countries, many of which started reduc-

ing their manufacturing share from an already low base.

Employment
For developed and developing countries, manufac-

turing employment shares in total employment show

Manufacturing share in global GDP, current and
constant prices, 1960-2009
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Note: Calculations are five-year averages. Each series calculates the manufacturing value added—
to-GDP ratio, using different valuations for the sectoral and aggregate value added. PPP (PPPsh)
is the value added at current PPP using sector-specific converters; PPPk05 (PPPsh) is the value
added at 2005 PPP using sector-specific converters.

Source: Lavopa and Szirmai (2015).

opposite trends since 1970 (Figure 1.7). The share of
developed countries fell by more than 10 percentage
points over the past 40 years to the lowest point of
the period, 13.3 percent. In contrast, that of develop-
ing countries increased from 11.6 percent in 1970 to
14.2 percent in 2010. It increased from 1970 to 1988
and moved to a few percentage points lower than the
peak of 1988 for a while, but it recently returned to the
high levels of the second half of the 1980s. The world
as a whole experienced ups and downs from 1970 to
2010, but shares for the start and end years are close, at
around 15 percent. The difference between the MVA
(see Figures 1.6 and 1.7) and employment shares in
developing countries indicates that manufacturing
has been the source of relatively high-productivity
employment.

Table 1.4 shows the shares of manufacturing
employment in total employment by region. Oceania
and Europe experienced the largest decline in the
share, by 15 and 13 percentage points, respectively. The
Americas reduced its share by 10 percentage points.
The decline of the manufacturing employment share
in developing countries in Asia has been modest com-
pared with that of Oceania, Europe and the Americas,
with a drop of 7 percentage points over the 40 years:

Asia still has a more than 20 percent manufacturing



“ The role of manufacturing in economic
development continues as important as ever

Table 1.3
Manufacturing value added share in GDP by region, current prices, 1970-2010 (percent)

1970- 1975- 1980- 1985- 1990- 1995- 2000- 2005- 2010-
1974 1979 1984 1989 1994 1999 2004 2009 2013
World 23.4 22.0 20.3 20.5 19.0 18.0 16.5 156.7 15.8
Developed countries 24.0 22.6 20.9 20.3 18.7 17.5 15.5 14.0 13.3
Americas 22.2 21.2 19.4 18.2 16.6 16.1 14.0 12.5 12.0
Asia 31.3 26.9 26.1 25.3 23.5 21.0 19.3 18.8 18.0
Europe 24.7 23.8 21.3 20.5 18.5 174 16.0 14.4 13.6
Africa 12.3 8.5 9.9 13.1 12.7 13.3 12.2 10.0 9.6
Oceania 20.8 18.8 17.7 15.5 13.6 12.8 11.3 9.5 7.5
Developing countries 211 20.1 18.7 21.5 20.2 19.8 20.1 19.9 2041
Americas 23.6 24.3 22.9 24.6 20.6 16.6 16.7 15.4 13.5
Central America 19.8 19.7 19.9 1941 18.7 18.7 17.9 16.4 15.0
South America 251 26.4 24.9 26.0 21.2 15.4 15.8 14.9 12.5
Asia 23.3 23.0 20.4 22.6 23.0 25.2 26.0 26.8 26.8
East Asia 333 31.8 25.6 28.8 26.6 29.0 29.9 30.7 30.8
South-East Asia 16.4 16.9 18.5 21.6 24.4 25.8 26.9 26.4 24.1
South Asia 13.0 14.4 14.3 14.3 14.2 14.5 13.9 14.8 13.5
Europe 27.3 26.8 25.8 254 18.8 16.6 15.5 15.5 15.8
Western Europe 17.7 16.9 16.6 16.0 141 13.0 11.6 10.0 ©e
Eastern Europe 31.2 31.8 30.7 311 23.5 19.3 18.2 18.6 18.3
Africa 12.2 10.8 10.5 13.8 16.2 151 12.5 11.2 10.7
North Africa and Middle East 12.9 10.9 10.0 14.4 156.7 16.0 12.8 11.8 11.4
Sub-Saharan Africa 1.7 10.7 1.2 12.9 14.2 13.2 1.8 9.9 9.1
Oceania 12.6 12.6 111 1.2 10.3 9.3 9.2 9.4 8.3

Note: Calculations are five-year averages. Number of country observations (n) varies according to year: n = 136 (1989) and n = 157 (2013). Former Union of Soviet Socialist Republics (USSR)
countries are not included, but including them would not significantly change the trend since 1995. Income and regional classification based on Annex A1, Table A1.2.

Source: UNIDO elaboration based on UN National Accounts Statistics (UN 2014b).

employment share, the highest among all regions
(including developed countries).

Although developing countries as a whole have
increased their manufacturing employment share for
the past four decades, the increase has been concen-
trated in Asia, where all three regions increased the
manufacturing share in total regional employment. East
Asia increased its share by 10 percentage points over
the 40 years. Given that it includes China, the world’s
most populous country, this increased manufacturing
employment—Dby 130 million jobs since 1970.

All other regions, except Central America and the
Middle East and North Africa (where the manufactur-
ing share barely changed) have reduced the share. The

largest decline is in the countries of the former USSR,

especially after 1990, when manufacturing industries
were consolidated after the demise of the USSR. Even
the regions that have industrialized little, such as Sub-
Saharan Africa, have further reduced the share of man-
ufacturing employment from an already low level.
This empirical evidence for value added and
employment together with the earlier discussion on
growth suggests that the role of manufacturing in
economic development continues as important as
ever and that the prospect of manufacturing expan-
sion for developing countries has not diminished in
recent years. At least, no indication has emerged of
premature deindustrialization in developing countries
as a whole, even if Africa stands out. But industriali-

zation remains highly concentrated in a few regions,
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Figure 1.7

Manufacturing employment share of total
employment, worldwide, 1970-2010
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Note: Shares are calculated as world manufacturing employment over total employment. Income
classification based on Annex A1, Table A1.2.

Source: UNIDO elaboration based on Groningen Growth and Development Centre 10-Sector
Database (Timmer, de Vries and de Vries 2014), ILOSTAT (ILO 2015a) and KILM Datbase (ILO
2015b).

especially in Asia, which is a very large, diverse and

populous region.

Technological change within
manufacturing

Subsectors with different technologies

To illustrate the relationship between structural
change and technological development—a key theme
of this report—we now look at structural change in
manufacturing subsectors, grouped by low, medium
and high technological level (Annex A2).

Figure 1.8 shows how low-, medium- and high-tech
shares of global MVA have changed for developing
and developed regions from 1972 to 2012 in current
PPP. In 1972, the developed region generated 64 per-
cent of the world’s value added in low-tech produc-
tion. Its shares for medium- and high-tech production
were higher, at 71 percent and 74 percent, respectively.

The past 40 years have seen a relative shift in all

three technological activities from developed to

“ Industrialization remains highly concentrated
in a few regions, especially in Asia

developing countries. In 2012, developing countries
accounted for more than half the world’s value added
in low- and medium-tech industries and for nearly
half in high-tech industries.

Figure 1.9 shows how the technology structure in
manufacturing (based on Annex A2) has changed in
developing countries over 40 years. In 1972, the low-
tech shares in Latin America and Asia—regions with
similar technology structures—were lower than in
Africa. In 2012, Africa increased its share of the high-
tech group and reached a structure similar to that of
Latin America and Asia in 1972. In the same period,
Latin America had very little change, with a slight
decline in the share of the high-tech group, compen-
sated by an increase in the medium-tech share.

Among the three developing regions, Asia expe-
rienced the most significant change in technology
structure. Over the 40 years, its share of the high-tech
group rose by 10 percentage points—at the expense
of the low-tech share. Asia’s economic success rela-
tive to other develo