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Executive Summary

Toward an Integrative Framework of National Competitiveness: an application to China 
(PhD thesis) 

The starting point of this PhD research is two observations. The first is that people often tend to 
discuss a country’s national competitiveness in a general tone, i.e., judging a country to be either 
competitive or uncompetitive, rather than making more balanced assessment, and therefore their 
opinions often contradict each other. The second observation is that there are many competing 
international reports that rank a large number of countries in terms of their national competitiveness. 
These reports often provide different rankings for a given country (e.g., China), and therefore the 
readers of these reports are often left with a confusing picture. The first observation reflects the 
reality that there has been a lack of commonly accepted definition of national competitiveness. The 
second reflects the methodological problems of the indexing-and-ranking methods commonly used 
by international competitiveness reports.  

The research question of the present PhD project is: (1) is national competitiveness research 
meaningful? (2) if so, is the commonly used quantitative indexing-and-ranking approach an 
appropriate research method for doing national competitiveness research at the current stage of 
development of the field? (3) if not, how should we design an integrative framework for national 
competitiveness research?

The aim of this research is three-fold: (1) to design an integrative framework of national 
competitiveness that can capture the different aspects of the phenomenon; (2) to propose a 
theoretical framework for analyzing the dynamic aspect of national competitiveness which is often 
neglected in the literature; (3) to apply the integrative framework I have proposed to an in-depth 
analysis of the national competitiveness of China. 
In this research, I first conceptualized national competitiveness as a four-dimensional concept by 
suggesting national competitiveness, as a nation’s ability to compete in the simplest sense, includes 
four dimensions: effectiveness, efficiency, sustainability, and potentiality. Then, this four-
dimensional concept was adopted to design an integrative framework of national competitiveness. 
In this framework, each of the four dimensions is further broken down into four sub-dimensions.  

While the first three dimensions are widely talked about by other scholars, they have never been put 
into an integrative framework like this research does. In addition, the potentiality dimension is 
largely neglected in the existing literature. To bring the dynamic aspect of national competitiveness 
into the framework, I have theorized the potentiality dimension (see Chapter 8) by defining 
potentiality as a country’s potential for improving on its current national competitiveness.  

Applying the proposed integrative framework, I then conducted an in-depth case study on China’s 
national competitiveness. In the case study, I looked into China’s effectiveness in pursuing four 
macroeconomic objectives (i.e., economic growth, full employment, price stability, and balance of 
international payments), its efficiency in the use of input factors of production (i.e., labor, capital, 
natural resources, and total factors combined), its sustainability in terms of economic, 
environmental, social, and demographic constraints China is and will be facing, and its potentiality 
for catching up the advanced countries through technological progress.  
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Below is a brief summary of the results of the case study on China’s national competitiveness.

In terms of effectiveness, I find that China is very effective in maintaining high economic growth; it 
was very effective in creating employment from 1978 to mid-1990s while less effective after mid-
1990s. However, China is very ineffective in ensuring price stability and pursuing balance of 
international payments.

In terms of efficiency, I find that China has dramatically improved its labor productivity from 1978 
to 2009, but China’s labor productivity is still very low compared to that of the developed countries. 
China’s capital productivity has been declining. Although declining capital productivity is a general 
trend along the development process, China’s capital productivity level is still very low compared 
to the advanced countries. China efficiency of use of natural resources (materials, energies, and land) 
is also very low compared to advanced country. In terms of use of raw materials, although China’s 
material efficiency has improved over time since its reform, its current level is still very low 
compared to the advanced countries such as Japan (about one eleventh of Japan’s) and Germany 
(about one sixth of Germany’s). In terms of energy use, China’s energy efficiency improved 
dramatically from 1978 to 2001, then decreased from 2002 to 2005 due to the development of 
energy-intensive industries, and improved again from 2006 to 2010 with serious measures taken by 
the Chinese government in addressing energy-efficiency problems due to the global climate change 
pressures. However, China is still among the world’s 30 worst countries in terms of energy 
efficiency. In terms of land use, China’s urban use of land is of extensive nature therefore the land 
efficiency is very low compared to that of advanced countries.  

In terms of sustainability, I find China is and will be facing serious economic, environmental, social, 
and demographic constraints. In terms of economic constraints, there are many structural imbalance 
problems in Chinese economy, such as regional disparities, urban-rural income disparity, sectoral 
disparities (i.e., primary-secondary-tertiary industry imbalance), consumption-saving/investment 
imbalance, and external imbalances (i.e., the ‘twin surplus’ of current and capital accounts). In 
terms of environmental constraints, Chinese economic miracle has been at the high expenses of 
environment pollution and ecological destruction, resource depletion, and wasteful water usage. In 
terms of social constraints, China will face challenges from home and abroad. Domestically, 
China’s economic growth has caused high income inequality and social injustice. In recent years, 
there are tens of thousands of ‘mass incidents’ taking place in China every year, which indicates 
widespread social discontent. Internationally, China’s rapid rise has caused concerns in developed 
as well as developing countries. China’s currency, trade, and climate policies have been 
increasingly challenged by many countries. In terms of demographic change, China is going to, in 
not so remote future, face the problem of aging population and approaching the Lewis turning point 
when China will be no long in a situation of ‘an unlimited supply of surplus labor’.  

In terms of potentiality, the analysis in Chapter 8 is more of theoretical than empirical in nature. 
This is because while the other three dimensions can be more or less analyzed objectively or 
empirically, any analysis on one’s potential tends to be more or less subjective. Thus, I chose to 
propose a theoretical argument on how a developing country can improve its competitiveness or 
realize its potential for catching up. I take a technological capability approach to the theorization of 
catching-up. I posit the only route, except by luck or war, for a developing country to catch up with 
the developed countries is through technological progress. While technological progress can be 
advanced by both technology importation and indigenous innovation, only indigenous innovation 
can give a developing country a high potential/possibility for catching up. I identify the four factors 
contributing to technological progress are: human capital deepening, institutional improvement, 
national innovation system, and entrepreneurship (state-market partnership).  
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This theoretical discussion is followed by examining the four factors in the case of China. The 
findings are as follows. With a national strategy of ‘revitalizing China through science, technology, 
and education’, China’s human capital has been deepening, institutional reforms have been 
progressing, a basic enterprise-centered national innovation system has been developed, and 
Chinese entrepreneurship has flourished, all of which indicate China has a good potential for 
catching up. However, there are still many problems in China. Its education system, for example, 
does not encourage critical thinking and creativity, many inefficient institutions need to be reformed, 
and there is still a lack of collaboration among enterprises, research institutions, and universities, 
the three key performers of China’s national innovation system. Moreover, China’s state 
entrepreneurship has been in competition rather than partnership with private entrepreneurship.  

By discussing these four dimensions, I argue that China’s national competitiveness, if any, is 
currently spurious as opposed to authentic, because while China is effective in economic growth, 
and to a less degree in employment creation, China is very ineffective in ensuring price stability and 
in pursuing balance of international payment; also, its efficiencies of use of labor, capital, and 
natural resources are relatively low compared to those of developed countries, in spite of its 
improvement since 1978; what is more, China’s economic miracle has come at the high expenses of 
environmental problems and social injustices therefore the country is, and will be, facing 
tremendous sustainability challenges. On the other hand, I argue, from a technological capability 
point of view, China has a huge potential for making technological progress which will enable it to 
catch up with developed countries. However, whether China can cope with the sustainability 
challenges and fully unleash its potentials will be an open question, which will depend on what 
actions the Chinese government will take to address the problems as well as how local governments 
and the Chinese people at the local level will respond to the strategies and directives coming from 
the central government. It is too early to speculate on the possible outcome. Given the progress that 
has so far been made in China, I tend to be cautiously optimistic about the future prospect of 
China’s national competitiveness.  
In conclusion, this research has realized its aim by (i) proposing a four-dimensional concept of 
national competitiveness, (ii) designing an integrative framework based on this four-dimensional 
concept, (iii) proposing a theoretical framework for analyzing the potential of a country for 
improving its national competitiveness (i.e., catching-up or forging-ahead), and (iv) applying the 
integrative framework to the in-depth analysis of China’s national competitiveness. 
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Chapter 1: Introduction
1.1 The importance of national competitiveness research
National competitiveness is a popular term widely used by politicians, business leaders, scholars 
and ordinary people around the globe nowadays. It was made popular partly by Bill Clinton’s 
famous analogue that each nation is like ‘a big corporation competing in the global marketplace’ 
(cited in Krugman, 1997: 4), and partly by the annual publication of world competitiveness reports 
by the World Economic Forum (WEF) and the International Institute for Management Development 
(IMD) since 1979. 

However, some economists such as Paul Krugman (1994) would reject and dismiss the notion of 
national competition. No matter some economists like or not, the reality is that nations are 
competing with each other for accessing to the world’s natural resources, capitals, and talents. 
Those economists may say that a nation is not a unitary entity and is made up of many industries 
and firms and therefore it is not nations per se but the firms that are competing (e.g., Krugman, 
1994). This argument sounds true but not helpful because the national agents representing their own 
nations (i.e., the governments and their politicians) are competition-minded and engaging in 
competition-driven national policies. Therefore, we can still have confidence in saying the ‘nations’ 
do compete in a simplified way. Put another way, it is counterintuitive and difficult to imagine that 
‘there is no such thing as competition among nations’ when the national politicians, business 
leaders and even the general public are talking about national competitiveness. 

The importance of national competitiveness seems to be self-evident. To win competition among 
nations, a nation must be competitive. But, what is national competitiveness? How should we 
measure national competitiveness? How can a nation improve its national competitiveness? These 
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It seems that national competitiveness research has emerged as a distinct field of research. There are 
academic institutes (or university centers)1, scholarly journals2, and annual conferences3 that are 
dedicated to competitiveness research. There exist numerous commissioned studies or reports on 
national competitiveness in many countries such as the US, UK (EU), Ireland, South Korea, and 
China. However, despite some 30 years of research history4

Nevertheless, the commonly-used research methods in the field are quantitative in nature. 
Specifically, many researches adopt an indexing-and-ranking method. The researchers first design 
an index of national competitiveness (by compiling individual sub-indicators into a single 
composite indicator) and then calculate each country’s score on the index and finally rank all the 

, the field of national competitiveness is 
still in its early stage of development. There are still no commonly accepted definition, 
measurement, and theory of national competitiveness. In the discussion of national competitiveness, 
the term is often used freely implying different meanings. The field can be said to be in the pre-
paradigm stage (Kuhn, 1962).  

1 For instance, Institute for Strategy and Competitiveness at Harvard Business School, and International Center for 
Competitiveness at IESE Business School, University of Navarra, Spain. 
2 For instance, Competitiveness Review (CR) and Advances in Competitiveness Research (ACR) are two scholarly 
journals dedicated to competitiveness research.
3 For instance, there is an annual conference of the American Society for Competitiveness.
4 We can see the first publication of world competitiveness report by the WEF/IMD in 1979 as the beginning of national 
competitiveness research.
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countries under research according to their scores. This indexing-and-ranking method is used by the 
WEF and IMD with some technical differences.  

1.2 The problems of the quantitative indexing-and-ranking method
While such international competitiveness reports do offer some insights, the quantitative indexing-
and-ranking methods used to make those reports are problematic. The problem is very similar to the 
classical argument of ‘measurement without theory’ made by Koopmans (1947), an economist who 
won the Nobel Prize in economics in 1975, namely, without a commonly accepted definition, 
measurement, and theory of national competitiveness, the design of any competitiveness index is 
inevitably subjective, reflecting the personal understandings or choices of the index designers rather 
than the ‘truth’ about national competitiveness phenomenon. It is reasonable to expect that different 
researchers may come up with different indexes and therefore generate different rankings. This is 
indeed the case for the two internationally renowned competitiveness reports published by the WEF 
and IMD. For example, in 2007, China was ranked as the 34th position by the WEF and the 15th by 
the IMD, while Iceland was ranked as the 23rd by the WEF and the 7th by the IMD.

Such a big difference in rankings for a same country by different researches causes confusion and
unclarity. It seems that, without adopting a commonly accepted definition, measurement, and theory 
of national competitiveness, differences in rankings are inevitable. Competition for prominence in 
indexes and therefore rankings and reports will only cause more confusion than comprehension, 
because each of them may be claimed to be a better solution. This is particularly the case when the 
index designers resort to sophisticated techniques of designing composite indicators in order to 
make their researches look more ‘rigorous’. Some scholars have already followed this approach by 
utilizing some sophisticated techniques such as the Data Envelopment Analysis (DEA) (e.g., Bowen 
and Moesen, 2007), artificial neural networks (ANN) (e.g., Önsela et al., 2008), and knowledge 
discovery in databases (KDD) (e.g., Zanakis and Becerra-Fernandez, 2005).  

I see the technical sophistication of index design particularly unhelpful for the healthy development 
of the field for two reasons.  

The first is that sophisticated index design without rigorous theoretical underpinnings is 
meaningless and useless. It reminds me of the classical criticism made by Hayek (1947) on the 
‘pretence of knowledge’ in economics profession. According to Hayek, ‘the failure of the 
economists to guide policy more successfully is closely connected with their propensity to imitate 
as closely as possible the procedures of the…physical sciences’ (p. 3) and many economists seem to 
prefer ‘a pretence of exact knowledge that is likely to be false’ to ‘true but imperfect knowledge, 
even if it leaves much indetermined and unpredictable’ (p. 5). It seems that there might be a factor 
of ‘pretence of knowledge’ behind the rationale of making index design more sophisticated. Such a 
practice, if commonly accepted and rewarded, may shape the incentive structure in the field which 
can influence the future researchers’ behaviors, namely, much of the energy and time of future 
researchers will be diverted from exploring the theoretical underpinnings which is much needed to
exploiting the opportunities for making more sophisticated indexes.  

The second reason is that technical sophistication of index design gives an impression of objectivity 
and scientific rigorousness which may not reflect reality. For example, based on an analysis of the 
evolution of the measurement of national and business competitiveness done at the WEF over the 
last decade, Vujovic (2008) concludes that ‘the brunt of theoretical and methodological issues have 
already been resolved through a series of advances in the measurement of national competitiveness’ 
and ‘remaining challenges are mainly technical in nature’. Similarly, after its assessment of the 
WEF’s GCI, the European Commission Joint Research Centre, an organization ‘widely recognized 
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as holding the world’s leading expertise on composite indicators’ (WEF, 2010: 10), concludes that 
‘overall, the GCI proved to be robust and consistent…the index draws a reliable picture of national 
competitiveness and represents a well-balanced plurality of different fundamental aspects’5

Given the current stage of development of the field of national competitiveness research, I posit 
researches that are much more needed should be qualitative rather than quantitative in nature, 
because researches at the early stage of development of a field are often explorative and preliminary. 
What we urgently need are researches that aim at exploring the theoretical underpinnings of the 
researched phenomenon, i.e., national competitiveness here, rather than a rush to design an index 
that enable the researchers to conduct large-sample quantitative studies. Quantitative researches 
should come after some well-reasoned theories about the researched phenomenon have been 
proposed. The reality seems to be that we have a long way to go before we can confidently claim 
our quantitative researches are rigorous and meaningful.  

.  

Before we can engage in any meaningful theoretical research, we must have a common 
understanding of what the term of national competitiveness means. If the term is about a complex 
phenomenon, we must identify the different aspects (or dimensions) of the term. I contend that the 
term of national competitiveness indeed describe a very complex issue related to the economic 
health of a national economy, the national capabilities for achieving some competitive goals, or 
comprehensive national power of a country, etc. Therefore, without clarifying what we mean by 
national competitiveness and what aspects we consider, it will be difficult to have any meaningful 
theory-building research, needless to say quantitative indexing-and-ranking studies.  

1.3 About the PhD research: research question, aim, and research strategy
1.3.1 Gaps in the literature 
Based on the analysis above, it is clear that there are some gaps in the existing literature on national 
competitiveness. Firstly, there is no a commonly accepted definition of national competitiveness. 
While many definitions are proffered, there is still a lack of comprehensive conceptualization of 
national competitiveness that can capture the multifacetedness of the complex phenomenon. 
Secondly, within the existing definitions and conceptual frameworks of national competitiveness, 
most of them neglect the dynamic aspect of national competitiveness, i.e., the evolution of national 
competitiveness. Thirdly, while most of the national competitiveness researches adopt the indexing-
and-ranking approach, there are only few qualitative researches that aim at doing in-depth analysis 
of one country’s or comparing few countries’ national competitiveness.  

This PhD research aims at filling the gaps identified above. 

1.3.2 The research question 
The research question of the PhD research is: (1) is national competitiveness research meaningful? 
(2) if so, is the commonly used quantitative indexing-and-ranking approach an appropriate research 
method for doing national competitiveness research at the current stage of development of the field? 
(3) if not, how should we design an integrative framework for national competitiveness research? 

1.3.3 The aim of this research
The aim of this study is three-fold: (1) to design an integrative framework of national 
competitiveness that can capture the different aspects of the phenomenon; (2) to propose a 
theoretical framework for analyzing the dynamic aspect of national competitiveness which is often 

5 See, Appendix B: The Joint Research Centre assessment of the Global Competitiveness Index, the Global 
Competitiveness Report 2010-2011, Geneva, Switzerland: World Economic Forum
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neglected in the literature; (3) to apply the integrative framework I have proposed to an in-depth 
analysis of the national competitiveness of China. 

1.3.4 The research strategy 
This PhD project adopts a case study research strategy. The case study in the PhD research has two 
distinct functions at two separate stages, namely, theory building at the first stage and theory 
application at the second stage. 

I use case study method for developing the integrative framework by looking at the case of China 
first; and then I adopt the integrative framework developed to guide an illustrative case study of 
China’s national competitiveness again.  

The illustrative case study has two functions. The first is to demonstrate the analytical capacity of 
the integrative framework I have proposed. The second is to provide an in-depth analysis or thick 
description of the different dimensions of national competitiveness in the specific case of China. 

1.4 The structure of the PhD thesis
The structure of the PhD thesis is as follows.

In Chapter 2, a literature review will be conducted, in which I will discuss several issues related to 
national competitiveness, such as, the debate over national competitiveness, i.e., is national 
competitiveness meaningless and is competitiveness concern a dangerous obsession? Other issues 
include the definition of national competitiveness, the sources of national competitiveness, and the 
role of government in improving national competitiveness. 

In Chapter 3, I will address several methodological issues, such as, the proper methods for national 
competitiveness research at the current development stage of the field and how to define the 
concept of national competitiveness in order to capture its multifacetedness? Other topics of 
discussion include the designs of competitiveness index at the WEF/IMD, the flaws of the indexing-
and-ranking method, the level of analysis issue, and the data source issue. 

In Chapter 4, I propose an integrative framework of national competitiveness. The framework is 
based on the four-dimensional concept of competitiveness I proposed, which dimensionalizes the 
notion of competitiveness, the ability to compete in the simplest sense, into four aspects: 
effectiveness, efficiency, sustainability, and potentiality. In the integrative framework, each of the 
four dimensions is further divided into four sub-elements. With this analytical framework, it is 
possible to conduct in-depth qualitative research on national competitiveness. To illustrate its 
analytical capacity, this framework is applied to the case study of China, which is then presented in 
the following four chapters dealing with the four dimensions of China’s national competitiveness. 

Chapter 5 is an analysis of the effectiveness dimension of the China case. In this chapter, I analyze 
in detail China’s effectiveness in pursuing four macroeconomic objectives: economic growth, 
employment creation, price stability, and balance of international payments. 

Chapter 6 deals with the efficiency dimension of the China case. In this chapter, I analyze China’s 
efficiencies of use of three input factors: labor, capital, and natural resources. I also divide the 
discussion of natural resources into three categories: raw material, energy, and land. To complement 
to the discussion of these partial efficiency indicators, I also discuss the overall efficiency of the 
total input factors combined (i.e., a comprehensive efficiency indicator). 

Chapter 7 analyzes the sustainability dimension of the China case. In this chapter, I analyze the four 
sustainability challenges or constraints China is and will be facing: the economic constraints due to 
the structural imbalances built in Chinese economy; the environmental constraints caused by 
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environment pollution, ecological degradation, and natural resource bottlenecks such as shortage of 
water, minerals, and energies; the social constraints due to the inequalities and social injustices at 
home and exogenous factors such as trade frictions and geopolitics; and the demographic 
constraints due to population aging and China’s ‘one-child policy’.  

In Chapter 8, I try to theorize the potentiality dimension of national competitiveness by trying to 
identify which factors contribute to a country’s potential for improving its national competitiveness. 
By improving competitiveness, I mean, for a developing country, catching up with the leading 
country; and for a developed country, forging ahead and leaving the following countries further 
behind. I adopt a technological capability approach to catching-up/forging ahead issue and identify 
four factors that are crucial to making technological progress: human capital deepening, 
institutional improvement, national innovation system, and entrepreneurship. Heavy emphasis is 
placed on entrepreneurship and I also try to provide a theoretical justification for state 
entrepreneurship. The theoretical argument concludes with a statement that a State & Market 
Partnership (SMP) may be, what Peter Nolan (2004, 2005) terms, the ‘Third Way’ forward, in 
comparison to the free market fundamentalism or collectivist Communism. 

Chapter 9 draws the conclusion. In this chapter, firstly I sum up the thesis and discuss China’s 
overall national competitiveness the global implications of the rise of China; secondly I discuss the 
applicability of the proposed analytical framework; thirdly and finally, I conclude with an analysis 
of the contributions, limitations, and possible avenues for future research. 
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Chapter 2: Literature review
The annual world competitiveness reports which rank countries according to their national 
competitiveness have been published by the WEF and the IMD since 1979. However, it was not 
until the early 1990s that there was an ‘explosion of interest in world competitiveness’ (Sachs, 1995: 
49) and ‘the use of the word competitiveness flourishe[d]’ (Reinert, 1994: 2).           

Today, in an increasingly open and integrated world economy the understanding of national 
competitiveness is a central concern for both advanced and developing countries (Porter, Ketels, 
and Delgado, 2007). Certainly, the spirit of global competitiveness is widespread in the world 
(Cammack, 2006). When the yearly competitiveness rankings are released, it receives wide 
coverage from the world media and is widely discussed around the world at a political and policy 
level. The rationale behind this wide interest is that national competitiveness is seen as vital for the 
economic success of a country. This interest is a result of the fact that in a globalized world driven 
by global competition in commerce and trade, there is a need for countries to improve their national 
competitiveness in order to survive and thrive.  

Despite the popularity of national competitiveness, there have been many debates in academia about 
this concept since it was first brought in the United States. The larger concerns were whether 
America  was/is facing a competitiveness crisis, whether national competitiveness is a meaningful 
concept or a dangerous obsession, how to define and measure competitiveness at national level, 
what are the sources of national competitiveness;,what is the role of state in improving national 
competitiveness; and so on. In this chapter, I will briefly review the existing literature on some of 
these debates6

2.1 Is national competitiveness meaningless? A historic assessment 
.

Right after the Second World War, the US emerged as the dominant economic power and 
unchallenged technological leader (Hill, Hitt, and Hoskisson, 1988). In the following two decades 
until the the first oil embargo in 1973 and second energy crisis in 1979, it experienced rapid growth 
and rising standard of living. The 1970s America witnessed a period of stagflation, i.e., stagnating 
productivity coupled with price inflation. In the mean time, the US economic supremacy was 
seriously challenged by the rapid growth of Europe and Japan. From mid-1960s to 1980, the four 
major European economies (West Germany, France, Italy and Britain) along with Japan 
experienced growth rates or increase in real Gross Domestic Product (GDP) consistently higher 
than the US (Pianta, 1988). The US industries were in retreat as a result of progressive losses of 
market shares, both in its domestic and world market. In some manufacturing products, including 
steel, automobile, machine tools, video-recorders, industrial robots, fiber optics, semiconductor 
chips and consumer electronics, the American corporations were losing dominance to the Japanese 
producers7 trade surplus. In terms of international trade, the US slowly diminished and morphed 
into an increasing deficit8

Many American scholars, managers, and politicians opined that the US was facing a sudden and 
profound decline in industrial competitiveness and there was a need for the government to come up 
with a comprehensive policy to boost its traditional industries and foster the emergence of high-tech 

. This economic turmoil sparked a debate in the US in the 1980s about 
whether the US can compete in an increasingly globalized world.  

6 The issue of how to measure national competitiveness is dealt with in the Chapter 2 on the methodological issues and 
Chapter 4 on the integrative framework of national competitiveness. 
7 See, Business Week, 3 March 1986, p. 57
8 See, Business Week, 20 April 1987, p. 46
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industries. Competitiveness soon entered mainstream US economic policy debate in spite of some 
criticisms (Burton, 1994). In 1982, the Democratic Caucus of the US House of Representatives 
released a document titled ‘Rebuilding the Road to Opportunity: A Democratic Direction for the 
1980s’, which addresses the competitiveness issue and calls for both supporting long-term 
productivity growth and maintaining fairness for American workers. In 1983, President Reagan 
created the President’s Commission on Industrial Competitiveness to review means of increasing 
the long-term competitiveness of United States industries both at home and abroad, with particular 
emphasis on high technology. The Commission published its first report in 1984 where it defined 
the country’s competitiveness agenda. By the late 1980s, there was a sense of urgency among 
workers, unions and traders regarding America’s economic future and this helped the determined 
Congress to pass the Omnibus Foreign Trade and Competitiveness Act of 1988. By the early 1990s, 
the US government had joined the US private sector in regularly referring to competitiveness as a 
driving rationale for their policies. When Bill Clinton took office as the President in 1993, he 
whole-heartedly embraced a competitiveness agenda as he himself characterized nations like ‘big 
corporations competing in the global marketplace’ (cited in Krugman, 1994). At the same time, 
across the Atlantic, European leaders began a discourse of Europe’s competitiveness. They 
attributed European unemployment to the lack of competitiveness of their economies vis-à-vis that 
of the US and Japan. The term of national competitiveness gained wide acceptance in Europe after 
the publication of the European Commission’s White Paper on competitiveness in 1993, along with 
the two British White Papers on competitiveness (Comission of the European Community, 1993; 
HMSO, 1994, 1995). As a result of this, ‘improving national competitiveness has become a key 
policy theme of the 1990s’ (Eltis and Higham, 1995).  

In 1994, Paul Krugman, a then young economist who just won the prominent John Bates Clark 
Medal in 1991, made a serious criticism that competitiveness was a meaningless concept when 
applied to national economies (Krugman, 1994). He had two justifications for his opinion: first, 
while uncompetitive corporations may go out of business, countries do not have such a bottom line 
and therefore the concept of national competitiveness is elusive. Second, countries do not compete 
with each other the way corporations do because international trade is not a zero-sum game, 
meaning one country’s gain is not another’s loss. Instead, ‘international trade is not about 
competition, it is about mutually beneficial exchange’ (Krugman, 1993: 24; 1997: 120).  

John Kay (2005) repeated this Krugmanian reasoning  that  it was undisputable that countries are 
not like corporations because uncompetitive countries do not disappear. However, Peterson (2005) 
challenged this view by pointing out that states having failed to remain economically competitive 
and militarily strong (the latter often being a function of the former) do on some occasions 
disappear, either through internal upheaval, external invasion or from just a general unraveling. The 
examples he gave include the Soviet Union, the Republic of South Vietnam and the People's 
Democratic Republic of Yemen. Besides these historic examples, from an economic perspective, I 
would argue that one of the reasons why countries do not go out of business is simply because they 
can default their debts repayment when they become insolvent while corporations do not have that 
option. Mexico in 1982 did that when it faced the debt crisis. Iceland intended to do so in the 
aftermath of the 2008 global financial crisis. So, the notion that national competitiveness is 
meaningless simply because countries do not go out of business can be challenged and it is 
legitimate and meaningful to discuss how a country’s economic competitiveness can improve to 
avoid insolvency.  

In the context of whether international trade is zero-sum game or a mutually beneficial exchange, 
there has been a long history of debate dating back to the 16th century when international trade 
became possible and profitable after the Great Geographic Discovery. Mercantilism was the 
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prevailing economic theory in 16th and 17th centuries. It considered wealth as gold and silver, or 
bullion, and it believed that a country needed to accumulate bullion in order to increase national 
wealth. This view is commonly referred to as bullionism. In the light of this ideology, countries 
encouraged imports (i.e., increasing) and forbade the exports (i.e., reducing) of bullion. This soon 
was translated into trade policies aiming at a favorable balance of trade. To achieve this, a country 
had to export as much of its own manufactured goods as possible while importing as little as 
possible from other countries. The surplus in trade would then be exchanged into bullion. 
Mercantilist trade practices included lowering taxes for exports, providing subsidies to exports, and 
imposing high tariffs on imports (Cho and Moon, 2000). Obviously, Mercantilists viewed 
international trade as a zero-sum game in which export were beneficial while import were not. 

Adam Smith critiqued Mercantilism and called for free trade in his landmark The Wealth of Nations
(Smith, 1976). Smith proposed the theory of ‘invisible hand’, which says that there is a natural law 
or an invisible hand to enable all men pursuing their own desires and self-interests to collectively 
contribute to the common welfare of the society if they are given the freedom. Smith argued that the 
advantage of this natural law was based on the division of labor, which massively improved the
productivity of joint work. He extended this idea to international division of labor and argued that 
specialization, cooperation and exchange can make economic progress worldwide. Therefore, free 
international trade based on specialization in activities, where a country has absolute advantage is a 
positive-sum game and any government restrictions on international trade would hamper the natural 
growth of economic activities (Cho and Moon, 2000). Smith’s theory is revolutionary because it 
posits that free trade is a win-win game for all trading nations. 

David Ricardo (1817) made an important contribution to Smith’s free trade argument by proposing 
a comparative advantage theory by revising Smith’s absolute advantage theory. According to Smith, 
if a country has absolute advantages in all products, then there is no benefit gained from trading 
with other countries. Ricardo argues that even if a country has absolute advantages in all products, it 
can still benefit from trading with others if it can specialize in what it is most good at. Ricardo 
called such an advantage as comparative advantage. Ricardo attributed comparative advantage to 
superior labor productivity but failed to satisfactorily explain why there was difference in labor 
productivity among nations. In early 20th century, Heckscher (1919) and Ohlin (1933), two Swedish 
economists, made a significant contribution to the comparative advantage theory. They argue that 
comparative advantage is derived from the difference in factor endowment, i.e., abundance of 
factor(s) of production (i.e., labor, capital, land) required to produce a product. The Heckscher-
Ohlin theorem predicts that a country has a comparative advantage in products in which its most 
abundant factor is used relatively intensively and therefore is able to export those products while 
import those products which use relatively intensive those factors with which it is poorly endowed. 
The Heckscher-Ohlin model was later on expanded by Paul Samuelson (1948, 1949). One 
theoretical extension is the factor price equalization theorem, which predicts that free 
and competitive trade will make factor prices in different trading nations converge along with 
traded good prices. By implication, free trade will ultimately result in international income 
convergence making free trade a positive-sum game.

The comparative advantage theory has been a fundamental element in the neo-classical trade theory, 
which Krugman believes is still the basis for international economics and ‘the essential things to 
teach students’ (Krugman, 1993: 26). However, comparative advantage theory has been criticized 
as being static (e.g., Kitson, Martin, and Tyler, 2004: 992), based on problematic assumptions 
(Dunning, 1995) as well as being unable to explain much of the reality, such as the ‘Leontief 
Paradox’ (Leontief, 1954), the intra-industry trade between developed nations (Krugman, 1979, 
1980, 1981), and the trade pattern of developing nations (Lall, 2001a). Some scholars also point out 
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and competitive trade will make factor prices in different trading nations converge along with 
traded good prices. By implication, free trade will ultimately result in international income 
convergence making free trade a positive-sum game.

The comparative advantage theory has been a fundamental element in the neo-classical trade theory, 
which Krugman believes is still the basis for international economics and ‘the essential things to 
teach students’ (Krugman, 1993: 26). However, comparative advantage theory has been criticized 
as being static (e.g., Kitson, Martin, and Tyler, 2004: 992), based on problematic assumptions 
(Dunning, 1995) as well as being unable to explain much of the reality, such as the ‘Leontief 
Paradox’ (Leontief, 1954), the intra-industry trade between developed nations (Krugman, 1979, 
1980, 1981), and the trade pattern of developing nations (Lall, 2001a). Some scholars also point out 
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that comparative advantage in trade is not a real advantage over other countries because every 
country has a comparative advantage by definition (Adams, Gangnes, and Shachmurove, 2006: 
102). Economic policy recommendations based on comparative advantage are sometimes sub-
optimal, like in the case of the economic development of Japan after the Second World War 
(Allen ,1981, cited in Gilpin ,1996:421). Hämäläinen (2003: 5) argues that countries building their 
policies purely on comparative advantage ‘run risk of neglecting a wide variety of efficiency-
enhancing and growth-promoting policy options, which stem from the pervasiveness of market 
failures in modern economies’.  

Likewise, the factor price equalization theorem is the most controversial one as it has been found to 
have the least agreement with the economic evidence. While this theorem applies mainly to 
advanced economies, it is contradicted by the reality of the widening income gap between the North 
and the South with globalization and free trade movement. This has been the starting point of the 
globalization debate (e.g., Abdelal, 2007; Bhagwati, 2007; Sassen, 2006; Stiglitz, 2006). Many 
people feel free trade is not mutually beneficial but in favor of the developed nations due to an 
unjust international economic order. Such a feeling is underpinned by a line of economic thinking 
dating back to the Dependency Theory of 1950s-1960s and continued by the World Systems Theory 
and the Global Commodity Chain Theory in 1970s-1980s and the 1990s respectively.   

Dependency theory was developed in 1950s to explain the underdevelopment of Latin America, 
contradicting the prediction of the Modernization Theory that, with the assistance of the developed 
world the underdeveloped nations can be brought to development following the same pattern of 
more developed countries have (e.g., Rostow, 1959, 1960). The two major schools in dependency 
theory (Vernengo, 2006) are the American-Marxist (e.g., Baran, 1957; Baran and Sweezy, 1966; 
Frank, 1967) and the Latin American structuralist schools (e.g., Furtado, 1959; Prebisch, 1950; 
Pinto, 1959). Although there are differences and sometimes debates between the two, they share 
some common arguments like: 

the expansion of capitalism does not necessarily bring about modernization or development, 
critiquing Karl Marx’s description of capitalist propagation as a ‘progressive’ movement; 

development and underdevelopment constitute the two sides of the same coin. Underdevelopment 
in poor countries is due to the development of the rich countries and the coexistence of development 
and underdevelopment is a result of the core-periphery structure and associated international 
division of labor; 

the rich countries are in the centre while the poor in the periphery. The center exports industrial 
goods to the periphery, while the periphery supplies primary goods and raw materials to the centre.  
Such a trade pattern is characterized by unequal exchange and exploitation. Due to this dependency 
reality, the periphery is deprived of the ability to develop autonomously.  

Dependency theory reached its prime in 1970s before strong economic growth in South East Asian 
countries in the 1980s made it less convincing9

social analysis

(e.g., Harris, 1986). Building on the dependency 
theory (Chirot and Hall, 1982), the World Systems Theory (e.g., Wallerstein, 1974, 1980, 1989) 
provides a macro level analysis of world history and social change. Wallerstein argues that the basic 
unit of should consist of the whole world system rather than nation states.

9 Dependency theory has gradually lost support since the mid-1980s. However, Shie and Meer (2010), using the cases 
of Taiwan and India, demonstrate that the growth of these two economies parallels more technological dependence on 
advanced countries. Due to this widening knowledge gap, dependency silently reproduces itself in the knowledge-based 
economy. Therefore, they argue that far from losing its explanatory value, dependency theory continues to be relevant 
today.
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Developing countries are not exploited by individual countries but by the whole capitalist profit-
seeking system in a unified capitalist world economy. Wallerstein added a semi-periphery category 
to the core-periphery dichotomy of the dependency theory and offered a more dynamic model in 
which countries are socially mobile.  According to him, nations can move from the periphery into 
the semi periphery and the core or move from the core out into the semi periphery. Although 
countries move between the core-periphery hierarchy, the power relations remain is still 
characterized by unequal exchange (Petras, 1981). 

The Global Commodity Chain (GCC) analysis (e.g., Gerefi, 1994) is useful in understanding issues 
of development and the processes of variation of production and consumption across physical and 
social space (Smith and Ciccantell, 2008). It provides a bridge between the macro-historical 
concerns characterized in the world-systems literature and the micro-organizational and state-
centered issues in international political economy of 1990s (Gereffi and Korzeniewicz, 1994). 
Global commodity chain in this context refers to sets of inter-organizational networks clustered 
around one commodity or product that link households, enterprises and states to one another within 
the world economy. Within this network, specific processes or segments are represented by ‘nodes’ 
linked together to form networks. There are core and periphery nodes or lead and subordinate firms, 
within a chain. What distinguishes lead from subordinates firms is that they control access to major 
resources (such as product design, new technologies, brand names, or consumer demand) that 
generate the most profitable returns to the industry. The GCC approach emphasizes on how 
competition and innovation work as forces in shaping the organization and transformation of global 
commodity chains and distribute wealth among different nodes. A dominant argument is that within 
a chain, a relative greater share of wealth accrues to core-like nations than to peripheral ones as a 
result of  enterprises in the core having a competitive advantage through innovation that transfer 
competitive pressures to the peripheral areas of the world economy (Hipkins and Wallerstein, 1994). 

From the above outline, we infer that the debate whether international trade is a zero-sum game or 
mutually beneficial exchange is far from settled. It is worth noting that within the mainstream 
economics, there are some scholars who are unconvinced that the neo-classical thesis of free trade is 
always mutually beneficial.  Two prominent figures in this respect are Jeffrey Sachs and Pual 
Sameulson. Sachs (1995), a proponent of Russia’s ‘shock therapy’ reform10

neoclassical economics

, once confessed that 
although international trade and finance is generally a positive-sum game, there may be 
circumstances in which trade and finance pose a zero-sum game. Sameulson (2004), a prominent 
figure in the development of and the first American to win the Nobel Prize 
in Economics in 1970, recanted his earlier belief that free trade would always bring about win-win 
result. Such an apostasy shocked many of his ‘orthodox peers’, like Bhagwati, Panagariya, and 
Srinivasan (2004) and Dixit and Grossman (2005).  Sameulson’s (2005) response was his purpose 
was just to tell the truth. 

Therefore, we can dismiss Krugman’s assertion that it is meaningless to talk about national 
competition based on his one-sided judgment that international trade is not zero-sum game (and not 
about competition) but mutually beneficial exchange. It is interesting to note that, apart from the 
disagreement about trade being zero-sum, there is a logical flaw in Krugman’s argument. Krugman 
makes an implicit assumption that competition is a zero-sum game and goes on to assert that trade
is not zero-sum.  In this light he claims international trade is not about competition and therefore  
talking about national competitiveness is meaningless. Though this argument may sound seamless, 
the devil is in the details. Krugman assumption is wrong in the first place, because competition is 

10 ‘Shock therapy’ reform prescribed quick privatization, trade liberalization, price marketization, and withdrawal of 
state subsidies.
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not always a zero-sum, although it often is. For instance, in the case of duopoly, the two 
competitors compete to gain market share and in many situations only one wins. However, if they 
compete in exploring new markets, they may both end up with bigger market shares although one 
may gain relative more than the other does. If competitors compete under or distant to the frontier 
of technology or market size, then competition may result in Pareto improvement, i.e., all win 
without losers. In sum, the effects of competition cannot be determined a priori, depending on the 
specific circumstances. I will elaborate on this in the next session where I talk about the economic 
relationships between the poor and rich countries.

Nevertheless, some economists would still argue that companies of different nations rather than 
nations themselves are the ones in competition with each other. Even Michael Porter, who made the 
notion of ‘competitive advantage of nations’ popular, claims ‘firms compete in industries, not 
nations’ (Porter, 1990: 619). Some scholars would also argue that it is fairly clear what firm 
competitiveness is, but the meaning of national competitiveness is elusive (Krugman, 1994). 

The first argument that firms not the nations compete sounds reasonable, however, it can be further 
argued that, strictly speaking, it is not companies but similar products companies produce that 
directly compete against each other as a company may produce several different types of products. 
For example, Google was initially an Internet search engine and was not in competition with 
Microsoft and Apple, but when Google entered Internet browser and smart mobile phone businesses, 
it came in direct competition with Microsoft and Apple. 

This does not imply that firm competitiveness always needs to be analyzed at a product level. In a 
multidivisional firm, at the business unit level managers talk about the competitiveness and 
performance of individual products, but the firm’s overall competitiveness hinge often not on one 
particular product line but the entire portfolio of the products it produces. 

We can see competitiveness are legitimate concerns  both at the product and firm level depending 
on the level of inquiry. Likewise, an industry can be seen as a portfolio of firms within the industry 
and a nation as a portfolio of industries within the nation. Therefore, it is a legitimate concern, 
particularly for those ‘managers’ at national level, how to improve the competitiveness of an 
industry (e.g., Porter, 1990) as well as a nation as a whole. Cho (1998) points out that 
‘competitiveness can be measured for any entity with different domains—product, firm, industry, 
nation, bloc, or the globe’. Buckley, Pass, and Prescott (1992) list various competitiveness measures 
for four different levels: product, firm, industry, and country. The European Commission publishes 
annual European Competitiveness Report in pursuit of improving the European Union’s overall 
competitiveness.

With regards to the second argument regarding national competitiveness being an elusive concept, it 
is true in the sense there is no commonly accepted definition. However, this elusiveness does not 
justify rejection of the existence and importance of the phenomena. I will discuss this in detail in the 
next section. In general, there are many things that do exist but are elusive to describe precisely, for 
instance, charisma. When it comes to firm competitiveness, many economists tend to believe that 
the definition is fairly clear. However, Richard Rumelt (2003), a famous strategy scholar, has 
identified four areas of disagreement and confusion around the notion of firm competitiveness, 
which are about how value is to be conceptualized or measured, the meaning of rent, the use of 
opportunity cost concept, and whether competitive advantage means the ends or the means. 
Business strategy research, in which competitive advantage is at the core, has been around for half 
century from Chandler (1962) without a precise definition. Therefore, I posit, even if national 
competitiveness is currently an elusive concept, it is still a meaningful one that deserves scholars’ 
attention and more research.
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2.2 Is competitiveness concern a dangerous obsession?
Krugman (1994) calls the competitiveness concern a dangerous obsession for three reasons: first, it 
could result in misallocation of resources in pursuit of improving national competitiveness; second, 
it could lead to protectionism and trade wars; and third, it could result in bad public policy on a 
spectrum of important issues.  

Krugman’s worry about wasteful spending of government money supposedly to enhance national 
competitiveness is understandable from his example of the US government competing against the 
Soviet Union by spending considerable amount of money on doubtful items like bomb shelters. The 
undertone of this resource misallocation argument is that in order to gain the highest return of 
investment, a country should concentrate limited resources on areas where the comparative 
advantages lie.  Diverting resources to areas it does not have comparative advantage will reduce the 
resources that can be invested into the profitable areas where the country has comparative 
advantage. Since it is uncertain whether such diverted investment can successfully develop into a 
profitable one, the result led to diverted resources adversely affecting the performance of the 
comparative advantage areas due to investment reduction.  Therefore, any diversion of investment 
to areas the country does not have comparative advantage can be viewed as a waste of resources.

However, Krugman recognizes the induced cold-war hysteria of 1950s that led to the US 
government spending money on things like highways and science education were useful for 
national competitiveness and economic prosperity in the long run. Obviously, possibility of 
wasteful spending does not justify abandoning any spending aimed to improve national 
competitiveness. There are several reasons for such spending. Firstly, according to finance theory, 
low risk is associated with low expected return while high risk is associated with high expected 
return. Focusing on known comparative advantage is of low risk, therefore it brings low expected 
return though such return might be the highest possible at present. In contrast, diverting some 
resources into areas where the country does not have comparative advantage at present, though 
without certainty, might nurture these areas into profitable ones in the future. The return on such 
diverted investment might compensate the losses caused by reducing investment into the known 
comparative advantage areas. A good example of this is investment in basic scientific research. 
Basic research does not generate immediate return, but it has big potential for high return in the 
long run. Many advanced countries spend a lot of money on basic research and do not see them as 
wasteful spending. Secondly, there is an effect of learning by doing, governments can learn from 
their own actions and improve their effectiveness and efficiency of spending. In this sense, there is a 
need for scholars to carry out competitiveness research in order to improve understanding of the 
true sources of national competitiveness, which in turn can reduce wasteful spending in pursuit of 
national competitiveness.

With regard to the risk of protectionism and trade war, Burton (1994) responded that the record of 
the last decade has not supported this claim. On the other hand, the historic record does not prove 
the nonexistence of future possibility of trade protectionism. Most economists would oppose 
protectionism, however, Ha-Joon Chang (2005), a well-known heterodox economist, has made a 
case for certain degree of protectionism. Chang (2003) points out that virtually all of today’s 
developed countries built up their economies using trade protection and other government 
intervention measures in the past. History has proven that it is necessary to protect indigenous 
industries that are not yet profitable, especially in developing countries. It is extremely difficult, if
not totally impossible, for technologically-backward countries to develop without trade protection. 
Therefore, the rich countries pressing for free trade and free markets in the developing world, in the 
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name of ‘level playing field’, is unwarranted and in essence to ‘kick away the ladder’ that they have 
used to develop themselves (Chang, 2003).  

It is also not convincing that concern of national competitiveness could result in ‘bad’ public 
policies because what Krugman sees as bad may not necessarily be bad policies to others. This 
maybe the case that what orthodox economists see as wrong is what heterodox economists favor. In 
addition, what is good or bad policy may depend on times in which the judgements are made. 
Reinert (1995) makes a convincing case  of how the developed countries got rich. He states that 
they actively used trade protection and industrial policy in their processes of development – a
method seen to be  essentially ‘wrong’ from the perspective of today’s mainstream economics. 

Based on above analysis, we can dismiss Krugman’s assertion that competitiveness concerns are a 
dangerous obsession. Many scholars (e.g., Grabowski, 1994; Hausmann and Rodrik, 2003; Rodrik, 
2006; Wade, 2004) have vindicated the important role of government in remedying market failures 
and strengthening the foundations of national competitiveness. Prestowitz (1994) argues that 
competitiveness, far from being a dangerous obsession, is an essential concern. Burton (1994) also 
points out that Krugman focuses too much on international trade and competitiveness is also about 
investment, technology, and human resources, which together with international trade constitute the 
building blocks of productivity. Lall (2001a: 1505) echoed this view by pointing out that 
competitiveness analysis is ‘a way of integrating numerous branches of economic analysis’ and if 
done well ‘it can serve as a valuable tool of policy’.  

It is an irony that while the spirit of competitiveness is certainly in the air, professional economists 
in general avoid discussing it. Krugman’s (1995) explanation is that ‘real men don’t eat quiche’11

To summarize the above two sections on competitiveness debate, I assume argue that nations do 
compete economically for several reasons. Firstly as Fagerberg (1996:39) argues, competitiveness 
is ‘a perspective found in nearly all aspects of social life, work, sports, business, etc., among 
individuals as well as collectives’. In this context  it is hard to make sense of the claim that 

.
Hämäläinen (2003: 3) attributes economists’ lack of interest in competitiveness issue to two reasons.  
Firstly, competitiveness issues contradict the basic premis of the established theoretical paradigm of 
the mainstream economics, which makes it an illegitimate object of inquiry for many economists. 
Reinert (1995: 24) points out that ‘competitiveness if properly used exposes important weakness in 
the neo-classical economic paradigm’.  which are rooted in the assumptions that representative 
firms operating in an efficient market under perfect information with no scale effect  are irrelevant 
to the real world, where imperfect information and economies of scale create cumulative causations, 
path-dependency and lock-in effects. Chang (2005) argues that free trade works well only in the 
fantasy theoretical world of perfect markets. Secondly, the preliminary state of competitiveness 
theorizing has been an easy target for the attacks of critical economists trying to protect the old 
theoretical paradigm. It is widely accepted that national competitiveness is difficult to define, 
measure and explain. The term is often used loosely and sometimes it may be used with 
contradictory meanings in various passages of the same article or report (Hatzichronoglou, 1996: 
17). I accept the criticism that the competitiveness research lacks precision and rigor at the current 
stage of development of the field. Nevertheless, I argue it is inappropriate to reject the whole notion 
of national competitiveness altogether just because the research on it is preliminary. Instead, we 
should keep the baby in the bath water (Sachs, 1996) and strive for good theorizing and empirical 
analyses. 

11 It is also interesting to note that Krugman himself has also discussed the competitiveness issue in his earlier works, in 
the industry-specific sense as well as in an economy-wide sense (cf. Krugman and Hatsopoulos, 1987; Hatsopoulos, 
Krugman, and Summers, 1988).
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countries do not compete economically while they compete in political, military, cultural, 
technological and other arenas like sports and soft power. A supporting example is that China in 
1958 adopted a Great Leap Forward policy with an explicit plan to outdo the Soviet Union and 
catch up with Britain and the US in economic terms. Secondly, few people would doubt that 
political elites in all countries try to gain power and improve their status, domestically and 
internationally. Dunn (1994) argues that since power is relative, which means power gained by one 
party implies power lost by other parties, the win-lose character of power motivation may have 
impacts on the way nations act economically. Thirdly, nations are made up of human beings, and 
they compete against each other because there is a contradiction between the limited resources and 
the unlimited self-interests and desires of human beings of nations. The limited resources countries 
compete for include natural resources like oil and minerals, FDI as productive capitals, talented 
people as human capitals, strategic geographic locations like Panama Canal and the polar regions, 
and the rights for CO2 emissions that are useful for serving a nation’s economic interests.

Countries also cooperate in some ways within the world economy. But economic cooperation does 
not exclude the possibility of economic competition and even exploitation. So, I would argue, like 
companies, countries cooperate as well as compete with others, a situation like what Nalebuff and 
Brandenburger (1997) call as co-opetition. In this sense, we can understand why Prestowitz (1994) 
criticizes Krugman for ignoring the different kinds of trade taken place. He uses trade between the 
US and Costa Rica to explain a win-win situation where the US imports bananas from Costa Rica 
and Costa Rica imports airplanes from the US. This is however a sharp contrast to the relationship 
between the US and Europe competing for airplane orders from Saudi Arabians where American’s 
gain is European’s loss.  

Krugman (1981) has pointed out that the nature of trade depends on how similar countries are in 
their factor endowments.  He goes on to state that as countries become more similar, the trade 
between them will increasingly become intra-industry in character and if intra-industry trade is 
sufficiently dominant, the advantages of extending the market will outweigh the distributional 
effects and the owners of scarce as well as of abundant factors will be better off. So, the exact 
economic relationships among nations vary and are more complex than this simple term of co-
opetition can capture.  

To elaborate on the complex economic relationships among nations, I adopt Wallenstein’s typology 
of Core, Semi-Periphery and Periphery countries. I assume that countries within each category 
compete against more than cooperate with each other because they are more similar than compared 
to countries in different categories. Still, differences exist across categories. While in all three 
categories countries compete in expanding world market shares of their products, countries within 
the Core category compete in order to maintain to stay at the center and attract high skill labors or 
immigrants from the rest of the world. Countries within the Periphery category compete to move 
out of the Periphery and attract foreign investments. Likewise, the semi-peripheral countries 
compete in order to move into the Core and avoid dropping into the Periphery.  

In comparison, countries between different categories complement more than compete against each 
other because they do not have much similarity and there is little basis for competition but more for 
complement or cooperation. For example, the trade between the centre and the semi-periphery is 
largely between high value-added and low value-added manufactured goods so that the trade 
relationships are complementary or cooperative in nature, although there may be few areas where 
the semi-periphery countries may directly compete against the core countries.  For instance, China 
is now competing against advanced countries like the US and Sweden in telecommunication 
industry. However, the trade between the center and periphery is largely manufactured goods in 
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exchange for primary goods therefore there is minimum or no competition involved. Such trade 
relationships may be underpinned by high degree of unequal exchanges and dependency. In this 
sense, it is meaningful and necessary to have a national competitiveness strategy to safeguard a 
country from exploitation by unequal exchanges on the one hand and to benefit from engaging in 
the world economy on the other.  

Therefore, the effects of competition vary from category to category. For countries in the Core that 
are similar in terms of factor endowments and development stages, competition may be beneficial 
because it fosters innovation and industrial upgrading. In the process of competition, their 
competitiveness may be enhanced in comparison to other countries that do not engage in 
competition. This may be one of the reasons why most western and northern European countries 
have quickly improved their living standards at par with that of the US after the Second World War.  

Competition within the semi-periphery category may be in a win-lose situation. This is because the 
semi-periphery countries are no longer just producers of primary goods and raw material like 
peripheral countries, they are also competing in manufactured goods. Manufacturing 
competitiveness of those countries in the semi-periphery category depends on their production costs 
and specifically labor costs,. A competitive player in this category can effectively grab world 
market shares of manufactured goods, which means the other players would lose market share. This 
is why some scholars have argued that China being a competitive manufacturing country, poses 
competitive threats to other semi-peripheral countries in Southeast Asia and Latin America (Lall 
and Albaladejo, 2004; Lall, Weiss, and Oikawa, 2005). One of the arguments is that China is 
becoming increasingly competitive in the range of both low and high technology products and 
shifting its export specialization rapidly to the latter. Given its size and rapid growth, China is 
forcing other semi-peripheral countries like Mexico and Costa Rica down the technology scale. 

The effect of competition in the periphery depends on how peripheral countries compete against 
each other. Since they are mainly exporters of primary goods and raw materials, if they compete to 
upgrade their industrial capabilities, the competition will be beneficial. For example China has 
moved out of the Periphery and entered into the semi-periphery category; in contrast, if they 
compete on price, it will be mutually destructive, i.e., lose-lose situation because falling export 
prices would lead to deteriorating terms of trade for the peripheral countries. Figure 2.1 summarizes 
the various economic relationships and gains from trade among nations in different categories12.

12 In Figure 2.1, the sign ‘>’ means the economic relationships between countries are more of the former type than of 
the latter type. For instance, ‘competition > cooperation’ means the relationship is more of competition than of 
cooperation.



Chapter 2: Literature review

24

Figure 2.1 Economic relationships and gains from trade among nations 

2.3 The definition of national competitiveness
Twenty years of research has gone by since Michael Porter published his seminal book The 
Competitive Advantage of Nations (1990), yet  there is still no agreed upon definition among 
scholars for national competitiveness (e.g., Boltho, 1996). People talking about national 
competitiveness use this term loosely. Belkacem (2002) notes that almost every paper on this 
subject struggles with defining it. There have been all kinds of definitions, such as firm ability 
based, productivity based, business environment based, trade performance based, living standard 
based, export price based, and non-price based. While some definitions use single measures, others 
adopt a combinative approach( i.e., combining external and domestic performances of the economy). 
There are also some multi-dimensional types of definitions.  Table 2.1 summarizes some of the 
definitions used by various scholars and organizations13.

13 The variety of definitions reflect the complexity of the term, due to which A. Michael Spence, the Nobel Prize winner 
in Economics of 2001refrains from using an exact definition in his edited volume International Competitiveness (cited 
in Siggel (2006: 140), cf. Spence and Hazard (1988)).
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Table 2.1 Different definitions of national competitiveness

type Definition Source
Firm ability based

Competitiveness is primarily a firm-level concept; any 
understanding of the determinants of competitiveness 
must begin at that level.

Asian Development Bank 
(2003: 206-208) 

Competitiveness as the ability of Irish-based firms to 
achieve success in international markets, so as to provide 
Ireland’s people with the ability to improve their living 
standard and quality of life. 

National Competitiveness 
Council’s Annual 
Competitiveness Report (2007) 
vol 2, p. 2 (Ireland) 

Competitiveness is synonymous with a firm’s long-run 
profit performance and its ability to compensate its 
employees and provide superior returns to its owners

Report of the Select Committee 
of the House of Lords on 
Overseas Trade, 1985 (UK)

Industrial competitiveness is the ability of a company or 
industry to meet challenges posed by foreign 
competitors

US Department of Energy

The single most important criterion of national 
competitiveness is the strength of these firms compared 
to foreign firms within domestic markets, a strength 
reflected by domestic market share…can be alternatively 
expressed as… import penetration ratios

Papadakis (1996)

Productivity based
The economy’s competitiveness is its ability to make use 
of the productivity advantages of the international 
division of labor.

Keller (1985: 59)

The only meaningful concept of competitiveness at 
national level is national productivity.

Porter (1990: 6)

If competitiveness has any meaning, then it is simply a 
poetic way of saying productivity

Krugman (1994, 1996)

In the long run competitiveness would be synonymous 
with trend productivity growth

Boltho (1996:3)

Competitiveness implies elements of productivity, 
efficiency and profitability. Globally, by increasing 
productivity and efficiency in the contest of international 
specialization, competitiveness provides the basis for 
raising people’s earnings in a non-inflationary way.

Competitiveness Advisory 
Group (1995) ‘Enhancing 
European Competitiveness’, 
First report to the President of 
the Commission, the Prime 
Minsters and the Heads of 
State, June 1995 

The focus on productivity is apparent throughout the 
industrialized world, e.g., in the US, Council on 
Competitiveness (2001); in the UK, DTI (1998, 
2003a,b), HM Treasury (2000), Brown (2001); in the 
EU, European Commission (2003) 

Kitson, Martin, and Tyler 
(2004: 993) 

Business environment based 
Competitiveness, a field of economic knowledge, which 
analyses the facts and policies that shape the ability of a 
nation to create and maintain an environment that 

IMD’s World Competitiveness 
Yearbook, 2003 



Chapter 2: Literature review

26

sustains more value creation for its enterprises and more 
prosperity for its people.  
The World Competitiveness Yearbook (WCY) analyzes 
and ranks the ability of nations to create and maintain an 
environment which sustains the competitiveness of 
enterprises.

IMD’s World Competitiveness 
Yearbook, 2010 

Global competitiveness as the set of institutions and 
economic policies supportive of high rates of economic 
growth in the medium term’

WEF’s Global 
Competitiveness Report, 
(2000: 14)

We define competitiveness as the set of institutions, 
policies, and factors that determine the level of 
productivity of a country.

WEF’s Global 
Competitiveness Report, 
(2010: 4)

Trade performance based
Competitiveness of a nation is the ability to sell enough 
products and services, at factor incomes in line with 
countries aspiration level, and at macro-conditions seen 
as satisfactory by the people.

Aiginger (1998: 164)

A narrower definition is to take the country’s ability to 
compete in trade (particularly exports)

Lall (2001b: 4)

Living standard based
Competitiveness…has successively been viewed 
mainly…, most recently, simply in relation to raising 
living standard 

Clark and Guy (1998:365) 

Competitiveness should be seen as a basic means to 
raise the standard of living, provide jobs to the 
unemployed and eradicate poverty. 

Competitiveness Advisory 
Group (1995) ‘Enhancing 
European Competitiveness’, 
Second report, December 1995

Competitiveness remains a key priority of government 
policy as we seek to continually improve the living 
standards of everyone in Ireland. 

Ireland’s National 
Competitiveness Council’s 
Annual Competitiveness 
Report (2007) vol. 1, p. iii

Competitiveness is taken here to mean a sustained rise in 
the standard of living of a nation or region and as low a 
level of involuntary unemployment as possible.  

European Competitiveness 
Report 2010, p. 17 

Double-meaning based 
A nation’s competitiveness is the degree to which it can, 
under free and fair market conditions, produce goods 
and services that meet the test of international markets 
while simultaneously expanding the real incomes of its 
citizens

President's Commission on 
Industrial Competitiveness 
(1983). This definition has 
been adopted widely (Tyson, 
1992:1) by, e.g., OECD 
(1992), US Competitiveness 
Policy Council (1993), UK 
HMSO (1994, 1995)

National competitiveness refers to a country’s ability to 
create, produce, distribute and/or service products in 
international trade while earning rising returns on its 
resources.

Scott and Lodge (1985)
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Competitiveness refers to the ability of a country to 
realize central economic policy goals, especially growth
in income and employment, without running into 
balance of payments difficulties.

Fagerberg (1988: 355)

being competitive is the... ability to deliver goods and 
services at the time, place and form sought by overseas 
buyers at prices as good as or better than those of other 
potential suppliers whilst earning at least opportunity 
cost returns on resources employed 

Sharples and Milham (1990: 1)

A competitive nation is one that can succeed in 
international trade via high technology and productivity, 
with accompanying high income and wages 

Dollar and Wolff (1993: 3)

Competitiveness is the degree to which a nation can, 
under free trade and fair market conditions, produce 
goods and services which meet the test of international 
markets, while simultaneously maintaining and 
expanding the real incomes of its people over the long-
term.

OECD’s official definition 
(1992, 1996) 

our economic competitiveness, defined as our ability to 
produce goods and services that meet the test of 
international markets while our citizens enjoy a standard 
of living that is both rising and sustainable 

Tyson (1992: 1)

Multi-dimensional types of definition
Competitiveness includes both efficiency (reaching goals 
at the lowest possible cost) and effectiveness (having the 
right goals). It is this choice of industrial goals which is 
crucial. Competitiveness includes both the ends and the 
means towards those ends. 

Buckley, Passa, and Prescott 
(1988)  

The immediate and future ability of, and opportunities 
for, entrepreneurs to design goods worldwide whose 
price and non-price qualities from a more attractive 
package than those of foreign and domestic competitors

European Management Forum 
(1984) 

Competitiveness… is the ability to sustain, in a global 
economy, an acceptable growth in the real standard of 
living of the population with an acceptably fair 
distribution, while efficiently providing employment for 
substantially all who can and wish to work, and doing so 
without reducing the growth potential in the standard of 
living of future generations. 

Landau (1992: 6)

Competitiveness can refer to a competitive position of an 
economic agent (a firm, an industry or a country), or it 
can refer to an agent’s ability to compete overtime.

Bieńkowski (2006: 11)

The concept of competitiveness involves static and 
dynamic components: although the productivity of a 
country clearly determines its ability to sustain a high 
level of income, it is also one of the central determinants 
of the returns to investment, which is one of the key 
factors explaining an economy’s growth potential.

WEF’s Global 
Competitiveness Report, 
(2010: 4) 
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Among the above-mentioned definitions, I do not prefer those based on firm abilities as what we are 
talking about is competitiveness at national level rather than at firm level. Although these firm-
ability-based definitions can use a collective word like ‘Irish-based firms’ to make a distinction 
from competitiveness of an Irish firm, it is still confusing what this collective word really refers to. 
If this word refers to all Irish-based firms, then it is simply an unnecessary substitution word of the 
Irish economy. If this word refers to individual Irish-based firms, then, obviously, there may be 
some competitive Irish-based firms as well as some uncompetitive ones, so by placing our focus on 
individual firms we may encounter difficulties to get a unified assessment of the competitiveness of 
the nation as a whole. However,  I do not imply that firms do not matter; instead, I agree that a 
group of internationally competitive firms is important to the competitiveness of the economy as a 
whole. The point here is that when it comes to national competitiveness, it is the health of the whole 
economy, or Irish-based firms as a unified whole, rather than (multiple) individual Irish-based firms, 
that is the object of assessment. 

It is also problematic to equate national competitiveness with national productivity for the following 
four reasons. Firstly, although some economists argue that in the long run productivity increase is 
the main cause of increases in real per capita income (e.g., Bannock, Baxter, and Davis, 1998; 
Porter, 1990) 14 , Mawson, Carlaw, and McLellan (2003) have pointed out that a number of 
economists would argue that productivity is actually a measured observation of increases in real per 
capita income. Therefore, productivity can be said not a cause but rather an observation of 
economic growth. Carlaw and Lipsey (2003: 458) explicitly state that ‘TFP [total factor 
productivity], whatever it measures, is an outcome not a cause of anything and, therefore, not a 
lever for policy makers to use to explain growth rates’. Despite more than half a century’s have 
followed since Solow’s (1957) seminal work on growth accounting, economists today are still 
struggling with how to measure the growth of TFP15

Secondly, Reinert (1995: 26) argues that ‘high relative or absolute productivity levels do not 
necessarily lead to competitiveness’. Although it is difficult to be competitive if you have low 
productivity or efficiency, he argues that it is not obvious that the most efficient producer of an 
internationally traded product makes a country competitive, in the sense of enabling a rising 
standard of living; and in reality as some very efficient producers and nations are desperately poor.  
For example, Haiti is the manufacturer of baseballs in the world and it has a large world market 
share, yet Haitians’ living standard is very low. Therefore, it is not the productivity or efficiency but 
the kind of production that makes a nation competitive. Being the most efficient in the ‘wrong’ 
activities may lead to negative development (ibid.). One kind of such ‘wrong’ activities may be 
products with declining terms of trade (TOT). Diewert and Morrison (1986), in a seminal article, 
argue that an improvement in the terms of trade is similar to technological progress; therefore, an 
improvement in the terms of trade, other things being equal, is income and welfare enhancing. By 
implication, the deterioration of terms of trade, other things being equal, is income and welfare 
reducing. Cypher and Dietz (1998) have demonstrated that there might be welfare loss in the long 
run after the initial one-off gain from trade if a country specializes in products characterized by 

. What Abramovitz (1956) described the TFP 
residual as ‘a measure of our ignorance’ seem to have not changed yet.   

14 The idea that growing per capita wealth requires increasing productivity goes back as early as to Adam Smith’s (1776) 
The Wealth of Nations (Beinhocker, 2006:25).
15 TFP remains the residual of the part of output growth that cannot be accounted for by the growth of input factors such 
as labor and capital.
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declining TOT16

Thirdly, productivity is a measure focusing on the production side of economy while real per capita 
income is a measure focusing on the consumption side. The two measures do not always match and 
there are possibilities that productivity improvement does not always translate into increase in real 
per capita income. This is often the case in a trade relationship between the US and a poorer country. 
For example, in the China-US trade relationship, China is a trade surplus nation while the US is a 
trade deficit country. The huge trade surplus China has earned from the bilateral trade with US and 
elsewhere has become China’s foreign exchange reserves, which is largely invested in US Treasury 
bonds earning China low interests. Due to China’s overcapacity (i.e., over production) and under 
consumption, it has essentially been financing American’s over consumption by either increasing 
labor input or improving Chinese productivity or both. This means, the benefit of Chinese economic 
growth (or productivity improvement) has not accrued to Chinese citizen and a part of the benefit 
has been diverted to the American citizens. Such a diversion cannot be stopped as long as there 
exists the  ‘US dollor hegemony’ (cf. Liu, 2002). I argue, the status of reserve (or hard) currency 
gives the currency printing country an extra source of economic power and competitiveness over 
those countries whose currencies are not reserve currencies. 

. In sum, as Reinert (1994: 3) argues, competitiveness should be divorced from the 
issues of productivity or efficiency.  

Lastly, Cohen (1994) argues that ‘a near-exclusive focus on productivity has some dangers and 
problems’ because ‘national productivity data have technical difficulties that radically reduce the 
reliability of the numbers’. For instance, it is impossible to get reliable productivity numbers for 
some service sectors in any given country17

I am also opposed to equating national competitiveness with business environment of a country. 
Within the existing literature, the WEF and the IMD have placed a heavy emphasis on economic 
freedom of the business environment of a country, openness to international trade, well functioning 
capital market, and a lean and efficient government sector. In theory, investor friendly environments 
(i.e., open to international investors, together with stable economic and political conditions) are 
easier to attract FDIs, which in turn facilitate productivity and economic growth in host countries. 
However, the relationship between FDI and productivity growth is not clear cut, as Tybout (1992: 
189) points out ‘although many economists believe that there are important links between trade 
regimes and factor productivity, they have had to look elsewhere for formal models that support 
their priors. Blomstrom and Kokko (1998) draw on an extensive survey of literature to conclude 

. This  is more so in countries where many types of 
service activities like infant nursing are provided by families rather than by market and therefore 
cannot be priced and taxed, making productivity calculation impossible. It is even more problematic 
to compare the service productivities between two countries at different stages of development. For 
example,  how does one make sense of an American barber being productive than his Chinese 
counterpart doing the similar job; does a Chinese barber improve his productivity by moving from 
China to the US where he receives 20 times higher wage than his previous income for the same kind 
of haircutting jobs?  

16 This may explain why there is a ‘curse of natural resources’ (Sachs and Warner, 1995, 1999, 2010) in some
developing countries. The ‘curse of natural resources’ argument states that dependency on natural resources may result 
in declining per-capita GDP. Natural resources export may also enjoy increasing terms of trade, for example, Canada 
and Australia have enjoyed such benefit (cf. Kohli, 2005). So, it is not natural resources but rather overreliance on 
exporting natural resources that will bring the ‘curse’ to the country because such overreliance may retard enhancing 
industrial capabilities outside the natural resource sector..)
17 Economist Oskar Morgenstern (1972:1183) raises the concern that traditional economic theory is not suited to 
measure the productivity of service activities and it is difficult to understand what productivity of a nation mean when 
60 percent of the GNP in the US arises from non-physical, i.e., service activities. 
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that there is no comprehensive evidence on the exact nature or magnitude of productivity spillover 
effect of FDI to the host country. Lall (2000) argues that there is a risk that domestic enterprises of 
host country may be crowed out by FDI in both product and factor markets.  

In reality, the real effect of FDI on the productivity of host economy depends on many factors 
including host country’s absorptive capacity for technology and the investor’s willingness in 
technology transfer. On one hand if the host country lack of technological absorptive capacity, FDI 
inflows can generate little spillover effects, on the other hand, if the foreign investors are not willing 
to transfer technology, the result might be just the host country’s market shares are eaten by foreign 
investors and domestic enterprises are crowded out. Although many empirical studies have shown 
that economic freedom is in general positively related to economic growth, this does not necessarily 
mean national competitiveness should be equal to the degree of economic freedom. Evidences have 
also been accumulated that simple liberalization of trade and investment in many developing 
countries in the 1990s has resulted in disappointing performance (World Bank, 2005). In an 
empirical study of the effect of FDI on Indian manufacturing productivity, Kathuria (2002) finds 
both positive and negative spillovers. The stusy show only the scientific non-FDI firms had 
benefited while the productivities of the non-scientific domestic firms were depressed.  Some 
scholars like Ha-Joon Chang (2005) have argued that developing countries need some forms of 
trade protection in order to facilitate economic growth and development. The 2008 global financial 
crisis has shown that financial liberalization without regulation and supervision could be very 
dangerous, even to advanced countries like the US.  

In addition to economic freedom, the WEF and the IMD also emphasize on other business 
environment variables like institution, infrastructure, and goods market efficiency, etc. I agree they 
are important factors influencing national competitiveness, although they are not a measure of 
national competitiveness per se. To make an analogy, a good school does not mean everyone in 
such school will be good student. Obviously, a good business environment is a necessary condition, 
but not singularly sufficient one. Similarly Siggel (2006: 141) also suggests that a favorable 
business climate is different from national competitiveness and the WEF/IMD reports are useful for 
international investors and banks for evaluating investment location choices and country-specific 
risks respectively.

I argue that trade performance alone cannot be the sufficient indicator of national competitiveness. 
There are many ways to increase the market share of a product of a country without changing the 
product by selling the product under its cost or by devalue its currency to make its product 
artificially cheap. However, such increase of market share may cause deterioration of the country’s 
terms of trade and make such market share increase worthless. For instance, in order to boost 
China’s textile export, Chinese government provides high tax rebate to textile exporters on one 
hand and keeps Chinese currency undervalued on the other, which successfully helps Chinese 
textile products to gain more of the world market share. However, such market share gain is made 
at costs. Western countries like the US accuse China for manipulating its currency and there are 
many trade frictions. Also, the tax rebate policy may not provide the necessary incentive for many 
Chinese textile exporters to improve product qualities and technologies, instead, they may be forced 
to cut prices due to their weak bargaining power once their international buyers have heard about 
such tax rebate news. They choose to increase sales(i.e., market share) by further lowering selling 
prices of their products within the range in which they can still make a little more profit after adding 
the tax rebates. The result is the bulk of the benefit from the tax rebate goes to the foreign buyers 
while a small share accrues to Chinese exporters. Here both foreign buyers and Chinese exporters 
are winners although the Chinese government (and Chinese people) may be the only loser. Today, 
China has the biggest world market share for textile export; yet, more and more Chinese now 
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realize this is not something to be really proud of. Such a sentiment is clearly reflected in a 
widespread comment of China’s former Minister of Commerce, Bo Xilai, who once said that China 
needed to sell 800 million shirts in order to buy one Airbus A340 plane. Thus, I argue, is not the 
market share, but, “market share that matters” when it comes to national competitiveness.

With regard to living standard, I argue that  it should be an indispensable element of national 
competitiveness. Aiginger (1998) points out that ‘a dynamic evaluation of the competitiveness of 
nations must be done with respect to the ultimate goals of nations, namely to increase the well-
being of a nation or its people’. Here, I argue that we can draw a simple parallels between the firm 
and the nation. The nation is a big business,  its shareholders are the people, its management team is  
the government, and the parliament is the board of director. As Milton Friedman (1970) argues that 
the social responsibility of business is to increase its profits, or to maximize shareholder value as 
many business scholars put it, I tend to see the social responsibility or ultimate goal of the nation as 
to improve its people’s living standard18

However, many scholars seem to think, like trade performance, living standard alone does not give 
a complete answer to the competitiveness question. Hence they combine issues of external balance 
and domestic performance (Aiginger, 1998), which Fagerberg et al. (2007) call as the ‘double 
meaning’ of national competitiveness, i.e. trade performance and economic well-being of citizens. 
Among the existing double-meaning definitions, the one from the US President's Commission on 
Industrial Competitiveness (1983) is widely adopted and used in many books, articles, and reports 
on this topic (Tyson, 1992: 1), such as UK Department of Trade and Industry (DTI)’s 1984 White
Paper on Competitiveness and OECD (1992, 1996). This definition describes a nation’s 
competitiveness as the degree to which it can, under free and fair market conditions, produce goods 
and services that meet the test of international markets while simultaneously expanding the real 
incomes of its citizens. 

.

Laura A. Tyson, a prominent figure in the competitiveness debate in the US, also adopts this 
definition but with a minor change in her 1992 book Who’s bashing whom? The minor change is 
that she excluded the requirement ‘under free trade and fair market conditions’ in her definition. 
Although she did not explain why she made this change, we may understand by the fact she is an 
advocator of industrial policies, which contradicts to the principle of free trade. I think this 
exclusion is reasonable. Although the demand for ‘new international economic order’ that favors 
the developing world is now a matter of the distant past (Haque, 1995: 1), today’s world trading 
environment has become less hospitable due to protectionism and technonationalism in developed 
countries since 1980s (Dahlman, Haque, and Takeucki, 1995). Also, while tariff barriers have 
continued to be reduced since early 1970s, nontrade barriers (NTBs) have increased, which 
seriously compromise the success achieved in tariff reductions and make the trading relations 
strained.  

In an increasingly globalizing world, most countries are integrated into the world economy, 
voluntarily or by force. Economic competitiveness of a nation then has to be reflected in both 
international and domestic performances simultaneously. Like the economic terms internal and 
external balances that are interrelated, a country’s domestic and external performances are 
interrelated too. We cannot say a country is competitive if its living standard is low although its 
cheap products are sold worldwide; and, it is not common that a country enjoys a high living 

18 Porter (1990) also says ’the principal economic goal of a nation is to produce a high and rising standard of living for 
its citizens’.
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standard but does not have any internationally competitive products, firms or industries19

2.4 The sources of national competitiveness

. However, 
I argue, a high and rising living standard is the ultimate test of a country’s competitiveness and 
economic health, irrespective of what contributes to such success, be it outstanding trade 
performance or high domestic productivity. Therefore, in this research I propose a more general and 
simpler definition: national competitiveness is a nation’s ability to compete in achieving a high and 
rising standard of living for its people relative to other countries.

Scholars have come up with different sources of national competitiveness. They include, among 
others, relative labor costs (Muellbauer, 1986, 1991), real exchange rate (Boltho, 1996), 
manufacturing (Pitelis and Antonakis, 2003), knowledge-intensive service sector (Windrum and 
Tomlinson, 1999), FDI (Gugler and Brunner, 2007), technology (Guerrieri and Tylecote, 1994; 
Narula and Wakelin, 1998; Fagerberg, 1996), innovation (Cantwell, 2004; Clark and Guy, 1998), 
social infrastructure, i.e., institutions and government policies (Hall and Jones, 1999), and 
regulations (Williams, Macdonald, and Kind, 2002).  

Porter (1990) puts forth a ‘diamond model’, which provides a systemic view of competitive 
advantage of nations. According to him, there are four interlinked factors contributing to the global 
competitiveness of particular industries of a nation: factor conditions, demand conditions, related 
supporting industries, and firm strategy, structure and rivalry. Contrary to the classical international 
trade theories which argue that comparative advantage resides in the factor endowments that a 
country inherit, Porter argues that the key factors of production (or specialized factors), such as 
skilled labor, capital and infrastructure, are created, not inherited. Demand conditions affect the 
competitiveness of firms because the more demanding the customers are the more pressure for the 
firms to constantly improve their performance via innovation and cost reduction. Related supporting 
industries located in a region form a cluster, which can promote innovation and therefore improve 
competitiveness of participating firms due to a continuous exchange of ideas. And finally, it is the 
rivalry or direct competition within a same industry that compels firms to constantly look for 
innovative ways to outcompete others.

Other scholars have tried to expand the list of factors that contributing to national competitiveness. 
For example, Dong-Sung Cho (1994) proposes a ‘Nine Factor Model’ which adds four human 
factors on top of the four physical factors and an external factor. In this model, the four physical 
factors are endowed resources, business environment, related and supporting industries, and 
domestic demand, which are similar to Porter’s four diamond factors. The four human factors 
correspond to four groups;politician and bureaucrats, entrepreneurs, professional managers and 
engineers, and workers. The argument is that the engine of  the economic growth of less developed 
countries may be an abundant and diverse group of people with high level of education, motivation 
and dedication to work (ibid.: 21). The external chance events are unpredictable changes in the 
international environment, such as unexpected breakthrough in new technologies, oil shocks, and 
movements in international demands, which may affect the competitiveness of products, firms, and 
industries of a nation.  

The most comprehensive lists of factors contributing to national competitiveness are provided by 
the WEF/IMD world competitiveness reports. The 12 major factors  WEF’s 2008 Report includes 
are institutions, infrastructures, macroeconomic stability, health and primary education, higher 

19 There are some exceptions. Some Middle East countries achieve high living standard due to the abundance of oil 
without building strong manufacturing industries. Norway increased its living standard after it found oil in the North 
Sea in 1970s. 
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education and training, goods market efficiency, financial market sophistication, technological 
readiness, market size, business sophistication, and innovation. These 12 factors are further broken 
down to over 100 indicators. In comparison, the IMD’s 2008 report uses 254 indicators.  

There are also scholars who try to provide some simple ideas about what are the essential 
determinants of national competitiveness. One such idea is the ‘high value-added jobs’ argued by 
Magaziner and Reich (1982). Although they did not use the term of national competitiveness, they 
assert that a country’s real income can rise only if its labor and capital increasingly flow toward 
businesses that add greater value per employee and maintains a position in businesses that are 
superior to that of its international competitors. This means ‘success depends on gaining and 
sustaining a competitive advantage in specific business segments’ (ibid.: 4). Porter (1985, 1990) 
argues that the greatest returns will always be obtained from product differentiation rather than cost 
minimization, therefore less developed countries should not rely on cost-based sources of 
comparative advantage (i.e., low value added activities) and instead endeavor to acquire the skilled 
manpower, public infrastructure and entrepreneurial attitudes necessary for success in the 
development of differentiated products (i.e., high value added activities) (cited in Warr, 1994: 9).  

Scholars who support industrial policies, like, Amsden (1989), Wade (1990), Nolan (2001), Chang 
(2003), Lall (2004), and Rodrick (2008), should have no problem with this ‘high value-added jobs’ 
argument as industrial policies aim at nurturing industries in which a country does not have a 
comparative advantage presently and does not need  them for future development purpose. In other 
words, there are strategic industries a country should promote in terms of its industrial policies. I 
support this ‘high-value job’ argument but nevertheless argue that what really matters is how much 
value you can appropriate/capture from rather than how much value you add to by doing a job. 
Simply, it is difficult to measure precisely how much value a job really adds to the total value of the 
final product, but it is clear how much value you capture from the value chain. Although people still 
say a job adds certain amount of value, it is in fact a way of saying how much the job is paid for. 
How much you are paid for doing a job depends often not on how much your service is truly worth 
of but instead how much you can bargain for it. The collective bargaining practice in Nordic 
countries is a good example. A worker’s salary is decided by collective bargaining rather than by 
his real contribution to the job. Another evidence supporting this argument is that a similar job, say, 
cutting garments, is paid differently in different countries, say in the U.S. and in China. By 
outsourcing the job to China, American firms can bargain for a much lower price with Chinese 
workers. Here again we see what matters is not how much value of a certain type of job (e.g., 
cutting garments) the American firms are buying, but how much bargaining power of the American 
firms have over their suppliers. 

Pitelis and Vasilaros (20010: 4) argue that ‘firms can capture less, equal or more value than the one 
they have created’ and the size of value captured depends on the firm’s market power. With 
globalization, the production of commodities like personal computer and automobile often involves 
many different activities located in different countries. All of these activities, ranging from sourcing 
of raw material and manufacturing components to assembling parts together and delivering a final 
commodity to customers, are linked into a global commodity chain (Gereffi, 1994). On this chain, 
different jobs located in different countries add values to the final commodity. However, the 
proportion of the value added by a particular job depends on the power structure within the chain. 
Unlike standard international trade theories where the implications for economic power are not 
pursued, power in the form of strategic behaviors affecting upstream and downstream activities and 
agents is a key issue (Raikes, Jensen, and Ponte, 2000). Gereffi (1994) identifies two types of 
commodity chain, the producer-driven and buyer-driven, in which some key agents (branded 
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producers and giant buyers) dominate and impose certain disciplines through complex webs of 
contracts and subcontracts, thus dictating the value distribution on the chains. 

Stan Shih, the founder of Taiwanese computer giant Acer, first proposed the concept of the smiling 
curve in 1992. This a useful tool for illustrating the value-adding potentials of different activities in 
the value chain. According to Shih's observation, in the personal computer industry, both upstream 
(e.g., R&D and key components) and downstream (e.g., marketing and after-sales services) of the 
value chain command higher values added to the product than the middle part (e.g., manufacturing 
or assembling). Compared to 1960s, in the  1970s the slopes of the smiling curve have over time 
become steeper20 (see Figure 2.2). This means the value captured (i.e., profit margin) by the middle 
part over time is squeezed by the both ends of the value chain. Therefore, the terms of trade for 
developed nations specializing in both ends of the value chain 21

The reason for this change of the smiling curve is due to the change of power relations between 
developing and developed countries, both of which are now linked together on the global 
commodity value chains. Due to the decline of transportation costs, liberalization of international 
trade, and modularization of production, nowadays, specialization, off-shoring and outsourcing
have become the trend in international economy. Developing countries with abundant surplus labors 
are competing against each other in order to attract foreign investments. They often relax 
environmental and labor regulations or lower taxation to make their countries attractive for 
offshoring and outsourcing. Such competitions often undermine the ability of governments to 
enforce labor standards like minimal wage, to raise taxes to fund social services, and to remedy 
externalities such as environmental pollutions. In other words, the developing countries may lose 
collectively in a ‘race to the bottom’. The reason for this is two-fold. Firstly, what is outsourced or 
offshored are in fact either the more labor-intensive (or least knowledge-intensive) segments of the 
value chain in which developing countries have no bargaining power over global MNEs. Secondly, 
the outsourced or offshored jobs are often polluting and are not allowed or welcomed in developed 
countries. Developing countries are nevertheless competing to get them because of the opportunities 
for employment and economic growth. 

have become increasingly 
advantageous and the terms of trade for developing nations specializing in assembling jobs or raw 
material and primary goods have become less advantageous . 

Obviously, contrary to the comparative advantage theory, which prescribes that every country 
should specialize in activities it has a comparative advantage in, I argue that specializing in the 
bottom section of the smiling curve is all but a solution for improving national competitiveness. To 
use Magaziner and Reich (1982) terminology, they are not ‘high value jobs’, not because they add 
less value than other more knowledge-intensive jobs at the both ends of the chain do, but because 
they might often be under-compensated for their added value due to decreased bargaining powers. 
Intuitively, some people tend to believe that manufacturing jobs are better than agricultural ones 
while service is better than manufacturing for wealth generation. However, this may not hold true 
because there are high-value knowledge-intensive agricultural jobs as well as low-value labor-
intensive manufacturing and service jobs. Therefore, the essential determinant of national 
competitiveness is what kind of economic activities a country specializes in rather than what 
industries they are involved in. In this context, we can define competitive advantage as comparative 
advantage in higher value activities. In a two-country two-product model, if a country has 

20 See, ‘For Whom Does the Smiling Curve Smile?- China is caught in the immiserizing growth trap’, China in 
transition, January 16, 2004, http://www.rieti.go.jp/en/china/04011601.html
21 Terms of trade (TOT) in this context measures the relative prices at which the technologies of developed countries are 
exchanged for developing country labor.
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comparative advantage in the higher value activity while another country’s comparative advantage 
is in the lower value product, then the former has a competitive advantage over the latter.  Therefore, 
the source of national competitiveness is the high value activities in which a country is specialized.  

Figure 2.2 The change of the smiling curve from 1960-70 to present)

Source: Kwan (2004), available at: http://www.rieti.go.jp/en/china/04011601.html

2.5 The role of government in improving national competitiveness
There are three competing neoclassical views that tries to explain how national governments can 
fuel economic development (or national competitiveness), the strong neoclassical, the moderate 
neoclassical, and the structuralist views (Lall, 2004).The key difference between them lies in their 
attitudes toward industrial policy.

The neoclassical model assumes that all markets are efficient and therefore sees any government 
intervention in the operation of market as distorting. Neoliberal economists accept that the role of 
state in economy is to provide basic public goods like education, health and infrastructure and to 
establish a set of institutions like a sound legal system and financial markets. To them, the best 
solution to growth and development is free trade based on comparative advantages and openness to 
foreign investment. In the mid-1980s, the neoliberal economists attributed the success of East Asian 
economies to free trade and other non-interventionist policies. However, in the period that followed, 
this neoliberal interpretation came under intense criticism. Scholars, such as Amsden (1989), Lall 
(1992), Pack and Westphal (1986), Wade (1990) and Westphal (1982, 1990), argued that most of 
the East Asian Tiger economies had been very interventionist in trade, FDI, technology transfer and 
domestic resource allocation (Lall, 2005: 10) during this period. Such overwhelming evidence has 
forced the neoliberals to take on a more moderate neoclassical approach in studying this 
phenomenon. 

Different from the strong neoclassical model, the moderate neoclassical stance admits some market 
failures22

22 The notion of market failure is first brought up by Francis M. Bator (1958)

and therefore emphasizes on some role of the state to intervene in order to remedy failures. 
But, they only accept non-selective or functional intervention and opine that government policies 
should not aim at influencing allocation at the activity, firm or technological level. The argument 
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for such anti-selectivity is that even if there are market failures it is impossible for governments to 
mount effective selective interventions because governments themselves could fail and government 
failuresmay be more costly than market failure (Mckean, 1965). To respond to critics of the 
neoclassical interpretation of the East Asian development experience, the moderate neoclassical 
account23

There is evidence to suggest that three East Asian Tigers (Singapore, South Korea, and Taiwan) 
used extensive selective industrial policies in their development process and such selectivity played 
a decisive role in promoting industrial competitiveness. This can be compared to the typical failing 
import-substituting strategies and also to the disappointing performance of those developing 
countries which blindly adopted passive and rapid liberalization. Lall (2004) points out that the 
reason why neoliberalism finds it difficult to analyze industrial development in developing world is  
mainly due to how they look at technology. A large body of literature on technological capabilities 
has argued that industrial success in developing countries depends on the hard task of how 
enterprises manage the process of mastering, adapting and improving upon existing technologies. 
However, the moderate neoclassical position retains the simplistic assumptions of the strong 
neoclassical one with regard to technology.  They believe all markets affecting technology are 
assumed ‘efficient’, (i.e., there can be no significant market or institutional failure) and therefore, 
there are no additional costs, risks or other constraints in using technologies and the best way for 
developing countries to facilitate technological advancement is to welcome foreign investment 
embodying advanced technology and acquire those technologies thereafter.  In sharp contrast, the 
structuralists argue that technology has strong ‘tacit’ elements that require investments on the part 
of the users in new skills, routines, and technical and organizational information.  Since such 
investments are prone to market and institutional failures, government intervention is necessary in 
such situations; and since technologies differ in their tacit features and externalities, many policy 
interventions have to be selective (Lall, 2004: 11).  

‘devoted enormous effort to explain why selectivity had been redundant and unnecessary’ 
(Lall, 2004: 10). 

Scholars have pointed out that the development of technological capabilities can be hindered by 
market and institutional failures at two stages: the stage of building initial capacity and the stage of 
subsequent deepening of capabilities. At the initial stage, free markets may not give correct signal 
for investment in a particular new technology if there are high, unpredictable learning costs and 
widespread externalities (Lall, 2004; Rodrik, 2006, 2008),  therefore without proper government 
intervention to provide sufficient incentives for private sector, there tends to be under investment in 
such new technology.  In some situations where complex activities are involved or where there are 
widespread externalities, unaided newcomers may never enter those areas (Lall, 2004). To make 
industrial policy successful in such situation, Hausmann, Hwang and Rodrik (2007: 23) argue that 
government should subsidize the initial entrants in their new activities (but not the followers). At 
the subsequent deepening stage, there is also a risk of market failure because of the learning costs 
involved (Lall, 2004: 14). Normally, the effective and rapid way to access new technology is 
through FDI by establishing wholly foreign-owned enterprises which can transfer ‘internalized’ 
technology from which the host country can learn the production capabilities. However it may be 
hard to learn the more advanced capabilities like design, R&D, and innovation. Due to the high 
learning cost and risk involved, the foreign investors are reluctant to allocate innovative activities in 
developing countries. In such situation, the governments of developing countries have to intervene 
in the way in which foreign technologies are transferred by providing incentives to stimulate foreign 
investors to invest in R&D in the host country.  

23 It is presented in World Bank’s (1993) The East Asian Miracle. 
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The technological capability approach tells us that there are some technological capabilities that are 
more important than others, otherwise there is no need for government intervention aiming at 
facilitating acquisition of those capabilities. I would argue that those capabilities that add or capture 
high values are more important than others. Therefore, to improve national competitiveness, what a 
national government should do is to facilitate and stimulate its labor force and enterprises to enter 
into those high-value economic activities and master high-value capabilities demanded by those 
activities. And since the high-value activities also change over time, national governments should 
continue to play such a role in order to upgrade the capabilities of the labor forces and enterprises.

The difference between these three competing views (strong neoclassical, moderate neoclassical, 
and structuralist) is that they view the role of the state in development economics differently, which 
in fact has evolved over time since the end of the Second World War. With the success of 
Keynesianism at the later part of the Great Depression, Marshall Plan for European Reconstruction, 
and Stalinist industrial development in the Soviet Union, the conventional wisdom in 1950 and 
1960s saw capital accumulation as the key to economic growth (e.g., Lewis, 1955; Nurkse, 1953; 
Robinson, 1956; Rosenstein-Rodan, 1943; cf. Fel’dman, 1928/1964; cf. Harrod, 1939; cf. Domar 
1946), and therefore the state can play a proactive role in helping accumulate capital needed for 
industrial expansion by encouraging high rate of household savings, reinvesting enterprise profits 
into capital goods like productive equipments, borrowing foreign debts and transferring capital from 
agricultural sector to industrial sector via so called scissors difference of price. 

However, in 1970s, the US entered into a period of stagflation, which made Keynesianism less 
feasible.  In the meantime, there was a sharp contrast between the disappointing performance of 
Soviet style of industrialization policies and the economic miracles of East Asian Tiger economies.  
This consequently led to the rise of neoclassical economics in 1980s after Margaret Thatcher and 
Ronald Reagan were elected to power. According to Neoclassical economics, the key to growth and 
development was efficient allocation of resources rather than capital accumulation and therefore the 
role of state should be to get price right and not to intervene the operation of the market which will 
work out on its own. With the World Bank and IMF’s promotion of the Washington Consensus 
worldwide, neoclassical economics has become the orthodox. However, after more than a decade of 
Washington Consensus-guided reform in the developing world, the overall performance is said to 
be disappointing (World Bank, 2005). In sharp contrast, during this period, countries that did not 
follow strictly the neoclassical prescriptions, like China and India, have made outstanding economic 
progress. Eventually, in 2008, the shock of global financial crisis and the subsequent global 
economic recession called the ideologies of neoclassical economics into question. Global wide 
efforts of economic stimulation seem to revive Keynesianism. World leaders and scholars once 
again are forced to rethinking the proper role of state, which, according to Paul Sameulson (1963), 
cannot be determined a priori.  

My understanding of this cycle of conventional wisdom on economic development (Krugman, 1996) 
is that some economists are too biased when dealing with the market vs. state issues. Neoclassical 
economists have too much faith in the efficiency of market and too little in the capacity of state. 
This might have something to do with the ideology of ‘government, even in its best state, is but a 
necessary evil; in its worst state, an intolerable one’ (Paine, 1776) and therefore it should be 
confined to minimal. In comparison, some economists who support command economy and central 
planning are confident in the capacity of state and believe the state can replace market. Datta-
Chaudhuri (1990) points out that the debate on the relative virtues of the free market as opposed to 
state intervention inevitably remains inconclusive and neither side succeeds in convincing the other. 
The important question for developing countries is how to develop a mutually supportive structure 
of market and non-market institutions that is well-suited to promote economic development 
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(Adelman, 1999, 2000; Stiglitz, 1996). One good example of this is housing policy. Singapore is a 
market economy but more than 80% of Singaporeans live in public houses provided by the state. In 
contrast, China is a so-called socialist country but the government started a housing reform in 1998 
which abandoned house welfare and now roughly 80% of new houses/flats built since 2003 are sold 
at the market prices. While almost every Singaporean can have a place to live, many Chinese find it 
difficult to afford a flat so that the ordinary Chinese households are forced to save for buying a flat. 
High savings in China has largely reduced Chinese household consumption. As a consequence, the 
Chinese government has had to rely on investments and foreign demand to maintain its economic 
growth, which causes problems that I will discuss in the case study.

In reality, the relative importance of state versus market  depends on the stage of development the 
country is at. I argue that there are three broad development stages, where  the market and the state 
have different roles. The first stage is the stage of underdevelopment where development is the 
prerogative of the state as the private sector is too weak and capital scarce. At this stage market 
failure is common and there is tendency of underinvestment in certain economic activities due to 
public goods problem, uncertainties etc. Therefore, the state should lead economic  development 
with an emphasis on capital accumulation. In this stage, import substitution might be justifiable 
because it can essentially build a minimal level of industrial base (or industrial capabilities)  
essential  for the country to compete in the second stage with more developed countries with 
stronger industrial capabilities. 

The second stage is the dual-track stage, a transitional stage from the state-led to the market-led 
stage. Here, the country has a basic industrial base and the deficiencies,defects and bottleneck of the 
heavy state-led development model are present.  In this scenario, there is a need to gradually reduce 
the role of the state in economic area and to nurture the markets. Since this is a transition process, , 
the reform should be gradual and steady in order to make this process smooth. Examples of dual 
track market-state coexistence can be seen in the experiences of  China (1979) and Russia (1990s). 
In this stage, a gradual liberalization of trade is needed to import competition to erase the X-
inefficiency in the domestic economy. In addition, an export-promotion strategy is needed for job 
creation and utilization of surplus agricultural labor. The import competition strategy and the export 
promotion strategy are complement rather than substitutes at this stage.

The third stage is the developed and market-led stage in which the private sector dominates the 
economy and market becomes the principal mechanism for resource allocation. Here, the state 
should exit from those industries in which private firms are competing intensively. The state’s role 
is mainly to regulate market, foster competition and innovation, as well as to provide public goods.  

In short, the state plays an important role in improving national competitiveness , especially in the 
developing countries. Although globalization (via WTO regulations) has reduced the feasibility of 
some industrial policy interventions like infant industry protection and export subsidy, it increases 
possibilities of other options like technology support and innovation financing (Lall, 2004).  Under 
the current international economic order, the degree of policy freedom left to developing countries 
is limited, which makes the role of government in promoting healthy industrial development more 
important. Unfortunately, there is no universal recipe for success. It demands continuous practice 
and research.
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Chapter 3: The methodological issues
Methodological issues are important for academic research in general and for national 
competitiveness research in particular. There are three reasons. Firstly, despite more than 30 years 
of research, there has been no consensus on what national competitiveness is, i.e., there being a lack 
of a commonly-accepted definition. Secondly, there are several competing international 
competitiveness indexes and rankings that measure and compare different countries’ national 
competitiveness. The designs of the indexes are different and often subjective and therefore the 
rankings are very different and sometimes confusing. Thirdly, there has been a trend that the index 
designers are trying to make their index design techniques more sophisticated. This can be 
problematic because of the ‘measurement without theory’ problem, a classical critique on 
composite index design made by a Nobel Prize-winning economist T. C. Koopmans in 1947. 
Making index design sophisticated can only give the reader an artificial feeling that the index is 
‘scientific’ but in fact it cannot be rigorous when the theoretical foundation of that index design has 
not been well-established. Unfortunately, this is the reality of research field of national 
competitiveness at the present stage of development.  

In this chapter, I will discuss six major methodological issues. First, what are the proper research 
methods for national competitiveness research at the present time? Second, how should we define 
the concept of national competitiveness? Third, what are differences in the designs of national 
competitiveness indexes used to rank different countries and produce their own world 
competitiveness reports by the WEF and IMD? Fourth, why is the indexing-and-ranking method 
flawed? Fifth, the level of analysis issue will be discussed briefly. Last, I will talk about the issue of 
data sources that will be used in the case study of China’s national competitiveness. 

3.1 The proper methods for national competitiveness research
I assume what are proper research methods for a research field will depend on the stage of 
development of the field and the nature of the research questions (Yin, 2009). Let us first of all look 
at the current stage of development of the field of national competitiveness research. 

In spite of 30 years research, the field of national competitiveness research is still in its early stage 
of development, because there is still no commonly accepted definition, measurement, and theory of 
national competitiveness. Based on their own understandings of the issue, people talking and 
writing about national competitiveness use the term freely. Therefore, many competing views 
coexist and confusion about national competitiveness is inevitable. National competitiveness 
research is in reality in the stage of what Thomas Kuhn (1962) calls ‘pre-paradigm’. Since the field 
is still young, our researches at the present stage are inevitably preliminary and exploratory. 
Therefore, a qualitative research methodology is naturally a proper one for the time being. In other 
words, a quantitative research methodology, like the indexing-and-ranking method used by the 
World Economic Forum (WEF) and the International Institute for Management Development (IMD) 
since 1979, is not proper at this stage. The reason is simple and straightforward, namely, without a 
commonly-accepted definition, scientifically-designed measurement, and well-developed theories, 
we cannot propose any meaningful hypotheses and then test these hypotheses empirically; and we 
also cannot design any rigorous indexes to evaluate and rank multiple countries. Any such 
quantitative researches, albeit many, inevitably lack of scientific rigor and external validity at this 
stage. 
However, this is not to say that quantitative research, such as indexing-and-ranking method, will not 
be appropriate forever. If one day we have sufficient knowledge and much deeper understanding 
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about the topic, or if we can come up with some good enough index of national competitiveness, 
then we can accept such a quantitative approach. But, I argue we have a long way to go before we 
reach that point. I will give a more detailed analysis of the quantitative method used by the WEF 
and IMD later in this chapter and explain why it is flawed. Here, let me discuss about the qualitative 
case study method, which I see as an alternative research method to the commonly used quantitative 
indexing-and-ranking  

Conventional wisdom goes that case study provides ‘the detailed examination of a single example 
of a class of phenomena’ and ‘may be useful in the preliminary stages of an investigation’ 
(Abercrombie, Hill, and Turner, 1984: 34). Flyvbjerg (2006) has made a forceful argument that it is 
a misunderstanding that case study is most useful for generating hypotheses in the first stage of a 
total research process whereas other methods are more suitable for hypothesis testing and theory 
building. Flyvbjerg points out an important role of cases in human learning, namely, the case study 
produces the type of context-dependent knowledge that is necessary to allow people to develop 
from rule-based beginners to true human experts, as research on human learning shows that context-
dependent knowledge and experience are at the very heart of expert activity.

Case study methodologists, like Eisenhardt (1989), Flyvbjerg (2006), Stake (1995), and Yin (2009), 
have made decisive arguments that case study is a proper method for social science research. As a 
matter of fact, as Yin (2009: 5) points out, ‘case studies are commonly used as a research method in 
the social science disciplines – psychology…sociology…political science…and anthropology—and 
for doing research in different professional fields, such as social work…business and 
marketing…public administration… public health…education…accounting, and evaluation’. 

Yin (2006: 111) contends that ‘compared to other methods, the strength of the case study method is 
its ability to examine, in-depth, a “case” within its “real-life” context’. In-depth case studies are 
very valuable for advancing our understanding of the research question at hand as Thomas Kuhn 
(1987) once points out that ‘a discipline without a large number of thoroughly executed case studies 
is a discipline without systematic production of exemplars, and that a discipline without exemplars 
is an ineffective one’. Flyvbjerg (2006) argues that social science may be strengthened by the 
execution of a greater number of good case studies. At any rate, case study method is proper for 
national competitiveness research because the research field is still in its early stage of development. 

Whether a case study method is appropriate depends, according to Yin (2009:4), ‘in large part on 
your research question(s)’, namely, ‘the more that your questions seek to explain some present 
circumstance (e.g., “how” or “why” some social phenomenon works), the more that the case study 
method will be relevant’ and ‘the more that your questions require an extensive and “in-depth” 
description of some social phenomenon’. Yin (2009: 4) further points out that ‘the distinctive need 
for case studies arises out of the desire to understand complex social phenomena. In brief, the case 
study method allows investigators to retain the holistic and meaningful characteristics of real-life 
events’.

Yin (2009) points out that the term ‘case study’ can refer to either single- or multiple-case studies 
and the researchers have to decide whether to do a single case study or a set of case studies from 
very beginning. While having multiple cases might help you to strengthen the findings from your 
entire study, focusing on a single case will force you to devote careful attention to that case. I would 
argue, at current development stage of the field, in-depth analyses of national competitiveness of 
individual countries are very valuable. Once more and more single-case studies have been done, we 
can easily do comparisons and further researches based on these single-case studies. In other words, 
even if individual scholars undertake single-case studies, collectively, the single-case studies 
together can be viewed as multiple case studies. So, due to the constraints of time and resources I 
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have for my present PhD research, I will choose single-case method to do an in-depth analysis of 
one country’s national competitiveness.   

However, some people may argue that ‘you cannot generalize from a single case’ and ‘social 
science is about generalization’ (Flyvbjerg, 2006). Well, it is a fundamentally controversial question 
whether social science can develop generalizable theory across contexts. Currently, there are 
competing views with regard to this question of generalization. For example, Yin (2009) has made a 
distinction between analytical and statistical generalization. According to him, Analytic 
generalization can be used whether your case study involves one or several cases. Yin also has 
made a categorical statement that ‘A fatal flaw in doing case studies is to conceive of statistical 
generalization as the method of generalizing the results of your case study’ (ibid.: 38). So, as a case 
study researcher, ‘you should try to aim toward analytic generalization in doing case studies, and 
you should avoid thinking in such confusing terms as “the sample of cases” or the “small sample 
size of cases’. Simply put, what Yin (2009) argues is that case study researches should only aim 
toward analytical rather than statistical generalization. 

To avoid the generalization debate here, I confess I subscribe to one powerful yet minority view 
that ‘social science never has been, and probably never will be, able to develop the type of 
explanatory and predictive theory that is the ideal and hallmark of natural science’ and ‘social 
science emulation of natural science is a cul-de-sac; mainstream social theory and social science 
methodology stand in need of reorientation’ because ‘context and judgment are irreducibly central 
to understanding human action’ (Flyvbjerg, 2001: 4).  

Although I don’t believe ‘there does not and probably cannot exist predictive theory in social 
science’ (Flyvbjerg, 2006: 223) that is generalizable or context-independent, I do have faith that we 
can further our understanding of some general issues by looking at particular case studies, sometime 
even from a single case. Especially, an in-depth single-case study is valuable for explorative 
researches because novel constructs and theoretical frameworks may emerge out of the case studied 
and may be applied to other cases. In my present research, I choose China as the single case because 
there are debates on China’s economic performance or national competitiveness, which makes the 
case study of China interesting and challenging because researchers have to reconcile the competing 
views in their studies. Doing so may enable the researcher to come up with novel constructs and 
ideas. 

Yin (2009: 35) claim that the purpose of using case study method can be both theory building and 
testing. Yin (2009: 19-20) has identified four different applications of case studies, especially in 
evaluation research, the first, to explain the presumed causal links in real-life interventions that are 
too complex for the survey or experimental strategies; the second, to describe an intervention and 
the real-life context in which it occurred, the third, to illustrate certain topics within an evaluation, 
again in a descriptive mode, and the fourth, to enlighten those situations in which the intervention 
being evaluated has no clear, single set of outcomes. 

In this PhD research, I will adopt a case study method. In this research, the case study has two 
distinct functions at two separate stages, namely, theory building at the first stage and theory 
application at the second stage. Simply put, I chose the case study methodology for developing an 
integrative framework of national competitiveness first and then I used the integrative framework 
developed to guide an illustrative case study on China’s national competitiveness. 

At the theory/framework building stage, I use discourse analysis (Gee, 1999) and content analysis 
(Krippendorff, 2004) methods to review the existing literature on national competitiveness and the 
various indexes produced by various scholars and organizations for generating national 
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competitiveness rankings. The scope of literature I have reviewed is extensive in order to have a 
clear understanding of the state of the field. The major international competitiveness indexes (e.g., 
the WEF’s and IMD’s) are thoroghly analyzed and compared so that I can unveil the problems of 
the index designs.   

Based on my understanding of the problems of competitiveness index design, I have chosen to 
design an integrative analytical framework rather than an index of national competitivenss in the 
current PhD research. Some of the constructs used in the final integrative framework were initially 
induced or grounded up from the preliminary case study of China. Then I derived the context-free 
constructs from the preliminary constructs induced from the preliminary case study. After I got the 
preliminary conceptual framework which was context-free, I re-examined the case of China again in 
order to enrich the preliminary conceptual framework by inducing more fine-grained sub-constructs. 
Then I derived some context-free sub-constructs from the preliminary sub-constructs induced from 
the re-examining case study. Then I got the final integrative framework presented in Chapter 4.  

At the theory/framework application stage, I applied the integrative framework I developed in the 
earlier stage to China by doing a case study which aims at providing an in-depth analysis or thick 
description of the different dimensions of national competitiveness in the specific case of China. 

To choose China as the empirical setting is due to two reasons. For one, I am a Chinese and am 
more familiar with China than other countries so that it is relatively easier for me to get Chinese 
data than other countries’. For another, more importantly, China presents more multifactedness 
when it comes to national competitiveness. There have been unsettled debates whether China is 
competitive or not and whether China’s rise is an opportunity or a threat to the rest of the world. 
Therefore, China is a suitable case for testing the analytical capacity of the integrative framework I 
have proposed in the first stage. 

3.2 Defining national competitiveness by dimensionalizing the complex concept
Obviously, the history of national competitiveness research is relatively short if we see Porter (1990) 
as a starting point 24 . In the literature of national competitiveness research, there is a lack of 
consensus on how to define the concept of national competitiveness. Most researchers adopt 
different definitions or even provide their own. Garelli (2006) lists 13 different definitions offered 
by individual scholars, national government agencies and international organizations such as US 
Competitiveness Policy Council, UK Department of Enterprise, Trade and Employment, European 
Commission’s Competitiveness Advisory Group and Organization of Economic Cooperation and 
Development (OECD). Even for the well-known Global Competitiveness Report published 
annually since 1979 by the WEF, its definition of the key concept has also changed several times25

24 The competitiveness of nations has been on the research agenda for some time (Oral and Chubchoub, 1997: 528). 
Reinert (1994, 1995) even traces the predecessors of competitiveness issues back to at least 500 years ago. Although 
scholarly research on international competitiveness has intensified since early 1980s, such as Anderson and Dunnet 
(1987), Durand and Giorno (1987) and Keller (1985), most of these research focused either on enterprise level or on 
international trade performance of nations. Porter (1990) was an exceptional study because it explicitly examines what 
kind of national competitive environment fosters international competitiveness of a particular industry of a particular 
country. Before Porter (1990), economists have paid little attention to economic competitiveness at the national level 
since what they really cared about was the industries or the firms of a particular country rather than the country as a 
whole. 

.

25 One of the reasons why the WEF has changed its definition of national competitiveness is that when new scholars 
joined their research team, they managed to change the definition according to their own understandings of the issue. 
Before 1996, the WEF’s World Competitiveness Report was jointly published by the WEF and the International 
Institute for Management Development (IMD). In 1996, the Forum entered into collaboration with Harvard University’s 
Center for International Development, and the center’s director Professor Jeffrey Sachs joined the WEF 
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As a relatively new field of research, the existing researches are in essence at what Thomas Kuhn 
(1962) calls ‘the pre-paradigm stage’ of the development of a scientific discipline, in which 
different perspectives compete for prominence. Therefore, it is understandable that there are various 
definitions of national competitiveness in the literature.

Although it is understandable that different researchers adopt or even offer different definitions, 
there is still a puzzle to me: why most of the existing researches only focus on one aspect of a 
country’s competitiveness rather than look at the phenomenon from different angles and try to give 
the readers a more holistic picture? Take China for example. There are broadly three types of 
assessment of China’s economic competitiveness: the first one is that China is very competitive, 
and predictions such as China’s GDP will overtake that of the U.S. in about 30 or 40 years are clear 
evidences of this type of assessment26

However, ‘contradictions are complementary’ is a kind of natural law, according to the great Danish 
Nobel Prize winning physicist Niels Bohr

; the second one is that China is not competitive, which is 
supported by the fact that Chinese economy is still based on its comparative advantage of cheap 
labor and heavily relying on large inputs of natural resources and mineral energies; the third one is 
that Chinese economy, no matter how large and fast-growing, is not sustainable due to reasons 
range from environmental constraints, aging population, social inequality and potential political 
instability. Obviously, these are all insightful information; however, none of them in isolation gives 
us a full picture of China’s economic competitiveness. In fact, they are complementary to each 
other although they seem to be contradictory to each other.  

27

Bohr’s complementarity principle has been a path-breaking interpretation of the puzzling particle-
wave duality of light in the 1920s. In 1905, Albert Einstein noted that light behaves as a set of 
particles (photons as later called) under some circumstances while it behaves like waves under some 
other circumstances. This particle-wave duality brought much trouble to the physicists because 
particle and wave were thought as distinct and contradictory to each other and light was interpreted 
as either particle or wave in the long history since Aristotle’s time

, who first brought up the complementarity principle to 
the scientific community of quantum physicists and later on promoted it as a kind of philosophy of 
science. In the following paragraphs, I will briefly outline the development and meaning of this 
complementarity principle (based on Pais, 1991: 301-316). 

28

Clinton Davisson

. In 1909, Einstein imagined 
that a kind of fusion of both particle and wave interpretations should be adopted for future 
theorization of light. In 1912, physicists found out that X-rays also exhibit the particle-wave duality. 
Later in 1923, de Broglie made a conjecture that the same particle-wave duality applies to matter 
(i.e., every thing), which was proved true by experiments later in 1927 by at Bell 
Labs.  

Competitiveness research team. Due to the difference over how to define and measure national competitiveness 
between the newcomers and the former architect of the Report, IMD professor Stephane Garelli, the collaboration 
between the WEF and the IMD collapsed and the joint publication of the Report discontinued since then. In 1998, 
Professor Michael E. Porter of the Harvard Business School joined the WEF team. Once again, Porter managed to 
influence the Global Competitiveness Report to extend its methodology to include a greater focus on the 
microeconomic foundations of competitiveness and to introduce a new microeconomic competitiveness index parallel 
to the existing macroeconomic index. In 2009, the WEF competitiveness team decided to merge the two parallel 
indexes into a single one, the so-called New Global Competitiveness Index.
26 The latest estimation made by Goldman Sachs is that China may overtake the U.S. in terms of GDP by 2027. See, 
http://news.xinhuanet.com/english/2009-11/03/content_12373969.htm  
27 When awarded the Order of the Elephant by the Danish government in 1947, Neils Bohr designed his own coat of 
arms which featured a Tai-Ji picture (symbol of yin and yang) and the Latin motto ‘contraria sunt complementa’
(contradictions are complementary). See, http://en.wikipedia.org/wiki/Niels_Bohr  
28 See, http://en.wikipedia.org/wiki/Wave-particle_duality  
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Then theoretical physics entered into the second half of the 1920s which is a very important period 
for the development of quantum physics (Beller, 1999). In 1925-1926, two major theories of atomic 
phenomena emerged: matrix mechanics and wave mechanics, the former was originated in Werner 
Heisenberg’s radical reinterpretation of basic physical magnitudes (Heisenberg, 1925) and the latter 
was developed by Erwin Schrödinger (1926). While the two theories are radically different in their 
basic assumptions and mathematical treatments, the two theories were soon proved to be equivalent 
by Schrödinger himself, despite the fact that two theories are based on two different basic concepts, 
i.e., light being of particle and of wave respectively (Beller, 1999: 18). However, such mathematical 
equivalence of the Heisenberg and the Schrödinger pictures did not in and of itself lead to any 
improved understanding of the particle-wave duality as Schrödinger attempted to interpret quantum 
physics in classical terms while Heisenberg and his colleagues (i.e., Bohr) tried to offer non-
classical interpretations. Heisenberg once made a summary of the heated debate between 
Schrödinger and Bohr as ‘no real understanding could be expected since, at the time, neither side 
was able to offer a complete and coherent interpretation of quantum mechanics’ (Pias, 1991:300).  

After Schrödinger’s visit to Copenhagen and the unsolved heated debate between him and Bohr in 
late 1926, Bohr and Heisenberg worked very hard to come up with a theoretical interpretation of the 
still indigested notion of particle-wave duality. Heisenberg and Bohr took very different approaches 
toward the shared goal: while Heisenberg wanted to start from the ready-to-hand (i.e., his matrix 
mechanics) to try to derive a better interpretation, Bohr wanted to come to the bottom in the 
philosophical interpretation. In 1927, Heisenberg published an important work uncovering the 
uncertainty principle which is now one of the foundational principles of quantum physics. 
According to the uncertainty principle, certain pairs of physical properties, like position and 
momentum, cannot both be known to arbitrary precision. That is, the more precisely one property is 
known, the less precisely the other can be known29. Almost at the same time when Heisenberg 
formed his idea, Bohr had a different idea; however, Bohr got a source of inspiration from the 
results and the failures in Heisenberg’s work (Pias, 1991: 310). According to Bohr’s 
complementarity principle, matter exhibits a wave-particle duality; an experiment can show the 
particle-like properties of matter, or wave-like properties, but not both at the same time30

Largely due to this complementarity principle and the complementarism promoted by Bohr himself 
into Biology, Psychology, Culture and other disciplines, Bohr was viewed as one of the greatest 
philosopher of the twentieth century. Eschewing the specifics of the complementarity principle in 
physics, we find Bohr’s idea appealing. The best illustration of the complementarity principle is the 
‘blind men and the elephant’ story. The insight is so simple and straightforward, different people 
may give different observations of a same object. None of them in isolation is right or wrong, 
instead, they are complementary to each other. Only by putting more different aspects together, we 
can get a better and more complete picture of the object we observe.  

; however 
contrary these different properties may seem to be, they are complementary and indispensible when 
describing the matter under observation.  

Then, what is the relevance of Bohr’s complementarity principle to the present research on national 
competitiveness. Simply, I argue, we have to take into consideration of different (though 
contradictory) perspectives which address different aspects of a country’s (e.g., China’s) national 
competitiveness. In isolation, none of them is completely right or wrong; we have to pull them 
together if we are to offer a better and fuller picture of that country’s national competitiveness. In 
order to do this, we have to establish a theoretical framework which integrates those competing 

29 See, http://en.wikipedia.org/wiki/Uncertainty_principle  
30 See, http://en.wikipedia.org/wiki/Copenhagen_interpretation  
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perspectives. My own solution is to conceptualizing national competitiveness into a multi-
dimensional concept by dimensionalizing it to bring together different aspects of the phenomenon. 
Otherwise, if we only focus on one aspect and ignore the others, we may tend to distort the reality 
or even overstate one aspect. Therefore, the effort of dimensionalization of the concept is justifiable. 

The dimensionalization of the national competitiveness concept follows a ‘exhaustive yet 
parsimonious’ principle, namely, the dimensions and their sub-dimensions should be exhaustive yet 
parsimonious. The concept was first dimensionalized into two dimensions, current state and future 
prospect. Although one may argue this dimensionalization is not exhaustive because it should 
include an extra dimension, i.e., the past record, I was aware of this but nevertheless excluded the 
construct of ‘past record’ from the framework because what are most interesting to and important to 
scholars are the current state and future prospect, not the past record. Then each of the two 
dimensions was further dimensionalized into two, resulting in four dimensions of the concept of 
national competitiveness, i.e., effectiveness, efficiency, sustainability, and potentiality. 

The selections of the sub-elements of each of the four dimensions also follow the same exhaustive 
yet parsimonious principle. 

For the dimension of effectiveness, the four sub-elements of the effectiveness are the four standard 
macroeconomic objectives commonly accepted and adopted by many countries; the four sub-
elements of the efficiency dimension are self-evident because the three input factors are labor, 
capital, and natural resources, and the overall efficiency indicator is a comprehensive efficiency 
indicator complementary to the other three partial ones; the sub-elements of the sustainability 
dimension encompass the conventional ‘three pillars’ plus a demographic element which I find 
appropriate and necessary in the context of economic development. The sub-elements of the 
potentiality dimension may be debatable because it seems subjective or speculative to talk about the 
potential of a country. Nevertheless, the choices of the sub-elements were made with a clear logic in 
the sense I adopted the technological capability approach to the potentiality issue and choose the 
four arguably most important factors contributing to technological progress. The importance of the 
four factors is justified from the economic growth theory perspective. Also, the importance of the 
four factors I chose is self-evident. Deepening human capital provides the human resources 
necessary to technological work; improving institutions shape the incentive structure for carrying 
out technological work; national innovation system provides the platform for technological works; 
and entrepreneurship is the activity underpinning technological progress. 

3.3 The differences in the designs of the competitiveness indexes of the WEF and 
IMD
For quantitative research, measurement is an important issue, especially for comparative researches. 
For those clearly defined and simple concepts, such as speed and temperature, it is easy to measure. 
However, for those not clearly defined and complex concepts, such as culture and transaction cost, 
how to measure becomes a complicated issue. This is especially the case when it comes to research 
on national competitiveness because many researchers from the outset aim to compare different 
countries in terms of their economic competitiveness. To do so, they have to quantify the concept of 
national competitiveness. Although other methods exist31

31 Other measures of international competitiveness used by scholars include relative export prices (REP), relative total 
costs (RTC), relative unit labour costs (RULC) and export profit margins (EPM) (Anderton and Dunnett, 1987: 46). 
Using these measures shows that scholars used to link an economy’s international competitiveness directly with its 
share of world trade (see, Keller, 1985).

, the common way of quantifying the 



Chapter 3. The methodological issues

46

concept is to create a competitiveness index based on which different countries can then be rated 
and ranked according to their scores of such index.  

Among many existing researches32, there are two prominent international rankings of economic 
competitiveness of nations published annually by the WEF and IMD, both based in Switzerland. 
The WEF released its first Global Competitiveness Report in 1979 33

It is fair to say that the both the WEF and IMD adopt a ‘successive aggregation’ (WEF Global 
Competitiveness Report 2009-2010, p. 45) methodology in their computations of their 
competitiveness indexes though there are differences over which indicators they choose, how to 
convert different forms of data into a computational standardized form, and how much weight they 
assign to different indicators when aggregating them. The successive aggregation methodology is 
used to aggregate the scores of indicators from the lowest level all the way up to the highest level of 
the final single index, using a certain weighting scheme. The rationale behind this methodology is 
as follows. A country’s national competitiveness is determined/influenced by several major factors 
(WEF calls them as pillars); each of these major factors can be broken down into several sub-factors; 
and the sub-factors then can be divided further into more indicators (WEF calls them as variables). 
Since at the lowest level, we will have a large amount of number of data speaking for different 
information, we have to find a way to combine them in order to present a unified picture of what all 
these data together may speak for. It seems the most convenient way is to aggregate them and 

by teaming up with the 
researchers of the IMD. In 1989, the IMD World Competitiveness Center was created by Prof. 
Stephane Garelli and has been publishing the IMD World Competitiveness Yearbook since then. In 
the mean time, the WEF had collaborated with the IMD and jointly published its annual Global 
Competitiveness Report for 15 years before they split up in 1996 (The Economist, 1995: 86, 
1996:104). The split-up and then competition between their publications was trigger by the 
assertion of Paul Krugman (1994), a Stanford University Professor of Economics, who criticizes 
that competitiveness was at best meaningless word when applied to national economies and at worst 
dangerous for obsession because nations do not compete like firms do. Krugman (1995) further 
contended that ‘real economists don’t talk about competitiveness’. In response to such harsh 
criticism, the WEF, under the guidance of the famous Harvard economics professor Jeffrey Sachs, 
decided to overhaul its old competitiveness index in 1996. Then there was a difference over how to 
define the term of national competitiveness and how to revise the old index between the WEF and 
the IMD researchers, which caused the collaboration for jointly producing the competitiveness 
report between the two Swiss institutions to collapse. Since then they have been competing for 
prominence of their own reports. Unfortunately, due to the different definitions, indexes and data 
sources they use, their rankings of national competitiveness are very different and sometimes 
confusing. For instance, for the year of 1996, Germany was ranked as the 22nd position by the WEF 
and 10th by the IMD, while Japan was ranked as 13th and 4th respectively. So, it is worthwhile to 
analyzing how these two rankings are generated before we can make a judgment whether they are 
academically rigorous or scientific.  

32 There are other institutions doing similar reports ranking international competitiveness of multiple countries. For 
example, the Institute for Policy & Strategy on National Competitiveness (IPS-NaC) based in Seoul, Korea also has 
been publishing its annual IPS National Competitiveness Research Report since 2001. For more detail, see 
http://www.ips.or.kr/site/IPS_english/research/develop_03.aspx. Chinese Academy of Social Sciences (CASS) also 
produces its own international ranking of national competitiveness, see 
http://news.xinhuanet.com/english2010/china/2010-10/25/c_13574861.htm. Kao et al., (2008) measure and compare the 
national competitiveness of 10 Southeast Asian countries based on their own methodology.
33 Initially, it is called the World Competitiveness Report, which covered only about 30 countries (OECD plus 15 newly 
industrialized countries). Its coverage has expanded each year since, now extending to 134 major and emerging 
economies. 
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compare the aggregated scores. There are two ways of aggregation: we can either aggregate all the 
lowest level indicators at once to get a final score or we can aggregate lower level indicators into 
the higher level sub-factors first then aggregate the sub-factors into the major factors and then 
aggregate the major factors into the final single index. The reason for choosing the latter way 
(successive aggregation) is because we may consider some of the middle-level sub-factors having 
different degrees of significance in determining the final index so we need to assign different 
weights to them when aggregating them up to a higher level. Apparently, assigning different 
weights to a same sub-factor will result in a different aggregated score of higher level factor. 

Now, let us compare how differently the WEF and IMD carry out their respective computations of 
competitiveness index. There are three major differences between the WEF and the IMD 
approaches. The first one is the use of different competitiveness indicators where the IMD uses far 
more indicators than the WEF does34

The second difference between the WEF and the IMD approaches is the different ways to convert 
the raw data into standardized computational form of data. As we mentioned before, there are two 
types of data collected and used: hard data and survey data. The hard data are statistical data 
collected from national and international organizations. The survey data are collected by sending 
survey questionnaires to business executives at randomly selected companies within a country. 
Receiving the survey questionnaires, executives are often asked to give their personal opinions on 
questions like how business friendly the local environment is and how corruptive the local 
government is. The designers of the questionnaire normally give a number range for the executives 
to select according to their own impressions. While the WEF adopts a 1-7 scale in the design of the 
survey questionnaire, the IMD uses a 1-6 scale. Whether a larger number indicates a better or a 
worse situation depends on the nature of the question asked. For example, for the indicator 
measuring the number of personal computers owned by 1000 households, higher value indicates 

. According to the IMD World Competitiveness Yearbook 
2008 (pp. 472-476), it breaks down the national competitiveness into four main Competitiveness 
Factors: economic performance, government efficiency, business efficiency and infrastructure, each 
of which is further divided into 5 sub-factors, for example, the Economic Performance factor is 
divided into domestic economy, international trade, international investment, employment and 
prices. Therefore, we have 4 main factors and 20 sub-factors. Each sub-factors is once again divided 
into several lower-level indicators so that in total we get 331 lowest-level indicators, in which 208 
indicators are hard data (i.e., statistical data) while another 123 indicators are soft data (i.e., survey 
data collected by Executive Surveys). However, of the total 331 indicators, IMD only use 254 
indictors to compute its competitiveness index while the other 77 hard data are used to present 
background information about the country under assessment. In comparison, according to the WEF 
Global Competitiveness Report 2009-2010 (pp. 45-47), it uses 110 lowest-level variables which 
then be grouped into 12 pillars. The 12 pillars identified as the sources of national competitiveness 
are: institutions, infrastructure, macroeconomic stability, health and primary education, higher 
education and training, goods market efficiency, labor market efficiency, financial market 
sophistication, technological readiness, market size, business sophistication and innovation. The 12 
pillars are then further grouped into 3 broad categories: basic requirements (the first 4 pillars), 
efficiency enhancers (from the 5th to the 10th pillars), and innovation and sophistication factors (the 
last 2 pillars).

34 When the WEF and IMD jointly published the World Competitiveness Report from 1980 to 1995, the WEF also used 
many indicators. In their last joint publication in 1995, they used 378 indicators. When the WEF started to publish its 
Global Competitiveness Report independent from the IMD in 1996, it adopted a new index and largely reduced the 
number of indicators to 155, in comparison, IMD in the same year, though also trimmed its indicator, still used 224 
indicators (The Economist, 1996: 86).
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better situation; in contrast, for the indicator measuring the number of crimes per month, the 
situation is completely reverse, i.e., a higher value indicates a worse situation. So, different types of 
data are collected, i.e., statistical data, 1-6 or 1-7 scale data, and true or false type data. In order to 
aggregate the different types of data, we have to convert them into a standardized form which are 
then computable. For this purpose, the IMD firstly convert the survey data from 1-6 scale to a 0-10 
scale and then compute them into a standardized value (STD value) by using the Standard 
Deviation Method (SDM). The standardized value of indicator i (STD value)i = (xi - x’)/Sn, where 
xi is the original value of the indicator, x’ is the average value of all the same indicators of all the 
countries we are about to rank, N is the number of countries we are to rank, while Sn is the standard 
deviation of the indicator i of all the countries. 

So, after converting all the hard and survey data into STD values, IMD then calculate the weighted-
average of the several lower-level indicators to get an aggregated higher-level sub-factor. In 
comparison, the WEF adopts a very different method. The WEF firstly convert the hard data 
indicators into a 1-7 scale in order to align them with the survey data which is in 1-7 scale too. 
According to the WEF Global Competitiveness Report 2009-2010 (pp. 45-47), the standard formula 
for converting hard data is 

6 * (country score – sample minimum) / (sample maximum – sample minimum) + 1

or 

–6 x (country score – sample minimum) / (sample maximum – sample minimum) + 7

Which formula to choose depends on whether a higher value indicates a better situation or worse 
situation. By doing so, it is more convenient for computation of the converted data because after 
such conversion, for all converted data it is always the case that a higher value indicates a better
situation. The WEF 2009-2010 Report does not say much about how the standardized 1-7 scale data 
are further aggregated, but we can speculate that the similar SDM method is used because in the 
past the WEF did use such method (bear in mind that the WEF and IMD used to jointly produce the 
Forum’s Global Competitiveness Report from 1979 to 1995).  
The third difference between the IMD and the WEF approaches lies in their different weighting 
scheme, i.e., how much weight to assign to different indicators or sub-factors in computation of the 
aggregated index. According to IMD 2008 Report, it seems that the IMD gives the 20 different sub-
factors equal weights that is 5% (20*5%=100%) while it does not say much about the weightings of 
the lowest level indicators. In comparison, the WEF seems to have a more ‘sophisticated’ weighting 
scheme, according to its 2009-2010 Report, different countries may be described as being at three 
different stages of development: factor-driven, efficiency-driven and innovation-driven stages; for 
countries in different development stages, the weights of the three categories of competitiveness 
factor (i.e., basic requirements, efficiency enhancers and innovation and sophistication factors) 
should be assigned differently35

35 At the first glance, this special treatment seems fairer to countries at backward stages of development, in that if we 
use a universal standard to assess one advanced country and one backward country, it is obvious that the backward 
country will be rated badly in comparison to the advanced country. So by using a different standard, we can give the 
backward country a better evaluation. This is like if we use the superrich people’s lifestyle to assess the poor people’s 
living standard, then the poor’s life seems miserable; so we use another standard, say other poor people’s lifestyle, to 
assess the poor, then the poor’s life seems not too bad. In our daily life, we may use this different standard to comfort 

. For example, for countries at the lowest development stage (i.e., 
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factor-driven stage), the innovation and sophisticated factors should be given least significance 
(weights) in assessing their national competitiveness because it is obvious that those countries are 
not innovative and their business systems are far less sophisticated than those more advanced 
countries (i.e., at innovation-driven stage). Since the WEF then weighs the 12 pillars of national 
competitiveness equally within each of the three categories of competitiveness factor, we can 
imagine different countries may get very different weights for the same factor in comparison with 
other countries at different development stages.   

3.4 The problems of the indexing-and-ranking methods
3.4.1 The lack of scientific rigor in the index design 
From above introduction, we may have a sense of non-science of the indexing-and-ranking 
methodology used by the WEF and IMD. This sense can be justified as some scholars have already 
argued, suck like Lall (2001a, 2001b), Thompson (2003, 2004), and Siggel (2006:141)36

From their reports, we can see that, different from the tendency of oversimplifying complexity in 
traditional economic analysis, the WEF and IMD competitiveness researchers strive for diversity 
and detail, aggregating a large number of variables from various academic disciplines such as 
economics, management and others without analyzing whether they are redundant, relevant or 
interrelated. Obviously, this is very problematic given the fact that the WEF uses more than 100 
variables while the IMD uses 254 variables in their computations of the competitiveness index. 

, that there 
are many deficiencies at several levels in the best-known index of the WEF’s Global 
Competitiveness Report. Lall (2001b) pointed out that the WEF’s definitions of competitiveness are 
too broad, its approach is biased and the methodology is flawed. Many qualitative measures are 
vague, redundant or wrong. Its theoretical and empirical foundations are weak. Therefore, the value 
of the indices for analytical or policy purposes is limited. Here, let me focus on the flaws of such 
index methodology, based on Lall (2001a, 2001b).  

Even if we eschew the redundancy problem, the causality issue cannot be ignored. It is extremely 
complex when it comes to the casual relationships among 100-300 variables. Simply put, we are 
never sure about whether these variables cause competitiveness or the other way around in some 
circumstances, and what the interrelationships among those variables are. Weaver (1958) once 
identified three types of scientific problems: two-variable type, multiple-variable type and very 
large number-variable type of problems. For scientists, the first and the third types are easy to 
handle while the second type is more difficult. As we know, it is quite easy to figure out causal 
relationship between two variables such as the speed and distance of a moving object. It is also easy 
for scientists to figure out the general patterns of very large number (say, millions or billions) of 
variables with the assistance of statistics. But, when we use statistics to depict the general pattern 
out of the very large number of variables, we then normally neglect the details of individual 
variables and their inter-relationships. Take the Brownian motion (named after the Scottish botanist 
Robert Brown) for example. When we observe the particles suspended in a fluid (i.e. a liquid such 

ourselves sometimes, however, as a scholarly research, I argue such ‘double standard’ is not only unnecessary but also 
flawed, i.e., the result of the evaluation is misleading and ‘unfair’ at all. For example, if using the same standard, a poor
country has a very bad score in comparison a rich country. But when using a double standard, the poor may get a better 
score while the rich country has a same score. Then the readers will have a false impression that the competitiveness 
gap between the poor country and the rich country is not as big as they might have thought.
36 Siggel (2006: 141) touches on the problems of WEF/IMD index method without detailed explanation. This author 
writes ‘the index is the basis for an international ranking of countries in terms of their business climate. It is a composite
of a large number of attributes condensed into a single index. It may serve a useful purpose to international investors, 
but its theoretical base and, especially, its aggregation method are problematic’.
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as water or air), although each particle has a seemingly random movement, all particles as a whole 
may present some general pattern of movement. So, in this situation, scientists don’t focus on the 
movement of a particular particle, instead they care about whether there is a general pattern,
statistically significant, emerging from the randomness. For scientists, the most difficult research 
problems are the situations where the number of variables is moderately large, say between 10 and 
100, and the research purpose is to find out the causal relationships among these variables. Maybe 
we can speculate that for less-than-10-variable problems, scientists may still be capable to manage, 
though with difficulty. However, for a large number of variables, like the WEF’s 110 variables and 
the IMD’s 254 variables, it is fair to say that it is a nightmare to figure out the causal relationships 
among them. To borrow a metaphor, it is like a ‘bowl of noodle’, which is messily intertwined 
without clear order. Therefore, it is reasonable to doubt the scientific nature of the indexes of the 
WEF and IMD which are aggregated from 100-300 variables whose relationships are almost 
impossible to figure out at the current stage of scientific development. 

Another problem of using more than 100 variables to construct an index is that there is a lack of 
theoretical underpinnings which link national competitiveness as a dependent variable and the 100-
300 independent variables. For example, we don’t know what the relationship between the number 
of Nobel Prize winners of a country and the country’s international competitiveness is. This is why 
Lall (2001a: 12-13) argues that the WEF and the IMD have claimed a degree of precision and 
reliability greatly in excess of what the underlying theory and evidence supports.  

I argue, in general, all existing indexing-and-ranking methodologies of successive aggregation 
suffer from these problems detailed above and there seems to be no way to eliminate these 
methodological flaws if we stick to such an indexing-and-ranking idea. This is essentially to say 
that, with our current knowledge about economic competitiveness, at any time in the foreseeable 
near future, we simply cannot or can hardly produce any scientifically reliable index and ranking of 
national competitiveness of different countries. Therefore, I argue, no matter how tempting, we, as 
scholars, in our scholarly research, should restrain from trying to produce an international league 
table of national competitiveness, because such rankings are inevitably unscientific and misleading. 

Robert Wade (2010) has identified another problem of using (foreign) executive opinion survey 
data in measuring national governance, which is also applicable to the measurement of national 
competitiveness. Wade (2010: 154-155) sees the problem is: 

“to base the assessment of state capacity on the opinions of foreign businesspeople implies that the 
interests of foreign investors, buyers and sellers are the same as the national interest. Yet foreign 
businesspeople may judge any state regulation of their activities to be ‘growth inhibiting’, and they may 
score state capacity as ‘low’ when the state is effective in imposing taxes and regulations that they do not 
like, and state capacity as ‘high’ when they can easily evade taxes and regulations. One of the main data 
sets about governance is provided by the World Bank. This data set uses ‘absence of red tape’ as one of 
its main criteria of ‘the quality of bureaucracy’, and it measures absence of red tape by: (1) how quickly 
decisions are made in regulatory agencies; and (2) how easily ‘foreign investors can go about their 
business’ (Kaufman et al., 2005a, p. 93, 2005b). However, if one applies this reasoning to South Korea 
and Taiwan of the 1950s to the 1980s one would have to score them quite low on administrative capacity. 
Foreign businesspeople complained loudly about delays. But as I document in my book, Governing the 
Market (Wade, 2004), delays were often ‘tactical’ in pursuit of industrial policy objectives’”. 

3.4.2 The problem of index competition based on sophistication of design techniques 
In my view, the existence and popularity of such international competitiveness reports are due to 
two reasons: one is people’s curiosity and tendency to compare with others and the other is the 
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commercial motive 37

Obviously, without adopting a commonly accepted definition, measurement, and theory of national 
competitiveness, differences in rankings are inevitable. Competition for prominence in indexes and 
therefore rankings and reports will only cause more confusion than comprehension, because each of 
them may be claimed to be a better solution. This is particularly the case when the index designers 
resort to sophisticated techniques of designing composite indicator in order to make their researches 
look more ‘rigorous’. Some scholars have already followed this approach by utilizing some 
sophisticated techniques such as the Data Envelopment Analysis (DEA) (e.g., Bowen and Moesen, 
2007), artificial neural networks (ANN) (e.g., Önsela et al., 2008), and knowledge discovery in 
databases (KDD) (e.g., Zanakis and Becerra-Fernandez, 2005).  

of those institutions/researchers to meet such market demand. However, 
readers of these international competitiveness reports can be easily confused by the differences in 
various different rankings produced by different institutions. Take the WEF and IMD reports for 
example. In 2007, China was ranked as the 34th position by the WEF and the 15th by the IMD, while 
Iceland was ranked as the 23rd by the WEF and the 7th by the IMD.

I see the technical sophistication of index design particularly unhelpful for the healthy development 
of the field because of two reasons.  

The first is that sophisticated index design without rigorous theoretical underpinnings is 
meaningless and useless. It reminds me of the classical criticism made by Hayek (1947) on the 
‘pretense of knowledge’ in economics profession. According to Hayek, ‘the failure of the 
economists to guide policy more successfully is closely connected with their propensity to imitate 
as closely as possible the procedures of the…physical sciences’ (p. 3) and many economists seem to 
prefer ‘a pretence of exact knowledge that is likely to be false’ to ‘true but imperfect knowledge, 
even if it leaves much indetermined and unpredictable’ (p. 5). I feel there might be a factor of 
‘pretence of knowledge’ behind the rationale of making index design more sophisticated. Such a 
practice, if commonly accepted and rewarded, may shape the incentive structure in the field which 
can influence the future researchers’ behaviors, namely, much of the energy and time of future 
researchers will be diverted from exploring the theoretical underpinnings which is much needed to 
exploiting the opportunities for making more sophisticated indexes.  

The second reason is that laymen tend to believe the more technically sophisticated indexes and the 
rankings as more reliable even though they might hardly understand the techniques involved. This 
may be the case not only for laymen but also some scholars. For example, based on an analysis of 
the evolution of the measurement of national and business competitiveness done at the WEF over 
the last decade, Vujovic (2008) concludes that ‘the brunt of theoretical and methodological issues 
have already been resolved through a series of advances in the measurement of national 
competitiveness’ and ‘remaining challenges are mainly technical in nature’. Similarly, after its 
assessment of the WEF’s GCI, the European Commission Joint Research Centre, an organization 
‘widely recognized as holding the world’s leading expertise on composite indicators’ (WEF, 2010: 
10), concludes that ‘overall, the GCI proved to be robust and consistent…the index draws a reliable 
picture of national competitiveness and represents a well-balanced plurality of different 
fundamental aspects’38

37 When explaining why the World Competitiveness Report jointly published by the WEF and the IMD does not give 
much detail about the methodology it uses in the report, Oral and Chabchoub (1996) argue it is ‘perhaps for proprietary 
reasons since the report is a commercial enterprise itself’.

.

38 See, Appendix B: The Joint Research Centre assessment of the Global Competitiveness Index, the Global 
Competitiveness Report 2010-2011, Geneva, Switzerland: World Economic Forum
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Then, is competitiveness research meaningful? Of course it is meaningful as Lall (2001a: 8) pointed 
out that competitiveness analysis is ‘a way of integrating numerous branches of economic analysis 
that pertain to such issues as physical and human capital formation, innovation and diffusion, risk 
financing, competition polity, mobility, clusters and so on. If the integration is done well, with a 
sound framework, appropriate empirical analysis and a good grasp of governance issues, it can 
serve as a valuable tool of policy’. From Lall’s argument, we see that competitiveness research can 
integrate many of existing knowledge of economics and management. However, the trick is how the 
integration should be done. Apparently, the indexing-and-ranking methodology used by the WEF 
and IMD is one way of integration, but it is not an appropriate integration, as we have analyzed 
above. It is fair to assert that there will be a long way to go before we can finally get a good 
approach of such integration. Then what should we as competitiveness researchers do at the 
moment? I would argue we should focus our energies on two tasks: a theoretical one and an 
empirical one. The theoretical task is for us to come up with more and more theoretical frameworks 
about national competitiveness (and industrial competitiveness, for this point, I will discuss more in 
the next section on the level of analysis). Never mind if these newly developed frameworks are 
imperfect or even totally wrong, because they will be subject to the force of evolution which selects 
the most fit theoretical frameworks to survive. The empirical task is for us to concentrate our 
research energy on analyzing a single country’s competitiveness or doing comparative studies on 
few countries. The more empirical details we gather the easier for future researchers to utilize in an 
advanced theoretical framework.  

3.5 The issue of the proper level of analysis for competitiveness research
Another important methodological issue is: what is the proper level of analysis for competitiveness 
research, national, industrial or firm level?  

For some international business (IB) scholars, the nation should not be the unit of analysis because 
the importance of the state is being reduced with the rise of transnational corporations (TNCs or 
MNEs) in the globalization era (Dicken, 2003). My critiques to this ‘the nation does not matter’ 
view are three-fold. Firstly, for those nations that do not have their own MNEs or do not have many 
MNEs investing in their territories, nations still matter and therefore the nation is still the proper 
unit of analysis. Secondly, for those nations that have their own MNEs investing overseas, it is 
legitimate to analyze what kinds of national environment and policies have enabled the 
development of their MNEs (i.e., home base research, e.g., Porter, 1990). Thirdly, for those 
countries who do not have (many) their own MNEs but have many MNEs investing in their 
territories, it is still important to analyze whether or how MNEs can make an impact on their own 
industries, and to analyze how the state can play a role to facilitate positive impacts (e.g., 
technological spillover effect) and restrict or minimize negative impact (e.g., crowding out domestic 
firms in an industry, taxation avoidance, revenue repatriate, and monopolizing domestic industry). 
Therefore, even in the globalization era, both the state and MNEs matter (Dicken, 2003) and 
therefore the nation is still the proper level of analysis.

For many professional economists, the answer should be either the firm or the industrial level, but 
not the national level. The reason for this is what Paul Krugman (1994a, 1994b) once argues that 
nations do not compete like companies do. According to Krugman, countries are dependent on each 
other in the system of world economy. Countries specialize in different economic activities 
according to their comparative advantage and trade with each other for what they need and by 
cooperating with each other (i.e., specialization and trade) all of us can gain more benefit than 
otherwise if there were not international trade at all. Krugman (1994b) asserts that talking about 
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economic competitiveness at national level is meaningless and obsession with the so-called national 
competitiveness is dangerous.  

Krugman emphasizes that it is companies that compete against each other, not the nation as a whole, 
which means the most proper level of analysis is the firm level. I have analyzed in the Literature 
Review chapter whether nations compete against each other economically, here, let me focus on the 
level of analysis issue only. I would argue, Krugman’s argument is not justified because we may 
further point out the fact that in many situations it is not the firm as a whole but instead it is the 
particular products produced by a firm that really compete against the same or similar products 
produced by other firms. This is because many firms are multi-divisional multi-product 
conglomerates. For them, they do not consider one small single-product firm as a competitor but 
this small single-product firm does compete against the same or similar product produced by one 
division of the conglomerate. Another situation is for two large conglomerates, they may directly 
compete against each other for some same or similar products produced by both companies, but in 
the same time, they may be strategic alliance partners in co-developing a new product. Therefore, to 
follow Krugman’s logic, we really need to say, competition occurs only at the product level so the 
proper level of analysis should be the product level, not the firm level. 

According to Porter (1980, 1985), there are two types of competitive advantage at the product level, 
which are low cost and differentiation. As scholars have pointed out, these two competitive 
advantage can be further unified as one advantage of superior value/cost ratio, which means, one 
firm’s product is competitive if it has a superior ratio of perceived value-added over perceived cost 
among other same products offered by other firms. So, we have already had knowledge of 
competitiveness at the product level, and if the product level is the most proper level for 
competitiveness analysis, then why should we bother about competitiveness at any other level? 

I would argue, there are two reasons for further analyzing competitiveness at higher level. For one, 
we want to know why one particular firm can gain such competitiveness at the product level. There 
must be some firm-specific factors which contribute to such competitiveness at the lower level. We 
can further ask similar question to even higher level, i.e., what are the industry-specific and nation-
specific factors which contribute to such competitiveness at the lower firm level? For another 
reason, we can treat the firm as a portfolio of products, and the industry as a portfolio of firms while 
the nation as a whole as a portfolio of industries. Therefore, competitiveness at a higher level than 
product level can be understood as how well the higher level entity (i.e., a firm, an industry or a 
nation) manages its portfolio to generate wealth and bring benefit to its constituents. In this sense, it 
is meaningful to talk about competitiveness at any level. This may explain why a Korean professor 
Dong-Sung Cho39

Although there is an interlink between higher level and lower level competitiveness, namely, higher 
level factors may influence the lower level competitiveness while the lower level competitiveness is 
the basis for the higher level competitiveness, one should not be confused by one another. Yet such 
confusion is often the case. For example, when talking about national competitiveness, some people 
may think about competitiveness of national firms or industries because strong national firms or 
industries indicate (and sometimes well indicate) the competitiveness of a nation. However, they are 
different precisely because higher level entity is a portfolio of lower level entity. Say, a country has 
an internationally competitive textile industry; however, it may still be internationally 

(1998: 11) argues that ‘the level of competitiveness can be measured for any 
entities with different domains – product, firm, industry, nation, bloc, or the globe’. 

39 Dong-Sung Cho is the President of the Institute of Industrial Policy Studies (IPS) based in Seoul, Korea. This
Institute has been publishing its annual IPS National Competitiveness Research Report since 2001. For more detail, see 
http://www.ips.or.kr/site/IPS_english/research/develop_03.aspx. 
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uncompetitive as a whole. Here is another related issue. Sometimes, people debate whether firm 
ownership matters for national competitiveness, namely, does it matter to national competitiveness 
if firms within a country are owned by the country’s own people or by foreigners? This is a 
legitimate question yet a complex one. Different people may have different answers. I would argue 
there is no context-free answer and it will depend on the specific national circumstances. To avoid 
complicating the research, I will choose the nation as the level of analysis and not to touch firm-
level issues like the ownership question.  

3.6 The issue of data sources
The final methodological issue is about data source and how to collect data. As I explained above 
that I will not attempt to develop an international competitiveness index, so there is no need for me 
to follow the executive survey method used by the WEF and IMD to collect ‘soft’ data (i.e., 
subjective opinion data). Instead, I will solely rely on hard (i.e., statistical) data in the present 
research about China’s national competitiveness. The three major sources of hard data include 
China’s statistical yearbooks, the official websites of China’s governmental departments and 
agencies, and scholarly publications of China studies.  

To use Chinese statistical data, there then is a data reliability issue to address first because some 
people since 1990s have doubted the accuracy of China’s economic statistics released by Chinese 
government (e.g., Keidel, 1992, 2001; Maddison, 1997; Sinton, 2001; Rawski and Xiao, 2001; 
Rawski, 2001; Wang and Meng, 2001; Iritani, 2006; Lin, 2006; Song, 2007; Xu and Ljungwall, 
2008). 

There are two opposite views, namely, some people suspect Chinese data might be over-reported 
while others see them under-reported. The over-reporting view is represented by American 
economist Thomas Rawski (2001). Rawski organized a roundtable discussion on Chinese economic 
statistics in 2001 and out of this conference several articles were published in China Economic 
Review (Rawski and Xiao, 2001). The majority of those published articles view Chinese official 
statistics problematic, except only one plain defensive voice made by someone from China’s 
National Bureau of Statistics (Zheng, 2001). Rawski (2001) speculates that ‘cumulative GDP 
growth during 1997/2001 was no more than one-third of official claims, and possibly much smaller’ 
as he argues that ‘official Chinese statistics contain major exaggerations of real output growth 
beginning in 1998. The standard data contain numerous inconsistencies. Chinese commentaries 
castigate widespread falsification at lower levels and question the authenticity of figures emanating 
from the central statistical authorities’. Rawski points out that while the official data shows that 
Chinese GDP grew by 24.7% between 1997 and 2000, the energy consumption dropped by 12.8% 
during the same time period and ‘the implied reduction of 30% in unit energy consumption over 3 
years seems implausible, despite the rapid growth of computer manufacture and other activities with 
low unit energy consumption’ (Rawski, 2001: 348). 

There was a consensus among those critics, which to some degree shared by Chinese scholars as 
well, namely, there are mainly two reasons causing the statistical problems, one being the declining 
capacity for accurate measurement on the part of statistical bureaus, and the other being the political 
pressures to distort information passed up (Rawski and Xiao, 2001: 299).  

For the first reason, there are two major reasons attributive to the declining capacity of Chinese 
statistic authority. On the one hand, with the transformation of Chinese economy from a centrally 
planned to a market economy, Chinese statistic authority has also switched from the old Soviet-
style statistical method of Material Production System (MPS) to the System of national Accounts 
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(SNA)40

For the second reason that there is political pressure for distortion of statistics, Wang and Meng 
(2001) offer a historical account of China’s falsification of statistics. During the ‘Great Leap 
Forward’ movement in 1958 – 1960, there was massive falsification when local leaders wanted to 
please Chairman Mao, but this was corrected in 1962 when Mao stepped down from managing 
economy. During the Cultural Revolution from 1966 to 1976, the statistical work was suspended. In 
1980s after Deng started the economic reform, there was a debate about whether the reform is 
‘capitalist or socialist’. Due to the policy uncertainty caused by the debate, the local governments 
had less incentive to over-report the growth of the non-state economy despite the fact that the non-
state economy did grow fast. In 1990, Deng made clear that he was concerned the slowing down of 
economic growth, which urged him to make his famous ‘Southern Tour’ in 1992 and once again to 
emphasize the political importance of economic growth. Since then, Chinese leaders at the central 
and local levels became firmly pro-reform. Under the refueled economic reform, the performance of 
GDP growth was adopted as a key criterion for the evaluation of local government officials. 
Therefore there are strong incentives in the local governments for over-reporting economic growth 
by inflating the GDP figures. In 1998, in the aftermath of the 1997 Asian financial crisis, Chinese 
government for the first time announced the ‘striving for 8% GDP growth target’, the ‘wind of 
falsification and embellishment’ has since then flourished, which was once recognized and 
criticized by former Chinese Premier Zhu Rongji. On 28 January 2010, China’s National Bureau of 
Statistics (NBS) made public that the sum of provincial GDP data is 9.9% larger than the national 
GDP figure for the year of 2009. However, the year of 2009 is not the only year this discrepancy 
occurred, in fact, since 2004, this has been a norm rather than an exception. This may further 
strengthen the perception that Chinese official statistics are not reliable.

widely used in the West. However, China’s efforts to install a system of sample survey to 
replace the traditional method of universal reporting have developed slowly. The central statistic 
bureau has to depend on reporting from lower level branches’, reducing its ability to verify data 
independently (Sinton, 2001: 381). Rapid changes in Chinese economic structure, i.e., the shrinking 
of state-owned sector and the expansion of the private sector means the portion of economic activity 
within the control of government has shrunk and therefore Chinese statistical authority’s ability to 
gather data was affected, gradually eroding the accuracy of statistics (Sinton, 2001: 378). On the 
other hand, Chinese statistical bureaus are understaffed and underfunded. In China, during several 
rounds of administrative reform, the goal has been to ‘reduce staff and increase efficiency’. In 1998 
as a result of the State Council administrative reform, the central statistical bureau was cut its 47% 
staff (Rawski and Xiao, 2001: 299). 

On the contrary, there are scholars who argue that the Chinese GDP data is underestimated rather 
than overestimated (Song, 2007; Xu and Ljungwall, 2008). The main argument is that the service 
and informal economy are seriously underreported in China. In China, there are all kinds of 
informal economic activities such as hourly paid domestic service which are not taxed and therefore 
not reported. Also, in China there is a cultural tradition to have baby nursing done home rather than 
sending them to commercial nurseries, therefore, much of the hidden economy is not added to the 
GDP. In addition, in China, there is big underground gambling industry, which is not reported.  

From above analysis, we may have an impression that the official statistical data, especially the 
GDP and GDP growth rate, are not accurate and there are political pressure and incentives in China 
for manipulating the data and the data may often be over-reported. However, on the other hand, 

40 From 1952 to 1984, China only used the MPS. From 1984 to 1992, China used both MPS and SNA in parallel, which 
reflects China’s dual-track reform thinking. From 1992 onwards, China primarily used the SNA and the MPS gradually 
was phased out (Xu and Ljungwall, 2008:99).



Chapter 3. The methodological issues

56

Chinese statistics may have missed out a fairly large portion of informal and underground economy. 
So, the over-reporting problem may be fairly cancelled out by the under-reporting problem. 
Although it is extremely difficult to judge how accurate the Chinese statistics are, but we may have 
to trust, what Marton (2000) says, that Chinese data are ‘fairly reliable’. In addition, it is worth 
noting that, if we reject using Chinese official data, then we can still never be sure about the 
accuracy of the other sources of data that estimate Chinese economic performances from outside 
China. So, while I will mainly rely on Chinese official data, whenever it is possible, I will also refer 
to complementary information from international organizations and other scholarly analyses in 
order to provide a more accurate assessment.
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Chapter 4: An integrative framework
4.1 Conceptualizing a multi-dimensional concept of competitiveness
In the literature review chapter, I have proposed to define national competitiveness as a nation’s 
ability to compete for making a high and rising standard of living for its people. National 
competitiveness is then a relative term, relative to other countries as well as relative to its own past. 
The double criteria for a competitive nation are good internal and external performances. The 
internal performance here refers to high productivity, i.e., total factor productivity, while the 
external performance here refers to good export performance, in terms of a combination of 
indicators including export volume, export structure, the real value added by the nation in the export, 
and the terms of trade. It is worth noting that trade surplus is not necessary for two reasons. For one, 
as long as a nation does not run into balance of payment difficulty, its trade deficit can be financed 
by its capital account surplus. This is why the US has been one of the most competitive nation even 
if it has had a trade deficit since 197641

I assume, competitiveness, i.e., an agent’s ability to compete in the simplest sense, can be described 
by its current state and future prospect. The current state can be further described by two 
dimensions: the agent’s effectiveness and efficiency of achieving the competitive goals. Likewise, 
the future prospect can be further described by its sustainability of current state and potentiality of 
improving on current state

. For another, it is possible to increase trade surplus without 
any substantial improvement in export, e.g., reducing import while maintaining export level.  

42 (see Figure 4.1). This four-dimensional conception of competitiveness 
is also applicable to national economy43 since I argue nations do compete. Before I discuss these 
four dimensions of national competitiveness in a more academic way, let me first use an analogy of 
running a race to illustrate it. 

41 Data source: http://www.invisibleheart.com/Iheart/TradeDeficitJobs.pdf  
42 Masatoshi Fujiwara, a visiting scholar at my research centre from Kyoto Sangyo University, pointed out that there are 
similarities between the two dimensions of the current state and the two of the future prospect, namely, the 
sustainability is similar to the future effectiveness while the potentiality is similar to the future efficiency. This 
similarity view is interesting although I argue there are still differences between them, namely, sustainability dimension 
is about whether current state (both current effectiveness and efficiency) can be sustained, while potentiality dimension 
is about whether current state (both current effectiveness and efficiency) can be improved. 
43 In the European Commission’s (2010: 3) policy document ‘An Integrated Industrial Policy for the Globalisation Era’, 
it is pointed out that to achieve a competitive industrial Europe, it is essential for the EU economy to transit to a low 
carbon resource- and energy-efficient economy, to restore health and sustainability, to increase productivity in 
manufacturing industry and associated services to underpin the recovery of growth and jobs, and to refocus attention on 
the central importance of manufacturing for the competitiveness and job-creation potential. Such argument reflects the 
four dimensions of national competitiveness I proposed here although the authors of the document did not put them in 
the way as I do. 
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Figure 4.1 The four dimensions of competitiveness

There is a 5000-meter race competition with 4 contestants (see Figure 4.2 for visual representation). 
The goals of all contestants are the same, namely, to reach the finish line as fast as possible. During 
this race, A, B, and C completed the 5000 meter while D dropped out before the finishing line. 
Obviously, D is not effective because he has not achieved the goal. By the same token, A, B and C 
are effective. So, D is less effective (and competitive) than A, B and C. Since A, b and C are 
effective in the sense that all of them have achieved the goal, to judge who is more competitive, we 
compare their efficiencies to achieving that goal. Since A uses less time than B and C do to reach 
the 5000-meter finish line, we say that A is more efficient (and competitive) than B and C in the 
5000-meter race. Since both used 35 minutes to finish the 5000 meter race, which means that B and 
C are equally effective and efficient. Then how should we judge who between B and C is more 
competitive? Then we need use the sustainability dimension to make the judgement. 

So far, we have understood the relationship between the effectiveness and efficiency dimensions. 
Now let me explain the meanings of and differences between the sustainability and potentiality 
dimensions by using an analogy of four-people race competition. If we decide to extend the race 
from 5000 meter one to 8000 meter and A, B and C agree to continue the competition. Let’s see 
what happens. During the first phase (i.e., the first 5000 meter), we see A is more competitive than 
B and C. We can treat that as the current state and what happens in the second phase of the 
extended 3000 meter as future prospect. If anyone of the three contestants drops out before reaching 
the 8000-meter finish line, it means he or she is not sustainable in the second phase. Obvious, C is 
less sustainable than A and B as he dropped out before the 8000 meter finishing line, which means 
C is less competitive than B. Since both A and B do not drop out, we can compare their efficiencies 
in the second phase. In the example we designed, B used less less time than A does in the second 
phase and as a result B outcompete A in the entire 8000 meter race. So, B is more competitive than 
A for the whole race. This is so due to the improvement of B’s efficiency in the second phase. In 
other words, although B is less competitive than A in the current state (the first 5000 meter phase), 
B has more potential than A in the future (the second 3000 meter phase). 

What this race analogy tells us is that when assessing the competitiveness of an agent, we should 
not only see its current state but also consider its future prospect, and for each of these two aspects, 
we should also look at it from two sub-aspects: the effectiveness and efficiency for the former, and 
the sustainability and potentiality for the latter. In doing so, we can have a more dynamic and 
holistic assessment, which is better than any unbalanced and general view.  
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Figure 4.2 An analogy of racing for comparing competitiveness

4.2 The four dimensions of national competitiveness
In the literature there exist some multi-dimensional types of definitions of competitiveness, some of 
which are intended for firm competitiveness. For example, Buckley, Passa, and Prescott (1988)
argue that competitiveness include both efficiency and effectiveness. They refer efficiency as 
reaching goals at the lowest possible cost while effectiveness as having the right goals. The 
European Management Forum (1984) defines competitiveness as the immediate and future ability. 
In the literature review chapter, I have argued that the concept of competitiveness can be applied to 
any level (Cho, 1998) if we adopt a portfolio view, i.e., any higher level entity is a portfolio of the 
lower level entities. At the national level, this four-dimensional conception of competitiveness is 
still applicable. For instance, the case of China confirms this multifacetedness of national 
competitiveness. When debating about China’s economic performance and competitiveness, 
different people make very different assessments. The various assessments are often competing and 
contradictory. They often have reasonable points. However, in isolation, each of them seems to be 
somewhat biased and not holistic. I posit if we adopt a multi-dimensional conception to the debate, 
then we can better reconcile the contradictory views. 

The notion of effectiveness has been examined extensively in the organization studies field44

44 The concept of effectiveness is also used in many other disciplines such as mathematics, physics, medical science, 
and human-computer interaction. See 

and 
ordinarily referred to goal attainment (Georgopoulos and Tannenbaum, 1957). Steers (1975) traces 
the study of organizational effectiveness to Thorndike (1949) who first noted a general trend among 
personnel and industrial psychologists to measure effectiveness in terms of the attainment of some 
‘ultimate criteria’ such as productivity, net profit, mission accomplishment, or organizational 
growth and stability. Georgopoulos and Tannenbaum (1957) argue that the study of organizational 
effectiveness must pay attention to the question of organizational means and ends. Hatry (1978) 
points out that effectiveness encompasses the aspects of quality and level. Although the concept of 
effectiveness is easy to understand, there are measurement problems as Steers (1975) has analyzed. 
One difficult is to decide what kind of goals to use against which the organizational effectiveness 
can be evaluated. Steers (1975: 555) suggests attempts to measure effectiveness should be made 

http://en.wikipedia.org/wiki/Effectiveness_(disambiguation)  
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with reference to the operative goals which are flexible enough to account for diversity in goal 
preferences, instead of the static official goals discussed by Yuchtman and Seashore (1967). 
Although effectiveness is not normally applied to national level, I argue it is appropriate to talk 
about national effectiveness since a nation has also some ultimate criteria for success, such as 
economic growth, export expansion, and rising living standard. In a sense, a nation can be viewed 
as a big organization within the world of nations. 

The clear distinction between effectiveness and efficiency as different performance domains has 
long been made in organizational studies (Burkhead and Hennigan, 1978; Hatry, 1978; Ostroff and 
Schmitt, 1993; Pennings & Goodman, 1977). This effectiveness vs. efficiency contrast brings our 
attention to the distinction between spurious competitiveness and authentic or systemic 
competitiveness 45

While organizational effectiveness and efficiency are important issues in organizational studies, at 
the core of economics is the concept of economic efficiency

made by Fernando Fajnzylber (1988). According to him, spurious 
competitiveness is based on application of low wages, over operation of the natural resources, or 
application of state subsidies and/or tariff protection, among others. In contrast, authentic 
competitiveness is based on a sustainable approach relying on the incorporation of technology, 
innovation, the extension of the enterprise base, the improvement of manual labor, and the 
establishment of relations that promote cooperation between the government and the enterprise 
sector (cited in Alvarado, Molina, Ac Bol, 2008:376). I argue, high effectiveness without high 
efficiency is the characteristic of spurious competitiveness while high effectiveness with high 
efficiency is that of authentic competitiveness. Likewise, good external performance (such as 
increasing world market share or trade surplus) without high or rising living standard is spurious 
competitiveness, and good external performance with high or rising living standard is authentic 
competitiveness.  

46

Both technical and allocative efficiencies are essentially theoretical states that can be approached 
but never reached. In reality, all firms, industries and economies are operating with certain degree 
of inefficiency. Therefore, a Pareto improvement (Pareto, 1906) can be achieved when taking an 
action in an economy helps at least one person without harming anyone else. In real-world 
economics, Pareto efficiency is treated as a subset of the Kaldor-Hicks efficiency (Hicks, 1939; 
Kaldor, 1939), under which an outcome is considered more efficient if a Pareto optimal outcome 

. In his seminal work, Farrell (1957) 
makes a distinction between technical efficiency and price efficiency. Technical efficiency, also 
known as productive efficiency, occurs when the economy is utilizing all of its resources efficiently, 
producing most output from least input. Price efficiency, now better known as allocative efficiency, 
refers to an economic state in which resources are allocated in a way that allows the maximum 
possible net benefit from their use.  

45 Lall (2001b: 4) also made a distinction between what he called ‘genuine competitiveness’ and what is not. According 
to him, improved short-term performance in manufactured exports based on the exploitation of a static advantage like 
cheap unskilled labour may not be regarded as ‘real’ improvement in competitiveness, and being a static low-wage 
exporter of simple products would not be considered genuine competitiveness. Hämäläinen (2003: 6) also argues we 
must distinguish between a competitive advantage that is based on non-price factors (such as quality, speed, design, 
color, taste, performance etc.) and that which is price- and cost-dependent. He terms the former competitive advantage 
as ‘real’ competitiveness.
46 The concept of efficiency is also used in other disciplines such as physics, theradynamics, statistics, and computer 
science.
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can be reached in theory47

In emphasizing the allocative function of prices and markets, traditional microeconomic theory has 
ignored the allocation of resources within firms with an implicit assumption that firms are always 
internally efficient and cost minimizers (Frantz, 1998). In a influential paper, Leibenstein (1966) 
argues that there is a type of non-allocative efficiency, which he terms as X-efficiency

by arranging sufficient compensation from those that are made better off 
to those that are made worse off so that all would end up no worse off than before.  

48

The notion of sustainability has been used more in the sense of human sustainability on planet Earth 
since 1980s. The most widely quoted definition of sustainability is given by the World Commission 
on Environment and Development of the United Nations on 20 March 1987, which refers 
sustainable development to one that ‘meets the needs of the present without compromising the 
ability of future generations to meet their own needs’ (UNGA, 1987). At the 2005 World Summit it 
was noted that sustainable development requires the reconciliation of environmental, social and 
economic demands, which are the ‘three pillars’ of sustainability. Here in the present study, the 
sustainability dimension is related to but broader than the common usage of sustainability. It 
concerns any factors challenging to the maintenance of current state of national competitiveness, 
e.g., the structural problems of the economy, i.e., internal and external imbalances, the 
environmental constraints, i.e., environmental pollutions and ecological destruction, and natural 
resource constraints, the social constraints, domestic and international, and demographic constraints 
such as aging population and shortage of labor supply. Why the sustainability dimension is 
important? This is because in a competition, if one’s (including the leader) competitiveness is 
unsustainable, then he/she may slow down and be overtaken by his/her followers.  

, important 
to economic growth. The X-inefficiency of a firm is all of the operationally effective phenomena 
that limit the achievement of technical efficiency (Potts, 2006), which is mainly caused by lack of 
motivation or incentive for people and organizations to work either as hard or as effectively as they 
could. Leibenstein (1966, 1976, 1978, 1979) repeatedly explained the X-efficiency theory and 
argues that in many situations the welfare gains by increasing allocative efficiency are trivial while 
those due to increasing X-efficiency are frequently significant. Although not without criticisms (e.g., 
Stigler, 1976), empirical studies have supported this theory (e.g., Frantz, 1992, 1998; Shelton, 1967).  

The notion of potentiality might be first discussed extensively by Aristotle in his Physics, 
Metaphysics, Ethics. Aristotle used potentiality and actuality as a dichotomy to analyze motion, by 
which he understands any kind of change. Aristotle defines motion as the actuality of a potentiality, 
which seems to involve a contradiction. However, some commentators on the works of Aristotle, 
such as St. Thomas Aquinas, claim that this is the only way to define motion (Joe Sachs, 2005). In
this context, the concept of potentiality generally refers to any possibility that a thing can be said to 
have. This is a very broad conception of potentiality. We can categorize such ‘any possibility’ into 
two broad types, one being something possible but less likely to happen while the other being 
possible and likely to happen in short and medium term. For the first type of potential, we can say, 
the worse one’s current situation is, the more potential one has to improve his situation in the long 
run. For the second type, we can say, the more preparation efforts one makes, the more potential 
one has to improve his situation in the short and medium term. In this PhD research, I focus on the 
second type of potentiality, i.e., a country’s potential for improving on its current state of national 
competitiveness which is likely to happen in the short and medium term.  

47 Kaldor–Hicks improvement does not require compensation actually be paid as long as the possibility for 
compensation exists. Thus, under Kaldor–Hicks efficiency, a more efficient outcome can in fact leave some people 
worse off if the theoretical compensation is not carried out.
48 X-efficiency is similar to what Andrews (1949) calls ‘managerial efficiency’ (Potts, 2006)
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In the context of national competitiveness, I define potentiality in a specific way. The potentiality 
dimension of national competitiveness examines (or is defined as) the potential for improving on 
the current competitiveness. In a competition, if one is a follower, the potentiality examines his 
potential for catching up the leader. If one is the leader, then the potentiality examines his potential 
for forging ahead and leaving his/her followers further behind. 

4.3 Measuring the four dimensions of national competitiveness
Then, how do we measure national competitiveness? With this four-dimension model in mind, it is 
natural to say that we should avoid attempting to use any single measurement to measure national 
competitiveness and even for each of these four dimensions. Each dimension may be better 
described by a set of measures or indicators. This means it is difficult and even impossible to rank 
order different countries in terms of overall national competitiveness49

4.3.1 Measuring effectiveness 

. Obviously, if a country is 
measured better than another country in all aspects, then it is surely correct to say the former is 
more competitive than the latter. In contrast, if a country is scored higher than another country in 
only one or more but not all aspects, then it is difficult to give a precisely overall assessment
whether the former is more competitive than the latter. Similarly, it is difficult to say whether a 
country is competitive or not overall because we have to simultaneously consider all aspects that 
may present different images of the country, and therefore, different people may have different 
judgments. This is precisely so in the case of China’s national competitiveness. Let me now discuss 
the measurements for each dimension. 

For the effectiveness dimension, as we have defined effectiveness as the extent to which the agent 
has realized its goals, we have to be clear about what goals we should choose to evaluate? Since 
every country might have many various economic goals, we have to narrow down to some common 
goals which allows for international comparison. In standard economics, there are four 
macroeconomic objectives: high but sustainable growth, full employment, price stability, and 
keeping the balance of payments in equilibrium50. China has officially adopted these four objectives 
as its principal goals of macroeconomic management in 2002 51

4.3.2 Measuring efficiency 

. So, using these four 
macroeconomic objectives as criteria to evaluate the effectiveness of a nation is justifiable and 
appropriate for the case study. Accordingly, the measurements can include: GDP growth, 
employment growth, consumer price index (CPI), trade surplus, inward FDI and foreign reserves, 
among others. 

At the micro, i.e., the firm level, economists have developed sophisticated techniques to measure 
the efficiencies of economic activities. While measuring technical efficiency requires quantitative 
volume data of inputs and outputs only 52

49 This is why this research does not attempt to rank China among other countries, but instead tries to do an in-depth 
single-case study analyzing China’s national competitiveness.

, price information is also necessary for measuring 
allocative efficiency. Some early studies on price/allocative efficiency in agriculture include Schultz 

50 For example, the US Full Employment and Balanced Growth Act of 1978 explicitly instructs the government to strive 
toward four ultimate goals: full employment, growth in production, price stability, and balance of trade and budget. 
Also see, http://www2.resbank.co.za/internet/Glossary.nsf/0/76b5b02d8d629ee442256b43002e0d97?OpenDocument  
51 China may have had different macroeconomic goals including some of these four standard objectives. The first 
official document in which these four objectives are grouped together and said as the major goals of China’s 
macroeconomic management is Jiang Zemin’s Report to the Sixteenth National Congress of Chinese Communist Party 
on 8 November 2002.
52 An alternative activity approach to measuring technical efficiency was provided by Koopmans (1951).



Chapter 4. An integrative Framework

63

(1964), Hopper (1965), Yotopoulos (1967, 1968) and Dillon (1971). Farrell (1957) points out the 
difficulty of obtaining the prices information accurately enough to make good use of economic 
efficiency measurement 53 . Some scholars, like Charnes, Cooper, and Rhodes (1978), cite this 
concern as a motivation for emphasizing technical efficiency measurement. There are three main 
methods for measuring technical efficiency: Data Envelopment Analysis (DEA) pioneered by 
Charnes, Cooper & Rhodes (1978), Stochastic Frontier Analysis (SFA)54 simultaneously introduced 
by Aigner, Lovell and Schmidt (1977) and Meeusen and Van den Broeck (1977), and index number 
methods originated by Malmquist (1953) based on the famous Konus (1924) index55

However, technical efficiency is not a particularly good approximation for overall economic 
efficiency as it does not utilize any price information whatsoever (Kuosmanen and Post, 2001). 
Therefore, there have been many efforts to find ways to combine technical and allocative efficiency 
together. Lau and Yotopoulos (1971, 1972) are early attempts. Kopp (1981) generalizes the Farrell 
indexes of productive efficiency to nonhomothetic production technologies with maintaining the 
cost interpretation of the Farrell measures. Kalirajan (1990) considers a system consisting of a 
production frontier and factor share equations to measure firm-specific technical efficiency and 
input-specific allocative efficiency simutenously, given the technology and prices. Kalirajan and
Huang (1996) point out that one solution to measuring economic efficiency when there is 
uncertainty about the reliability of the price data is to model the production process in a homothetic 
form which is more general than the homogeneous form and to examine the returns to scale in 
production. Another solution is provided by Kuosmanen and Post (2001) who design a 
measurement that extends the classic Farrell’s theoretical framework to include incomplete price 
information available.  

.

The problem of measuring economic efficiency of an industry or entire economy is important to 
both economic theorists and economic policy makers. For economic theorists, they need some 
accurate measurements of efficiency in order to empirically test the theoretical arguments as to the 
relative efficiency of different economic systems. For economic policy planners, they need some 
actual measurements in order to make international comparison; they also need reliable 
measurement of industry efficiency if economic planning is to concern itself with particular 
industries (Farrell, 1957).  

At the macro, i.e., national, level, economists normally measure the macroeconomic efficiency by 
calculating national productivities. For an economic production to operate there must be input 
factors that are to be used for producing outputs. Such input factors include human labor, capital (in 
the forms of cash and productive equipments), natural resources (in the forms of materials, energies, 
and lands) and knowledge (in the forms of technology and know-how). For each input factor, we 
can talk about its productivity (or technical efficiency of use) by dividing the total final outputs with 
the total amount of that input factor, i.e., calculating the final output per unit of that input. While the 
productivities of labor, capital, and natural resources are calculated, it is almost impossible to 
calculate the productivity of knowledge due to the difficulty of quantifying knowledge input.  

Yet, since it is possible in the production process that one input factor might be substituted by 
another, for instance, labor and capital can be mutually substituted, i.e., machineries can be used in 
order to save labor or labors can be used to cut the costs of expensive machinery, so, both labor 

53 The reason why these early studies on allocative efficiency are all about agriculture might be the relative simplicity of 
agricultural products and their inputs therefore it is easier to handle the price estimation for the inputs and outputs.
54 Frontier production function analysis was pioneered by Aigner and Chu (1968) who introduce a liner programming 
method. Afriat (1972) originated a non-stochastic frontier production analysis.
55 The common indexes include Törnqvist index (Törnqvist, 1936) and Fisher index (Fisher and Shell, 1972).
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productivity and capital productivity are partial productivity measures, each of which can give 
distorted information about the real level and growth of productivity of labor or capital. To mitigate 
this problem, economists also calculate the comprehensive/overall productivity of multiple factors 
combined, which is called multiple factor productivity (MFP), or total factor productivity (TFP) 
when all input factors are considered56

Besides these technical efficiency measures, we should also discuss the allocative efficiency of use 
of each of the three resources and all of them combined. I will discuss this issue in more detail in 
chapter six (the Efficiency dimension).  

. The level of MFP/TFP can be calculated by dividing the 
index of total output by the index of multiple/total inputs combined. Mawson, Carlaw and McLellan 
(2003) point out that, as MFP/TFP levels are sensitive to the measurement of inputs and outputs, 
they are rarely of primary interest. Rather, the measurement of TFP growth is of primary interest. 

4.3.3 Assessing sustainability
While it is possible to measure the effectiveness and efficiency in a more or less quantitative/precise 
way, it is impossible to quantitatively measure the sustainability and potentiality dimensions. Our 
assessments on a national economy’s sustainability and potentiality are inevitably predictive or 
speculative. Borrowing from the ‘three pillars’ idea of the sustainability research, I argue we can 
also analyze a national economy’s sustainability from the three aspects: economic, environmental, 
and social aspects. The economic aspect examines whether there are structural problems in the 
economy, i.e., any internal and external imbalances. The environmental aspect examines whether 
there are any environmental challenges facing the economy, such as pollution and degradation and 
resource bottlenecks. The social aspect examines whether there are any social constraints 
domestically and internationally. Domestic social tensions may be caused by widening income 
disparity and political suppression. International social tensions may be caused by trade frictions 
and geopolitical competitions. In addition to the ‘three pillars’, I argue, we should also look at the 
demographic side in assessing the sustainability of an economy’s competitiveness. Obviously, an 
aging population and shortage of labor supply will pose sustainability challenge to an economy. 
4.3.4 Assessing potentiality 
The potentiality dimension may be examined from a growth theory perspective, i.e., the potential 
for sustainable economic growth. According to growth theory literature, there are four sources of 
growth, (1) capital deepening (Domar, 1946; Harrod, 1948; Solow, 1956), (2) technological 
progress (Solow, 1956, 1957; Romer, 1986, 1990), (3) institutional improvement (Schultz, 1968; 
North and Thomas, 1973; North, 1981, 1990; Acemoglu, Johnson and Robinson, 2005), and (4) 
entrepreneurship (Schumpeter, 1912/1934, 1942; Baumol, 1990, 2008, 2010). But, as I will make a 
detailed argument in Chapter 8, potentiality can be understood as a country’s potential for catching 
up the leading countries (for developing countries) or potential for forging ahead and leaving the 
following countries further behind (for developed leading countries). And I will argue in Chapter 8, 
we can adopt a technological capability approach to such a catching-up or forging-ahead 
potentiality. Therefore, we may also examine the potentiality from a technological capability 
perspective, an approach I adopt in the current research, by looking into the four factors 
contributing to technological capability improvement, i.e., human capital deepening, institutional 
improvement, national innovation system, and entrepreneurship.  

Therefore, we can examine the potentiality of national competitiveness by looking into these four 
aspects of an economy, first, the potential for further capital investment causing capital deepening 

56 Diewert and Lawrence (1999) point out that the concept of total factor productivity was introduced into the 
economics literature by Tinbergen (1942) and Stigler (1947).
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and widening; second, the potential for technological advancement which improves factor 
productivity, i.e., investments in education, science and technology, and research and development 
(R&D), and the establishment of a national innovation system; third, the potential for institutional 
improvement which reduces X-inefficiency and improve allocative efficiency as well as 
effectiveness, and fourth, the potential for more entrepreneurship, replicative and innovative 
(Baumol, 2008:3), which may cause increasing return to scale. Table 4.1 summarizes the possible 
measures and indicators for assessing national competitiveness discussed above.  

Table 4.1 Measures and indicators of national competitiveness 

Some measures Some indicators
Effectiveness Efficiency Sustainability Potentiality
Economic growth
• GDP growth
• GDP per capita 

growth

Labor efficiency
• Labor 

productivity, i.e., 
GDP per person 
employed, or, 
GDP per hour 
worked 

• Labor wage level

Economic constraints
Structural 
imbalances:
• Internal 

imbalances
• External 

imbalances 

Human Capital deepening
• Educational investment 
• Learning by doing 

Full employment
• Employment 

growth
• Unemployment 

Capital efficiency
• Return on capital 

investment
• Profitability
• Capital 

productivity 
• ICOR / MPK
• Non-performing 

loans (NPL) 
ratio

Environmental 
constraints 
• Pollutions 
• Ecological 

degradations  
• Resource 

bottleneck
• Energy 

constraints 
• Water shortage

Institutional improvement
• Reducing X-

inefficiency of SOEs
• Promotion of private 

economy 
• Social security system 

reform
• Government 

bureaucracy reform
• Other institutional 

reforms
Price stability
• Consumer price 

index (CPI) 
• Purchasing 

managers index
(PMI) 

Natural resources 
efficiency
• Material 

efficiency
• Energy 

efficiency or 
energy intensity

• Land efficiency 

Social constraints
Domestic social 
tension 
• Income disparity
• Social injustice
• Corruption, 
International 
relations frictions
• Trade friction
• Ban on high-tech 

exports 
• Containment

National innovation system 
(NIS)
• Science and technology 

system
• Universities
• Research institutions
• Business enterprises 
• Collaboration between 

the three key performers

Balance of payments
• Trade balance
• Inward FDI

Overall efficiency
• Total factor 

productivity 
• Terms of trade

Demographic 
constraints 
• Aging population 
• Shortage of labor 

Entrepreneurship (state-
market partnership)
• Promotion of private 

entrepreneurship 
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• Outward FDI
• Foreign reserve

supply
• Inefficient Social 

security system

• State entrepreneurship: 
industrial policies, 
provision of patient 
capital, basic research, 
high-risk and significant 
projects 

4.4 An integrative framework of national competitiveness
Based on the analysis above, I propose an integrative framework for doing national competitiveness 
analysis (see Figure 4.3). I will then use this framework to analyze the case of China in the 
following four chapters. Through Chapter 5 to Chapter 8, I will discuss each of the four dimensions 
in a separate chapter one by one. While Chapter 5 (on effectiveness dimension), Chapter 6 (on 
efficiency dimension), and Chapter 7 (on sustainability dimension) will be mainly based on 
empirical data, the Chapter 8 will be more of theoretical than empirical nature because I try to 
propose a theoretical framework for a country’s potential for improving its national competitiveness. 
The final Chapter 9 is the discussion and conclusion chapter, in which I will discuss China’s overall 
national competitiveness and whether the rise of China is an opportunity or threat to the rest of the 
world. I will also discuss the contributions and limitations of this PhD research and therefore make 
some suggestions for future research. 

Figure 4.3 An integrative framework of national competitiveness 
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Chapter 5: The effectiveness dimension
In this chapter, I will analyze China’s effectiveness in achieving each of the four macroeconomic 
goals one by one, i.e., maintaining high economic growth, creating more employment, ensuring 
price stability, and pursuing balance of international payments.  

5.1 Maintaining high economic growth
Maintaining high economic growth can be said to be the top economic goal of Chinese government 
since it started its reform and opening up policy in 1978. In the post-Mao era, when Deng Xiaoping 
came to power, the Chinese Communist Party (CCP) shifted its main focus from class struggle to 
economic construction. This policy shift came at a time when China was distantly left behind by its 
neighboring countries. Japan had become the world’s second largest economy while South Korea, 
Taiwan, Hong Kong and Singapore, the four Tiger Economies, had well taken off. So there was a 
sharp contrast in economic performance between China and its East Asian neighbors. Such contrast 
not only made Chinese leaders embarrassing but also gave them a sense of urgency that it was 
imperative to improve Chinese economy as quick as possible because otherwise the Party might 
lose legitimacy of governing the country and Chinese people might reject its ruling. Maintaining 
high economic growth as a goal is justified as the CCP believes development is the only hard truth57

One way to evaluate China’s effectiveness in maintaining high economic growth is to examine to 
what extent China has met the GDP growth targets set by its Five Year Plans and long term plans. 
Five year plan is a characteristic of the Soviet style planned economy. When the CCP came to 
power in 1949, China learned from the Soviet Union to make its own Five Year Plans. During 
Mao’s time, China adopted five Five Year Plans in the period after 1953. The first Plan (1953-1957) 
was successfully implemented with the Soviet aid. Unfortunately, China under Mao’s leadership 
went on to the Great Leap Forward in 1958, which caused disastrous Great Famine (1959-1961), 
which was followed by political struggles and ten year of Cultural Revolution (1966-1976). So, 
except the First Five Year Plan, the other four Plans have never been published. In the reform era 
after Mao’s death, China has so far made six Five Year Plans starting from the year of1981. From 
Table 5.1 we can see, for all the six Plans, China has successfully met and over accomplished the 
GDP growth targets of all the first five Plans and is expected to over fulfill the target of the current 
Eleventh Five Year Plan (2006-2010) as well. 

.

Table 5.1 The GDP growth targets set by China’s Five Year Plans 

Average annual GDP growth during the five year period
target realized

Sixth Plan (1981-1985) 4.0% 10.0%
Seventh Plan (1986-1990) 7.5% 7.8%
Eighth Plan (1991-1995) 6.0% 12.0%
Ninth Plan (1996-2000) 8.0% 8.3%
Tenth Plan (2001-2005) 7.0% 9.5%
Eleventh Plan (2006-2010) 7.5%
Source: The official documents of the various Five Year Plans

57 In his plenary speech at the World Economic Forum Annual Meeting of the New Champions 2010 in Tianjing, 
China’s Premier Wen Jiabao said ‘for a country like China with 1.3 billion people, without a certain rate of economic 
growth, full employment and people's well-being can only be empty talk’. See, http://www.gov.cn/english/2010-
09/13/content_1701807.htm  
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Table 5.2 gives us more details on China’s annual GDP growth in its reform era. From the Table, 
we can see, over the past three decades since 1979, Chinese economy has been growing very fast, 
with a 9.45% average annual growth rate (Fan, 2010), making the world’s new record for high 
growth over an extended period. From 1979 to 1982, due to the abolishment of People’s Commune 
system and installation of Household Responsibility Contract System (HRCS) in rural countryside, 
China’s agricultural sector grew very fast. From 1983 to 1988 except the year of 1986, China 
gained double-digital GDP growth due to the development of township and village enterprises 
(TVEs), the first wave of foreign investment into China, and the start of state enterprise reforms 
with the introduction of the Contract Management Responsibility System (CMRS). In the summer 
of 1988, Chinese leaders, with the strong support of Deng Xiaoping, decided to push for a 
wholesale price reform aiming at liberalizing within 3-5 years the prices of commodities which 
were controlled by the state, but the planned reform caused panic buying and bank run once it was 
announced so that the government had to abandon the reform plan. This failed reform produced 
runaway inflation in the second half of 1988 and Chinese government braked the overheating 
economy to stabilize prices and contain inflation by cancelling large fixed investment projects and 
other measures. This ‘hard landing’ caused the economic growth to slow down severely in 1989. 
Moreover, the crackdown of the June Fourth Tiananmen pro-democracy student movement in 1989 
cost China a high price: foreign investment fell off and international sanctions followed right after, 
and anti-reform policies were carried out after the conservative faction of the CCP gained more 
power. China’s GDP growth rate fell to 4.1% and 3.8% in 1989 and 1990 but bounced back to 9.2% 
in 1991.  

After Deng’s Southern Tour in the Spring of 1992, Chinese leaders returned back to the line of 
reform and opening up. In October 1992, a new and clearer vision of CCP was formulated at the 
Party’s Fourteenth Congress, according to which, the direction of the reform is to establish a 
socialist market economy in China (Cheng, 1994: 7). From 1992 to 1996, China once again 
harvested double digit annual growth before the break of 1997 Asian Financial Crisis. During the 
Crisis, Chinese government set an 8% annual GDP growth target and China has well met this target 
since then except the first two years when the growth rate was slightly below the target, 7.8% and 
7.6% for 1998 and 1999 respectively. China’s economic growth gained momentum from 2003 to 
2007 during which China achieved double-digital growth until the break of 2008 Global Financial 
Crisis. To respond to the worst crisis after the Great Depression of 1930s, China once again set the 
target of 8% GDP growth rate and implemented a 4 trillion Chinese Yuan (CNY) fiscal stimulus 
package to battle the negative impact of global recession on Chinese economy. Whilst the US, the 
EU and Japan are yet to recover from the global recession, China has effectively maintained high 
growth, 9%, 9.1%, and 10.3% for 2008, 2009 and 2010 respectively.  

Table 5.2 China’s GDP growth 1979 – 2009 (billion CNY) 

Year GDP Growth Year GDP Growth Year GDP Growth
1979 406.26 7.6%
1980 454.56 7.8% 1990 1866.78 3.8% 2000 9921.46 8.4%
1981 489.16 5.2% 1991 2178.15 9.2% 2001 10965.52 8.3%
1982 532.34 9.1% 1992 2692.35 14.2% 2002 12033.27 9.1%
1983 596.27 10.9% 1993 3533.39 14.0% 2003 13582.28 10.0%
1984 720.81 15.2% 1994 4819.79 13.1% 2004 15987.83 10.1%
1985 901.60 13.5% 1995 6079.37 10.9% 2005 18321.74 10.4%
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1986 1027.52 8.8% 1996 7117.66 10.0% 2006 21192.35 11.6%
1987 1205.86 11.6% 1997 7897.30 9.3% 2007 25730.56 13.0%
1988 1504.28 11.3% 1998 8440.23 7.8% 2008 30067.00 9.0%
1989 1699.23 4.1% 1999 8967.71 7.6% 2009 34050.70 9.1%
Data source: China Statistical Yearbook 2009; 2009 figure is from National Bureau of Statistics of China. Note: GDP 
figures are calculated at current prices while growth rate figures are calculated at constant prices with preceding year as 
the base year.

In early 1980s, Deng Xiaoping conceived a grand blueprint of China’s modernization process which 
was later on officially adopted as China’s long term strategy of economic and social development 
by the CCP’s Thirteenth Congress58 in 1987. According to this grand strategy, China will basically 
achieve the goal of modernization through three steps59

The track record of China’s economic development has shown that China has been very effective in 
achieving its strategic goals of the ‘three step grand strategy’. According to China National Bureau 
of Statistic (NBS) , China’s average annual per capita GDP growth rate was 8.6% for the period of 
1979-2008

: the first step is to double its GDP by 1990 
from its 1980 level; the second step is to quadruple its GDP by 2000 from its 1980 level; and the 
third step is to quadruple its per capita GDP by 2030 at the earliest and 2050 at the latest from its 
2000 level. In terms of per capita GDP, this means, based on China’s 1980 level of per capita GDP 
(roughly 250 USD), China aims to reach a 500 USD per capita GDP by 1990, 1000 USD by 2000, 
and 4000 USD by 2030 at the earliest and 2050 at the latest, respectively. Deng and his colleagues 
seemed to be prudent when making these targets as Deng often reiterated that the later two steps in 
general and the third step in particular would be very tough to accomplish and Deng urged his 
fellow countrymen to work hard to pursue these goals. 

60. Table 5.3 shows the details of China’s per capita GDP growth from 1980 to 2009. 
According to China Economic Growth Report 2010 61, in 1987, China’s GDP at constant prices was 
2.04 times of its 1980 level, 3 years ahead of the goal of the ‘first step’; in 1995, the figure was 4.33 
times of that of 1980, 5 years ahead of the goal of the ‘second step’; and in 2009, China’s GDP was 
15.54 times of its 1980 level62 and its per capita GDP reached 3744 USD at nominal value63 and 
6770 USD in purchasing power parity (PPP) terms64. Now, China has overtaken Japan as the 
world’s second largest economy65. As a result of the rapid growth, by the end of 2010, China will 
have achieved the goal of the ‘third step’ of the grand strategy. This means China would have 
realized the entire goals of its ‘three step’ long term plan 20-40 years ahead of initial expectation.  

58 See, http://news.xinhuanet.com/ziliao/2009-10/30/content_12361800.htm.
59 In 1982, an earlier ’two step strategy’ was officially adopted by the CCP’s Twelfth Congress. The 1987 ‘three step 
strategy’ is based on and an extension of the ‘two step strategy’. 
60 See, http://www.stats.gov.cn/tjfx/ztfx/qzxzgcl60zn/t20090907_402584869.htm  
61 See, http://news.xinhuanet.com/politics/2010-05/09/c_1281470.htm  
62 See, http://news.xinhuanet.com/politics/2010-05/09/c_1281470.htm
63 Data source: the World Bank. See, http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
64 Data source: the World Bank. See, http://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD  
65 http://www.bloomberg.com/news/2010-08-16/china-economy-passes-japan-s-in-second-quarter-capping-three-
decade-rise.html
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Table 5.3 China’s per capita GDP growth 1980-2009 (CNY) 

Year
GDP per 
capita

growth 
rate Year

GDP per 
capita

growth 
rate Year

GDP per 
capita

growth 
rate

1979 419 6.1%
1980 463 6.5% 1990 1644 2.3% 2000 7858 7.6%
1981 492 3.9% 1991 1893 7.7% 2001 8622 7.5%
1982 528 7.5% 1992 2311 12.8% 2002 9398 8.4%
1983 583 9.3% 1993 2998 12.7% 2003 10542 9.3%
1984 695 13.7% 1994 4044 11.8% 2004 12336 9.4%
1985 858 11.9% 1995 5046 9.7% 2005 14053 9.8%
1986 963 7.2% 1996 5846 8.9% 2006 16165 11.0%
1987 1112 9.8% 1997 6420 8.2% 2007 19524 12.5%
1988 1366 9.5% 1998 6796 6.8% 2008 22698 8.4%
1989 1519 2.5% 1999 7159 6.7% 2009
Data source: China Statistical Yearbook 2009. Note: GDP per capita figures are calculated at current prices while 
growth rate figures are calculated at constant prices with preceding year as the base year.

Why is China so effective in maintaining such high GDP growth since 1978? I identify three major 
reasons. The first reason is the pressures and incentives on the part of Chinese government officials 
for making high economic growth. Since the promotion of local officials is directly linked to GDP 
growth performance, there is a huge competitive pressure for Chinese officials at all levels to do 
their best to make local economy to grow if they want to outcompete other officials for promotion. 
This is why Chinese officials in charge of economic issues are very busy in attracting investments, 
domestic and foreign, because more investments produce more employments and generate more 
GDP. This is the good situation since doing so can bring real economic progress and prosperity to 
the people. Yet, the flip side of the story is that competition for attracting investments can bring 
three types of problems. The first is it can induce redundant investments across regions, which in 
turn can result in excess productive capacity and local protectionism. I will talk more about this in 
Chapter 6 on China’s efficiency dimension. The second problem is that in order to make GDP grow, 
Chinese leaders at all levels are inclined to do the so-called ‘image projects’ or ‘face projects’, i.e., 
projects that seem like great but do not bring benefit to the people or do not make good return on 
investments. Chinese leaders like ‘image projects’ because those projects can not only generate 
GDP figures but also physically symbolize their achievements. This is why China builds big 
squares, wide roads, tall buildings, super speed magnetic suspension train, splendid theaters, and so 
on. The third problem caused by the competition for investment is the so-called ‘race to the bottom’, 
namely, When competition becomes fierce between nations (or regions within a nation) over 
investments, countries (or regions within the same country) are given increased incentive to loosen 
or dismantle currently existing regulatory standards, such as environment and labor rights 
protection regulations. In Chapter 7, I will return to this point when I analyze China’s sustainability 
dimension.  

There is another bad situation. If the real GDP growth does not meet the target, there is sufficient 
incentive for the local officials to over report the GDP figure. The accuracy of China’s official GDP 
statistics was seriously doubted by some China study scholars like Thomas G. Rawski (2001) and 
Xiaolu Wang (1999). Although Chinese officials defended themselves (J.-P. Zheng, 2001), in 
reality the problems exist and persist. For example, the sum of China’s 31 provincial GDP figures 
has always exceeded its central government statistic since 1985. In 2004, the difference was even 3 
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trillion CNY, accounting for a 19.3% of its national GDP. See Table 5.4 for more detail on the 
comparison of the provincial sum and the national figure. 

Table 5.4 Comparison of Chinese GDP statistics: provincial versus national 

Sum of 31 
provincial GDP 
figures

National GDP 
statistic figure

The gap between 
the two

The gap/national 
GDP ratio

1985
2004 3 trillion CNY 19.3%
2005
2006 0.8 trillion CNY 3.84%
2007 1.2 trillion CNY 5.1%
2008 2.6 trillion CNY 8.8%
Data source: Chinese news reports, available at: http://news.sina.com.cn/c/2010-01-29/030517010521s.shtml

The second reason why China is effective in maintaining high GDP growth is that China is in the 
process of urbanization and modernization which generates huge domestic demand and hence 
endogenous economic growth. From Table 5.5 we can see Chinese household ownerships of 
durable goods, like computers, cars, washing machines, and refrigerators, are still low, especially in 
the rural households, compared to the developed countries. Another demand of great potential is 
housing provision. China’s average urban living space has increased from 8.6 square meters per 
person in 1985 to 23 square meters per person in 2008, while the rural counterpart figure has 
increased from 8.1 square meters in 1978 to 32.4 square meters in 200866

The third reason why China can effectively maintain high GDP growth is that China has 
successfully grasped the opportunities created by economic globalization and the international 
relocation of productions to expand its manufactured exports to the world. To meet the vast external 
demands for cheaply made goods, China has effectively mobilized its vast surplus rural labors to 
work in labor-intensive assembly lines. Due to cheap labor cost, lax regulations on environment and 
labor rights protection, preferential tax incentives, good infrastructures and stable political 
environment, China stands out among the developing countries to have attracted a very large 
proportion of the global outsourced and offshored manufacturing jobs. Therefore, China is called as 

. Compared to average 30-
45 square meter living space per person in advanced countries, Chinese people’s demand for better 
housing is huge. Therefore, China’s real estate industry has been booming and will continue to 
boom. Moreover, in China there is a big demand for more and better infrastructures, like high speed 
rail network, which will generate large GDP. To meet the domestic demands for durable goods, 
houses, and infrastructures, China’s basic industry has grown rapidly. For example, China has 
become the world’s largest cement- and steel-producing nation since 1985 and 1996 respectively. In 
2009, China’s crude steel output reached 568 million tones, which is 2.2 times of the sum of the 
outputs of the four countries that followed behind China, i.e., Japan, Russia, US, and India. China’s 
produced 1.63 billion tones cement in 2009, an 16.43% increase from previous year. This is largely 
due to the 4 trillion fiscal stimulus package Chinese government quickly implemented after the 
break of the 2008 Global Financial Crisis.  

66 Data source: http://www.stats.gov.cn/tjfx/ztfx/qzxzgcl60zn/t20090910_402585849.htm
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the world’s assembly line. Now I turn to the next section to discuss how effective has China been in 
creating more employment.  

Table 5.5 Durable goods ownership per 100 household 

Urban households Rural households
2008 2008

Color TV 0.6 (1981) 132.9 0.39 (1980) 99.2
Washing machine 6.3 (1981) 94.7 1.9 (1985) 49.1
Refrigerator 0.2 (1981) 93.6 0.06 (1985) 30.2
Air conditioner 0.1 (1985) 100.3
computer 5.9 (1999) 59.3
Car 0.3 (1999) 8.8
Motor bike 0.89 (1990) 52.5
Data source: China National Bureau of Statistics website, 7 September 2009, available at: 
http://www.stats.gov.cn/tjfx/ztfx/qzxzgcl60zn/t20090907_402584869.htm

5.2 Creating more employment
Creating more employment is China’s second most important macroeconomic goal while some 
scholars even argue it should be treated as the first priority by the government. This is 
understandable because of China’s huge population and hence the heavy pressure on China’s 
leaders to meet the demand for employment opportunities.  

According to China Labour Statistical Yearbooks, from 2000 to 2008, China’s total population has 
increased from 1.267 billion to 1.328 billion, among which above-16 population has increased from 
941 million to 1.058 billion, which means an average growth rate of 14.62 million per year. Among 
the increased above-16 population, 90% are economically active population (16-64 age range) who 
demand for employment. Due to China’s rural-urban dual structure, urban citizens normally have 
higher demands for employment than rural population. For the same period, China’s urban 
population has increased from 459 million to 607 million, among which above-16 population has 
increased 141 million, an average increase of 18 million per year (also see Y. Hu, 2009). Besides, 
China has a huge amount of rural surplus labors, a large number of which come to the urban cities 
to look for jobs every year. Those people are called migrant workers because while they migrate to 
cities for working their families normally stay in their hometowns and these migrant workers 
normally only go back to their hometowns for family reunion during the Chinese New Year 
holidays. According to China’s National Bureau of Statistic (NBS)67

These data clearly show how heavy the employment pressure China’s government shoulders. 
According to US’s former President George W. Bush’s memoir Decision Point, when asked what 

, there were 145.33 million 
migrant workers in 2009, an increase of 4.92 million from 2008. Moreover, due to the expansion of 
China’s education, there are millions of students graduating from higher education institutions 
(HEIs) and secondary vocational schools (SVSs) who look for jobs as well. According to China 
Education Yearbook 2009, in 2008, China’ HEI graduates include 43,759 doctoral students, 
301,066 master’s degree students and 2,256,783 bachelor degree and 2,862,715 college diploma 
students. There were in addition 5,806,595 students graduated from SVSs.  

67 http://www.stats.gov.cn/tjfx/fxbg/t20100319_402628281.htm  
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kept him awake at night, China’s President Hu Jintao’s answer was how to create 25 million new 
jobs a year68

This is a very impressive achievement. Yet China’s employment growth distributes unevenly over 
the last 30 years since 1978, namely, China’s employment grew rapidly up till 1990 and the growth 
slowed down afterwards. From Table 5.6 we can see, from 1978 to 1990, China’s employment grew 
rapidly with an average 4.06% annual growth, i.e., an average 20.50 million more employment 
created per year; while the growth slowed down from 1991 to 2009 with an average 0.98% annual 
growth rate, i.e.,  6.97 million more jobs created per year. From 1978 to 1990, China’s total 
employment increased from 401.52 million to 647.49 million, meaning China created 245.97 
million more employment in  the first 12 years, accounting for 66.53% of the total employment 
creation over the entire period since its reform and opening up.  

. Then, how effective is China in creating more employment? According to China 
Labor Statistical Yearbook 2009, in 1978, China’s population was 962.59 million among which 
410.24 million were employed. By the end of 2009, China’s population reached to 1334.74 million 
and employment rose to 779.95 million. This means since the reform and opening, while China’s 
population has increased 372.15 million, China has created 369.71 million more employment, an 
average of 11.93 million increase per year.  

According to Okun’s Law (Okun, 1962), economic growth will expand the scale and scope of 
economy therefore creating more employment opportunities. However, China’s economic growth 
contradicts to the standard economic law. From Table 5.7 we can see, during China’s Sixth Five-
Year Period (1981-1985), China’s average annual GDP growth rate was 10% while its employment 
growth rate was 3.32%; during its Seventh Five-Year Period (1986-1990), the GDP growth rate was 
slower than previous five year, but the employment growth rate was higher than before, at 5.36%. 
This was the golden time for China’s employment growth. However, since 1991, while China has 
maintained a close to 10% annual GDP growth, the employment growth nevertheless slowed down 
clearly. In the Eighth Fiver-Year Period (1991-1995), China made an average 12% annual GDP 
growth, rising from previous period’s 7.8%, but its employment growth rate dropped from previous 
period’s 5.36% to 1%. For the next two five year periods (1996-2005), China’s average annual GDP 
growth rates were 8.3% and 9.5%, while the employment growth rates kept roughly the same as that 
of the previous five-year period, 1.15% and 1.02% respectively. The current Eleventh Five Year 
Period (2006-2010) sees the slowest employment growth at an average annual growth rate at 0.57% 
while China has maintained a 10.69% average annual GDP growth. So, clearly, since 1991, while 
China has been very effective in maintaining high GDP growth, it has been very ineffective in 
creating more employment.  

Table 5.6 China’s employment growth 

Period Average annual employment growth Average Annual growth rate
1978-1990 20.50 million 4.06% 
1991-2009 6.97 million 0.98% 
Source: the author’s own calculation

68 http://www.economist.com/node/17463207
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Table 5.7 China’s GDP growth versus employment growth

Period Average annual GDP growth 
rate

Average annual employment 
growth rate

Sixth Plan (1981-1985) 10% 3.32%
Seventh Plan (1986-1990) 7.8% 5.36%
Eighth Plan (1991-1995) 12% 1.00%
Ninth Plan (1996-2000) 8.3% 1.15%
Tenth Plan (2001-2005) 9.5% 1.02%
Eleventh Plan (2006-2010) 10.69% (2006-2009) 0.57% (2006-2009)
1978-1990 About 8% 4.06% 
1991-2009 About 10% 0.98% 
Source: the official documents of China’s various Five Year Plans; growth rates for the three periods of 1978-1990, 
1991-2009, and 2006-2009 are author’s own calculations.

To make the issue more complex, there is a rising unemployment problem in China since 1990s. 
According to China’s official statistics (see Table 5.8), China’s urban registered unemployment rate 
has been relatively low, less than 4.3% since 1981, if compared to the advanced countries. However, 
China’s unemployment statistic is different from the international standard, i.e., the definition used 
by the International Labor Organization (ILO). Firstly, China’s unemployment figure only covers 
those urban citizens whose have urban hukou 69

However, researches have shown that the real unemployment rate is much higher than the official 
figure. China since 1996 has been doing labor force survey which adopts ILO’s definitions of 
employment and unemployment. Although such surveys can generate reliable and internationally 
comparable unemployment data, Chinese government has never published those survey results. 
Zhang (2003) points out that China’s population census data can be a reliable source for calculating 
the real unemployment rate, but the population census is done every ten years. According to Cai and 
Wang (2003), China’s fifth population census data published in 2002 show that China’s real urban 
unemployment rate of the 15-64 age group was 8.3% in 2000. In contrast, China’s official urban 
registered unemployment in 2000 was 3.1%. So, there was a 5.2% gap. Given the fact that there 
were 459.06 million urban citizens in 2000, then, a 5.2% unemployment rate gap means 14.70 
million unemployed urban people were not reported by the official unemployment statistic in 

therefore unemployed migrant workers are not 
included even if they have lived in the cities for long time. Secondly, China’s urban registered 
unemployment statistics only count those urban citizens who have registered as unemployed with 
the government’s labor department. Many unemployed people may not bother to register when they 
become unemployed for different reasons. Thirdly, China’s unemployment statistics only covers a 
narrower age range compared to the international standard, namely, China only count those 
unemployed males within the age range 16-50 and female within the age range 16-45.Therefore, 
China’s official unemployment rate tends to underreport the real unemployment. Even so, we can 
still see that China’s official unemployment rate has been rising since 1985 from 1.8% to 4.3% in 
2009.

69 In China, there is a hukou system. A Chinese citizen is officially registered as either rural or urban hukou. Chinese 
government prioritizes urban citizens over rural citizens in many welfare areas based on their respective hukou 
registration. And this is why the Chinese government only publishes the urban registered unemployment rate statistics.
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200070. According to the surveys done by the Institute of Population and Labor Economics of 
Chinese Academy of Social Sciences (CASS), since September 1996 the respective unemployment 
rates of China’s five major cities (Shenyang in the Northeast, Wuhan and Xi’an in the Middle and 
West, and Shanghai and Fuzhou in the Coastal East) have always been higher than 8% (Cai and 
Wang, 2003) and are continuously increasing.  

Table 5.8 China’s registered urban unemployment rate (million persons)

Year Unemployed rate Year Unemployed rate Year Unemployed rate
1980 5.415 4.9% 1990 3.832 2.5% 2000 5.950 3.1%
1981 4.395 3.8% 1991 3.522 2.3% 2001 6.810 3.6%
1982 3.794 3.2% 1992 3.639 2.3% 2002 7.700 4.0%
1983 2.714 2.3% 1993 4.201 2.6% 2003 8.000 4.3%
1984 2.357 1.9% 1994 4.764 2.8% 2004 8.270 4.2%
1985 2.385 1.8% 1995 5.196 2.9% 2005 8.390 4.2%
1986 2.644 2.0% 1996 5.528 3.0% 2006 8.470 4.1%
1987 2.766 2.0% 1997 5.768 3.1% 2007 8.300 4.0%
1988 2.962 2.0% 1998 5.710 3.1% 2008 8.860 4.2%
1989 3.779 2.6% 1999 5.750 3.1% 2009 9.210 4.3%
Source: China Labor Statistical Yearbook 2009; China National Bureau of Statistics website

Therefore, in China, there coexist high GDP growth, low employment growth, and high 
unemployment rate. In the words of Stephen Roach, Chairman of Morgan Stanley Asia, China’s 
GDP growth comes at the sacrifice of employment growth71

Firstly, let’s look at the primary industry and the rural employment. From 1978 to 1990, there was 
75.27 million urban employment increase and 170.70 million rural employment increase (see Table 
5.9). Clearly, during this period, it is the rural employment increase that contributes most to (i.e., 
69.40% of) the total employment increase while the urban employment increase accounts for 
30.60%. However, the employment growth pattern changed dramatically since 1990. From 1990 
onwards, the rural employment grew very slowly up till 1997 with a total increase of 13.31 million 
and then slowly decreased since then except the year of 2001. Over the 19 years, the rural 
employment has decreased 4.38 million while the urban employment has increased 131.69 million. 
This essentially means while rural employment increased dramatically in the early phase of the 
reform (i.e., before 1992), the rural sector of the Chinese economy has lost its ability to create more 
employment. There are at least three reasons for this. The first is that the labor productivity in the 
primary industry is relatively low compared to the secondary and tertiary industries. While the 
primary industry only accounts for 11.3% of national output in 2008, it hosts 39.6% of China’s total 
employment (see Table 5.10 and Table 5.11). The second reason is the decline of the township and 
village enterprises (TVEs) since mid-1990s. TVEs played an important role in the early stage of 
China’s economic reform in absorbing rural surplus labor and boosting rural labor productivity. 
From Table 5.12 we can see, TVE employment grew rapidly from 32.35 million in 1983 to 135.08 

. How can we explain this? There are 
several reasons.

70 The calculation is: 459.06*79.66%*77.31%*5.2% = 14.70. Here, 79.66% is the ratio of the above-16 population to 
the total population in 2008. Due to the availability problem, I assume this ratio was similar in 2000. 77.31% is the 
labor force participation ratio which is the ratio of the economically active population to the above-16 population. 
71 http://finance.people.com.cn/GB/51844/51850/184279/184289/11193694.html
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million in 1996, a 102.73 million increase over 13 years, which accounts for 71.65% of the total 
143.38 million rural employment increase during that period. However, with the development of 
urban economy and especially the foreign investing enterprises, the importance of TVEs in Chinese 
economy has declined. TVE employment decreased in 1997 and 1998 to 125.37 million and 
recovered to 1996 level in 2003 and then slowly increased to 154.51 million by the end of 2008 
(China Labor Statistical Yearbook 2009:438). The third reason might be that there has been a lack 
of investments in the rural economy due to Chinese government’s focus on urban economy.  

Table 5.9 China’s employment growth 1978-2008 (million persons) 

Year population Total 
Employment

Growth Urban 
employed

Growth Rural 
employed

Growth

1978 962.59 401.52 95.14 306.38
1979 975.42 410.24 2,17% 99.99 5,10% 310.25 1,26%
1980 987.05 423.61 3,26% 105.25 5,26% 318.36 2,61%
1981 1000.72 437.25 3,22% 110.53 5,02% 326.72 2,63%
1982 1016.54 452.95 3,59% 114.28 3,39% 338.67 3,66%
1983 1030.08 464.36 2,52% 117.46 2,78% 346.90 2,43%
1984 1043.57 481.97 3,79% 122.29 4,11% 359.68 3,68%
1985 1058.51 498.73 3,48% 128.08 4,73% 370.65 3,05%
1986 1075.07 512.82 2,83% 132.92 3,78% 379.90 2,50%
1987 1093.00 527.83 2,93% 137.83 3,69% 390.00 2,66%
1988 1110.26 543.34 2,94% 142.67 3,51% 400.67 2,74%
1989 1127.04 553.29 1,83% 143.90 0,86% 409.39 2,18%
1990 1143.33 647.49 17,03% 170.41 18,42% 477.08 16,53%
1991 1158.23 654.91 1,15% 174.65 2,49% 480.26 0,67%
1992 1171.71 661.52 1,01% 178.61 2,27% 482.91 0,55%
1993 1185.17 668.08 0,99% 182.62 2,25% 485.46 0,53%
1994 1198.50 674.55 0,97% 186.53 2,14% 488.02 0,53%
1995 1211.21 680.65 0,90% 190.40 2,07% 490.25 0,46%
1996 1223.89 689.50 1,30% 199.22 4,63% 490.28 0,01%
1997 1236.26 698.20 1,26% 207.81 4,31% 490.39 0,02%
1998 1247.61 706.37 1,17% 216.16 4,02% 490.21 -0,04%
1999 1257.86 713.94 1,07% 224.12 3,68% 489.82 -0,08%
2000 1267.43 720.85 0,97% 231.51 3,30% 489.34 -0,10%
2001 1276.27 730.25 1,30% 239.40 3,41% 490.85 0,31%
2002 1284.53 737.40 0,98% 247.80 3,51% 489.60 -0,25%
2003 1292.27 744.32 0,94% 256.39 3,47% 487.93 -0,34%
2004 1299.88 752.00 1,03% 264.76 3,26% 487.24 -0,14%
2005 1307.56 758.25 0,83% 273.31 3,23% 484.94 -0,47%
2006 1314.48 764.00 0,76% 283.10 3,58% 480.90 -0,83%
2007 1321.29 769.90 0,77% 293.50 3,67% 476.40 -0,94%
2008 1328.02 774.80 0,64% 302.10 2,93% 472.70 -0,78%
Source: China Labor Statistical Yearbook 2009; China National Bureau of Statistics website
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Table 5.10 China’s employment by three industry types 1978-2008 (million persons) 

Year Employment Grouped by industry

Total
Employed

growth
rate

Primary
Industry 

growth
rate

Secondary
Industry 

growth
rate

Tertiary
Industry 

growth
rate

1978 401.52 283.18 69.45 48.90
1979 410.24 2,17% 286.34 1,12% 72.14 3,87% 51.77 5,87%
1980 423.61 3,26% 291.22 1,70% 77.07 6,83% 55.32 6,86%
1981 437.25 3,22% 297.77 2,25% 80.03 3,84% 59.45 7,47%
1982 452.95 3,59% 308.59 3,63% 83.46 4,29% 60.90 2,44%
1983 464.36 2,52% 311.51 0,95% 86.79 3,99% 66.06 8,47%
1984 481.97 3,79% 308.68 -0,91% 95.90 10,50% 77.39 17,15%
1985 498.73 3,48% 311.30 0,85% 103.84 8,28% 83.59 8,01%
1986 512.82 2,83% 312.54 0,40% 112.16 8,01% 88.11 5,41%
1987 527.83 2,93% 316.63 1,31% 117.26 4,55% 93.95 6,63%
1988 543.34 2,94% 322.49 1,85% 121.52 3,63% 99.33 5,73%
1989 553.29 1,83% 332.25 3,03% 119.76 -1,45% 101.29 1,97%
1990 647.49 17,03% 389.14 17,12% 138.56 15,70% 119.79 18,26%
1991 654.91 1,15% 390.98 0,47% 140.15 1,15% 123.78 3,33%
1992 661.52 1,01% 386.99 -1,02% 143.55 2,43% 130.98 5,82%
1993 668.08 0,99% 376.80 -2,63% 149.65 4,25% 141.63 8,13%
1994 674.55 0,97% 366.28 -2,79% 153.12 2,32% 155.15 9,54%
1995 680.65 0,90% 355.30 -3,00% 156.55 2,24% 168.80 8,80%
1996 689.50 1,30% 348.20 -2,00% 162.03 3,50% 179.27 6,20%
1997 698.20 1,26% 348.40 0,06% 165.47 2,12% 184.32 2,82%
1998 706.37 1,17% 351.77 0,97% 166.00 0,32% 188.60 2,32%
1999 713.94 1,07% 357.68 1,68% 164.21 -1,08% 192.05 1,83%
2000 720.85 0,97% 360.43 0,77% 162.19 -1,23% 198.23 3,22%
2001 730.25 1,30% 365.13 1,31% 162.84 0,40% 202.28 2,04%
2002 737.40 0,98% 368.70 0,98% 157.80 -3,10% 210.90 4,26%
2003 744.32 0,94% 365.46 -0,88% 160.77 1,88% 218.09 3,41%
2004 752.00 1,03% 352.69 -3,49% 169.20 5,24% 230.11 5,51%
2005 758.25 0,83% 339.70 -3,68% 180.84 6,88% 237.71 3,30%
2006 764.00 0,76% 325.61 -4,15% 192.25 6,31% 246.14 3,55%
2007 769.90 0,77% 314.44 -3,43% 206.29 7,30% 249.17 1,23%
2008 774.80 0,64% 306.54 -2,51% 211.09 2,33% 257.17 3,21%
Source: China Labor Statistical Yearbook 2009; China National Bureau of Statistics website
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Table 5.11 China’s GDP structure by three industry types (%)

Year Primary 
industry’s  
GDP share

Primary 
industry’s 
employment 
share 

Secondary  
industry’s 
GDP share

Secondary 
industry’s 
employment 
share

Tertiary 
industry’s 
GDP share

Tertiary 
industry’s 
employment 
share

1990 26.9 60.1 41.3 21.4 31.8 18.5
1991 24.3 59.7 41.8 21.4 33.9 18.9
1992 21.5 58.5 43.5 21.7 35.0 19.8
1993 19.5 56.4 46.6 22.4 33.9 21.2
1994 19.7 54.3 46.6 22.7 33.8 23.0
1995 19.8 52.2 47.2 23.0 33.1 24.8
1996 19.5 50.5 47.5 23.5 33.0 26.0
1997 18.1 49.9 47.5 23.7 34.4 26.4
1998 17.3 49.8 46.2 23.5 36.5 26.7
1999 16.2 50.1 45.8 23.0 38.0 26.9
2000 14.8 50.0 45.9 22.5 39.3 27.5
2001 14.4 50.0 45.1 22.3 40.5 27.7
2002 13.7 50.0 44.8 21.4 41.5 28.6
2003 12.8 49.1 46.0 21.6 41.2 29.3
2004 13.4 46.9 46.2 22.5 40.4 30.6
2005 12.2 44.8 47.7 23.8 40.1 31.4
2006 11.3 42.6 48.7 25.2 40.0 32.2
2007 11.1 40.8 48.5 26.8 40.4 32.4
2008 11.3 39.6 48.6 27.2 40.1 33.2
Source: China Statistical Yearbook 2009; China Labor Statistical Yearbook 2009

Table 5.12 TVE employment 1978-2008 (million persons) 

Year Number Year Number Year Number Year Number
1978 28.27 1986 79.37 1994 12017 2002 132.88
1979 29.09 1987 88.05 1995 12862 2003 135.73
1980 30.00 1988 95.45 1996 13508 2004 138.66
1981 29.70 1989 93.67 1997 9158 2005 142.72
1982 31.13 1990 92.65 1998 12537 2006 146.80
1983 32.35 1991 96.09 1999 12704 2007 150.90
1984 52.08 1992 106.25 2000 12820 2008 154.51
1985 69.79 1993 123.45 2001 13086
Source: China Labor Statistical Yearbook 2009, page 438

Secondly, let’s look at the secondary industry and its employment growth pattern. From Table 5.10 
and Table 5.11, we can see that while the secondary industry has the largest share of Chinese 
economy, i.e., 48.6% in 2008, its share in the total employment has been the smallest since 1995. 
From 1995 to 2002, its employment share continuously fell from 23.0% to 21.4% while its GDP 
share stayed at about 46%. This is mainly due to large laying-off redundant workers by the SOEs 
during the second phase of the SOE reform from 1993 to 2003. According to Chinese government’s
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White Paper72, from 1998 to 2003, SOEs laid off 28.18 million workers in total. As a result, China’s 
SOE employment has drastically reduced from 75.44 million in 1995 to 25.01 million in 2008. To 
ensure social stability, the Chinese government made great efforts to help the SOE laid-off workers 
to be re-employed (i.e., to find new jobs). However, many of those laid-off workers are in their 40s 
(for females) or 50s (for males)73 therefore they find themselves very difficult to be re-employed. 
From Table 5.13, we can see, among the re-employed laid-off workers, only a small fraction are 
‘40-50’ people.  

Table 5.13 China’s SOE lay-offs (million persons)

Year More 
Laid off 
workers

Re-
employed 
workers

Re-
employment 
rate

Year More 
Laid off 
workers

Re-
employed 
workers

‘40-50’ re-
employed

1997 5.86 2003 2.60 4.40 1.20
1998 6.10 6.09 50% 2004 1.53 5.10 1.40
1999 6.52 4.92 42% 2005 0.61 5.10 1.30
2000 6.57 3.61 35.4% 2006 n/a 5.05 1.47
2001 5.15 2.27 30.6% 2007 n/a 5.15 1.53
2002 4.10 1.20 26.2% 2008 n/a 5.00 1.43

2009 n/a 5.14 1.64
Data source: http://w1.mohrss.gov.cn/gb/zwxx/node_5436.htm 中国年度劳动和社会保障事业发展统计公报 (Report 
on the development of labor and social security in China) (1998-2009)

As a result of Chinese government’s ‘re-employment project’, from 2003 to 2008, the secondary 
industry’s employment share rose slowly from 21.6% to 27.2%. There is another reason for this 
slow growth, namely, Chinese manufacturing industry has had a ‘jobless growth’ since 199574.
According to Wang, Cai and Lin (2008), from 1995 to 2005, China’s manufacturing industry has 
made a rapid growth, with average annual growth at 12.9%, 2.8% higher than GDP growth rate of 
the same period. Manufacturing output accounted for about 80% of the total added value of all 
industrial sectors, so manufacturing industry has been the engine of strong Chinese economic 
growth. However, high manufacturing output growth does not coincide with high manufacturing 
employment growth. In fact, after steady growth in 1980s and first half of 1990s, manufacturing 
employment peaked at 98.03 million in 1995 and then continued to decline to the trough at 80.43 
million in 2000. This figure increased in the following two year but it was still much lower than the 
1995 level (see Table 5.14). One important reason for this slow manufacturing employment growth 
is that due to advancement of technological capabilities and the rising labor costs, Chinese 
manufacturing enterprises have been trying to replace labor by capital (i.e., machines or production 
automation).  

72 http2001://www.china.com.cn/ch-book/20040426/3.htm《中国的就业状况和政策》(China’s employment situation 
and policy)
73 Those laid-off workers are called ‘40-50’ people.
74 Wang, Dewen, Cai, Fang, and Lin, Songhua (2008) ‘The jobless growth puzzle of manufacturing employment in 
china’, http://www.wise.xmu.edu.cn/Master/News/NewsPic/200811485411701.pdf
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Table 5.14 China’s manufacturing employment 1978-2002 (million persons) 

Year total Year total Year total Year total
1978 53.32 1988 86.52 1993 92.95 1998 83.19
1980 58.99 1989 85.47 1994 96.13 1999 81.09
1985 74.12 1990 86.24 1995 98.03 2000 80.43
1986 80.19 1991 88.39 1996 97.63 2001 80.83
1987 83.59 1992 91.06 1997 96.12 2002 83.07
Source: China Labor Statistical Yearbook 2009, page 8

Thirdly, let’s look at the tertiary industry’s employment situation. From Table 5.10 and Table 5.11, 
we can see that China’s tertiary industry has grown rapidly since 1978, however, its share of 
Chinese GDP is still low, i.e., 40.1% in 2008, relative to that of advanced economies, i.e., 60-70%. 
Worse still, China’s tertiary industry’s employment share (33.2% in 2008) is lower than its GDP 
share. In advanced economy, the tertiary industry is normally the largest employer. So, the under-
development of Chinese tertiary industry has been an important reason of China’s slow growth of 
employment. 

5.3 Ensuring price stability
Prices are at the core of a market-based economic system. According to standard economics, prices 
help to determine what goods and services are demanded and what are supplied. Price stability 
provides certainty while price fluctuation generates uncertainty. At the micro level, when prices 
across the economy are fairly stable, specific changes in the prices of individual goods and services 
provide signals to help economic agents (i.e., firms and individuals) to make decisions on resource 
allocation, namely, how much to produce, how much to consume, how much to invest, and how 
much to save or borrow, etc. In contrast, when the prices across the economy are rising, i.e., having 
inflation, it is more difficult for economic agents to know if the price changes of particular goods or 
services are due to the imbalances between supply and demand of those products or part of the 
general increase in prices across the economy; so, the signaling function of price in resource 
allocation weakens. At the macro level, price stability means the stability of currency value. 
Namely, what $1 will be able to buy tomorrow or next month will be roughly the same as what it 
can buy today. If people expect the value of their money to fall, i.e., having inflation, this 
undermines the role of money as a measuring rod for the value of goods and services in the 
economy. The currency no longer acts as a standard and stable measure of value, because its own 
value is falling and uncertain. At worst, when confidence in a currency deteriorates completely, 
people can stop using the currency as a means of exchange. Therefore, the goal of price stability has 
become widely accepted as the appropriate objective of monetary policy75

In theory, price stability means that changes in the general level of prices across the economy are 
relatively small and gradual - in other words, prices do not rise by much from month to month and 
from year to year. In practice, price stability equates to low and stable inflation. There are a number 
of measures of inflation in use today. The most familiar one used in China is the Consumer Price 
Index (CPI). Table 5.15 shows the China’s CPIs of different years from 1980 to 2009.  

and is now one of the 
primary considerations of central governments around the world. China is no exception.  

75 http://www.bankofengland.co.uk/education/targettwopointzero/inflation/whatsInflation.htm
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Table 5.15 China’s CPIs 1980-2009 (%) 

Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
CPI 7.5 2.4 1.9 1.5 2.8 9.3 6.5 7.3 18.8 18.0
Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
CPI 3.1 3.4 6.4 14.7 24.1 17.1 8.3 2.8 -0.8 -1.4
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
CPI 0.4 0.7 -0.8 1.2 3.90 1.8 1.5 4.8 5.9 -0.7
Source: China Statistical Yearbook, various years

Chinese economy was highly centrally planned in Mao’s time. The aim of the reform started in 
1978 was to transform China’s planned economic system to a market-oriented one. At the core of 
such transition is to let the market to decide the prices of goods and services. This transition has 
been very long and still not yet completed, which means that Chinese government still controls the 
prices of some commodities and services, such as natural resources and land. Therefore, problems 
are inevitable along the process of transition.  From Table 5.15, we can see that there have been five 
periods when the CPIs were very high and three periods when the CPIs were negative in China 
since 1978. Accordingly, we can say China has had 5 major inflations and one deflation from 1997 
to 2002 since the start of reform and opening (cf. Kennedy, 2003). This clearly shows China’s 
ineffectiveness in ensuring price stability. Let me explain them and their causes one by one. 

The first inflation occurred in 1979-1980. There are two reasons causing this inflation. The first is 
that Chinese central government raised the purchasing prices of agricultural products in 1979 in 
order to improve peasants’ income and therefore living standard. The raise of agricultural products’ 
purchasing prices pushed the retail prices up. The second reason is that Chinese government printed 
money to finance its fiscal deficit, which caused imbalance between supply and demand. There are 
two major sources of the fiscal deficit. On the one hand, while the purchasing prices of agricultural 
products were raised, the urban workers’ salaries were still low and not raised accordingly, so, the 
agricultural products were sold to urban citizens cheaper than the purchasing prices. Since the 
central government monopolized purchasing and selling of agricultural products, therefore, the 
central government had a fiscal deficit. On the other hand, in order to end the economic depression 
caused by the Cultural Revolution, Chinese government invested in many big projects and imported 
a lot in short period of time, which caused a fiscal deficit.  

In order to finance the fiscal deficit, the central government asked the central bank to print money. 
Initially this did not cause much problem because the deficit was small. However, Chinese 
government continuously relied on money-printing to finance its fiscal deficit for the following few 
years. According to Monetarism76 inflation, is always and everywhere a monetary phenomenon and 
excess issuing of money will ultimately cause inflation. This argument was proven by China’s high 
inflation in 1985, which was the second inflation. 

There was another reason for the 1985 inflation. In 1984, China’s urban economic reform started 
with a handful of new policies, such as, fiscal contracts, ‘dual-track prices’, increasing enterprise 
autonomy, etc. Stimulated by the reformist measures coupled with the soft budget constraint, 
China’s SOEs quickly expanded their investments in basic construction and technological 
upgrading. Large investments and excess money supply accumulated from previous years together 

76 Friedman, Milton and Schwartz, Anna (1963) A Monetary History of the United States, 1867-1960. Princeton 
University Press
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pushed the CPI to 9.3% in 1985. To contain the inflation, Chinese government started to control the 
scale of bank credit.

The third inflation occurred in 1988-1989, which is mainly caused by the failed ‘wholesale price 
reform’ in 1988. The negative impact of 1985 inflation is that the CPIs in following years kept 
going high. In 1988, Chinese government had to face the problem of rising price level and they 
decided to implement a ‘wholesale price reform’ which meant to liberalize the prices of most 
commodities in a short period of time. Before the announcement of the reform, the prices of some 
commodities such like famous liqueur and cigarette were liberalized. The market prices were 
several times higher than previous prices that were set by the government. So, the general public 
had such a rough impression that they had to pay several times higher prices once the prices are 
liberalized. Therefore, this price reform plan immediately caused panic buying and bank run upon 
its announcement, which pushed the CPIs up to as high as 18.8% and 18% in 1988 and 1989. This 
was a terrible inflation in the history of PRC, which indirectly caused the 1989 June Fourth 
Tiananmen Student Movement.  

The fourth inflation occurred in 1993-1996. The background of this inflation was as follows. To 
battle with the inflation of 1988-1989, Chinese government took so bold measures to cut fiscal 
spending and tighten bank credit that the economic growth rapidly slowed down in 1990. During 
1990-1991, there was also a debate whether the reform was socialist or capitalist and the 
conservative faction of the Party gained more power. To turn around the situation, Deng Xiaoping 
made his famous ‘Southern Tour’ in the spring of 1992. Supported by the military, Deng once again 
put the country on the track of reform and opening with a CCP resolution to establish a socialist 
market economy in October 1992. Encouraged by the political decision, there came an investment 
fever of development zones and real estates. The scale of bank credit expanded rapidly. In addition, 
all sorts of privately fund-raising emerged outside the state-controlled finance sector. So, there was 
excess money supply in the economy, which caused high inflation from 1993 to 1996. In 1994, the 
growth of money supply was as high as 34% and the CPI peaked at 24.1%. 
This inflation was the worst one since 1978. To tackle the problem, the then vice Premier Zhu 
Rongji was appointed as the president of the central bank from 2 July 1993 to 30 June 1995. As 
called as China’s ‘economic tsar’, Zhu took very strict measures to take back the excess money 
supply and initiated the central bank law and commercial bank law both of which were passed in 
1995 (Chow, 1999). The central bank law bans the central bank from making an overdraft for the 
government, which is significant for the economy because the government is forced to be
disciplined, namely, government’s fiscal spending since then can only be financed by taxes and 
bonds, not printing money. The commercial bank law is also beneficial because it allows China’s 
four major state-owned banks to transform from previously the cashier of Chinese government into 
real commercial banks that operate on for-profit basis. 

Zhu’s macroeconomic management engineered Chinese economy a ‘highly successful soft landing’ 
(Fewsmith, 1999: 103) between 1993 and 1997, namely, to reduce inflation rate from over 20% to 
just 0.8% by the end of 1997 without suppressing economic growth (GDP growth rate was reduced 
from an overheated 13.96% in 1993 to a still impressive 9.3% in 1997). However, this ‘soft 
landing’ was soon dwarfed by the severe deflation in 1998-1999. This deflation then made the CPIs 
in 2000 and 2001 running lower than 1% and turning negative in 2002 for the whole year, so that 
scholars like Woo (2006) treat the whole period from 1998 to 2002 as one of deflation. There are 
several causes of this deflation, one of which is the external shocks, i.e., the 1997 Asian Financial 
Crisis, which caused sharp fall of export growth due to decreased external demands, build-up of 
inventories as domestic consumers spent only cautiously, and the decline of FDI growth owing to 
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the deepening crisis in Southeast Asia and elsewhere. However, Guerineau and Guillamont 
Jeanneney (2005) point out that the deflation is due more to domestic economic policy than to 
external shocks.  

Retrospectively, the chief cause of this deflation is the contraction of bank credit in 1998-1999. 
Several factors contributed to this credit contraction. The first is the consequence of the tight 
monetary policy adopted during the inflationary period 1993-1996. After 1996 when the CPI was 
largely reduced, the central bank adopted a ‘moderately loose’ monetary policy; however, this new 
policy did not succeed to stimulate growth of bank credit soon after. The second factor is the lack of 
willingness of the four commercial banks to make loans to the inefficient and highly indebted SOEs. 
In 1998, Chinese government started the SOE restructuring program. Merger and acquisition, 
‘grabbing the big ones and letting go the small ones’, and laid-off workers are the buzzwords of 
those days. In the aftermath of the 97 Asian Financial Crisis, the SOEs had a really tough time and 
hunger for investments and bank credits. However, the financial crisis helped Chinese government 
to realize the deep problems and high risks of Chinese banks’ non-performing loans. So, on the one 
hand, the central government had to balance between more GDP and more non-performing loans; 
on the other hand, as the commercial bank law was passed in 1995, the banks now became very 
cautious about the high risk of adding more non-performing loans. Therefore, even when the central 
bank un-openly encouraged the commercial banks to make loans in 1998, the four banks were very 
reluctant to do so because they did not want to bear the responsibilities of creating more non-
performing loans.  

From Table 5.15, it seems that the inflation was low from 2000 to 2006 as the CPIs were below 2% 
except 2004 (3.9%). Therefore, the fifth inflation in the reform era did not occur until 2007 when 
the CPIs went up to 4.8% and 5.9% in 2008, which are much lower than the previous four inflations. 
However, scholars have pointed out that Chinese CPI statistics have underestimated the real 
inflations since 2003 due to the outdated design of Chinese CPI. Compared to the compositions of 
CPI of advanced economies, the food prices have a too large weight (32.79%) in Chinese CPI while 
the housing prices only account for 14.69%77. According to the Blue Book of China’s Society 2011 
of Chinese Academy of Social Science, China’s Engel's Coefficients of 2010 are about 35% and
40% for the urban and rural households respectively78. This seems to justify the 32.79% weight of 
food prices in the Chinese CPI, however, the high urban Engel’s Coefficient might be caused by the 
fact that urban household spending on non-food items has been suppressed due to the rising house 
prices and costs of education and health care. On the other hand, the 14.69% housing prices only 
include house-renting prices but not house-purchasing prices. Therefore, the continuous rise of 
house prices since China’s second housing reform of 2003 has not been reflected in China’s CPI 
statistics. So, although we don’t have a reliable figure of the real inflation in China in recent years, 
there is a wide consensus that the official CPI figures underestimate the real situation. According to 
a survey done by China Central TV station (CCTV) in 2010, 73% of 100 economists and business 
managers surveyed believe that China now has a severe inflation79, while the percentage of people 
surveyed who believed China was in severe inflation last year, surveyed by the same team in 2009, 
was 33%80

Scholars and Chinese officials have argued for several reasons for the current high inflation, such as, 
the surging world food prices in 2007-2008, the rising international oil prices since 2007, and the 

.

77 http://finance.people.com.cn/GB/13399070.html  
78 http://www.china.com.cn/zhibo/2010-12/15/content_21517416.htm  
79 http://jingji.cntv.cn/20101208/113115.shtml 2010-12-08
80 http://space.tv.cctv.com/video/VIDE1259936245654884 2009-12-04
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increased labor costs in China in recent years. However, a consensus seems to have emerged that 
the major cause is the excess money supply and therefore excess liquidity in Chinese economy. 
There are several factors contributing to the oversupply of money, such as the four trillion stimulus 
package the Chinese government implemented right after the 2008 global financial crisis in order to 
maintain high GDP growth in the midst of global recession, and the expansion of bank credit of 
Chinese banks under the government’s ‘moderately loose - essentially ultra-loose - monetary 
policy’ (Yi, 2010) adopted since the outbreak of the Crisis, but the most important factor 
contributing to the excess money supply is in fact the ‘passive oversupply of money’ by China’s 
central bank, i.e., the central bank has had to issue Chinese currency to buy in a large amount of 
foreign exchange flowing into China due to China’s ‘twin surplus’ of balance of payment. I now 
turn to next section to discuss China’s effectiveness in pursuing balance of international payments. 

5.4 Pursuing balance of international payments
A country’s balance of payments (BOP) sheet records all of the many transactions between its 
consumers, businesses and government with the rest of the world. The BOP sheet has two major 
components, i.e., current account and capital account81. The current account mainly records the 
trade balance, i.e., the export minus import. The capital account mainly records financial 
transactions like direct investments and portfolio investments. The pursuit of balance of 
international payments is normally one of the four macroeconomic objectives of an economy82

Chinese government’s BOP objective has been clear and consistent since the start of reform and 
opening up, which is to pursue a basic balance of international payments, i.e. having a small surplus 
and sufficient foreign exchange reserves. Has China achieved this objective? From Table 5.16, we 
can see that from 1982 to 2009, China has continuously maintained a favorable balance of payments 
(i.e., BOP surplus) except four years, which are 1985, 1986, 1989, and 1992. From 1994 to 2009 
except 1998

,
because large BOP imbalance can cause macroeconomic instability. For instance, large current 
account deficit may result in debt crisis and currency crisis (also called balance-of-payments crisis). 
On the other hand, large and persistent BOP surplus is also a form of BOP imbalance which can be 
detrimental to the economic health of a country. 

83, China has also continuously maintained a ‘twin surplus’, i.e., current account surplus 
and capital account surplus, and especially from 2001 to 2009, the scale of China’s twin surplus has 
been large and growing. This reflects, on the one hand, the growing international competitiveness of 
Chinese exports and the attractiveness of China as an investment destination, and on the other hand, 
the growing external imbalance of Chinese economy, which is the result of as well as a contributor 
to the internal imbalance of Chinese economy. 

Table 5.16 China’s balance of payments 1982-2009 (million USD) 

Year Overall BOP  Current account Capital account Foreign reserve
1982 6,291 5,674 338 -6,291
1983 4,131 4,240 -226 -4,131
1984 95 2,030 -1,003 -95
1985 -2,353 -11,417 8,972 2,353

81 The term ‘capital account’ used in this thesis refers to the IMF’s term ‘capital and financial account’.
82 The four macroeconomic objectives are economic growth, full employment, price stability and balance of 
international payments.
83 China’s capital account was in a small deficit in 1998 after the 1997 Asian Financial Crisis.
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1986 -1,954 -7,035 5,944 1,954
1987 4,931 300 6,002 -4,931
1988 2,318 -3,803 7,132 -2,318
1989 -503 -4,317 3,724 503
1990 12,118 11,997 3,255 -12,118
1991 14,554 13,270 8,032 -14,554
1992 -2,102 6,401 -251 2,102
1993 1,767 -11,903 23,474 -1,767
1994 30,527 7,658 32,644 -30,527
1995 22,481 1,618 38,675 -22,481
1996 31,643 7,242 39,967 -31,643
1997 35,724 36,963 21,015 -35,724
1998 6,426 31,471 -6,321 -6,426
1999 8,505 21,114 5,180 -8,505
2000 10,548 20,519 1,922 -10,548
2001 47,325 17,405 34,775 -47,325
2002 75,507 35,422 32,291 -75,507
2003 117,023 45,875 52,726 -117,023
2004 206,364 68,659 110,660 -206,364
2005 207,016 160,818 62,964 -207,016
2006 246,981 253,268 6,662 -246,981
2007 461,744 371,833 73,509 -461,744
2008 418,978 426,107 18,964 -418,978
2009 398,400 297,100 144,800 -398,400
Data source: China’s Balance of Payments sheets 1982-2009, from the official website of the State Administration of 
Foreign Exchange (SAFE) of China

Why is China ineffective in pursuing balance of international payments? The ‘twin surplus’ can be 
argued as mainly a result of China’s policy. Among the four macroeconomic objectives, Chinese 
government treats the balance of payments as the least important and secondary while the other 
three (especially the goal of economic growth) primary. Although China’s official statements say 
China pursues a basic balance of international payment, in reality, there is a strong mentality that it 
is better to pursue a favorable balance of payments (i.e., surplus) and to accumulate more foreign
exchange reserves. This mentality was reinforced by the 1997 Asian Financial Crisis which seemed 
to have taught Chinese people that only countries that have sufficient foreign exchange reserve can 
prevent or battle with such a currency crisis. In practice, in order to accumulate foreign exchange, 
Chinese government promotes exports in pursuit of trade surplus and encourages foreign exchange 
inflow and restrict foreign exchange outflow. Obviously, when there are competing objectives, it is 
impossible to achieve all objectives simultaneously. While China has been effective in expanding 
its foreign trade and trade surplus and attracting foreign direct investment, it can hardly be effective 
in pursuing balance of payments. Now, I will discuss expansion of China’s foreign trade and 
China’s absorption of FDI which are the two main items contributing to the ‘twin surplus’. 

China seeks to expand foreign trade for several reasons. The first is that it can help China to break 
its isolation state after the Cultural Revolution. The second reason is that China needs to import 
advanced technologies and products to facilitate domestic economic construction. To pay for 
imports China needs foreign exchanges which China lacked in the early years after the start of 
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reform and opening. Thus, ‘exporting for generating foreign exchange’ has been a clear policy since 
the start of the reform. The third reason is that expanding foreign trade, especially processing trade, 
can generate more employment to absorb large amount of rural surplus labors migrating to cities for 
jobs. The fourth reason is that engaging in foreign trade can force China’s domestic firms to 
internationalize therefore to improve their competitiveness in order to compete not only for 
international market but also for domestic market. 

Overall, China has been very effective in expanding its foreign trade since its reform and opening 
up. China’s total trade value has increased from 20.6 billion USD in 1978 to 2561.6 billion USD in 
2008, registering an average annual growth rate at 18.1% for the period 1978-200884. Especially, 
China’s foreign trade growth has accelerated since its accession to the World Trade Organization 
(WTO) in 2001, at an average annual growth rate 25.94% for the period 2001-2008 (see Table 5.17). 
In 2009, due to the 2008 Global Financial Crisis, China’s total trade value dropped 13.9% to 
2207.27 billion USD85. In 2010, China’s total trade value regained high growth to reach 29727.6 
billion USD, a 34.7% growth from86.

Table 5.17 China’s foreign trade growth 2001-2009 (billion USD) 

Year Total trade Export Import Net export
Value Growth Value Growth Value Growth Value

2001 509.651 7.5% 266.098 6.8% 243.553 8.2% 22.545
2002 620.766 21.8% 325.596 22.4% 295.170 21.2% 30.426
2003 851.207 37.1% 438.371 34.6% 412.836 39.9% 25.534
2004 1154.792 35.7% 593.369 35.4% 561.423 36.0% 31.946
2005 1422.118 23.2% 761.999 28.4% 660.118 17.6% 101.881
2006 1760.686 23.8% 969.073 27.2% 791.614 20.0% 177.459
2007 2173.833 23.5% 1218.015 25.7% 955.818 20.8% 262.196
2008 2561.632 17.8% 1428.546 17.2% 1133.086 18.5% 295.459
2009 2207.219 -13.9% 1201.663 -16.0% 1005.555 -11.2% 196.108
2010 2972.760 34.7% 1577.930 31.3% 1394.830 38.7% 183.100

Data source: Ministry of Commerce of China, available at: 
http://zhs.mofcom.gov.cn/aarticle/cbw/201004/20100406888112.html

In terms of export, China has been very effective in expanding its exports. Table 5.18 shows 
China’s exports share and ranking in world total export since 1980, from which we can see that 
China’s share in world exports was only 0.9%, being the world’s 26th largest exporter in 1980. 
However, China has rapidly expanded its export over the last three decades. It took China 17 years 
to move from the 26th position to the 10th position in 1997, and from 1997 on, China roughly moved 
one position upward every year. In 2009 China overtook Germany to become the world’s biggest 
exporter 87

84

and second largest trading nation next to the US. With regard to China’s trade 
relationships with the US-EU-Japan triad, in 2009, China was the US’s second largest trading 
partner with a total bilateral trade value 366bn USD, and the largest importer with 296.4bn USD 

http://www.stats.gov.cn/tjfx/ztfx/qzxzgcl60zn/t20090916_402587600.htm  
85 http://zhs.mofcom.gov.cn/aarticle/Nocategory/201001/20100106747574.html  
86 http://finance.sina.com.cn/china/hgjj/20110110/11039227074.shtml
87 http://www.businessweek.com/globalbiz/content/feb2010/gb20100210_998970.htm  
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Chinese export to the US88; in spite of 13% decrease of China’s export to Europe from previous 
year, China still exported a €215bn worth of goods to Europe, making it Europe’s biggest source of 
manufactured imports89; and China remains Japan’s largest trading partner in terms of imports, 
exports and total trade90. According to a report of Korea International Trade Association (KITA)91,
in 2005, the number of made-in-China products having the largest world market shares is 958, 
making China on the top position in the league table of countries that have the most market-leading 
products. China (958) was followed by Germany (815), the U.S. (678), Italy (304) and Japan (280).  

Table 5.18 China’s exports share and ranking in world total export 1980-2009 (billion USD).  

Year World exports China’s exportS China’s share in 
world exports

ranking

1980 1990.6 18.27 0.9% 26
1986 2115.7 30.94 1.5% 16
1992 3700.0 84.94 2.3% 11
1997 5455.0 182.79 3.3% 10
1998 5405.0 183.71 3.4% 9
2000 6358.0 249.2 3.9% 7
2001 6162.4 266.1 4.3% 6
2002 6432.9 325.57 5.1% 5
2003 7482.0 438.37 5.9% 4
2004 9123.5 593.36 6.5% 3
2007 13570.0 1218.01 8.8% 2
2009 11% 1
Data source: China Commerce Yearbook 2009; 2009 figure of China’s share in world total exports is from: 
http://trade.ec.europa.eu/doclib/docs/2009/september/tradoc_144591.pdf  

As a result of rapid export growth, China has been continuously making trade surplus since 1990 
except 1993. From Table 5.19 we can see that the trade in goods surplus has been the dominant 
contributor to China’s current account surplus in recent years. Noticeably, while China’s trade in 
goods has been in surplus, its trade in services has been in deficit. 

Table 5.19 China’s current account 2000-2009 (billion USD)  

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Current 
account

20.52 17.41 35.42 45.88 68.66 160.82 253.27 371.83 426.11 297.1

Trade in 
Goods

34.47 34.02 44.17 44.65 58.98 134.19 217.75 315.38 348.87 249.5

Trade in 
Services

-5.60 -5.93 -6.78 -8.57 -9.70 -9.39 -8.83 -7.91 -11.81 -29.4

Income -14.67 -19.17 -14.95 -7.84 -3.52 10.64 15.16 25.69 31.44 43.3

88 http://www.census.gov/foreign-trade/statistics/highlights/top/top0912yr.html
89 http://trade.ec.europa.eu/doclib/docs/2009/september/tradoc_144591.pdf  
90 http://www.jetro.go.jp/en/news/releases/20100818310-news
91 http://global.kita.net/news/02/1188600_1687.jsp
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Source: China’s Balance of International Payment sheets (2000-2009), on the website of the People’s Bank of China 
(PBoC)

Attracting foreign direct investments (FDI) has also been an important economic goal of China. In 
the early stage of China’s reform, the main purpose of attracting FDI was to fill the foreign 
exchange gap and domestic savings gap in order to boast Chinese economy. At later stage, the main 
purpose became utilizing foreign capital, technology and management skills to upgrade China’s 
domestic industries. To attract foreign direct investments, Chinese government offers preferential 
policies on taxation, environment protection and labor rights. In addition, Chinese government sets 
FDI targets in their Five Year Plans. Chinese officials at all levels take the task of attracting FDI 
seriously because the performance is linked to their evaluation.  

From Table 5.20 we can see China has been very effective in attracting FDIs. Since 1992, China’s 
FDI inflow has grown rapidly and China has been the most attractive destination worldwide for 
several years. The total amount of China’s utilized FDI from 1979 to 2009 has reached 942.65 
billion USD, making China the second-largest FDI recipient after the United States92. From Table 
5.21 we can see China’s inward foreign direct investment (FDI) has been a major contributor to 
China’s capital account surplus in recent years. 

Table 5.20 China’s inward FDIs 1979-2009 (billion USD)

Year Contracted 
FDI

Utilized FDI Year Contracted 
FDI

Utilized FDI

1979-1984 9.750 4.104 1997 51.003 45.257
1985 6.333 1.956 1998 52.102 45.463
1986 3.330 2.244 1999 41.223 40.319
1987 3.709 2.314 2000 62.380 40.715
1988 5.297 3.194 2001 69.195 46.878
1989 5.600 3.392 2002 82.768 52.743
1990 6.596 3.487 2003 115.069 53.505
1991 11.977 4.366 2004 153.479 60.630
1992 58.124 11.008 2005 189.065 60.325
1993 111.436 27.515 2006 193.727 63.021
1994 82.680 33.767 2007 74.768
1995 91.282 37.521 2008 92.395
1996 73.276 41.726 1979-2008 1479.401 942.646

2009 90.033
Source: China Statistical Yearbook 2009, page 745; 2009 data is from the Ministry of Commerce of China

Table 5.21 China’s capital account 2002-2009 (billion USD) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Capital 
account

1.92 34.78 32.29 52.73 110.66 62.96 6.66 73.51 18.97 148.8

Inward 38.40 44.24 49.31 47.08 54.94 79.13 78.10 138.41 147.79 78.2

92 http://www.asiaone.com/Business/News/Story/A1Story20100907-235999.html
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FDI
Portfolio 
investment

-3.99 -19.41 -10.34 11.43 19.69 -4.93 -67.56 18.67 42.66 38.7

Other 
investment

-31.53 16.88 -4.11 -5.88 37.91 -4.03 13.31 -69.68 -
121.07

67.9

Source: China’s Balance of International Payment sheets (2000-2009), on the website of the People’s Bank of China 
(PBoC)

As a result of the twin surplus, China has built up a huge foreign exchange reserve over time with a 
stock of 2.65 trillion USD at the end of September 2010, more than the foreign reserves of Japan, 
the EU and the US combined, making China the biggest foreign reserve holder in the world (see 
Table 5.22). This large amount of foreign exchange reserve can prevent China from balance of 
payment crisis and improve China’s sovereign credit. However, the excess foreign reserve puts 
pressure on Chinese currency to appreciate. Due to China’s exchange rate policy and control of 
foreign exchange, China’s central bank has to issue renminbi to buy in foreign exchange inflow. 
The renminbi paid out, recorded as ‘funds outstanding for foreign exchange’ on the central bank’s 
balance sheet, becomes the basic money (M0) to be circulated in the economy, which will create 
much more money by the multiplier effect. Continuously inflow of foreign exchange forces China’s 
central bank to continuously issue basic money, which causes the ‘passive oversupply of money’. 
By the end of November 2010, China’s broad money (M2) balance has reached 71.03 trillion CNY. 
China’s M2/GDP ratio is estimated to be 2.5993, which is much higher than those of advanced 
countries. According to Monetarism, oversupply of money can cause inflation. In fact, as many 
scholars have pointed out, the high inflation in recent years in China is mainly caused by the excess 
liquidity which is in turn mainly caused by China’s money oversupply. 

Table 5.22 China’s foreign exchange reserves 1980-2009 (billion USD) 

Year Amount Year Amount Year Amount
1980 -1.296 1990 11.093 2000 165.574
1981 2.708 1991 21.712 2001 212.165
1982 6.986 1992 19.443 2002 286.407
1983 8.901 1993 21.199 2003 403.251
1984 8.220 1994 51.620 2004 609.932
1985 2.644 1995 73.597 2005 818.872
1986 2.072 1996 105.029 2006 1,066.334
1987 2.923 1997 139.890 2007 1,528.249
1988 3.372 1998 144.959 2008 1,946.030
1989 5.550 1999 154.675 2009 2,399.152
Source: China’s Balance of International Payment sheets (2000-2009), on the website of the People’s Bank of China 
(PBoC)

Chinese government has been aware of the negative impacts of the twin surplus on China’s 
domestic economy and trade relations with major economies, from 2007, Chinese government seeks 
to balance its international payments. There are many ways to do so, e.g., by importing more to 

93 http://dengruo.info/201011/the-proposed-super-yuan/  
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reduce trade surplus and by expanding outward FDI to reduce capital account surplus. From Table 
5.17, we can see it is difficult for China to reduce trade surplus in short run. There are three reasons
for this. One is that China has higher savings rate than investment rate, so, the savings-investment 
gap has to be filled by trade surplus. Due to lack of social security net, Chinese people have a high 
saving propensity which cannot be solved in short run. The second reason is that Chinese 
economy’s export dependency is a structural problem (Y.-D. Yu, 2009), i.e., China needs a large 
export sector that employes scores of millions of workers, it is a dilemma for China’s leaders to 
balance between reducing trade dependency and providing employment for China’s large labor 
force. The third reason is that as China claims it cannot get those high-tech products and 
technologies it wants to import from advanced countries. 

In terms of outward FDI, starting from virtually no outward FDI in 1979, China has become an 
important source of outward FDI (see Table 5.23). In 2000, China adopted a ‘go global’ strategy. 
Since then, China’s outward FDI has grown rapidly. China’s outward FDI flow in 2009 reached 
56.53 billion USD which accounts for 5.1% of world total, making China the 5th largest investor in 
the world and the largest among developing countries. However, in terms of outward FDI stock, by 
the end of 2009, China has accumulated over US$ 245.75 billion of outward FDI, which accounts 
for only 1.3% of the world total. Therefore, it seems it is difficult for China to reduce capital 
account surplus in short run as well. 

Table 5.23 China’s outward FDI 1990-2009 (billion USD) 

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Amount 0.9 1.0 4.0 4.3 2.0 2.0 2.1 2.6 2.7 1.9
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Amount 1.0 6.9 2.7 2.85 5.5 12.27 21.16 26.51 55.91 56.53
Source: China Commerce Yearbook 2009; 2009 data is from the Ministry of Commerce

In sum, in this chapter, I analyze China’s effectiveness in achieving the four macroeconomic goals. 
From the above analysis, we can see that China has been very effective in maintaining high 
economic growth but less effective in creating more employment though it has created a great 
amount of employment over the last three decades since its reform and opening up. China is not 
effective in ensuring price stability as we see much price fluctuation since 1979. China is not 
effective in pursuing balance of international payments mainly because it has not taken this 
objective seriously until recent years.
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Chapter 6: The efficiency dimension
In this chapter, I discuss the efficiency dimension of China’s national competitiveness. As 
mentioned in the Analytical Framework chapter, I will analyze the efficiency of use of economic 
resources/input factors (i.e., labor, capital, natural resources, and all of them combined) in China. 
For each of them, I will look at the two aspects: technical efficiency and allocative efficiency. 

Economists normally measure the technical efficiency of use of input factors by calculating their 
productivities. Like competitiveness, the concept of productivity is also a very popular word; yet 
different people use the term to mean different things (Oyeranti, 2000). The least controversial 
definition of productivity is that it is a quantitative relationship between output and input (Iyaniwura 
and Osoba, 1983, Antle and Capalbo, 1988; cited in Oyeranti, 2000). However, the difficulties in 
making accurate calculations of productivity are well known (Shelton, 1967), e.g., how to compare 
outputs when the product mixes differ; how to measure the quality of output; how to isolate the 
impact created by such things as new equipment; how to adjust for the fact that the use of raw 
materials and fuel per unit of output may not be standardized. Those difficulties, nevertheless, have 
not prevented economists from conducting productivity researches one after another. The 
commonly used technical efficiency measures include labor productivity, capital productivity, 
energy efficiency, and multiple factor productivity (MFP) or total factor productivity (TFP). 

I argue, the technical efficiency measures do not give us a complete picture of how efficiently a 
country is using its economic resources; we should also discuss the allocative efficiency of use of 
each of the three input factors and all of them combined. For example, when talking about the 
efficient use of labor, we should also examine the employment structure, labor wage level and 
working conditions. If a large proportion of labor force is working in low-productivity sector like 
traditional agriculture or working for low-wage jobs and in bad working conditions, then it indicates 
allocative inefficiency because labors will move to high-productivity, high-wage, and good-working 
condition jobs if the labor market/the economy is efficient. Also, when talking about the efficient 
use of capital, we should also look at the profitability of capital investments which concerns three 
groups of stakeholders, the households who put part of their income into banks or other financial 
institutions, the banks and other financial institutions who lend money to enterprises, and the 
enterprises who need capital for investment. In fact, all of the three groups (households, banks and 
financial institutions, and enterprises) are investing/using capitals, how efficiently are they 
using/investing is a legitimate concern. 

Similarly, we can talk about the allocative efficiency of  natural resources (in the form of materials, 
energies, and lands), for example, if a country exports natural resources and primary goods without 
deep processing, it indicates allocative inefficiency because an efficient economy will use these 
scarce natural resources more wisely and more efficiently. Likewise, since land is also very scarce 
resource, we should care about the efficient allocation of land for various types of use, i.e., for 
farming, for factories, or for real estate. Finally, compared to the other three, it is more difficult to 
talk about the overall allocative efficiency of the economy. One plausible, though not perfect, 
indicator can be the nation’s terms of trade (TOT). Although declining TOT per se may not indicate 
declining efficiency, and in fact it can be caused by increasing productive efficiency, i.e., increasing 
productive efficiency causes falling production costs which provides a basis for falling prices, the 
decline of TOT may be also caused by increasing competition coupled with weak bargaining power. 
In this sense, if a country has declining TOT for a long time, it can be a sign of allocative 
inefficiency, i.e., the country has not efficiently allocated/used its resources (e.g., in other 
activities/products characterized by rising TOT).Table 6.1 summarizes above analysis.  
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In the following sections, I will analyze the technical and allocative efficiencies of use of labor, 
capital, natural resources, and all of them combined in China one by one. Due to the technical 
complexity of calculating productivity and the well recognized problems associated, e.g., how to 
accurately calculate capital input, I will not make the calculations myself here, but instead, I will 
rely on the existing empirical literature to give the readers some indicative information.

Table 6.1 The measures and indicators of efficiency of national economy 

Use of labor Use of capital Use of natural 
resources

Overall/comprehensive

Technical 
efficiency

Labor 
productivity:  

GDP/person 
employed or 
GDP/hour 
worked 

Capital 
productivity: 

Incremental 
capital output 
ratio (ICOR), 
marginal 
product of 
capital (MPK), 
capital-output 
ratio (COR)

Material 
productivity: 
(GDP/DMI, 
GDP/TMR)

Energy 
efficiency

Land 
productivity 

Multiple factor 
productivity (MFP)  

or 

Total factor 
productivity (TFP) 

Allocative 
efficiency

Employment 
structure 
(primary/ 
secondary/ 
tertiary), 

wage levels, 

working 
conditions 

Profitability:
average profit 
rate, incremental 
profit rate 
(ICPR), 

non-performing 
loans (NPLs) of 
banking sector 

Percentage of 
resource/primary 
product vs deep 
processing 
manufactured in 
total export 

Different uses of 
land: farming, 
factories, or real 
estate

Terms of trade (TOT)

6.1 China’s efficiency of use of labor
Let’s start with the technical efficiency of use of Chinese labor, i.e., the labor productivity. Among 
the partial productivity measures, labor productivity is the most commonly used, which can be 
justified by three reasons (Oyeranti, 2000: 13), first, labor is regarded as the most important factor 
of production, second, it is the most easily quantified input factor, third, it is the only factor of 
production that has conscious control over its contribution to output. Economists see labor 
productivity as an important indicator of economic health, a key source of economic growth and a 
determinant, in the long run, of wage levels, prices and, subsequently, the living standards of a 
nation’s population (ILO, 2009). The two commonly used labor productivity measures are GDP per 
person employed and GDP per hour worked.  

According to the International Labor Organization’s Key Indicators of the Labor Market (ILO 
KILM, sixth edition), from 1980 to 2008, China’s labor productivity measured by GDP per person 
engaged has risen from 1,655 USD to 10,378 USD (constant 1990 USD at PPP at), i.e., an increase 
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by a factor of 6.27 which translates into a 6.78% annual growth rate for the entire period. Table 6.2 
shows the historical records of China’s GDP per person employed from 1980 to 2008. As a fact, 
among the 123 economies covered by ILO KILM, China has had the highest growth rate of GDP 
per person employed, which is 405.1% based on 1990 level, in comparison, most of the developed 
countries have enjoyed a growth rate within the range of 110% to 150%, e.g., 136.7% for the US, 
see Table 6.3. Unfortunately, while most of the OECD countries have submitted their data of GDP 
per hour worked to the ILO, there is no such data from China reported in the ILO KILM.  

Table 6.2: China’s labor productivity measured by GDP per person engaged and its growth 
index

Year GDP per person employed  
(constant 1990 US$ at PPP) 

GDP per person employed index
(1990=100%) 

1980 1655.32 64.6% 
1981 1701.21 66.4%
1982 1772.34 69.2%
1983 1866.61 72.9%
1984 2038.05 79.5% 
1985 2180.34 85.1%
1986 2259.83 88.2% 
1987 2431.23 94.9%
1988 2537.57 99.1%
1989 2524.79 98.6%
1990 2562.33 100% 
1991 2690.69 105.0%
1992 2920.86 114.0% 
1993 3171.84 123.8%
1994 3455.49 134.9%
1995 3940.92 153.8%
1996 3978.20 155.3% 
1997 4134.82 161.4%
1998 4096.96 159.9% 
1999 4317.59 168.5%
2000 4660.15 181.9%
2001 5100.04 199.1%
2002 5668.24 221.2% 
2003 6464.78 252.3%
2004 7048.28 275.1% 
2005 7709.52 300.9%
2006 8536.47 333.2%
2007 9573.96 373.7%
2008 10377.86 405.1% 
Data source: International Labor Organization’s Key Indicators of the Labor Market (2009, sixth edition)
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How has China made such improvement in its labor productivity? Economists often use 
decomposition analysis to indentify the sources that contributing to the output growth, one being 
input factor growth, another being productivity growth. For example, Dekle and Vandenbroucke 
(2010) decompose China’s annual 8.4% GDP growth for the period of 1978-2003 into contributions 
made from growth in labor supply (contributing for 2.5 percentage point in GDP growth) and from 
growth in labor productivity (contributing for 5.7 percentage point in GDP growth). They further
decompose the 5.7% GDP growth contributed by labor productivity growth into two parts: growth 
in total factor productivity (contributing for 4.1 percentage point in GDP growth) and efficiency 
improvement due to reallocation of labor between sectors (contributing for 1.6 percentage point in 
GDP growth). Of the 4.1% GDP growth made from TFP growth, the shares of contribution from 
agricultural, non-agricultural public sector and non-agricultural private sector’s labor productivity 
growth are respectively 19.51%, 39.02%, and 41.47%. Of the 1.6% GDP growth made from labor 
reallocation, 93.75% is due to labor reallocation from agricultural sector to non-agricultural sector 
(contributing to 1.5 percentage point in GDP growth) and 6.25% is due to labor reallocation from 
public sector to private sector (contributing to 0.1 percentage point in GDP growth).  

Theoretically, the reallocation of labor from low productivity sectors to high productivity sectors is 
an important channel of improving overall labor productivity. Yao (2010) makes an systematic 
analysis of the contribution of factor reallocation to aggregate productivity growth rate from 1985 to 
2007 and finds that the labor reallocation effect is considerably larger in reallocation across six 
major sectors (primary, industry, construction, transportation, wholesale, and other services) than in 
reallocation across 14 major manufacturing industries, indicating there may be more labor flow 
restrictions existed in the manufacturing sectors than in the six sectors of the whole economy partly 
due to the specialized skills needed for each industries. Yao (2010: 52) provides another possible 
explanation that is Chinese manufacturing industries has been in a process of capital deepening and 
technological progress since the late 1990s.  

Kuijs and Wang (2006) also decompose China’s GDP growth in the period of 1978 to 2004 into 
two components: growth in employment and labor productivity. They split the whole period into 
two sub-periods 1978-1993 and 1993-2004. This split is meaningful as we have seen in the 
preceding chapter that China’s employment growth has slowed down since mid-1990s. According 
to Kuijs and Wang (2006), for the period1978-1993, China’s average annual GDP growth was 9.7%, 
of which employment growth contributed 2.5% and labor productivity growth contributed 7.0%. 
They further decompose the 7.0% labor productivity growth into 3.7% TFP growth and 3.2% 
growth in capital per labor ratio. In comparison, for the period of 1993 to 2004, China’s GDP 
growth was 9.0%, to which employment growth contributed 1.1% and labor productivity growth 
contributed the 7.8%. The labor productivity growth contribution is further decomposed into 2.7% 
contribution from TFP growth and 5.1% contribution from the improved capital/labor ratio. The big 
difference in the contribution made from the capital/labor ratio improvement reflects China’s rapid 
investment in fixed assets since late 1990s.  

Although China’s growth in its labor productivity is phenomenal, its labor productivity level is still 
very low by international standard. Jefferson, Hu, and Su (2006) point out that there is still a large 
international gap between Chinese labor productivity and the world’s frontier. They argue, in 2002, 
the highest labor productivity in China (which is for advanced industrial sector in China’s coastal 
East) was still less than one quarter of the international frontier. Deng and Jefferson’s (2010) 
assessment is that China’s labor productivity of the entire manufacturing sector was only 15.8% of 
that of the US although this difference represents a substantial gain compared with 1995 level 
which was just 5.6%). According to ILO KILM, China ranked 86 out of 123 economies in terms of 
the level of GDP per person employed. Table 6.2 shows the top 30 countries in terms of GDP per 
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person employed. We can see, China’s labor productivity in terms of GDP per person employed is 
only 15.85% of that of the US, 20.07% of that of the UK, 20.92% of that of Australia, 22.77% of 
that of Japan, and 24.02% of that of Israel.  

Table 6.3 Top 20 countries in terms of GDP per person employed (constant 1990 US$ at PPP) 

Ranking Country GDP per person 
engaged

China’s Labor 
productivity as a 
percentage of this 
country’s

GDP per person 
engaged Index 
(1990=100%) 

1 United States 65480.42 15.85% 136.7%
2 Ireland 56700.52 18.30% 158.2%
3 Belgium 55448.02 18.72% 124.4% 
4 Luxembourg 54511.03 19.04% 116.2%
5 Trinidad and Tobago 53011.70 19.58% 178.5%
6 Norway 51735.64 20.06% 136.0%
7 United Kingdom 51696.87 20.07% 147.4%
8 Finland 50559.54 20.53% 149.1%
9 Australia 49614.91 20.92% 135.1% 
10 Canada 49076.76 21.15% 123.2%
11 Sweden 48987.43 21.18% 147.9%
12 Austria 48121.25 21.57% 131.7%
13 Netherlands 47016.82 22.07% 122.0%
14 Taiwan, China 46729.65 22.21% 193.1%
15 Denmark 46257.83 22.43% 129.0% 
16 Italy 45932.11 22.59% 112.2%
17 Singapore 45786.45 22.67% 162.4%
18 Iceland 45613.93 22.75% 135.9%
19 Japan 45586.85 22.77% 122.7%
20 Israel 43201.87 24.02% 121.7%
86 China 10377.86 100% 405.1% 
Data source: International Labor Organization’s Key Indicators of the Labor Market (2009, sixth edition)

Besides this international productivity gap, China has also internal productivity gap across sectors 
and regions (Deng and Jefferson, 2010; Jefferson et al., 2006; Zhang and Tan, 2007). Jefferson et al. 
(2006) find that there was a large agricultural-industrial productivity gap in China, too. The ratio of 
industrial to agricultural labor productivity had shrunk from 6.09 in 1980 to 4.56 in 1985 to 4.32 in 
1990 before it continuously rose from 4.32 in 1990 to 5.42 in 1995 to 6.88 in 2000 to 7.11 in 2005. 
They also report agricultural labor productivity disparity across regions. In 2004, the industrial to 
agricultural labor productivity in China’s western, central, and northeastern region was 14.02, 10.50, 
6.94, and 6.90 times of that of the coastal region respectively. Xin and Liu (2008) argue the regional 
disparity of factor endowment is an important reason for agricultural labor productivity gaps 
between regions, the other factor is the output elasticities of the input factors. At the industrial front, 
Deng and Jefferson (2010) find that in 1995 the industrial labor productivities in China’s western, 
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central, and northeast regions were only 46%, 52%, and 42% of that of China’s coastal region
respectively. But with a relatively faster growth rates, such productivity gaps have been reducing. 
By 2004, the gaps were 71%, 61%, and 85% respectively.  

Now, let’s look at the allocative efficiency of use of Chinese labor, i.e., the employment structure, 
labor wage, and working conditions. 

The employment structure first. From Table 5-11 in the previous chapter, we can see, although 
China has effectively reduced the share of agricultural labors in the total labor force since its reform 
in 1978. In 2008, China still has 39.6% of total labor force employed in the primary industry which 
only accounts for 11.3% of Chinese GDP, and only 33.2% of labor force is employed in the tertiary 
industry which generates 40.1% of Chinese GDP. This clearly indicates a low allocative efficiency 
of use of Chinese labor.  

At the labor wage front, Table 6.4 shows the structure of urban employment and the wage level by 
sectors. We can see, the two largest employing sectors behind the education sector and 
governmental sector are the manufacturing and construction industries, which employ 28.2% and 
8.8% of urban employees; however their wage levels are the lowest except the primary industry, 
hospitality, the public facilities, and resident services sectors.

Lastly, the working conditions. It is no secrecy that the working conditions in China’s labor-
intensive mining, construction, and manufacturing industries are poor. Long working hours, low 
health and safety standard, and prohibition of labor unionization are common practices in these 
sectors which employ 41.4% of Chinese urban labors. One case is indicative. On 15 February 2011, 
Apple released its 2010 Progress Report on Apply Supplier Responsibility, which publicly 
acknowledged for the first time that 137 employees from one of Apple's Chinese suppliers were 
disabled from toxic hazards in the workplace where a chemical called n-hexane is used without 
sufficient ventilation 94 . If big MNCs like Apply cannot prevent Chinese labor-intensive 
manufacturing enterprises from asking people working in poor working conditions, it is very hard to 
believe the other Chinese SMEs are self-disciplined to not do so. 

Table 6.4 The structure and wage levels of urban employment in China in 2008 

Share of 
employment

Wage level 
(CNY)

Share of 
employment

Wage level 
(CNY)

national 28898 Financial 3.4% 53897
Primary 3.4% 12560 Real estate 1.4% 30118
Mining 4.4% 34233 Leasing 2.3% 32915
Manufacturing 28.2% 24404 Scientific 

research
2.1% 45512

utilities 2.5% 38515 Public 
facilities

1.6% 21103

construction 8.8% 21223 Resident 
services

0.5% 22858

Transportation 5.1% 32041 Education 12.6% 29831
IT 1.3% 54906 Health care 4.65 32185
wholesale 4.2% 25818 Cultural 1.0% 34158

94 See, http://english.people.com.cn/90001/90776/90882/7291502.html; also, see, 
http://images.apple.com/supplierresponsibility/pdf/Apple_SR_2011_Progress_Report.pdf
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hospitality 1.6% 19321 governmental 10.9% 32296
Data source: China Labor Statistical Yearbook 2009

In sum, although China has dramatically improved its labor productivity over the decades since its 
reform in 1978, its allocative efficiency of use of labor is still low due to large share of agricultural 
employment, low wage levels and working conditions for the manufacturing and construction 
sectors which employ 37% of Chinese urban labor force. 

6.2 China’s efficiency of use of capital
While the importance of labor productivity has been widely recognized, the relevance of capital 
productivity has not yet been established (Felipe, Lavina, and Fan, 2008:753). One possible reason 
is that it is more difficult to calculate capital productivity than to calculate labor productivity 
because the total labor inputs is easier to calculate (if we ignore the quality of labor issue which can 
make labor input calculation also difficult) than total capital input, namely, capital stocks will 
depreciate at different rates and new capital equipments are generally more productive than old ones 
so it is a practical problem how to aggregate all the capital stock and inflow together to precisely 
calculate the total capital inputs. However, since capital is often, especially for developing countries, 
relatively scarce resource compared to labor, the efficient use of capital should be very important to 
economic development. Lewis (2004: 253) points out that ‘the more efficiently we use capital, the 
less capital we need to create additional capacity and new jobs for growth’. People may have an 
intuition that capital productivity should, like labor productivity, increase over time as the country 
develops. However, this is not the case.  

As Karl Marx first noted (Felipe, Lavina, and Fan, 2008:755) technical change will bring rising 
labor productivity and capital-labor ratio but declining capital productivity. Such a process is called 
by Foley and Michl (1999) as Marx-biased technical change, which is theoretically unavoidable 
because labor productivity is equal to capital productivity multiplied by capital-labor ratio (i.e., Y/L 
= Y/K * K/L, or LP = KP * K/L). Using the extended Penn World Table data, Felipe, Lavina, and 
Fan (2008: 755) draw the historical changes of capital productivity of several countries including 
China, which confirms this Marx-biased technical change pattern (see Figure 6.1). 

Figure 6.1 China’s capital productivity in comparison with some selected economies 

Note: data in 1996 USD in PPP terms; Source: Felipe, Lavina, and Fan (2008: 755, Figure 11)
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From Figure 6.1 we can see clearly that all the economies except India’s have had declining capital 
productivity over the decades. The change in capital productivity can be demonstrated by the 
changes in capital output ratio (COR), marginal product of capital (MPK) and incremental capital-
output ratio (ICOR). COR measures the total capital stock involved in generate economic output. 
MPK measures the additional output resulting from the use of an additional unit of capital. ICOR 
measures how much capital is needed to generate an additional unit of output. A rise in COR and 
ICOR or a decline in MPK means a decline in capital productivity. Empirical data on these three 
measures support the argument that China’s capital productivity has been declining. For example, 
Barnett and Brooks (2006:6, figure 3) argues that over the period 1990 to 2005, China’s COR has 
risen substantially to more than 2.4 for the non-farm sector, while the MPK fell over the same 
period. Bai, Hsieh, and Qian (2006) also show that recent years China’s COR and ICOR were both 
rising (see Figure 6.2 and Figure 6.3). Siebert (2007: 898) argues that China’s ICOR has risen from 
3 in the 1980s to 4.5 in the early 1990s while McKinsey Global Institute (2006) provides another 
estimate on China’s ICOR that has increased from 3.3 in the first half of the 1990s to 4.9 after 2001, 
which is 40 percent more than the amount required by other Asian Tigers in their high-growth 
periods. All these data clearly demonstrate the decline in China’s capital productivity. 

Figure 6.2 China’s capital-output ratio

Source: Bai, Hsieh, and Qian (2006: 41, Figure 16)

Figure 6.3 China’s Incremental Capital-Output Ratio

Source: Bai, Hsieh, and Qian (2006: 40, Figure 15)                 Source: Huang (2009: 5, Chart 1)
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Source: Beim (2011: 21, Figure 3) 

Besides this relatively low and declining capital productivity, there are internal gaps of capital 
productivity across regions and sectors in China. For example, Zhang and Tan (2007: 285-286) 
provide their own calculation of the internal capital productivity gaps in China from 1978 to 2001, 
see Table 6.5. Based on a recent World Bank investment climate survey data in China, Xu (2008) 
argues that the interquartile range of marginal product of capital (MPK) is almost 6 and identifies 
some factors explaining such huge variations in MPK as well as capital flow across regions in 
China, including substantial regional protectionism, human capital stocks, regional differences in 
infrastructure or geography, inefficiency of China’s financial system, and regional tax burden 
differences.

Table 6.5 China’s capital productivity across regions and sectors (1978 constant Yuan output 
per 100 Yuan capital stock) 

national East Central West Northeast Agriculture Rural 
nonfarm 

Urban 
industry 

Urban 
service

1978 36 41 38 25 45 52 22 46 19
1984 42 45 43 32 47 74 30 45 26
1990 41 42 42 36 43 78 59 38 30
1995 53 56 55 43 51 74 121 45 33
2001 52 52 54 47 57 57 192 51 25
growth 1.6% 1.0% 1.5% 2.7% 1.1% 0.4% 9.8% 0.5% 1.1%
Data source: Zhang and Tan (2007: 285-286, Table 1, Table 2)

Felipe, Lavina, and Fan (2008) observe an interesting contrast between China and India in terms of 
return on investment. They find that the average profit rate in China has declined from 13.5% in 
1980 to 8.5% in 2003 while in India it has increased from 11.5% in 1980 to 16.5% in 1999. They 
also find that the incremental profit rate (ICPR), which is more a measure of short-term profitability, 
is higher for India (average 10.4% for 1981-1999) than for China (average 6.6% for 1978–2003) 
since early 1990s. Although capital productivity and profitability tends to decline as economic 
development proceeds (India was anomalous in this sense), the speed of this decline may be a cause 
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of concern in China (ibid.: 763). Lin (2001, Table 7.2, p. 185) argues that there is a sharp decrease 
in average profit rates in China across a number of products during the period 1985-1995, for 
example, a decrease from 44.9% to 0.2% for bicycles, from 18.4% to 8.6% for motor cycles,  from 
41.6% to 18.3% for sedan cars,  from 40.1% to -0.3% for buses,  from 32.2% to 8.1% for 
refrigerators, from 30.0% to 2.9% for washing machines, from 30.0% to 6.4% for air-conditioning 
units, and from 24.2% to 2.5% for beer. Lardy (2002, p. 14) provided estimates of China’s profit 
rate for the state owned industry for the period 1978 – 1999 which show a very large decline in 
profitability, from about 25% to about 5%. 

Since China’s accession to the WTO in 2001, there has been a sharp increase in Chinese exports, 
however, the average profit rates of many Chinese export industries are quite low. Much of the 
price competitiveness of Chinese exported goods is due to relatively low exchange rate and export 
subsidies from Chinese government. According to Chinese official news report95, the average profit 
rate of Chinese light industry is just 2-5%, so, if Chinese currency appreciates 3%, the profits of 
many export industries like white goods, cars, mobile phones will shrink 30-50%. In 2010, the 
profit sum of China’s 77 biggest steel firms was less than that of Rio Tinto, the Australian 
corporation who supplies iron ore to Chinese steel industry96

However, despite relative low profitability in China, China has very high investment ratio and 
growth of capital stock. Wu (2009) points out that China has had an average 21.2% annual growth 
investment during the period of 1981-2007 (see Figure 6.4), and as a result the gross capital 
formation (GKF) as a proportion of China’s GDP has maintained at a robustly high level, i.e., 
average at 37.5% for the period 1978-2007 (see Figure 6.5), which is much higher than that of other 
countries at the similar stage of development such as Japan (35.8% for 1961-1970), Korea (29% for 
1969-1983) and Brazil (21.4% for 1962-1979).  

.

Figure 6.4 Growth rates of China’s gross investment and FDI (1981-2007)  

Source: Wu (2009: 2, Chart 1)

95 See, http://forex.finance.people.com.cn/GB/11440427.html
96 See, http://news.xinhuanet.com/fortune/2011-02/13/c_121070985.htm
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Figure 6.5 The ratio of gross capital formation to GDP in China (1978-2007) 

Source: Wu (2009: 4, Chart 2)

The standard economics theory tells us that the profit rate is a key variable that shapes investment 
decision as Balakrishnan and Babu (2003: 4001) point out that ‘sustained investment cannot really 
be divorced from profits in any meaningful way’. Then what explains the puzzling coexistence of 
high level and growth of investment and low and declining profitability? One intuitive answer 
might be China has overinvested and Chinese investments are inefficient. Wolf (2005a, 2005b) 
argues that given the opportunities China enjoyed and its high investment effort, China should have 
grown even faster, based on which, Wolf argues Chinese economy is highly inefficient, which is 
echoed by Shan (2006) who points out that China’s low-profit growth is costly, wasteful and 
inefficient. There are many reasons to explain such low efficiency of capital investment, e.g.,
inefficiency of the financial sector97

McKinsey Global Institute (2005) points out that China’s financial markets are underdeveloped. In 
Chinese financial system, banks play an unusually large role, namely, banks intermediate nearly 
75% of the capital in the economy, nearly twice as high as other developing countries in Asia. 
However, Chinese banks are in general operationally weak and prone to government interventions. 
One indicator of such weakness is the non-performing loans (NPLs) of Chinese banks. Table 6.6 
shows the changes of China’s officially reported NPL figures. From this table we can see that 
Chinese banks had very high level of NPLs at the turn of century. Over the decade, Chinese 
government has helped to substantially reduce NPLs by transferring NPLs from banks to assets 
management companies (AMCs) and by injecting capitals to recapitalize the banks (Yao and Han, 
2007). In 1999, Chinese government established four AMCs to take over 1.4 trillion Chinese Yuan 
(CNY) NPLs from the four big state-owned banks. By the end of the first quarter of 2006, the four 
AMCs have disposed 866.34bn CNY non-performing assets with a 20.84% cash recovery rate. 

and overcapacity caused by excess investments, which I will 
briefly discuss below. 

97 Lardy (2008) points out that, on the one hand, by most metrics, the financial performance of Chinese banking sector 
has improved; on the other hand, in one critical respect, the financial system appears to have retrogressed, namely, 
China’s cental bank has been controlling interest rates in a way that has led to significant financial repression as 
inflation has risen in recent years. Here, financial repression is defined as the low and even negative real return on 
deposits. 
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Another solution for managing the non-performing assets is the debt-equity swap (DES) between 
the AMCs and the borrowing SOEs. However, the change of equity structure does not really change 
the corporate governance of the SOEs involving DES. Although by the end of 2010, the official 
figure of the NPLs is very low, at 1.14% of total loans, there exist doubts about the accuracy of the 
official statistics, for example Ernst & young’s estimate of Chinese NPLs was much higher than 
Chinese official figures in 2001 and 2005 (cf. Lu, Fausten, and Smyth, 2007:231; Richter, 2008) . 
Also, Fitch, a credit-ratings firm, has long argued that falling non-performing loans do not indicate 
that banks’ asset quality is improving and says China's banks are showing early signs of asset-
quality deterioration amid a torrent of lending to help fund government stimulus projects after the 
global financial crisis in 2008 (Leow, 2009).  

Table 6.6 China’s official non-performing loans 2001-2010 (billion CNY) 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Amount 1800 2632.2 2440.6 1717.6 1313.4 1254.9 1268.4 560.25 497.33 429.30
Of total 25.4% 23.12% 17.8% 13.21% 8.61% 7.09% 6.17% 2.42% 1.58% 1.14%
Source: Report of Non-Performing Loans of Chinese Commercial Banks, various years, available at the website of
China Banking Regulatory Commission 

Compared to banking sector, China’s equity and debt markets are very small and underdeveloped. 
Therefore, China’s financial system offers large companies few alternative sources of funds to 
banks, which forces large corporations (mainly SOEs) to rely on banks for funds. A direct result of 
this is that private small and medium enterprises (SMEs) are crowded out for bank loans and credits. 
McKinsey Global Institute (2005) points out that while private companies produce 52% of GDP but 
only account for 27% of outstanding bank loans in 2003, in the meantime, the state-owned and 
collective enterprises absorb 63% of funds from the financial system while they only produce 48% 
of GDP; and given the fact that the productivity level of SOEs as a group is much lower than that of 
private companies, this pattern of bank lending has lowered the overall productivity of Chinese 
economy.  

In sharp contrast to making massive losses and suffering from falling profitability in 1990s (Ash 
and He, 1998), in recent years, Chinese SOEs have substantially improved its financial 
performances. On 3 August 2010, China’s State-owned Assets Supervision and Administration 
Committee (SASAC) released its 2009 review of the performances of 108 of the 129 SOEs under 
state level supervision (hereafter China’s Central SOEs). According to this review98, from 2002 to 
2009, Central SOEs’ total assets increased from 7.13 trillion CNY to 21 trillion CNY with an 
average annual growth at 16.74%, their sales revenues increased from 3.36 trillion CNY to 12.63 
trillion CNY with average annual growth at 20.8%, and their operating profits increased from 
240.5bn CNY to 815.1bn CNY with an average annual growth at 19%. And the latest data shows 
the Central SOEs’ total profits for the first time exceeded 1 trillion CNY to reach 1.13 trillion 
CNY99

98 See, 

. In contrast, in 2009, the total profits of the top 500 private enterprises were less than that of 
the 2 top SOEs combined, China Mobile and China Petroleum. However, many Chinese scholars 
have argued that the major reason for the profit gap between SOEs and private enterprises has been 
SOEs’ monopoly and their low or no costs to access to national natural resources while private 

http://www.sasac.gov.cn/2010rdzt/yjj/2009hg.pdf  
99 See, http://ccnews.people.com.cn/GB/142056/142071/13980582.html
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firms have to buy resources at the market prices; and many scholars believe that SOEs are less 
competitive than private firms in competitive industries (e.g., Chen, 2010).   

Apart from lax risk management, policy lending to SOEs is another major reason for the high level 
of NPLs in Chinese banks in the 1990s. Chinese governments at different levels often intervene in 
bank lending to support SOEs for several reasons. One is to boost state-owned economy to generate 
high economic growth; another one is to prevent insolvent SOEs from going bankruptcy which will 
cause unemployment problems. With soft budget constraints, Chinese SOEs tend to over invest. 
Also, Chinese governments at different levels often carry out so-called ‘image projects’ that look 
very impressive but do not bring much real benefits to the people. Many image projects such like 
Shanghai magnetic levitation rail are wasteful investments from a financial point of view. Recently, 
there has been debate on China’s ambitious construction plan of high speed rail network (Zhao, 
2010). Due to high construction costs and therefore high ticket prices, many people doubt whether 
such a vast investment is financially worthwhile; and some scholars worry about the financial 
fragility of the Ministry of Railway, a wholly SOE in the sense it monopolies construction and 
operation of Chinese railways.  

China’s overcapacity problem is certainly not a new phenomenon. According to a report titled 
‘Overcapacity in China: Causes, Impacts and Recommendations’ published by EU Chamber of 
Commerce in China (EUCCC) in November 2009, as early as in the 1990s, China faced a 
staggering challenge of overcapacity with excess capacities existing in almost all sectors of the 
economy. Capacity utilisation rates of 35% to 45% were common in many industrial sectors. Zhu 
Rongji, the then Premier, took bold measures to restructure the SOEs in order to combat the over-
investment problem, causing Chinese growth to slow down for several years. After 2002, Chinese 
government placed an emphasis on the development of heavy industries (such as (steel, metals and 
chemicals, wind energy, paper production, all electricity-intensive sectors) and infrastructures 
including railway network, which contributed significantly to the overcapacity problem. Resources 
are being wasted if the capacities are under-utilized. With overcapacity, firms will suffer from low 
profits and in order to maintain profit margins, firms may have to cut costs by maintaining low 
wage levels and disregarding environmental, health and safety standards and circumvent labour and 
social laws. Due to lack of funds for R&D, these firms cannot move up the value chain and may 
feel forced to further increase capacity in the hope of increasing their overall competitive situation
(EUCCC, 2009), which is then a vicious circle of excess capacity (Artus, 2009). 

Given the fact that Chinese households hold 86 percent of their financial assets in bank deposits and 
in cash, McKinsey Global Institute (2005: 16) argues that the misallocation of capital and 
comparatively high cost of financial intermediation have limited the returns on financial assets 
owned by Chinese households, namely, over the past ten years, returns on Chinese households’ 
financial assets increased just 0.5% a year after inflation in contrast to 1.8% in South Korea. 
McKinsey argues that if real returns in China were closer to South Korean returns, Chinese 
households would earn $20 billion more annually; and if China further reform its financial sector to 
enable banks to channel a larger share of funding to more productive private enterprises, it could 
greatly increase the average productivity in the economy, as much as 13% of GDP.

6.3 China’s efficiency of use of natural resources
As introduced before, natural resources as an input factor can take three forms: materials, energies, 
and lands. In this section, I will discuss the efficiency of use of material, energy, and land one by 
one.  
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6.3.1 Material efficiency 

Natural resources are an indispensable input for economic production and form the interface 
between the natural environment and the economy. There are two plain facts about natural 
resources. On the one hand, natural resources are not infinitely provided by the environment. On the 
other, the use of natural resources causes a range of environmental impacts from extraction of raw 
materials to disposal of wastes (Liu, Duan, and Sun, 2009). Therefore, the efficient use of finite 
natural resources is very important for building a sustainable economy and society. This concern of 
efficient use of natural resources gives rise to the emergence and development of industrial ecology 
(Frosch and Gallopoulos, 1989). One branch of industrial ecology is the material flow analysis 
(MFA) to analyze the flow of materials, quantify the physical dimension of economy, and recognize 
early environmental problems (Liu, Duan, and Sun, 2009). Although the MFA can be traced back to 
Ayres and Kneese (1968, 1969), it took another 25 years before this approach became one of the 
most important paradigms in 1990s for the empirical analysis of the society-nature-interaction, or 
the so-called ‘society’s metabolism’ (Fischer-Kowalski, 1998).  

The economy-wide material flow analysis (EW-MFA), promoted by Eurostat, has unified 
international standard therefore is widely adopted in the EU and the OECD countries. The EW-
MFA approach treats the economic system as an embedded subsystem of the ecosystem in which 
materials are tracked from the extraction of natural resources to consumption and transformation 
within the economy, and finally to disposal of wastes and emission into the environment (Xu and 
Zhang, 2007). The major indicators of the EW-MFA, among others, include: DEU (domestic 
extraction used) measuring the total domestically extracted material that are directly used in the 
national economy, DMI (direct material input) measure the total materials directly used in the 
economy which equals to DEU plus material imported, TMR (total material requirement) 
measuring the total material base of the economy, DPO (domestic processed output) measuring the 
materials consumed domestically, and TDO (total domestic output) which equals to DPO plus the 
unused domestic extraction (UDE). To evaluate the efficiency or productivity of material input, we 
can calculate the ratio of GDP to DMI or the ratio of GDP to TMR, similar to the ratio of GDP to 
capital stock. 

While many advanced countries like Germany, Japan and Austria have incorporated such overall 
materials flow statistics on a regular basis into their standard public statistics (Fischer-Kowalski and 
Hunter, 1998: 112), very little work has been done for China (Xu and Zhang, 2007) and the only 
relevant indicator in China’s official statistics is the energy consumption per unit GDP (Wang and 
Yu, 2010). Shi, Moriguichi, and Yang (2003a, 2003b) argue that this is so because ‘Chinese 
industry has not been widely aware of or convinced of the value of industrial ecology and has not 
been prepared to fund research and practice on the development of industrial ecology tools while 
Chinese government agencies have not been sensitized to the public goods effects and urgent 
demands of industrial development in China and have other funding priorities rather than industrial-
ecology related research’ although Deli Xi offered the course ‘Pollution-Free Industrial Process’ in 
Tsinghua University in 1988 published his monograph Pollution-Free Industrial Processes: A New 
Paradigm for Industrial Development in 1990 which introduces the term of industrial ecology (Shi 
et al., 2003a, 2003b).  

In 1994, Chinese government published China’s Agenda 21—White Paper on China’s Population, 
Environment, and Development in the 21st Century, which regards sustainable development as an 
increasingly important issue. This White Paper also has raised Chinese scholars’ awareness of the 
importance of industrial ecology research. Since 1995, a number of materials life-cycle assessments 
(MLCAs) have been conducted. In 2000, with collaboration with a consortium of European 
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institutions led by the German Wuppertal Institute and funded by the European Commission, Chen 
and Qiao (2000, 2001), two scholars at Beijing University conducted the first Chinese MFA study. 
They calculated TMR, DMI, MCI (material consumption intensity), and MP (material productivity) 
in China for the period 1990 – 1996. According to their calculation, in 1994, China’s material 
productivity, in terms of the ratio of GNP to DMI, was 18.5% of that of the US. But, in terms of the 
ratio of GNP to TMR, Chinese material productivity was only 5.54%, 4.71%, and 2.23% of that of 
US, Germany, and Japan respectively, which shows China’s low efficiency of use of materials. Liu 
et al. (2005) also reveal China’s low material efficiency in spite of high growth. Their calculation 
shows in 1996 China’s MP in terms of GDP/DMI was 204 USD/t, which was about 1/5, 1/6, 1/7, 
1/7, and 1/11 of that of the Netherlands, Germany, Austria, the UK, and Japan respectively while Li 
(2004) argues that China’s MP in terms of GDP/TMR in 1996 was 14.8 USD/t only about 1.9%, 
4.0%, 4.3%, and 4.7% of that of Japan, Germany, the Netherlands, and the US respectively. 

Xu and Zhang (2007) in later study give more thorough calculation of the material inputs and 
outputs in Chinese economy. They find that from 1990 to 2002, the annual material consumption in 
China continuously increased except for a slump around 1998. Also revealed is that the material 
productivity exhibited a three-phase trend reflecting different national policies of the Eighth, Ninth, 
and Tenth Five Year Plans. According to their calculation, China’s GDP per DMI grew from 
143USD/t in 1990 to 178USD/t in 2002 while its GDP per TMR increased from 32 USD/t to 50 
USD/t for the same period. China’s two material efficiency indicators (GDP/TMR and GDP/DMI) 
were much lower than those of the US, Japan, and Western Europe. Nevertheless, as several studies 
have pointed out that over the last three decades China has substantially improved its material 
efficiency. For example, Wang and Yu (2010) in a latest research thoroughly analyzed the material 
flows in Chinese economy. Based on data from 1981 to 2008, they found that there has been a 
relative dematerialization process in Chinese economic development as there is a general decreasing 
trend of material use for per unit GDP and the speed of dematerialization has been accelerating after 
2005. However, as Wang and Yu (2010) point out, while China’s material efficiency/productivity 
has been improving, the scale of Chinese economy is also expanding quickly and there is no sign 
evidence that absolute dematerialization will appear, therefore, Chinese economic growth will be 
subjected to tremendous environmental stress.  

When it comes to the allocative efficiency of materials, we can use the Physical Trade Balance 
(PTB) as an useful indicator. The PTB records a country’s import, export, and trade balance of 
physical material trade. In this context, a surplus refers to net import while a deficit refers to net 
export, which is opposite to the traditional (monetary) trade balance concept. This counter-intuition, 
or opposite definition of physical trade balance, indicates an important idea, which is it is better to 
use foreign natural resources for the sake of maintaining a sustainable home eco-system because the 
ecological burden is outsourced to foreign countries when importing natural resources. In a sense, 
this can be called ‘ecological mercantilism’. Countries may engage in ecological mercantilism if 
they import certain types of natural resources, the extraction of which can cause serious 
environmental burdens, or if they import foreign resources to fill their national reserves.  

Xu and Zhang (2007) calculate China’s PTB and reveal that Chinese PTB showed a decreasing 
deficit from 5 million tones (teragrams or Tg) in 1990 to 1.81 Tg in 1992, and then a decrease 45 Tg 
surplus in 1993 to a 54 Tg deficit in 1998, and then an increasing physical surplus from 1999 to 
2002. Also reported is that from 1990 to 2001, China’s export of coal increased from 17 Tg to 90 
Tg. Li (2004) points out that there is huge hidden material flow associated with energy (especially 
coal) export, therefore, from 1995 to 2002, although the level of China’s direct material export was 
not big, but the hidden flow was very big and China paid much larger ecological environmental 
costs for such material exports.  
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An indicative case is China’s rare earth export. In the 1980s the US was the world’s leading 
producer of rare earth while sizable deposits are known to exist also in Canada, Australia, India and 
Brazil, among other places. In the 1990s, rare earth mines in the US were out-competed by Chinese 
producers who undercut world prices (Livergood, 2010). According to Bradsher (2010), China now 
produces over 95% of the world’s rare earth supply even though it has only 37% of proven reserves,
and China’s dominance in the global rare earths market is ‘not just because of geologic good 
fortune, although there is some of that, but because the country has been willing to do dirty, toxic 
and often radioactive work that the rest of the world has long shunned’. From an allocative 
efficiency perspective, Chinese export of rare earth has been a case of high allocative inefficiency 
because of not only cheap pricing for precious resources but also the serious environmental 
consequences and the hidden costs of human health.  

6.3.2 Energy efficiency 

Energy is a particular type of material. Although the MFA approach takes into consideration of all 
materials include energies (in the form of fossil fuels), energy efficiency as a separate measure of 
economic efficiency has been widely used in national statistics and academic researches. So, in this 
section, I will talk about China’s energy efficiency. 

Compared with material efficiency, China is much more aware of the importance of efficient use of 
energy because China’s per capita energy reserves is very low in the world and the extraction costs 
of domestic energy resources are relatively high. In 1993, China became a net importing country of 
crude oil. In 2002, China became the world’s second largest energy consuming country next to the 
US. Coincident with the high growth of economy is a high growth of energy demand. So China’s 
leaders are very concerned about the national energy security. Wang (2011) points out two basic 
facts about China’s energy efficiency. One is that China has significantly improved its energy 
efficiency since 1978 (cf. Fan, Liao, and Wei, 2007). The other is that China’s energy productivity 
is relatively low and far below than that in industrial countries.  

Li, Wang, and Wang (2010) reveal a general decreasing trend in China’s energy consumption 
intensity (ECI, inverse of energy efficiency/productivity) since 1980 (see Figure 6.6). Zhou, Levine, 
and Price (2010) identify three phases in which China’s energy efficiency changes, the first being 
from 1980 to 2001 where China’s ECI (energy use per unit of GDP) declined by approximately 5% 
per year, the second being from 2002 to 2005 where the ECI increased 3.8% annually, and the third 
phase being from 2006 to 2010 where Chinese government had a mandatory goal of 20% reduction 
of energy intensity in its 11th Five Year Plan. Through aggressive energy-efficiency policies and 
program, by the end of 2010, China has basically met this target100 (19.06% reduction realized101)
due to a reduction of 1.79% in 2006, 4.04% in 2007, 4.59% in 2008, 5% in 2009 (He, 2010), and 
4.01% in 2010102 respectively. Wang (2011) attributes China’s energy efficiency improvement to 
changes in capital-energy ratio, output structure, and technological change. 

100 See, http://news.xinhuanet.com/politics/2011-01/06/c_12953828.htm
101 See, http://env.people.com.cn/GB/13892587.html
102 See, http://news.sina.com.cn/c/2011-03-01/031022029718.shtml
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Figure 6.6 China’s energy consumption intensity 1980-2008 (tce/10,000 CNY) 

Source: Li, Wang, and Wang (2010: 734, Figure 1). Note: the data is based on 2005 constant prices)

However, China’s energy efficiency is still low compared to advanced countries. One report says 
that China remains among the world’s 30 worst countries in terms of energy efficiency103. From 
Table 6.7 we can see China’s energy intensity in Agriculture is lower than that of the US, the EU, 
and Japan. This is mainly because of the low degree/level of China’s agricultural mechanization. In 
the traditional agricultural production mode, fuel-consuming machineries are substituted by manual 
labor therefore energy can be saved. Except agricultural sector, China’s energy intensity is in 
general higher than that of advanced countries except the US. The US had been the world’s biggest 
energy consuming country before China overtook it in 2010, according to the latest data from China 
Energy Research Society104. China’s primary energy consumption in 2010 was 3.25bn tce (tonne 
of coal equivalent), a 6% growth from previous year. According to China Energy Research Society, 
China’s energy intensity in 2010 was still 3 times and 5 times of that of the US and Japan 
respectively. This shows China’s relatively low energy efficiency compared to the developed 
countries.  

103 See, BOFIT Weekly, No 10, 11 March 2011, available at: 
http://www.suomenpankki.fi/bofit_en/seuranta/viikkokatsaus/Documents/w201110.pdf
104 See, http://finance.sina.com.cn/roll/20110226/01559436540.shtml  
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Table 6.7 China’s energy consumption intensity as a percentage of other countries’ in 2007  

Agriculture Industry Manufacturing Transporation Services
China 0.043

kgoe/$PPP 
0.1 kgoe/$PPP 0.131

kgoe/$PPP 
0.012
kgoe/$PPP 

0.032
kgoe/$PPP 

(electricity 
intensity 157 
kWh/$PPP)

World average 86.21% 76.16% 36% (129%)
U. S. 48% 84.03% 74.86% 24%
U. K. 136.99% 112.93%
Germany 116.28% 122.43%
EU 45% 102.04% 94.93% 43% 201% (180%)
France 120.48% 110.08%
Japan 70% 113.64% 109.17% 55% (121%)
South Korea 88.50% 112.08%
Data source: Li, Wang, and Wang (2010)  

6.3.3 Land efficiency 

According to China Environment Report 2000105, although China, as the world’s third largest 
country, has 9.60 million square kilometers land, China’s per capita land was only one third of the 
world’s average while its per capita arable land was less than half of the world’s average106. So, 
land is a relatively scarce resource in China compared to labor. However, as Ash and Edmonds 
(1998) point out that, ‘even allowing for serious under-reporting in official statistics, China’s arable 
land base and water resources have continued to contract’. According to China’s Vice Minister of 
Agriculture Wei Chaoan107, China's arable land totaled 1.83 billion mu (122 million hectares) in 
2009, close to the bottom line set at 1.8 billion mu. So, the efficiency of use of land is very 
important for Chinese economy. However, according to Wang (2008a, 2008b), China’s urban use of 
land is basically of extensive use mode and its usage efficiency, in terms of a combination of social, 
economic, and environmental performance indicators, is very low compared that of developed 
countries (see Table 6.8, Table 6.9). This low efficiency of land use argument is overwhelmingly 
supported by many Chinese scholars, e.g., Song, Song, and Song (2006). 

105 See, http://cer.jlu.edu.cn/shuiwen/Hygb/hjzkgb/2000CER.pdf
106 According to Fei Xiaotong (or Fei Hsiao-t’ung) (1982), a prominent sociologist in China, the average cultivated land 
per capita in China was about 1/7 of a hectare.
107 See, http://www.chinadaily.com.cn/bizchina/2010-03/10/content_9569181.htm
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Table 6.8 China’s efficiency of land use (internal and international comparison) 

Data source: Wang (2008a: 81, Table 3.6). Notes: in Table 6.9, land usage per capital, living space per capita, road area 
per capita, and green area per capita are in square meter per person; GDP per squre kilometer land is in 10,000 
CNY/km2 for Chinese cities while in 10,000 USD/km2. GDP per capita is in CNY/person. 

Table 6.9 China’s efficiency index of land use (internal and international comparison) 
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02
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0.633
1
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97

Data source: Wang (2008a: 83, Table 3.13)

The fundamental reason for the low efficiency of land use in China has been the public property 
rights of land. In China, urban land property rights are held by the ‘nation’ while the rural land 
property rights are in the hand of rural ‘collective’, i.e., the village. This unique land property rights 
system stipulates in theory that the urban lands are owned by all urban citizens while the rural lands 
are owned by the village members. However, in practice there is a lack of real ownership of land 
which causes a lot of problems in urbanization and marketization of lands.  

In Mao’s planned economy time, urban lands were applied by state-owned working units (SOEs 
and governmental organizations) and given by the central and local governments after approval. 
Due to lack of incentives for improving land efficiency, working units often applied more land than 
needed if used efficiently. So lands were used in general inefficiently and the urbanization process 
was carried out with wasteful use of land. After Deng’s reform in 1979, China gradually started the 
marketization reform of land. In 1986 China made its Land Management Law and in 1988 Chinese 
Constitution was amended to allow transfer of land use rights. In 1991 Chinese government 
promulgated a State Council statute on urban land use rights transfer, which made possible and 
reality the separation of land ownership and use rights.  

Under the 1991 statute, urban organizations who demand land can buy land from the governments 
and can transfer their use rights of land to other organizations based on market prices. Some 
organizations may get discounted and even free-of-charge lands from the governments if the 
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purposes of land use are for public goods and social welfare. Under the law and statute, Chinese 
governments can requisition rural collective lands when needed. However, there is an upper limit 
for compensation for requisitioned land which is often far less than the market value of the land 
after converted into non-agricultural land, which is made possible by the collective rural land 
property rights system in which the villagers collectively own the lands in theory but do not own 
anything in practice. Since there are huge economic gains by requisitioning land and selling on the 
market, local governments have huge incentives to do so, therefore, China urbanization has been 
rapid since mid-1990s. Due to Chinese hukou system in which a Chinese citizen is registered as 
either an urban citizen or rural citizen, rural citizens are discouraged and restricted to some extent 
migrating from rural area to urban cities. So, since mid-1990s, China’s urbanization speed has been 
faster than the growth of urban population, which indicates the low efficiency of urban land use.  

Another reason for this low efficiency of land use has been China’s blind pursuit of GDP growth. 
local government officials are promoted by making high GDP growth, which gives them high 
incentive to urbanization and industrialization. In 1980s and 1990s there were fever of development 
zones which caused huge waste of lands that were granted for development zone projects but left 
idle for many years. In 1997 Chinese government decided to freeze land application for one year. 
After the restriction was lifted, within the next seven years, more than 100 million mu (or 6.67 
million hectare) of Chinese farm lands were transferred for urban use (Zhang et al., 2005). From 
this, we can see China’s rapid expansion of urban land uses is of extensive growth mode. Especially 
after 2003 when Chinese government treated real estate industry as one of China’s pillar industry, 
Chinese real estate industry has been growing rapidly, which generate not only high GDP growth 
but also fiscal revenues for local governments. Therefore, we see the reality in China that local 
governments and real estate developers are colluding with each other to creating a huge real estate 
bulb in which the vast majority of China’s still poor citizens have to bear super high housing prices. 
While many people cannot afford a flat, many houses are bought for speculations rather than for 
living by a relatively small group of rich people.  

6.4 The overall efficiency of Chinese economy
As discussed before, economists often use multiple factor productivity (MFP) or total factor 
productivity (TFP) to measure the overall or comprehensive efficiency of an economy, in contrast 
to the partial productivity measures like labor productivity and capital productivity.  

There exist three main approaches to measuring TFP growth: the growth accounting approach, the 
index number approach, and the distance function approach (Carlaw and Lipsey, 2003). Although 
initially the most common approach was growth accounting method originated in Solow (1957), the 
index number and distance function approaches are becoming more common (Carlaw and Lipsey, 
2003). Mawson et al. (2003) also identify another approach which is the econometric approach 
pioneered by Berndt and Christensen (1973). Here, I briefly introduce the three main approaches 
and the major problems associated with them. 

6.4.1 The growth accounting approach to TFP 

The growth accounting approach is based on the idea as follows, namely, if all input factors in the 
production process are correctly accounted for, TFP growth can be then viewed as the part of 
growth in real output that is not accounted for by the growth in input factors. Therefore, in this 
approach the TFP growth is a residual that is normally called Solow residual in honor of Solow’s 
(1957) seminal work.  
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For a general expression, we can write the economic production function as Y= Af(L, K, R), where 
Y is the output, L is labor input, K is capital input, R is natural resources input, f is the production 
function which specify how the input factors (L, K, R) will be converted into the output Y, and A is 
the productivity level which determinates how much output Y can be produced by a unit of the 
input factor (L, K, R) combined.  

From the production function Y= F(X) = Af(L, K, R) we can get TFP = A = Y/f(L, K, R). To 
measure TFP and its growth rate, we need to specify the production function f and to calculate the 
aggregated outputs and inputs. The simple Cobb-Douglas production function states 

Y = A * La * Kb , (a+b=1)  (1)

where L is an index of aggregate labor inputs, K is an index of aggregate capital inputs, ‘a’ and ‘b’ 
are the share of output/income paid to labor and capital, then we can express the level of TFP as 

TFP = A = Y / La * Kb  (2)

Then, the growth rate of TFP is calculated as an arithmetic index generated by taking time 
derivatives of both sides of the TFP expression  

ΔTFP = ΔA =ΔY – a * ΔL – b * ΔK  (3)

where the dot superscript denotes the time derivative.  

In theory, there are several problems associated with the growth accounting approach that uses a 
production function as Carlaw and Lipsey (2003) have pointed out. Firstly, they doubt the strong 
assumption that we can separate the production function f and the productivity factor A by 
assuming production function remains stable with productivity-increasing changes in technology 
being registered solely by productivity increases. Secondly, they are skeptical about the strong 
assumption that we can meaningfully measure the total inputs of factors over long periods and 
across very different technologies. Thirdly, they see serious problems in the aggregation from the 
production functions for individual products to the economy-wide production function used to 
calculate the TFP, which is impossible when the markets contain the mixture of monopoly, 
oligopoly, monopolistic and perfect competition.  

In practice, there are two problems with the use of growth accounting approach. The first is, if we 
use a different aggregate production function than the Cobb-Douglas version, the TFP growth may 
be different. For example, Lipsey and Carlaw (2000) suggest the following production function 
with an explicit consideration of natural resources as an input factor besides the traditional inputs 
labor and capital.  

Y = A * La * Kb * Rc , (a+b+c=1)  (4)

The second problem lies in the assumption that a+b=1, which may not be true. Mawson et al. (2003) 
point out a and b actually are the elasticities of output with respect to labor and capital, which are 
typically not readily available and need to be estimated. 

Solow (1957: 312) uses the term ‘technical change’ as a ‘shorthand expression for any kind of shift 
in the production function’, i.e., the TFP growth. However, Carlaw and Lipsey (2003) argue that 
TFP is not a measure of technological change and only under ideal conditions does it measure the 
supernormal profits associated with technological change. Abramovitz (1956) points out that since 
we know little about the causes of productivity increase, the TFP growth may be taken as some sort 
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of ‘measure of our ignorance’, which still seems to remain true today as economists are still 
struggling with how to precisely calculate TFP growth.  

6.4.2 The index number approach to TFP 

The index number approach is widely used by statistical agencies that produce regular productivity 
statistics (Mawson et al., 2003). For example, the Australian Bureau of Statistics calculates market 
sector MFP using the index number approach based on a Tornqvist index, as does the US Bureau of 
Labor Statistics. 

The index number approach produces a TFP index by dividing an output quantity index by an input 
quantity index. The quantity index is a measure reflecting the average of the proportionate changes 
in the quantities of a specified set of goods and services between two periods of time, which has no 
meaning from an economic point of view if it involves adding quantities that are not commensurate, 
although it is often used as a proxy for a volume index108

Suppose that the production process uses N inputs to produce M outputs in each accounting period. 

Denote the quantity of output m produced in period t by 

. There exist various indexes, four most 
commonly used are the Laspeyres index, Paasche index, Fisher index and Tornqvist index. 

for m = 1, 2…, M, and denote the 

quantity of input n used in period t by  for n = 1, 2…, N. 

With vectors of prices and quantities for the m 
different outputs produced in an economy at time t = (0, 1), the Laspeyres, Paasche, Fisher and 
Tornqvist indexes are computed respectively as

where the period t revenue share for output m is defined as

which is used to weight the individual output growth rates, where is the average selling price 
for output m in period t.  

Similarly, with the input price vector and input quantity vector we can get the counterpart 
input quantity indexes respectively as 

108 See, http://stats.oecd.org/glossary/detail.asp?ID=2221  
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Where the period t cost share for input n is defined as 

Now, a productivity index can is defined as and calculated by an output quantity index Q(p0, p1, y0,
y1) divided by an input quantity index I(w0, w1, x0, x1).

Although the idea of calculating productivity index is straightforward, there are several problems 
associated with this approach. The first one is in the choice of what type of index to use. There are 
two approaches for index selection, the economic and the axiomatic. The economic approach 
selects index number formulation on the basis of an assumed underlying production function and 
assumed price taking profit maximizing behavior on the part of produces. Carlaw and Lipsey (2003) 
point out that some of the assumptions are based on the abstract and unreal world of end-state 
staionary general equilibrium and have no counterpart in the reality of process competition with 
path dependent and uncertain technological change. The axiomatic approach compares the 
properties of the index number formulations with ‘desirable properties’ and the index number that 
has the largest number of desirable properties is then selected. Carlaw and Lipsey (2003) point out 
among the four indexes only the Fisher index has all of desirable properties outlined in the 
axiomatic approach, thus selecting an index other than Fisher index may not meet the criteria of the 
axiomatic approach. 

The second problem with the index number approach lies in the aggregation problem, i.e., the 
importance of share weights on the aggregation procedure. Fox (2004) illustrates the aggregation 
problem by presenting a ‘productivity paradox’ which shows that in cross country productivity 
comparison it is possible for one country to have higher productivity in all sectors than another 
country and yet have lower aggregate productivity due to the affect of sectoral share weights on the 
aggregation procedure. This ‘productivity paradox’ can happen within countries as well when 
individual firms or sectors productivity may increase yet at the aggregate level productivity can still 
fall (ibid.).

The third problem is how to obtain the necessary price and quantity data in order to construct the 
indexes. The problem is especially serious when making international productivity comparison for 
two reasons, one being that different countries may price differently for same/similar inputs and 
outputs, the other being that different countries use different currencies whose real purchasing 
powers are different from their nominal exchange rates. To remedy the problem, some scholars use 
the ‘internationally harmonized’ prices (e.g., Jorgenson, 2003; Schreyer, 2000) when calculating the 
indexes for international comparison. 

6.4.3 The distance function approach to TFP 
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The distance function approach uses an output distance function to measure how close a particular 
level of output is to the maximum attainable level of output that could be obtained from the same 
level of inputs if production is technically efficient (Mawson et al., 2003). To implement this 
technique, one must precisely identify the state of technology or production frontier at every point 
in time and at every level of aggregation. Unfortunately, as Carlaw and Lipsey (2003) point out that 
this is not possible given the data available. Like measuring technical efficiency at the 
microeconomic level, researchers have used DEA (data envelopment analysis) technique to estimate 
the production frontier (e.g., Fare et al., 1994). However, some scholars like Diewert and Lawrence
(1999) and Carlaw and Lipsey (2003) have expressed skepticism about the practical merit of the 
DEA approach to identifying an economy-wide or world-wide production frontier. As Carlaw and 
Lipsey (2003) point out that there is an implicit assumption underlying the technique that all units 
being compared, countries or industries, have the same aggregate production function relating 
inputs to outputs, however, identical production function across industries and countries is not an 
acceptable assumption as evidence suggests that even firms within one industry do not have 
identical functions as the productivity and profitability levels varies greatly across firms. 

The major measurement problems associated with measuring TFP have been well identified by 
scholars. For example, Griliches (1987) outlines eight conceptual and empirical problems including: 
(1) a relevant concept of capital, (2) measurement of output, (3) measurement of inputs, (4) the 
place of R&D and public infrastructure, (5) missing or inappropriate data, (6) weights for indices, (7) 
theoretical specifications of relations between inputs, technology and aggregate production 
functions, and (8) aggregation over heterogeneity (cited in Carlaw and Lipsey, 2003). Yet, these 
problems have not prevented scholars from doing productivity research and making comparison 
within or across countries. It is beyond the scope of the current study to discuss how to better 
measure productivity. Also, due to the technical complexities and the underlying problems of the
existing approaches to measuring productivity, I will not calculate but instead make reference to the 
existing studies on China’s productivity in this research. 

6.4.4 China’s total factor productivity 

From above analysis of the three major approaches we can see that there are many problems with 
using these approaches and therefore different scholars may come up with different calculations if 
they use different approaches, and even if they use the same approach but they may come up with 
different results if they calculate the capital stock in different ways or if they incorporate different 
combinations of input factors, such as labor, capital, human capital, materials, energies, and lands.  
So, in the extant literature on China’s TFP, we find many competing arguments. On the one hand, 
some scholars argue Chinese growth was largely due to growth of input factors rather than growth 
of TFP, e.g., Young (1995) and Krugman (2000), therefore, growth of ‘extensive’ nature (e.g., Wu 
Jinglian). On the other hand, some scholars argue Chinese economic growth is due to not only input 
factor growth but also TFP growth. For instance, Yi, Fan, and Li (2003) argue that it is 
unimaginable that Chinese TFP has not improved given the following four factors: institutional 
change due to reform, technological advancement, accumulation of human capital due to 
educational investment, and Chinese currency exchange rate trend and increasing official foreign 
exchange reserves. Li and Chen (2006) support Yi, Fan, and Li’s (2003) argument by adding 
another factor: the structural change of China’s dual economy. Liang (2006) argues that the TFP 
growth has been the largest contributor to the GDP growth 1979-2005 in China (see Table 6.10). 

Due to the problems associated with TFP calculation, I cannot judge with confidence which study 
gives more accurate result. However, my guess is that China’s economic growth cannot be 
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attributed solely to the growth of input factor, in other words, China’s TFP has been improving. 
However, how much of Chinese TFP growth is far from clear and certain. 

Table 6.10 Liang’s (2006) attribution of Chinese economic growth 

6.4.5 China’s terms of trade 

As explained before, a country’s terms of trade (TOT) may offer some information about a 
country’s overall efficiency. According to Gaulier (2006), it would be expected that export prices of 
an industrializing country like China would gradually catch up and thus improve its TOT, however, 
this is not the case, and in fact, China’s TOT have been sharply degraded over recent years (18% 
drop for the period 1998-2004) and Chinese export prices dropped more than 15% between 1995 
and 2002. Kwan (2002) observes that while China has become the ‘factory of the world’, the value-
added segments accessible to China (as well as other developing countries) are largely limited to the 
part around the tip of the ‘smiling curve’ (see Figure 6.7), i.e., fields where value added is the 
lowest. Kwan points out that the smiling curve has been getting steeper and steeper for China. With 
a declining TOT, China may be trapped in a grave situation of ‘immiserizing growth’ in the sense 
that an increase in production has not necessarily led to an increase in real income. 

This is resulted both from very high productivity growth in Chinese manufacturing sector and from 
intensified competition among other price-competitors. China’s declining TOT can be seen as a 
result of allocative inefficiency for the following reason. China has built up excess capacities in 
almost all industrial sectors. With high savings rate, China has to rely on foreign demands to absorb 
these excess capacities. With intensifying competition from other price-competitors, Chinese 
producers have to rely on price competition due to lack of core technologies and brands, therefore,
Chinese export prices decline relative to Chinese import. If China were able to increase domestic 
demand or to curb the overcapacity problems in the first place, China would have not faced such 
intense price competition in the export markets. In this sense, China has overall misallocated its 
resources. To improve China’s allocative efficiency, China has to address the structural problems its 
economy faces. I will discuss more about this issue in the next chapter.  
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Figure 6.7: The ‘smiling curve’ of value-added chain

Source: Kwan (2002) http://www.rieti.go.jp/en/china/02081601.html
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Chapter 7: The sustainability dimension
In this chapter, I discuss the sustainability dimension of China’s national competitiveness. As 
mentioned in the Analytical Framework chapter, we can assess the sustainability of a country’s 
economic growth/competitiveness by asking if the country is or will be facing any economic, 
environmental, social and demographic constraints. Here, the economic constraints are mainly 
about structural problems of the economy, i.e., internal and external imbalances; environmental
constraints are mainly about environment pollutions and natural resources (materials and energies) 
constraints; social constraints are mainly about social tensions, domestic as well as international; 
and demographic constraints are about the problems of aging population and shortage of labor 
supply.  

In recent years, many scholars, outside and inside China, have argued that China’s economic 
growth has been largely investment and export driven, and the so-called Chinese economic 
‘miracle’ is in fact a myth and the real truth is that Chinese economic development is of extensive 
growth nature, i.e., large consumption of input factors with relatively low productive efficiency109.
Therefore, they argue that China’s growth or competitiveness is not sustainable (e.g., Huang, 2011; 
Yu, 2010), and some people even argued that China was facing a coming collapse (Goldstone, 1995; 
Chang, 2000). This ‘China collapse’ view might be of over-exaggeration, however, the challenges 
Chinese economy is facing today is formidable. Chinese Premier Wen Jiabao has openly expressed 
his deep concerns about sustainability of Chinese growth110

In the following sections, I will discuss the deep economic, environmental, social (Nolan, 2005) and 
demographic challenges China is and will be facing. It is worth noting here that the presence of 
sustainability challenges does not imply non-sustainability because whether the economy can 
sustain depends on how the nation copes with those challenges. 

.

7.1 The economic constraints – the structural imbalances of Chinese economy
Despite rapid growth in the past three decades since 1978, there are problems of structural nature 
(Woo, 2006) facing Chinese economy. China’s growth, according to Wen Jiabao, is unstable 
because of very high rate investment growth, too much of bank credit, excess liquidity, and too 
large trade and BOP surplus; it is unbalanced because of urban-rural inequality, regional inequality, 
and imbalance between economic and social developments; and it is uncoordinated because of 
sectoral imbalances in primary, secondary, and tertiary industries as well as investment-
consumption imbalance. So, we see there are many internal and external imbalances (Bergsten et al., 
2008; Fan, Wei, and Liu, 2010), which I am going to briefly analyze. 

7.1.1 Internal imbalances 

Along with rapid economic growth since 1978, China has seen widening regional disparities (Saich, 
2011:190), which has caused great concern about both the sustainability of economic development 
and social stability in China (Liu et al., 2011). Many studies have shown a clear change pattern in 

109 A prominent Chinese economist with this extensive growth view is Wu Jinglian. See Wu, J.-L. (2004) ‘注重经济增

长方式转变，谨防结构调整中出现片面追求重型化的倾向’ (To pay attention to the transformation of economic 
growth mode, and to be cautious about the tendency of over-pursuing heavy industries in the structural adjustment’, 
available at: ‘http://www.hongfan.org.cn/file/upload/2009/07/31/1280596502.pdf
110 See, Wen’s press conference during The Fifth Plenary Session of China’s Tenth National People’s Congress on 16 
March 2007, available at: http://npc.people.com.cn/GB/28320/78072/78081/5480100.html
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China’s regional inequality, namely, from 1978 to 1990, the regional gaps of per capita GDP 
declined evidently (Jian, Sachs, and Warner, 1996; Li, Feng, and Hou, 2004; Natrajan, 2006); 
however, since 1990, the trend has been reversed and the regional inequality has continuously 
increased while the speed of widening has slowed down since 2000 (Xu and Li, 2006).  

Table 7.1 presents the regional shares of GDP and population of China’s East, Center, West, and
Northeast. From this table we can see that from 1980 to 2005 China’s East has increased its GDP 
share from 43.8% to 55.3% while the GDP shares of all the other three regions have decreased. 
Figure 7.1 shows the regional per capita GDP comparison in China (in terms of the ratio of per 
capita per capita GDP of the other three regions to that of China’s East). Figure 7.2 shows the 
absolute per capita GDP gaps in China’s four regions. All these data show clearly a rising trend in 
China’s regional inequality.  

Table 7.1 China’s GDP and population structure by regions (%)

1980 1990 2000 2005

GDP Population GDP Population GDP Population GDP Population

East 43.8 33.9 45.9 34.1 53.5 35.1 55.3 36.4

Centre 22.3 28.3 21.8 28.5 19.2 28.1 18.9 27.2

West 20.2 28.7 20.3 28.5 17.3 28.3 17.4 28.1

Northeast 13.7 9.1 11.9 8.8 9.9 8.6 8.5 8.4
Data source: Li and Xu (2008: 4, Table 1.1)

Many explanations have been provided for China’s rising regional disparity (Liu et al., 2011), such 
as natural resource endowments (Zhang et al., 2008), factor market distortions (Lu, 2008), exports, 
trade liberalization, and globalization (Sha, Naudé, and Viviers, 2007), policies (Chen and Zheng, 
2008), technological changes in different regions (Liu et al., 2001). Based on decomposing the 
Chinese Gini coefficient from 1978 to 2006, Chen et al. (2010) argue that the key factor of income 
disparity comes from the widening urban-rural income disparity.  

Figure 7.1 China’s regional per capita GDP comparison (compared to per capita GDP of the 
Eastern region)

Source: Li and Xu (2008: 5, Figure 2.1)
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Figure 7.2: The absolute per capita GDP gaps in China’s four regions (CNY) 

Source: Wu (2007: 11, Figure 1)

According to China’s official figures111 (see Table 7.2), in 1978, the urban-rural income ratio was 
2.56:1 when urban and rural average incomes stood at 343 and 134 CNY respectively. After China 
introduced the household contract responsibility system (HCRS) to countryside in 1978, Chinese 
rural economy started to grow rapidly and rural income was quickly catching up with urban income 
level before Chinese government started urban reform in 1984. In 1983 the urban-rural income ratio 
was reduced to its narrowest at 1.82:1 in the post-reform period when the urban and rural average 
incomes were 564 and 310 CNY respectively. However, after the focus of economic reform moved 
from countryside to the cities in mid-1980s, the income growth of rural residents slowed and the 
urban-rural income gap widened. In 2000, the income ratio exceeded the 1978 level and it went up 
to 3.33:1 in 2009. If we take into consideration of other government services such as education and 
health care benefit, the urban citizens are six time better off than rural residents, according to one 
estimate 112 . showing widening urban-rural income gap, indicating an unbalanced social 
development. Figure 7.3 shows the change and trend of China’s urban-rural income and Gini 
coefficient since 1978. 

111 See, Xinhua News Agency (2010) ‘China's urban, rural income gap widens’, China Daily, 22 January, available at: 
http://www.chinadaily.com.cn/bizchina/2010-01/22/content_9361049.htm
112 Wei Houkai, a professor of Chinese Academy of Social Science, argued that the real urban-rural income ratio should 
be 4-6 if the comparability factor is taken into consideration. See, http://www.chinanews.com/cj/cj-gncj/news/2009/06-
15/1734339.shtml; also, see Ma, Josephine (2005) ’Wealth gap fueling instability’, South China Morning Post, 22 
December.
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Table 7.2: China’s urban-rural income gap 1978-2009 (CNY) 

1978 1983 1990 1997 2000 2004 2007 2008 2009
Urban 
income 

341 564 1510 5160 6280 9422 13786 15781 17175

Rural 
income 

134 310 686 2090 2253 2936 4140 4761 5153

Urban rural 
gap

207 254 824 3070 4027 6486 9646 11020 12022

Urban/rural 
income 
ratio

2.56 1.82 2.20 2.47 2.79 3.21 3.33 3.31 3.33

Data source: China Statistic Yearbooks 2010

Figure 7.3: China’s Urban-rural income ratio and Gini coefficient

Source: Huang and Wang (2010a:8, Figure 6)

The urban-rural income disparity is to a large degree a result of the sectoral imbalances in the 
development of China’s primary, secondary and tertiary industries. At the beginning of the 
economic reform and opening in 1978, China’s primary industry and tertiary industry accounted for 
28.2% and 23.9% of the national GDP respectively while the secondary industry (industry and 
construction sectors) accounted for 47.9% of the GDP. Over the last three decades, China’s primary 
industry’s share of GDP declined to 11.3% and the tertiary industry’s share of GDP rose to 40.1% 
while the secondary industry stayed roughly the same percentage at 48.6% in 2008. Although, with 
the decline of primary industrial GDP share, China’s primary industrial employment share was 
dramatically reduced (from 70.5% in 1978), China today still has 39.6% of its work force employed
by the primary industry (see Table 5-11). According to China’s National Bureau of Statistics (NBS) 
report on 30 years of reform and opening113

113 See, 

, from 1978 to 2007, the average annual growth rates for 
China’s primary, secondary, and tertiary industries are 4.6%, 11.6%, and 10.8% respectively. In 
addition, for the same period, while China’s per capita GDP has grown at an average 8.6%, the 
growth rate of the average Chinese peasant net income is 7.1%. It is clear that while the secondary 

http://www.stats.gov.cn/tjfx/ztfx/jnggkf30n/t20081027_402512199.htm



Chapter 7: The sustainability dimension

121

and tertiary industries have grown rapidly in the post-reform era, China’s primary industry has 
lagged behind. 

The widening regional and urban-rural disparities and the slow growth in rural income have 
constrained China’s domestic consumption (and therefore consumption-saving imbalance). Figure 
7.4 contrasts the changes in China’s national savings rate and final consumption rate (as a 
percentage of China’s GDP). By 2007, China’s final consumption as a percentage of its GDP was 
about less than 50% while its savings rate stood at 54.3% of its national GDP in 2008 (Ma and Yi, 
2010). Table 7.3 provides an international comparison of national savings rates. Although Asian 
countries tend to have a relatively high savings rate compared to other countries, China’s savings 
rate is still staggeringly high given its GDP size. 

Figure 7.4: China’s gross national saving and final consumption expenditure (%GDP) 

Source: Ma and Yi (2010: 6, Graph 2)

Table 7.3: International comparison of gross national saving (%GDP) 

1990 1995 2000 2005 2008
China 39.2 42.1 36.8 51.2 54.3
India 23.0 24.5 23.8 34.3 33.6
Japan 33.2 29.3 27.5 26.8
Korea 37.7 36.2 33.6 32.7 31.9
Mexico 23.6 21.1 23.8 23.3
Singapore 43.6 49.3 46.9 48.7 48.3
Austrilia 18.6 18.7 19.7 21.6
Canada 17.3 18.3 23.6 23.8
France 20.8 19.1 21.6 18.5 18.9
Germany 25.3 21.0 20.2 22.2 26.0
Italy 20.8 22.0 20.6 19.5 18.2
Switzerland 33.1 29.6 34.7 36.9
UK 16.4 15.9 15.0 14.6
US 15.3 15.5 17.7 14.6 12.1
Data source: Ma and Yi (2010: 5, Table 1)
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Chinese household savings as a share of the disposable income nearly doubled from 16% in 1990 to 
30% in 2007 (Wei and Zhang, 2009). There are several theories explaining savings behaviors in 
economic literature (Wei and Zhang, 2009), such as cultural norm theory which argues some 
cultures encourage thrift and savings, life cycle theory which predicts that the savings rate rises with 
the share of working age population in the total population (Modigliani, 1970; Modigliani and Cao, 
2004), precautionary savings motive (Blanchard and Giavazzi, 2005; Chamon and Prasad, 2008), 
and low level of financial development which limits investment opportunities. It is true that 
Confucian culture treats thrift as a virtue and therefore encourages hard work and saving. From 
Table 7.3 we can see all the Confucian-influenced countries (Japan, Korea, and Singapore) have a 
relatively high savings rate compared to other economies. In China, there is a cultural tradition that 
parents save for their children. However, cultural norms tend to be persistent and therefore can 
hardly explain the visible rise in the savings rate over the last two decades in China (Wei and Zhang, 
2009). So apart from this cultural tradition, there are other factors contributing to China’s high 
saving pattern.  

One institutional factor is the lack of social security net in Chinese society, due to which Chinese 
people often have preventive savings, namely, they save for the future’s needs such as health care, 
retirement, children’s education and marriage, and other unexpected. China has a unique household 
registration system, i.e., hukou, which divides Chinese citizens into urban and rural ones (Chan and 
Buckingham, 2008). In Mao’s time, rural citizens were restricted to migrating to cities without 
official approval and they did not have much social welfare benefit. In the reform era, social 
security benefits have been largely limited to urban citizens although the Hu-Wen Administration 
has extended some social welfare to rural population in recent years, such as the new rural 
cooperative medical insurance scheme. However, over the past 15 years, China’s SOE sector has 
undergone drastic restructuring process. As a result of this SOE restructuring, 50.43 million SOE 
employees have been downsized in the period 1995-2008 with very low lay-off compensations. The 
feeling of job insecurity and future uncertainty has contributed to the perceived needs of preventive 
saving for future.  

Another social factor is identified by Wei and Zhang (2009) that Chinese people increasingly 
engage in competitive saving under rising sex ratio. Due to China’s ‘one child policy’ and Chinese 
traditional preference for a son over a daughter, China’s sex ratio (boys: girls) at birth has risen 
from 106:100 in 1980 to 122: 100 in 1997 to about 120: 100 by 2007 (Wei and Zhang, 2009). In 
2008, China has 683.57 million males and 644.45 million females, i.e., 39.12 million more males 
than females. This sex imbalance gives rise to intense competition in the ‘marriage market’, which 
in turn gives incentive for Chinese parents to save in order to improve their son’s attractiveness for 
marriage. Wei and Zhang (2009) argue that this competitive saving motive factor can potentially 
account for about half of the actual increase in the Chinese household savings rate during 1990-
2007. This argument, if valid, has important implication because the sex ratio imbalance is of 
structural nature, i.e., it cannot be solved in short run. Indeed, we have been witnessing a societal 
transformation in which many traditional Chinese values are given way to consumerism and 
materialism (money-worship) which are prevailing in today’s China. These days, many Chinese 
girls expect their boyfriends to have a flat and a car before they can get married. For many people, 
such an expectation is impossible to meet because of the high and rising housing prices which are 
out of ordinary Chinese people’s affordability.  

Household savings is only part of the story because it is just close to half of Chinese national 
savings (Wei and Zhang, 2009). Fan, Wei, and Liu (2010: 8) point out that from 1992 to 2007 the 
main contributor to China’s rising savings rate has been the corporate savings. From Figure 7.5 we 
can see that the share of household savings in China’s national savings declined from 56% in 1992 
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to 32% in 2007 while the government savings changed relatively little and hovered around 16%. In 
contrast, the corporate savings has jumped from 28.7% in 1992 to 48.7% in 2007. Ma and Yi (2010) 
provide another different calculation for the same period. Their data show the household savings 
share declined from 55.77% to 42.86%; corporate savings share increased from 32.14% to 36.29%; 
and the government savings share increased from 12.09% to 20.85%.  

Figure 7.5: The structure of China’s national savings 

Source: Fan, Wei, and Liu (2010: 9, Figure 4)

Fan et al. (2010) argue that the fundamental cause of the change of savings structure in China is the 
change in income structure. According to their data, the ratio of the disposable income of residents 
to the disposable income of business and government entities has declined from 2.27 in 1992 to 
1.36 by 2007. Figure 7.6 shows the movement of labor’s share of GDP, from which we can see that 
labor’s share experienced an increase from 57% in 1978 to 60.9% in 1984, and then a small down 
turn from 1986 to 1989 and jump the peak point in 1990 and then had a big slump during the period 
1990-1993 and then rose again to 59.3% in 1998 and since then it has continuously declined. Along 
with the decline of labor share of GDP is the increase of government revenue and corporate 
earnings (see Figure 7.7 and Figure 7.8). According to Fan et al. (2010), there are many reasons for 
the rise of corporate earnings, one being technological advancement and productivity gain, another 
one being labor wage growth lower than labor productivity growth, and another important one 
being the strong growth of SOE profits. Chinese Central SOEs (i.e., supervised by the SASAC) as a 
group has increased their total profit from 240.5 bn CNY in 2002 to 1131.5 bn CNY in 2010, with 
an average growth rate at 21.36%. While SOEs have improved their efficiency by laying off 
redundant workers and investing in new technologies and equipments, the main reasons for their 
high growth and high profitability has been their monopolistic advantages, their access to 
preferential bank loans, resource SOEs’ low and even no costs of using national natural resources, 
and having paid little dividends to the nominal shareholder the state (Kuijs, Mako, and Zhang, 2005) 
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Figure 7.6: Movement of labor’s share of GDP in China 1978-2007 

Source: Zhou, Xiao, and Yao (2010, Figure 1)

Figure 7.7: The change of household and government income in China (as a percentage of 
GDP)

Source: Ma and Yi (2010, Graph 14 and Graph 11)

Figure 7.8: The ratio of corporate operating profit to GDP in China 

Source: Fan, Wei, and Liu (2010: 10, Figure 8)

China’s high savings rate makes high investment rate possible. Figure 7.9 shows the growth of 
China’s investment since 1979. Indeed, China’s growth has been investment-driven (Beim, 2011: 4)
and therefore is characterized by serious consumption-investment imbalance. From Figure 7.10 we 
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can see China’s investment rate has always been above 30% of its GDP since 1978. According to 
Ye Tan114, an influential economist in China, China’s average investment rate is 37.4% for the 
period 1978-2008 and from 2003 it has been continuously over 40%, almost twice as the world 
average rate of investment (22.7% since 1980s).   

Figure 7.9: China’s real investment growth 1979-2008 

Source: Beim (2011: 19, Figure 1) 

Figure 7.10 China’s savings rate and investment rate 1978-2009 

Source: Huang and Wang (2010a:7, Figure 4)

7.1.2 External imbalance 

From Figure 7.10, we can also see that since 1994, China’s savings rate has been always higher than 
its investment rate. According to economic theory, the savings-investment gap will be expressed by 

114 See, Ye Tan’s blog http://blog.qq.com/qzone/622004674/1277920677.htm
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the net export115

As China’s trade balance dominates its current account balance, China has maintained a large 
current account surplus. Figure 7.11 shows China’s current account balance as a percentage of its 
GDP, from which we can see China’s current account surplus in 2007 was above 10% of its GDP. 
Indeed, in 2007, China’s current account surplus amounted to more than 50% of the US current 
account deficit. Yu (2007) argues that growing external imbalances were not in the interest of China. 
Running persistent current account surplus, according to Yu, means China as a low-income 
economy is exporting capital to rich countries. This is so because of China’s control of foreign 
reserves. Foreign reserves earned and received by Chinese firms and people must sell to the state. 
Therefore, with continuous inflow of trade surplus and FDI, Chinese state has accumulated a large 
reserve of foreign exchange. To maintain and increase the value of the reserve, Chinese government 
has invested a substantial portion of the reserve (about 1 trillion USD by 2010) in the US Treasury 
bonds. By buying US Treasury bonds, Chinese government is essentially exporting financial capital 
to the US. In addition, compared to the double digital return on foreign investment in China, 
China’s purchasing in US T-bonds is very low-yield investment. If we consider devaluation of the 
US dollar due to US’s quantitative easing monetary policy, China’s holding of huge foreign 
exchange reserve (2.84 trillion USD by the end of 2010) is not beneficial.  

. Correspondingly, China’s trade balance has always been in surplus since 1994 and 
it grew rapidly from 2004 to 2008 (at 295.45bn USD) before the global financial crisis hit the global 
economy and reversed the growth trend of Chinese net export. Even so, China’s net export stood at 
196.1bn USD in 2009 and 183.1bn USD in 2010 respectively (see Table 5-17 in Chapter 5). An 
important reason for China’s growing trade surplus during the period of 1994-2008 is China’s 
export-promotion industrialization strategy learned from the East Asian development experience. 
This strategy succeeded in creating jobs to absorb China’s vast army of rural surplus labor, 
attracting foreign direct investments in processing trades, and earning China massive foreign 
exchange reserves.  

Figure 7.11 China’s current account balance 1985-2009 (as a percentage of GDP) 

Source: Huang and Tao (2010, Chart 1)

115 This is because the national GDP equals to consumption plus savings (i.e., non-consumption) while GDP is also 
equal to the sum of consumption, investment, and net export. In equation format, Y = S + C, and Y = C + I + NX. 
Therefore, S – I = NX.
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Besides the current account surplus, China has always had a capital account surplus since 1985 
except 1992 and 1998. The most important contributor to China’s capital account surplus is FDI 
inflows into China (see Figure 7.12). Therefore, China has had continuously a ‘twin surplus’ since 
1994. Such a persistent external imbalance in Chinese economy has been under serious criticisms 
inside and outside China. In spite of Chinese government’s great efforts, this external imbalance can 
hardly be solved in short run. As scholars have pointed out, the external imbalance has been a result 
of the internal imbalances such as consumption-investment imbalance, which is caused by high 
savings rate, which in turn is caused by many structural problems. Therefore, in order to make 
Chinese growth sustainable, Chinese government has to solve those structural problems, which is 
by no means an easy task.

Figure 7.12 FDI inflow into China (at current prices)

Source: Chen (2010: 223, Figure 11.1)

7.2 The environmental constraints
China is and will be facing serious environmental constraints at two fronts (Saich, 2011: 364): one, 
environment pollutions and ecological destruction, the other, natural resource constraints (including 
water, energy, and land).  

7.2.1 Environment pollutions and ecological destruction 

China’s past economic growth mode has been characterized by high consumption of natural 
resources and high emission of industrial wastes. Rapid economic growth has given rise to 
problems of environmental pollution and ecological destruction at home, cross-border pollution, 
and mounting carbon dioxide (CO2) emissions (Li, 2003). While China has maintained about 
average 10% annual growth for the past three decades since its reform and opening, China’s 
environment pollution and ecological destruction problem has become increasingly severe and one 
of important constraints that will hold Chinese economic growth back in the future. 

Table 7.4 shows China’s industrial waste discharges during the period of 2000-2008. From which 
we can see, over the last decade, China’s total volume of waste water discharge increased from 
41.5bn tons in 2000 to 58.9bn tons in 2009 with an average annual growth rate at 3.97%. While 
China’s industrial waste water discharge peaked at 2007 at 24.7bn tons, China’s residential waste 
water discharge has continuously increased from 22.1bn tons in 2000 to 35.5bn tons with an 
average annual growth rate at 5.41%. In the meantime, China’s waste gas emission also has 
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dramatically increased from 13814.5bn cubic meter in 2000 to 40386.6bn cubic meter in 2008 with 
an average annual growth rate at 14.35%. The high growth of industrial wastes discharge creates 
serious concerns about China’s environment pollutions. Zhou (2007) points out that while positive 
progress has been made in environment protection, China’s environmental situation still remains 
grave. 

Table 7.4 China’s waste discharges during the period of 2000-2009 

Waste water (billion tons) Waste gas (billion cubic meter) Solid 
waste

Total growth Indust
rial 

Resi
denti
al

Total growth SO2 
(milli
on
tons) 

Soot 
(milli
on
tons) 

Indust
rial 
dust 
(milli
on
tons) 

(milli
on
tons) 

2000 41.5 4.34% 19.4 22.1 13814.5 19.95 11.65 10.92 31.86
2001 43.3 1.62% 20.3 23.0 16086.3 16.45% 19.47 10.69 9.91 28.94
2002 44.0 4.32% 20.7 23.2 17525.7 8.95% 19.26 10.13 9.41 26.35
2003 45.9 5.01% 21.2 24.7 19890.6 13.49% 21.59 10.49 10.21 19.41
2004 48.2 8.92% 22.1 26.1 23769.6 19.50% 22.55 10.95 9.05 17.62
2005 52.5 2.29% 24.3 28.1 26898.8 13.16% 25.49 11.83 9.11 16.55
2006 53.7 3.72% 24.0 29.7 33099.0 23.05% 25.89 10.89 8.08 13.02
2007 55.7 2.69% 24.7 31.0 38816.9 17.28% 24.68 9.87 6.99 11.97
2008 57.2 2.97% 24.2 33.0 40386.6 4.04% 23.21 9.02 5.85 7.82
2009 58.9 4.34% 23.4 35.5 22.14 8.47 5.24 7.11
Data source: China Statistical Yearbook on Enviornment (various years); China State of the Environment Report 2009

China is now facing severe problem of water pollution. According to a World Bank’s (2007) 
publication Costs of Pollution in China, China’s pollution of river, lake, and sea waters is very 
serious. In the period between 2001 and 2005, on average about 54 percent of the seven main rivers 
in China contained water deemed unsafe for human consumption, a 12% increase since the early 
1990s (ibid.: ix-x); in 2004, about 25,000 km of Chinese rivers failed to meet the water quality 
standards for aquatic life and many of the most polluted rivers have been void of fish for many 
years; about 90 percent of the sections of rivers around urban areas were seriously polluted (ibid.: 6). 
In China about seventy-five percent of the lakes exhibit some degree of eutrophication which may 
cause negative ecological impacts such as decreased biodiversity, changes in species composition 
and dominance, and toxicity effects. Among the 27 major lakes and reservoirs monitored in 2004, 
only seven (26 percent) met the water standards suitable for human consumption, among which, 
none met the highest Grade I quality standard, two (7.5 percent) met the Grade II standard, and five 
(18.5 percent) met the Grade III standard. All the other 17 sites have lower quality levels than 
Grade III, among which four (14.8 percent) met Grade IV standard, six (22.2 percent) met Grade V, 
and ten (37.0 percent) failed to meet the Grade V standard. In addition to the river and lake water 
pollution, sea water is also subject to serious pollution as thirty percent of sites under sea water 
quality monitoring have quality poorer than Grade III (i.e., not suitable for human consumption). 
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The principal driver of severe water pollution in China has been the growing industrial and 
residential waste water discharges coupled with limited waste water treatment capacity (Wang et al., 
2008).  Compared to a comparatively success in urban areas, China’s environmental policy is not 
effective in reaching the rural areas (Jahiel, 1997). Most of waste water discharged into rivers, lakes, 
and the sea derives comes from rural industries that have been widely criticized for their waste of 
natural resources including water resources owing to the use of substandard equipment and basic 
technology (ibid.) despite their huge success in creating jobs and generating economic growth. 
Wang et al. (2008) identify several reasons for the failure of restraining water pollution by rural 
enterprises. First, Chinese rural enterprises are in general small and the average size was only six 
employees in 2003. Most rural enterprises are indeed family run and they often use outdated 
production method and primitive production technology with low energy and resources efficiency 
and high pollution (Liu, 1992). Second, the rural enterprises are spatially dispersed. There are close 
to 26 million rural enterprises spread widely in 34301 towns and 603589 villages in 2008. Such a 
pattern of enterprises scattered in townships and villages make environmental monitoring difficult. 
Third, rural enterprises are often the source of local tax revenues and local governments have close 
financial links to them, which limit the effectiveness of environmental regulations’ enforcement in 
the rural area. Last, China’s vertical and horizontal dual institutional structure for environmental 
protection is segmented and uncoordinated. There are several ministries having certain 
responsibilities in environmental protection. Due to conflict of departmental interests, such an 
institutional design makes environmental policy implementation often ineffective and inefficient. 

China is also facing severe air pollution. Although levels of SO2 and particulates have declined 
since the 1980s, China’s cities still rank among the most polluted in the world (World Bank, 2007: 
2). In 2006, a total of 16 of the world’s top 20 most polluted cities are in china and the number one 
on the World Bank list was Linfen City in China’s Shanxi Province that is known for its coal 
industry116. Today, seven of the world’s 10 most-polluted cities are in China, according to the 
United Nations’ General Secretary 117 . In a recent issue of Environmental Health
Perspectives118, Canadian researchers van Donkelaar and Martin at Dalhousie University and their 
collaborators created a global PM2.5 map by utilizing datasets from two NASA (National 
Aeronautics and Space Administration) satellites119 (see Figure 7.13). On this map, the red parts 
represent the areas with the highest levels of particulate matter (PM) in the atmosphere, while the 
darker blue areas represent the world’s least polluted zones in terms of air quality. As commented 
by the Wall Street Journal120, ‘eastern China’s industrial area is just about the reddest part of the 
map, meaning it has the highest concentration of particulates’. 

116 See, http://www.cbsnews.com/stories/2007/06/06/eveningnews/main2895653.shtml
117 See, http://news.xinhuanet.com/english2010/china/2010-11/01/c_13584615.htm
118 Environ Health Perspect, 2010 June; 118(6): 847–855. See, 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2898863/
119 PM2.5 particles are air pollutants with a diameter of 2.5 micrometers or less, small enough to invade even the 
smallest airways. These particles generally come from activities that burn fossil fuels, such as traffic, smelting, and 
metal processing. This map is republished on NASA’s website, see http://www.nasa.gov/topics/earth/features/health-
sapping.html
120 See, Wall Street Journal, 27 September 2010, available at: http://blogs.wsj.com/chinarealtime/2010/09/27/an-
overhead-view-of-chinas-pollution/
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Figure 7.13 Global satellite-derived map of PM2.5 averaged over 2001-2006 

Source: NASA, available at: http://www.nasa.gov/topics/earth/features/health-sapping.html

Energy consumption, especially coal consumption, is the main source of air pollutants such as 
particles, SO2, NOx, and CO in most cities of China. From Table 7.5 we can see China’s total 
energy consumption has increased from 585.87 million tonne of coal equivalent (tce) in 1980 to 
2775.15 million tce in 2008, with an average annual growth rate at 5.71%. According to China 
Energy Statistical Yearbook 2009, coal, as China’s primary energy source, has always accounted 
for above 70 percent of total energy consumption since 1980 and accounted for 79.5% in 1994. 
Coal production (mining) is a highly damaging and relatively unregulated industry in China. Coal 
consumption has caused many environmental and human health problems due to lack of widespread 
coal-washing infrastructure and scrubbers at Chinese industrial facilities and power plants. 

Table 7.5 China’s energy consumption and composition (104 tce)

Total energy 
consumption Growth rate Coal (%) Petroleum (%) Natural gas 

(%)
1980 58587 74.2 21.4 3.2
1981 57577 -1.72% 75.1 20.6 2.9
1982 59966 4.15% 76.3 19.6 2.6
1983 63635 6.12% 77.0 18.8 2.5
1984 68495 7.64% 77.8 18.1 2.5
1985 74112 8.20% 78.5 17.7 2.3
1986 77776 4.94% 78.2 17.9 2.4
1987 83850 7.81% 78.7 17.6 2.2
1988 89963 7.29% 78.8 17.6 2.1
1989 93666 4.12% 79.3 17.1 2.0
1990 95384 1.83% 79.0 17.2 2.1
1991 100413 5.27% 78.7 17.7 2.1
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1992 105602 5.17% 78.3 18.1 2.0
1993 111490 5.58% 79.0 17.1 2.1
1994 118071 5.90% 79.5 16.2 2.2
1995 123471 4.57% 77.0 18.6 1.9
1996 129665 5.02% 76.7 19.5 1.9
1997 130082 0.32% 74.9 21.3 1.8
1998 130260 0.14% 74.2 21.8 1.9
1999 135132 3.74% 73.6 22.3 2.1
2000 139445 3.19% 72.4 23.1 2.3
2001 142972 2.53% 71.9 23.0 2.6
2002 151789 6.17% 71.5 23.4 2.6
2003 176074 16.00% 73.1 22.1 2.6
2004 204219 15.98% 72.8 22.2 2.6
2005 225781 10.56% 74.1 20.7 2.8
2006 247562 9.65% 74.3 20.2 3.0
2007 268413 8.42% 74.3 19.7 3.5
2008 277515 3.39% 74.9 19.2 2.9
Data source: China Energy Statistical Yearbook 2009

Besides water and air pollutions, China’s high economic growth has been coincided with sever 
ecological destruction like deforestation, soil erosion, and desertification. Although China’s forest 
coverage rate has increased from 16.5% in 1999 to 20.36% in 2009121, deforestation continues to be 
a major problem facing China’s environment, according to China’s vice minister of forestry Lei 
Jiafu122 who pointed out that the increase is largely due to recent reforestation efforts so trees are 
immature and the quality of forest cover is low; therefore, on one hand, the resources available for 
harvesting are inadequate; on the other hand, excess quota logging is still extremely serious.
Deforestation leads to severe environmental problems such as mudslide, famine, flooding, CO2 
release, desertification, and species extinction. According to Xie Zhenhua, the former minister of 
State Environment Protection Administration (SEPA), area of soil erosion in China is about 3.56 
million square kilometers with 15000 square kilometer growth pear year; and every year an extra
3436 square kilometer land is desertificated 123

121

. The economic costs associated with ecological 
destruction in China are very high. According to Chinese Environmental and Economic Accounting 
Report 2008, the costs of environmental degradation and ecological destruction reached 1.27 trillion 
CNY, accounting for 3.9% of China’s GDP in 2008. The costs of environmental degradation were 
894.74bn CNY, accounting for 70.2% of the total costs; while the costs of ecological destruction 
were 379.82bn CNY, accounting for 29.8% of the total costs. It is worth noting that the costs of 
environmental degradation in 2008 were 22% higher than that figure in 2007. This accounting result 
may underestimate the real costs of environmental and ecological damage. According to Nolan
(2009: 46), ‘China’s Vice-Minister of the State Environmental Protection Agency (SEPA) assesses 
that “China’s economic miracle is a myth”, since environmental degradation is costing the country 
nearly 8 percent of its annual GDP’. Other estimations by researchers at Chinese Academy of 
Science show the total costs of environmental and ecological damage including losses of natural 

http://politics.people.com.cn/GB/1026/10397213.html
122 http://www.terradaily.com/2005/050118102656.tgm9j244.html
123 http://news.gucas.ac.cn/detail.asp?newsid=10466
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resources amounted to 15% of China’s GDP in 2003124 and 13.5% in 2005125. These costs do not 
include the health damages of Chinese people who are exposed to the environmental pollutions. A 
2007 World Bank study said each year 460,000 Chinese die prematurely from breathing polluted air 
and drinking toxic water126

7.2.2 Natural resource constraints 

.

Let’s start with the constraint of water shortage (Gleick, 2008). According to China’s official 
data127, China’s per capita water resources is only 2300 cubic meter per person, only one fourth of 
the world’s average. In comparison, India and the US’s per capital water availability were 1719 and 
10231 cubic meter/person/year (Gleick, 2008: 84). In addition, the distribution of China’s water 
resources is highly uneven, 81% of Chinese water resources is located in regions along and south to 
the Yangtz River where 54% of Chinese population reside, while only 19% of water resources is 
located in Northern region where 46% of Chinese population live128. Due to human and industrial 
activities, the geographic imbalance of water resources distribution in China has intensified in 
recent years. Since 1970s, water shortage has been a real problem in China and China’s 
groundwater table is falling by 3-5 meters annually in some parts of China (World Bank 2007: 9). 
According to an official of the Ministry of Water Resources, about 50% of China’s provinces, 76% 
of China’s cities, and 54% of China’s population are facing water shortage or constrained water 
supply problem129. China’s water shortage amounts to 50bn cubic meter per normal year130. An 
early estimation shows that about 2-2.6 million square kilometer area is subject to drought; about 70 
million people face difficulty of drinking water; and the economic costs of the water shortage are 
about 15-20 million tons of grain output and 200bn CNY industrial output131

The irony is that, on the one hand, China is a country with severe water shortage; on the other, 
China is the largest water-consuming country. In 2002, China consumed 549.7bn cubic meter, 
accounting for 13% of the global water consumption. From 1949 to 2002, China’s annual total 
amount of water use increased 400bn cubic meter, which is 100bn cubic meter increase for every 10 
years. During the period 1980-2001, the growth rate of annual water use has slowed down, but still 
every year there was on average 6bn cubic meter growth. Table 7.6 shows China’s water supply and 
water use during the period 2001-2008. From this table, we can see that the growth of annual water 
use has further slowed down at 4.89bn cubic meter increase per year, i.e., an average 0.86% growth. 
Most of growth comes from the growth of industrial use of water which averages at 3.65bn cubic 
meter (i.e., 2.92% growth annually).  

.

According to World Bank report Addressing China's Water Scarcity, the current policy failures in 
China's water management include an underdeveloped system of water rights administration, 
weakness in water demand control, lack of market-based instruments and insufficient financing for 
pollution control132

124

. One important reason for weakness in water demand control is China’s water 
price distortion. In China's major cities, water for residential use is priced between 1 and 3 CNY per 
cubic meter. This price is low compared with water price between $0.65 to $ 0.80 per cubic meter 

http://news.gucas.ac.cn/detail.asp?newsid=10466
125 http://finance.ifeng.com/roll/20100225/1854472.shtml
126 http://www.reuters.com/article/2007/07/17/environment-china-environment-worldbank-idUSHKG10337220070717
127 http://news.xinhuanet.com/fortune/2005-09/19/content_3512629.htm
128 http://news.xinhuanet.com/fortune/2005-09/19/content_3512629.htm
129 www.chinawater.net.cn/waterforum/news/1.pdf  
130 According to China’s Minister of Water Resources, see, http://www.chinanews.com/gn/2011/03-16/2910556.shtml
131 http://news.xinhuanet.com/fortune/2005-09/19/content_3512629.htm
132 http://www.chinadaily.com.cn/bizchina/2009-02/09/content_7455718.htm
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in Brazil and between $2.2 and $ 2.7 in England and Wales. In order to provide appropriate 
incentives for adopting water saving technologies and behaviors, as the world bank report suggests, 
Chinese government needs to raise water prices to reflect its full scarcity value’.

Table 7.6: China’s water supply and water use 2001-2008 (1bn cubic meter) 

Total amount
of water use

Agriculture 
use of water

Industrial use 
of water

Surface water 
supply 

Ground water 
supply 

2001 556.74 382.57 114.18 445.07 109.49
2002 549.73 373.62 114.24 440.44 107.24
2003 532.04 343.28 117.72 428.60 101.81
2004 554.78 358.57 122.89 450.42 102.64
2005 563.30 358.80 128.52 457.22 103.88
2006 579.50 366.44 134.38 470.67 106.55
2007 581.87 359.95 140.30 472.39 106.91
2008 591.00 366.35 139.71 479.64 108.48
Data source: China Statistical Yearbook on Environment 2009

China may also be constrained by other natural resources such as timber, minerals and energies. 
Yang, Nie, and Ji (2010) point out that China's timber supply is inadequate in terms of both 
resource demand and sustainable ecological variety, with resources lacking both in quantity and 
quality. Due to the thriving economy and decreasing domestic timer supply, timber importation is 
considered to be the primary solution to fill the widening demand-supply gap. Today China is the 
world's largest timber importer and a major exporter of timber products133. According to Chinese 
Academy of Geological Sciences, China is facing a serious shortage of mineral resources and all of 
China's mineral resources are in short supply except for coal. It is also estimated that within the next 
20 years, China will need to buy an extra three billion tons of iron, 500 million tons of copper and 
100 million tons of aluminum134

High dependency on foreign resources not only poses national security risk but also making 
Chinese manufactures vulnerable to the rise of international commodity price. A case in point is 
China’s import of iron ore for steel making. China has been the world’s largest importer of iron ore. 
In 2000, China’s import of iron ore was only 69 million tons and this figure ballooned to 627 
million tons, i.e., an average annual growth at 27.79%. Coincided with the increase of China’s 
import has been a rapid rise of iron ore price. From 2005 to 2010, the international iron ore prices 
increased 116% while China’s steel price index has just increased 33%

.

135 . Being too much 
dependent on importation of foreign iron ore and a weak bargaining power in international iron ore 
pricing negotiation, Chinese steel industry, in spite of being the world’s largest, is exposed to high 
rise of resource constraint. A report estimate Chinese steel industry has in total paid 700bn CNY 
more to the foreign iron ore suppliers over the eight years since 2002136

133

, as a result, Chinese steel 
makers’ profit margins have been squeezed seriously. In 2010, China’s 77 largest steel enterprises 

http://sd.defra.gov.uk/2010/03/helping-china-cut-imports-of-illegal-timber/
134 http://www.china.org.cn/english/China/53520.htm  
135 http://news.xinhuanet.com/fortune/2010-12/19/c_13655639.htm
136 http://news.163.com/09/0724/06/5EVFLB6P000120GR.html
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made a total profit of 89.7bn CNY, less than that of Austrilian Rio Tinto who supplies iron ore to 
Chinese steel firms137

China is now facing an energy shortage problem. With the fast growing economy, China’s energy 
demand and consumption have grown rapidly (see Table 7.5). In 2002, China became the world’s 
second largest energy consuming country next to the US. With an average annual 10.58% growth 
during the period 2002-2008, China’s energy consumption was quickly catching up with that of the 
US (see Figure 7.14). In 2010, China became the world’s largest energy consuming country. In 
1993, China became a net importing country of crude oil. Table 7.7 shows China’s net import of oil 
during the period 2002-2007, from which we can see that China’s net import of oil more than 
doubled within 5 years. In 2009, China’s total oil imports reached 204 million tons while its 
domestic oil production was 190 million tons, making China’s foreign crude oil dependency ratio 
stand at an alarming level of 52%

.

138, compared to 45% in 2006. This growing dependency on 
foreign oil raises concern about China’s energy security as all major oil fields in China are close to 
running dry and Chinese Academy of Science estimates that China will need to import 70 percent of 
its crude oil (or 500 million tons) and half of its gas requirements (or 100 billion cubic meters) by 
2020139.

Table 7.7 China’s net import of oil (million tons of oil equivalent)  

Year 2002 2003 2004 2005 2006 2007
Amount 79.8 106.16 148.29 143.52 168.56 183.83
Growth 33.03% 39.69% -3.22% 17.45% 9.06%
Data source: China Energy Statistical Yearbook 2009

Figure 7.14 Total primary energy consumption in China and the US (in billions of metric tons 
of oil equivalent) 

Source: International Energy Agency 2010

137 http://news.xinhuanet.com/fortune/2011-02/17/c_121091245.htm
138 http://www.chinadaily.com.cn/bizchina/2010-01/14/content_9317926.htm
139 http://www.china.org.cn/english/China/53520.htm  
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A third category of natural resource constraint is China’s decreasing stock of arable land. China’s 
arable land accounts for 7% of the world total while it has 22% of world’s population. China’s per 
capita arable land resources is only 40% of the world’s average. Therefore, China has a structural 
contradiction between large and growing population and limited and decreasing arable land. This 
contradiction urged Lester R. Brown (1995) to ask the question ‘who will feed China?’. Given the 
severe challenges and imperative of arable land protection, Chinese economic planners made a 
bottom line of preserving 1800 million mu140 of arable land in the Eleventh Five Year Plan (2006-
2010). However, with rapid industrialization and urbanization, China’s arable land stock has been 
shrinking rapidly. Within 13 years from 1997 to 2010, China’s arable land decreased from 1949 
million mu to 1826 million mu, which means an average annual decrease of 9.46 million mu141

The official figure is very close to the ‘red line’ of 1.8 billion mu

.
142. But there are reasons for 

doubting the reliability of reported figures as illegal occupation of arable land is common in China 
and local government officials often report fake figures due to different reasons. For instance, in 
many localities small factories are built by ‘renting’ arable lands which are still reported as arable 
land but they are not arable any more. In addition, local officials may under report the arable land 
figure so that they will have more flexibility in the future when land for industrial use is needed; on 
the other hand, local officials may over report because they are afraid of being criticized and 
punished by losing control of land use. China’s most famous agricultural scientist Yuan Longping 
believes the red line has already been broken143

An important reason for the rapid decrease of arable land has been the fact that many local 
governments rely on selling land to generate fiscal revenue, the so called ‘land financing’ 
phenomenon. After the 1994 tax reform (cf. Tsang and Cheng, 1994), although Chinese 
government’s tax revenue has grown rapidly, the share allocated to local governments is limited. 
According to the tax sharing agreement between the central and local governments, incomes 
generated from land transfer belong to local governments. Therefore, local governments have huge 
incentives to convert agricultural land to industrial land and sell to industrialists. In 2010, the total 
fees of land use rights transfer amounted to 2.91 trillion CNY, accounting for 7.31% of China’s 
GDP. 

.

There are at least two serious consequences of rapid decrease of arable land. One is that there will 
be less land available for urban and industrial expansion in the future as the stock of arable land 
approaches to the ‘red line’. This will not only constrain China’s urbanization but also make the 
local governments less capable of generating fiscal revenue by selling land in the future. On the 
other hand, decreasing stock of arable land coupled with environmental and ecological destruction 
will make China’s grain output growth more and more difficult. Table 7.8 shows China’s grain 
output from 1978 to 2008, from which we can see China’s grain output fluctuates over the period 
and decreased from 508.38 million tons in 1999 to 430.69 million tons and then recovered to 501.60 
million tons in 2007 and only exceeded the 1999 level to reach 528.71 million ton in 2008. This 
period (1999-2007) is also one when China’s arable land stock rapidly shrunk. Although grain 
output is also affected by many other factors such as weather, water, and use of fertilizer, we can 
still see a correlation between China’s grain output stagnation and the decrease of arable land 
during the period of 1999-2007. 

140 1 acre = 6.07 mu
141 http://news.xinhuanet.com/politics/2011-02/24/c_121119918.htm
142 As of 2011, the official data is about 1826 million mu. See, http://politics.people.com.cn/GB/1026/14000189.html
143 http://news.xinhuanet.com/comments/2009-04/09/content_11153104.htm
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Table 7.8 China’s grain output and growth rate 1978-2008 (million tons)

Year 1978 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997
Outpu
t

304.7
7

320.5
6

379.1
1

446.2
4

435.2
9

442.6
6

456.4
9

445.1
0

466.6
2

504.5
4

494.1
7

Growt
h rate

-
2.45
%

1.69
% 

3.12
% 

-
2.49
%

4.83
% 

8.13
% 

-
2.05
%

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Outpu
t 

512.3
0

508.3
9

462.1
8

452.6
4

457.0
6

430.7
0

469.4
7

484.0
2

498.0
4

501.6
0

528.7
1

Growt
h rate 3.67

% 

-
0.76
% 

-
9.09
% 

-
2.06
% 

0.98
% 

-
5.77
% 

9.00
% 

3.10
% 

2.90
% 

0.71
% 

5.40
% 

Source: China Agricultural Yearbook 2009 

7.3 The social constraints

7.3.1 Domestic social constraints 

Three decades of high economic growth has drastically changed China’s economic conditions and 
the global economic landscape. While China’s economic development has successfully raised 
Chinese people’s living standard and lifted some 400 million people out of poverty (Woetzel, 2006), 
China’s economic growth has simultaneously changed its domestic social situation. Over the last 
three decades, China has rapidly transformed itself from an extremely egalitarian society in Mao’s 
time into one of the world’s highly unequal society in the reform era. With widening urban-rural 
divide, income disparity, social injustice, rampant corruption, and rising unemployment coupled 
with lack of social safety net, China is witnessing rising domestic social tensions and social unrest. 
Such domestic social tension not only can constrain economic development but also challenge 
political stability (Ash, 2006) of China.  

Why are there rising social tensions in China? One important reason is the rapid change structure of 
benefit distribution due to the reforms and the consequent change of social stratification in China 
over the past three decades. In Mao’s time, the goal of policies emphasized equality in outcome, for 
instance, equal distribution of land to peasants and equalization of housing welfare for urban 
citizens. During the Cultural Revolution, the level of social equality in China was further raised. In 
terms of national income distribution, the lowest 20% income group received 6-7% national total
income before the Cultural Revolution, while their income share increased to 9-10% during the 
Cultural Revolution (Li, 2007). So, during Mao’s time, Chinese society valued more equality than 
efficiency and indeed Maoist China was one of the most egalitarian societies. However, when Deng 
Xiaoping came to power, he allowed a part of Chinese people to get rich first in pursuit of economic 
efficiency. Under this principle, China’s reform policies switched to favor efficiency over equality. 
This switch quickly caused many problems generating social tensions which ultimately led to 1989 
Tiananmen Incident. After Deng’s famous Southern Tour in 1992, China’s reform and opening 
policy was reaffirmed and the mentality of efficiency higher than equality was reinforced, which 
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would profoundly affect structure of benefit distribution and ultimately the social stratification in 
China since then. 

Take the SOE reform in 1990s for example. In pursuit of efficiency, the government made policies 
to break the ‘iron bowl’ and lay off redundant workers. The new policies were in favor of the 
managerial and technical personnel rather than the majority of ordinary workers in the SOE sector, 
which was in sharp contrast to the situation in the early 1980s when peasants and workers benefited 
evidently. SOE workers, once ‘bought out’ out their years of service in their work units, would lose 
their social welfare such like unemployment benefit, medical insurance, and pension. In such a SOE 
restructuring process, tens of millions of Chinese workers have been socially marginalized (Zhang, 
2006). Another case is the housing reform. Before mid-1990s China had a house welfare system in 
urban cities in which urban workers would be allocated state-built flats according to their ranks and 
seniorities. However, in 1999 Chinese government made a policy to dismantle housing welfare 
system and leave the housing task to the market. This policy stimulated the development of real 
estate industry which created a lot of employment and generated much GDP. However, this policy 
makes the young people and poor people unaffordable of a home due to rapid rise of house prices. 
In contrast, a small group of rich people are made advantageous by the policy because they can buy 
several houses for speculation.  

Due to many market-oriented reform policies, which are often in favor of elite groups (like officials, 
business owners, and high-income professionals), the vast majority of Chinese people have not 
equally benefited from the reform and economic growth. The clear signs of this judgment include, 
widening urban-rural gap, increasing income disparity, and rising regional inequality, etc. 
According to Li Qiang, an sociologist at Tsinghua University in Beijing, after 30 years of reform, 
China’s social stratification is neither pyramid-share nor olive-shape, instead it is like a ┴ shape 
based on ISEI index, namely, 63.2% of total working force (age 16-64) form the huge bottom base 
of the society while all the other groups are very small (see Figure 7.15). According to Q. Li (2005), 
this ┴ shape social structure is even worse than the pyramid type because this bottom group is too 
big which makes sharply contrast between this group and the others, indicating clear difference 
between this group and the rest of the society. Correspondingly, China’s four-class structure in 
Mao’s time, i.e., Chinese society being made of workers, peasants, intellectuals and officials, has 
been fundamentally transformed. Although Chinese government classifies Chinese society into 
three income-groups including high-income, middle-income, and low-income group, there are other 
academic analysis of China’s social stratification. One argument is that China now has ten classes 
including officials, managers, private business owners, technical professionals, civil servants, sole 
proprietors, service workers, industrial workers, famers, and unemployed; while another analysis 
argues that China has a new four-class structure based on whether their interests are strengthened or 
hurt and the four classes are special interests group, ordinary interests-enhanced group, relative 
interests-hurt group, and societal bottom group (cited in Q. Li, 2007). No matter which 
classification to use, the reality is clear that some groups of people are made better off while some 
others worse off (absolutely or relatively) by the reform, which is the root cause of the rising social 
tensions. 
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Figure 7.15 China social-economic status structure based on ISEI index

Source: Q. Li (2005, Figure 1)

The clear signs of the rising social tensions are the frequent and widespread occurrence of ‘mass 
incidents’144 in China in the last decade. From Table 7.9, we can see the total number of mass 
incidents in China in 1993 was 8700. But this number has increase 10 folds within 12 years to reach 
83600 in 2005. After 2005, Chinese government no longer publishes the figure. But an unconfirmed 
estimate says the number in 2008 was about 120,000 (Tong and Lei, 2010a). There are broadly four 
types of mass incidents 145 . One is rights-fighting dispute. This is the biggest type, roughly 
accounting for 80% of all mass incidents. This type of mass incidents is normally launched by 
disadvantaged social groups/people who fight for their rights to subsistence (Tong and Lei, 2010a: 
30). The usual disputes include labor disputes (SOE laid-off workers and non-SOE workers), land 
and relocation disputes (peasants who lost their land and urban citizens whose homes are 
demolished and forced to relocate), environment pollution disputes, and so on. The second type is 
normal social disputes, which accounts for 10%. The third type is social disturbances, which 
accounts for 5%. The fourth type is riots and organized crimes, which accounts for 5%.  

Table 7.9 Incidents of ‘Mass Disturbances’ in China

Year 1993 1994 1995 1996 1997 1998 1999 2000
Incidents 8,700 10,000 11,000 12,000 15,000 25,000 32,000 40,000
Growth 15% 10% 9% 25% 67% 28% 25%
Year 2001 2002 2003 2004 2005 2006 2007 2008
Incidents n/a 50,400 58,000 74,000 83,600 (90,000) (120,000)
Growth 12% 15% 28% 13%
Source: Keidel (2006: 3, Table 1) 2006-2008 data are unconfirmed estimates (Tong and Lei, 2010a)

144 Chinese government has never had a publicized official definition of mass incidents. But ’s internet-based sources 
show that it is broadly defined as any social dispute involving 5 or more people against the government and interests 
group with government links.
145 According to an influential Chinese scholar, Yu, Jianrong, who specialize in Chinese mass incidents. See, 
http://www.ccwe.org.cn/journal/8/23.pdf
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Due to rising social tension and grievance, the anger of many disadvantaged groups/people may be 
ignited by some small-scale mass incidents which then may be quickly turned into larger-scale mass 
incidents or even disturbances. Many disadvantaged people are just angry and discontent therefore 
may take some mass incidence as an opportunity to vent their frustrations against the authorities 
(Tong and Lei, 2010a: 32). Tong and Lei (2010a) have recorded 248 large-scale mass incidents 
during the period of 2003-2009. Among the 248 large-scale mass incidents, 108 incidents were 
about labor disputes (64 SOE: 44 non-SOE), 26 about land disputes, 12 about pollution disputes, 7 
about student incidents, 6 about ethnic disputes.   

Table 7.10 Large-scale mass incidents in China, 2003-2009 

Year 2003 2004 2005 2006 2007 2008 2009 Total
Cases 9 20 9 25 63 76 46 248
Data source: Tong and Lei (2010b, Table 1)

Contrary to the conventional view that authoritarian regimes tend to suppress social protects by 
force, Tong and Lei (2010b) argue, Chinese government has tolerated most large-scale mass 
incidents (60% of their recorded cases) and accommodated close to 30% of the recorded large-scale 
mass incidents. The central government reminded the local governments to dispatch police forces 
(policemen and armed police) with caution. However this does not mean Chinese government has 
no teeth as the government applied force in 4% of the recorded cases. 

Although some scholars argue the threats to political stability posed by the increasingly severe 
social and economic tensions remain, for the time being, potential more than real (Ash, 2006) as 
most of the incidents are of non-political nature. The economic costs of these mass incidents are 
very high. According to China’s Ministry of Finance, the national spending on public security in 
2010 amounted to 549bn CNY, a 15.6% increase from previous year and exceeding the public 
security budget for 34.6bn CNY; while China’s national defense expenditure was 533.4bn CNY, a 
7.8% increase from the previous year. For 2011, the national budget for public security was set 
624bn CNY, which is higher than the national defense budget (602bn CNY)146, also higher than the 
total budget for education (296.36bn CNY), health care (172.76bn CNY), and housing (129.27bn 
CNY)147

7.3.2 International relations constraints 

.

Besides domestic social constraints, China will face increasing international relations constraints 
due to trade frictions, exchange rate issue, and CO2 emissions, etc. 

China’s huge trade surplus has been a primary target of international criticism. It has been put in the 
context of global imbalances where China, Middle East, Germany and Japan are the major surplus 
nations/regions while the US and the EU (excluding Germany) are the biggest deficits 
country/region (see Figure 7.16). China was blamed for its role in the 2008-2010 Global Financial 
Crisis, view best represented by current U.S. Federal Reserve Chairman Ben Bernanke who sees 
savings glut from countries like China as a cause of the low savings rate and the property bubble in 

146 See, http://www.bbc.co.uk/zhongwen/simp/china/2011/03/110307_china_securityspending.shtml
147 Data source: http://news.xinhuanet.com/politics/2011-03/10/c_121169869.htm
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the United States (Bernanke, 2005). The former US Treasury Secretary Hank Paulson was said to 
have similar kind of view as Bernanke’s in a Financial Times article on 1 January 2009, which 
quoted Paulson saying ‘the crisis was partly the result of a collective failure to come to terms with 
the way the rise of emerging markets was reshaping the global financial system’148. Although 
Paulson later on explained he was wrongly portrayed as he believed that no single country is to 
blame for the imbalances149

Also, China’s huge trade surpluses in recent years have been argued as a result of mercantilism 
supported by currency manipulation. The most severe criticism on China’s currency policy might be 
from Paul Krugman, the Nobel Prize winner in economics of 2008, who argued that Chinese 
government manipulates the exchange rate of Chinese currency and by doing so China ‘is siphoning 
some of that inadequate demand away from other nations, which is hurting growth almost 
everywhere’ and the biggest victims of China’s beggar-thy-neighbor policies are probably workers 
in other poor countries. This harsh criticism soon became widespread and influential, which have in
some way made many countries, developed as well as developing, to start to doubt and challenge 
China’s currency policy too. Since then China has been under increasing international pressure to 
appreciate its currency, for which China had consistently rejected until China finally made an 
important compromise

.

150 at the G20 Meeting of Finance Ministers and Central Bank Governors in 
Paris during 18-19 February 2011, where, after a tough negotiation, China agreed that the external 
imbalance composed of the trade balance and net investment income flows and transfers be 
monitored ‘taking due consideration of exchange rate, fiscal, monetary and other policies’151.

Figure 7.16 Current accounts, major countries/regions

Source: Walter (2009: 6, Figure 1)

148 http://www.ft.com/cms/s/0/ff671f66-d838-11dd-bcc0-000077b07658.html#axzz1GDSE1R2o
149 http://news.xinhuanet.com/english/2009-02/04/content_10763651.htm
150 http://www.nytimes.com/2011/02/20/business/global/20euro.html
151 http://www.g20.org/Documents2011/02/COMMUNIQUE-G20_MGM%20_18-19_February_2011.pdf
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China’s compromise at the G20 finance ministers and central bank governors meeting may have an 
important consequence in international politics in the future, namely, many countries now know 
that if they work together to press China for something, China may have to make compromise 
because China does not want to give the international society an impression that China is the single 
actor responsible for some failure as China desperately wants to build an image of ‘responsible 
stakeholder’ in international community. This psychology may influence China’s barraging power 
in climate change negotiations in the future as we have seen that the unitarily of the Group of 77 
plus China alliance was shaken in Copenhagen Summit in 2009. One may expect that China may be 
under more and more pressure for revising its CO2 emission policy in the future. 

During the 2008 global financial crisis, many exporting enterprises in China were forced to closed 
down due to decrease of international orders, as a result, some 20 million migrant workers suddenly 
lost their jobs152. As we know that many export-oriented labor-intensive industries in China have 
very slim profit margin due to lack of core competence and intense competition, if Chinese currency 
is forced to appreciate 10-25%, then many exporting enterprises would have a problem of survival. 
However, these exporting industries employ a huge number of workers, if their employers are 
suddenly forced to shut down, it will generate huge economic and social problems. Similarly, if 
China is forced to dramatically reduce its CO2 emission, many low-efficiency and high-emission 
firms would have to be closed, as we have seen that in some regions in China local governments 
make deliberate power cut for factories in order to meet the target of emission reduction153

Besides above analyzed international constraints due to economic reasons, China may face more 
and more international constraints due to political reasons, such as human rights, international aid, 
IPR protection. In 2010, China out-competed the World Bank in lending to developing world. 
According to Financial Times

.

154, China Development Bank and China Export-Import Bank made at 
least $110bn (£70bn) loans to other developing countries in 2009 and 2010, while the equivalent 
arms of the World Bank loaned $100.3bn from mid-2008 to mid-2010. This news generated a lot of 
attentions and some people are asking whether China is the new World Bank155

Some scholars argue that the rise of a new power will ultimately challenge the incumbent-leader 
and the incumbent may try to contain the rise of the challenger. Indeed, in the US, there has been 
the debate whether the US should engage or contain China (Shambaugh, 1996). Although we 
cannot be sure whether the US government intends to contain China or not, there seem to be signs 
that the US is taking on China as a serious competitor and trying its best to keep its lead. For 
instance, the US and the EU have set high-tech export controls targeting China

. In addition, some 
scholars argue that China, with its growing international aid to the developing countries, has been
undermining the OECD policy of promoting strong liberal democratic institutions with its aid 
because China has emphasized its aid without interference doctrine, which is welcomed by the 
developing countries governments but generates ongoing frustration for the traditional aid donors 
(Kilby, 2010).

156

152

. The US 
government has also blocked few acquisition deals in which Chinese corporations bade for 
acquiring American firms, such as the China National Offshore Oil Company (CNOOC)’s 

http://news.xinhuanet.com/newscenter/2009-02/10/content_10794679.htm
153 http://finance.ifeng.com/news/special/2011lianghui/20110306/3575270.shtml
154 http://www.ft.com/cms/s/0/488c60f4-2281-11e0-b6a2-00144feab49a.html#axzz1GDSE1R2o
155 http://www.project-syndicate.org/commentary/rosario1/English, and also, http://www.pri.org/business/global-
development/china-the-new-world-bank2567.html
156 http://www.chinadaily.com.cn/china/2010-12/22/content_11736375.htm
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withdrawal of Unocal bid and Haier’s withdrawal of Maytag bid in 2005. In 2008, Huawei, A 
Chinese telecommunication equipment vendor, gave up its bid for 3Com because some US 
politicians’ charge that Huawei has some links with Chinese military (which Huawei has denied) 
and such an acquisition deal may pose risk to the US’s national security. For the same national 
security argument, Huawei once again was forced to withdraw from 3Leaf acquisition in Feburary 
2011157

7.4 The Demographic constraints
.

China is a country with abundant labors. China’s rapid growth since 1978 can be attributed to many 
reasons, one of which is China’s effective mobilization of the vast army of cheap labor in labor-
intensive export-oriented manufacturing industries that produce internationally competitive 
manufactured goods and therefore generate GDP. China is now the ‘world’s factory’ owing to 
China’s comparative advantage in labor intensive activities, which is in turn due to China’s labor 
abundance.  

However, China will be facing a demographic constraint due to aging and potential labor shortage. 
According to United Nations’ standard, if the proportion of over 65 age people exceeds 7% of a 
country’s total population, the country is an aging society. If this standard is adopt, China has 
already entered the state of aging society in 2000 when China’s fifth census data show China’s over 
65 age population has reached 7% of total population (the figure was 4.4% in 1953, 3.6% in 1964, 
4.9% in 1982, 5.6% in 1990, according to the previous census data).  

According to the demographic transition theory (Landry, 1934; Notestein, 1945; Thompson, 1929), 
the population growth of a country normally follows three broad stages (see Figure 7.17). In the 
first stage, both the birth rate and death rate are high, so the natural growth rate of population is low. 
In the second stage, the birth rate is higher than the death rate, the population will rapidly expand. 
In the third stage, both birth rate and death rate are low, so the natural growth rate of population is 
low. Normally, a pre-industrial society is in the first stage, a developing country is in the second 
stage, while an industrial country is in the third stage. And the transition from the second stage to 
the third stage, according to the historic evidence of today’s industrial countries, would take more 
than 100 years. Since China is a developing country, we would expect China’s population growth is 
still in the second stage, however, since the reform at the end of 1970s, China has rapidly transited 
from the second stage to the third stage of population development (Cai and Wang, 2006). In 1971, 
China’s national total fertility rate was 5.4, which means the average number of children that would 
be born to a Chinese woman over her lifetime was 5.4 in 1971. However, this figure has rapidly 
declined over the last three decades to 1.7 nowadays (see Figure 7.18), far lower than the average 
level of developing countries, and is like the developed countries’ average level in 1990s (ibid.). 
Meanwhile, China’s life expectancy at birth has dramatically increased from 41 in early 1950s to 73 
in 2005 (see Figure 7.19). As a consequence, since 1998, China’s natural growth of population has 
always been less than 10‰ and declined less than 6‰ (ibid.). Figure 7.20 shows China’s 
population growth. 

157 http://www.reuters.com/article/2011/02/19/huawei-3leaf-idUSN1913461820110219
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Figure 7.17 The demographic transition model 

Source: http://geographyfieldwork.com/DemographicTransition.htm.

Note: the phase 2 and phase 3 can be grouped together as stage 2 in which population is expanding.

Figure 7.18 China’s total fertility rate 

Source: Jackson, Nakashima, and & Howe (2009)

Figure 7.19 China’s life expectancy at birth 

Source: Jackson, Nakashima, and & Howe (2009)
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Figure 7.20 China’s population growth (million persons) 

Source: The Beijing Axis (2010: 86)

The chief cause for this unusual demographic transition in China has been the ‘one child’ policy 
adopted by Chinese government at the beginning of the economic reform. While China’s ‘one 
child’ policy has served China well in controlling the rapid growth of population, this population 
policy will face a consequence of increase of elderly people and labor shortage in medium term. 
According to United Nations’ (2005) World Population Prospects, by 2030, the proportion of the 
over 60 age population in China is projected to double; and China’s working population will peak at 
1 billion in 2015 and then gradually decline (see Figure 7.21). A forecast made by Population 
Development Studies Centre, an authoritative research institute on population development funded 
by Chinese government, has confirmed the UN’s analysis. According to this forecast says that 
China’s working population will peak at 997 million around 2016158. This means a significant 
turning point in China (Golley and Tyers, 2006), which is called by some Chinese scholar as the 
‘Lewis turning point’ (Huang and Jiang, 2010). Some scholars even argue that China has reached 
the Lewis turning point (e.g., Zhang, Yang, and Wang, 2010). 

Figure 7.21 UN’s forecast of the change of China’s population structure 

Source: Jackson, Nakashima, and & Howe (2009), based on United Nation (2007)

158 See, http://www.cdss.gov.cn/ZJZL/GNZJ/caifang/201101/4327.html
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Of course, there are debates whether China is approaching or has arrived at the Lewis turning 
point159, and some scholars like Yao Yang do not agree. However, one disputable fact is that 
China’s labor wage level has gone up, which is taken by some scholar as a supportive argument for 
the approaching Lewis turning point argument. For example, some surveys show that migrant 
worker’s wage level has increased by 20% in the first half of 2010160. The rise of wage level may 
pose a challenge to China’s competitiveness in labor-intensive manufactures. Indeed, a New York 
Times report161

Many economists who have studied the demographic transition agree that one of the factor 
underpinning China’s stunning economic rise is its unusually large demographic dividend (Jackson, 
Nakashima, and and Howe, 2009: 15). Cai and Wang (2006) point out, in the globalized world, 
despite the increased mobility of commodity and capital, the international mobility of labor as an 
important input factor is still restricted, therefore, China’s comparative advantage is well embodied 
in its abundant labors. China’s labor-intensive manufacturing industries will still play an important 
role in Chinese economy and China’s international competitiveness. Therefore, for a long period of 
time, the economic development of China will still need large number of labor. However, as 
China’s labor supply has been transiting from unlimited supply to limited surplus (ibid.), although 
we cannot say China will have a labor shortage problem in absolute terms, the projected decline of 
working population after around 2015, or the diminishing population dividend, means China will 
have certain demographic constraints in the future.

shows that as labor costs have risen in China, China is slowly losing labor-intensive 
jobs to countries like Bangladeshi, Vietnam and Cambodia, at least for those goods like casual 
clothes, toys and simple electronics that do not necessarily require literate workers and can tolerate 
unreliable transportation systems and electrical grids. 

159 http://www.economist.com/blogs/freeexchange/2010/07/china
160 http://www.economist.com/blogs/freeexchange/2010/07/china
161 http://www.nytimes.com/2010/07/17/business/global/17textile.html?_r=3&hp
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Chapter 8: The Potentiality Dimension 
In this chapter, I discuss the potentiality dimension of China’s national competitiveness. In a more 
intuitive way, the potentiality dimension examines, for a leading country, its potential for forging 
ahead and leaving the following countries further behind, and for a following country, its potential 
for catching up, overtaking, or leapfrogging the leading country. Since in a competition there is 
normally only one leader (or very few co-leaders) and the majority of the competitors are followers, 
so the question of how followers catch up or leapfrog the leader(s) is more interesting and important 
than how the leader forges ahead. So, in this chapter, I will focus on the potential for catching-up or 
leapfrogging issue.

While the discussions of Chapter 5 (on effectiveness dimension), Chapter 6 (on efficiency 
dimension), and Chapter 7 (on sustainability dimension) are empirical in nature, this chapter will be 
more of theoretical than empirical nature as I want to make a contribution to the catching-up and 
leapfrogging literature by proposing a theoretical argument on the potential of a developing country 
for catching up the more advanced countries. 

To the study of national competition162, I adopt a technology-based view (Hobday, 1995; Kim, 
1997; OECD, 1992; Porter, 1990) in general and technological capability approach (Dahlman et al., 
1985; Lall, 2004; Lee, 1997) in particular. The technological capability approach assumes that the 
dynamics of competition among nations depends, in most occasions, on the speed of technological 
progress of the competing countries. The technological progress is underpinned by technological 
capabilities of a country, which is in turn derived from and enhanced by technological learning 
engaged by the people and firms in the country. I posit, except by luck or war, the only route for a 
developing country to catch up or leapfrog a developed country is through technological progress163

8.1 Toward a theory of potential for catching up

.
Then the question boils down to, first, how to make technological progress, and second, what 
factors contribute to technological progress? I will address these two questions in detail in the 
following sections.  

8.1.1 Catching-up and leapfrogging 

The term of catching-up is straightforward and easy to understand in a racing competition sitting 
where catching-up occurs when a follower shortens the distance between him and the leader. In the 
sitting of economic competition between firms or nations, the notion of catching-up is more 
complex.

Lee and Lim (2001: 461) identify two types of catching-up, namely, technological catching-up and 
market share catching-up. They argue these two types of catching-up are not identical but related to 

162 It is worth noting that, although we talk about national competition and a nation catching up with others, the real 
catching-up is taking place at the industrial level and ultimately at the firm level. We can see a nation as a portfolio of 
industries within that nation while an industry as a portfolio of firms within that industry. A nation catches up with the 
leading nations when a large enough number of industries of this nation catch up with those industries of the leading 
nations. Likewise, an industry of a nation catches up with that of leading nations when a large enough number of firms 
within that industry of the nation catch up with those firms of the leading nations. 
163 I will discuss later in this chapter that, at the firm level, to catch-up, individual firms have to simultaneously consider 
their technological and marketing strategies rather than just focus on technological catching-up. However, I do agree 
that at the national level, technological catching-up is the most important factor contributing to the ultimate success of a 
nation in competition with other nations. 
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each other. This is because, on the one hand, a latecomer can increase their market share without 
enhancing their technological capabilities (say by importing foreign technologies and taking 
advantage of cheap local labor), on the other hand, without technological catching-up, sustained 
long-term market share catching-up is very difficult because it will become more and more difficult 
and expensive to buy technologies needed for higher level of market share. Thus, market share 
catching-up can be said as the ultimate market success (i.e., the end) while technological catching-
up as an important contributing factor (i.e., the means) toward the ultimate success. This means-end 
relationship is indeed reflected in Lee and Lim’s (2001) model of technological and market catch-
up in which the label ‘market success’ is placed at the end of the chain of arrows.  

Therefore, in economic competition among firms or nations, we can say catching-up takes place 
when a follower or latecomer firm or nation shorten the gap in economic performance (e.g., market 
share) between itself and the leading firm or nation. Such a market share catching-up (i.e., 
economic success) may be due to technological catching-up or other factors such as better 
marketing strategies. Indeed, at the firm level, individual firms have to simultaneously consider 
their technological and marketing strategies when competing with incumbents. Thus, I find Lee and 
Lim (2001) have had a bias toward technological catching-up and neglected the importance of 
marketing strategies that may play a crucial role in the ultimate success of individual firms. 
Nevertheless, I do agree that, at the national level, technological catching-up by strengthening one’s 
own technological capabilities rather than buying others’ technologies is crucial to the sustained 
market share catching-up. Much of the following discussion in this chapter is related to 
technological catching-up issue. 

The term of leapfrogging164

For the process of technological catching-up, Lee and Lim (2001) identify three patterns (or 
strategies) of catching-up, namely, path-following, path/stage-skipping, and path-creating. Path-
following catching-up means that the latecomer follows the same technological progress path as 
taken by the forerunners but the latecomer goes along the path more speedy than the forerunner did
due to the latecomer advantage (Gerschenkron, 1962). Path/stage-skipping catching-up means the 
latecomer still follows the technological progress path to an extent but skip some stage(s) to save 
time and therefore proceeds more speedy than the forerunner did. Path-creating catching-up means 
the latecomer explore their own path of technological development. Lee and Lim (2001: 465) treat 
the path-following as a more traditional pattern while the path-skipping and path-creating 
containing some aspects of leapfrogging. 

has two different meanings, one process-related, one outcome-related. 
For the process-related situation, leapfrogging takes place in the process of catching-up, i.e., along 
the catching-up process, one proceeds by continuous or occasional leapfrogging some steps or 
stages. For the outcome-related situation, leapfrogging occurs when the follower or latecomer 
overtakes the leader without getting the leader caught up, i.e., a direct overtaking by leapfrogging 
the leader. To make this distinction clearer, I label the process-related one as ‘catching-up by 
leapfrogging’ and the outcome-related as ‘overtaking by leapfrogging’. With this distinction in 
mind, we can better understand the extant literature on catching-up and leapfrogging I will 
introduce now.  

Obviously, Lee and Lim (2001) talk about leapfrogging in a process-related sense rather than the 
outcome-related sense, because the types of leapfrogging in their framework are all about the 
process of catching up the leader, nothing to do with the outcome of overtaking the leader (i.e., 
leapfrogging in the outcome-related sense). 

164 There exist a literature of leapfrogging, such as Perez (1988), Perez and Soete (1988), Hobday (1995), Lee and Lim 
(2001), and Lee et al. (2005). Their viewpoints of leapfrogging differ.
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Within their three patterns of catching-up, I suggest the first two should be treated as one type (i.e., 
path-following) as Lee and Lim (2001: 465) themselves have pointed out that ‘technological 
catching-up, more often than not, involves certain aspect of stage-skipping’. In addition, as I 
mentioned above that at the firm level individual firms have to simultaneously consider their 
technological as well as marketing strategies. Therefore, I posit that catching-up has two broad 
types: technology-driven and market-driven. The distinction between these two is technology-
driven catching-up focuses on technology while market-driven catching-up prioritizes the needs of 
markets or customers. Since the three patterns of catching-up in Lee and Lim’s (2001) model are all 
technology-driven, their model is incomplete in the sense it does not touch market-driven catching-
up. Thus, I propose a new model of catching-up patterns which incorporates Lee and Lim’s (2001) 
model while adds a new component of market-driven catching-up (see Figure 8.1).

In my model, I treat Lee and Lim’s (2001) path-following and path-creating as the two types of 
technology-driven catching-up, and I relabeled their path-creating as path-breaking. The world 
‘breaking’ implies that path-breaking in technology often makes the traditional path obsolete while 
the path-altering in marketing often eventually ends up converging to the same technology and 
market segments the leader is leading and serving. Simply put, path-breaking implies creating a 
different path to different point while path-altering implies alternative path to the common point. 
For example, Apple breaks away from the traditional mobile phone technological path (i.e., Nokia) 
by creating a new technological path of smart phone.

The two types of market-driven catching-up in my model are termed as ‘path-altering’ and ‘path-
evolving’. The path-altering catching-up means the follower/latecomer catching up with the leader 
by serving different market segments the leader ignores or does not serve well. At the technological 
front, the follower may follow the same technological path of the leader. Take the mobile phone 
industry for example, if the leader focuses on the urban rich people, then the latecomer can take an 
alternative path by focus on the urban poor or rural people. Doing so may enable a latecomer to 
quickly catch up the leader in terms of market share. China’s shanzhai165

The path-evolving catching-up is similar to path-altering catching-up in the sense that the 
follower/latecomer catching-up with the leader by serving different market segments the leader 
ignores or does not serve well. However, they are different because path-evolving catching-up does 
not follow the same technological path of the leader as path-altering catching-up does. Since path-
evolving catching-up is market-driven, the technologies the follower provides to its customers may 
be customized technologies or co-designed by the follower and its customers. Therefore, the 
technological path cannot be determined a prior, rather it will evolve over time along the interaction 
and cooperation between the follower and its customers. 

mobile phone makers are 
using this catching-up strategy.  

165 Shaizhai refers to Chinese imitation and pirated brands and goods, particularly electronics. Many shaizhai mobile 
phone makers target the rural migrant workers and urban poors. 



References

149

Figure 8.1 Four generic patterns of catching-up

Note: denotes the position of the leading firm/nation while denotes the position of the following firm/nation.

8.1.2 Two basic routes for technological progress 

There are two basic routes for technological progress (i.e., enhancing technological capabilities by 
technological learning) in a country (see Figure 8.2). One is foreign technology imitation, i.e., 
acquisition and imitation of existing technologies developed in the outside world, and the other is 
indigenous technology creation, i.e., creation of new technologies from within the country 
(including collaboration with foreigners) (cf. Kim, 1997).  

Figure 8.2 A model of technological learning in developing countries 

In the process of acquisition of a foreign technology, technological learning takes places when the 
importer of the technology tries to learn and grasp that technology by first substituting some parts of 
that foreign technology by domestically produced ones and then substituting the entire system of 
that technology by domestically produced one. It is worth noting that technology importation may 
not necessarily cause technological learning and catching-up, if the follower simply installs 
imported equipment but not to try to learn how to substitute such a technology.  

In the process of indigenous technology creation, technological learning takes two forms of 
indigenous innovation, disruptive and disequilibrium innovations. The term of disruptive innovation 
is coined and theorized by Christensen (1997) and Christensen and Raynor (2003), while the term 
of disequilibrium innovation is coined by me to describe innovations that are not characterized by 
disruptive innovation. See Figure 8.3 for a typology of indigenous innovation/creative destruction. 
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Figure 8.3 A typology of indigenous innovation/creative destruction 

As Yu and Huang (2009) have reviewed, Christensen’s disruptive innovation theory has aroused 
plenty of rich debate on what disruptive technology/innovation is, and the copious literature on 
disruptive innovation has a conflicting nature. A useful measure is provided by Govindarajan and 
Kopalle (2006) who argue that a disruptive innovation should (i) be inferior on the attributes that 
mainstream customer value; (ii) offer new value propositions to attract a new customer segment or 
the more price sensitive mainstream market; (iii) be sold at a lower price; (iv) penetrate the market 
from niche to mainstream (cited in Yu and Huang, 2009: 3). Christensen and Raynor (2003) refined 
the theory of disruptive innovation by widening the application of the theory include not only 
disruptive technological products but also services and business models innovation. They also 
emphasized that disruptive innovation could be broadly classified into low-end and new-market 
disruptive innovations (cited in Yu and Huang, 2009: 3).  

If disruptive innovation aims at creating disruptive technologies that are not ‘radically new from a 
technological point of view but have superior performance trajectories along critical dimensions 
that customers value’ (Bower and Christensen, 1995), then disequilibrium innovation aims at 
creating radically new technology or radically new product that integrate several existing 
technologies in a creative way. Radically new technology innovation can be evaluated from a 
purely technological point of view, for example, the digital camera technology was radically new 
compared to traditional film camera technology. Radically new product innovation that integrates 
several existing technologies is more marketing-driven than technology-driven. It is more difficult 
to define compared to radically new technology innovation. Two good examples are Apple’s iPod 
and iPhone, both of which are not radically new technologies but utilize several existing 
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technologies in a such a creative way that their advent immediately dis-equilibrates the existing 
competitive structure of the respective industry.  

Obviously, technology imitation is the easiest type, disruptive innovation is more difficult type, and 
disequilibrium innovation is the most difficult type of technological learning. Therefore, we have a 
hierarchy of technological learning in which the technology imitation is at the low level, disruptive 
innovation is at the middle level, and disequilibrium innovation is at the high level. Now, I will 
briefly discuss disruptive innovation that a developing country (and its firms) may find natural to 
start with when moving up the hierarchical scale of technological learning.

Prahalad (2004/2009) argued that the business reality has been most of the businesses in the 
advanced countries are focusing on and serving for the wealthy people around the world at the top 
of the pyramid of society (TOP), a small fraction of world’s whole population. Therefore the vast 
majority of the world’s population, i.e., who are in the bottom of the pyramid (BOP), are either un-
/under-served or unsatisfactorily served. So, if the developing country firm can target the BOP and 
make products and services valued by people at the BOP, then the developing country firm may 
find the BOP not only feasible but also profitable segment. According to Peter P. Li (2011), due to 
lack of core competence (Hamel and prahalad, 1990) compared to the leading firm from the 
developed country, the developing country firm finds the most plausible way to compete with and 
grab market share from the foreign leading firm is to win those customers ignored and 
unsatisfactorily served customers in the home market of the developing country or in other 
developing countries. Once the developing country firm succeeds in serving the BOP and gaining 
more experience and capabilities, it may move upward to compete in the TOP.

I identify at least four strategies of disruptive innovation, namely, customization, compatibility,
miniaturization, and modularization. Customization means a focus on trying the best to meet 
customer’s demand and expectation as the business wisdom goes ‘customer is king’. Compatibility 
means a focus on how to produce innovative products that can be compatible to the customer’s 
existing and often old technologies therefore to help customer reduce switching costs. 
Miniaturization means a focus on making ever smaller sized products therefore to help the customer 
save space resources and even make products portable. Modularization means to design and 
manufacture products by using exchangeable parts therefore making the production and 
maintenance costs low. Each of the four strategies creates customer values and therefore has more 
potential for success.  

8.1.3 Three levels of Technological learning: balance and upgrading 

Figure 8.3 indicates that, in order to catch up, the developing countries (by their firms) must 
ultimately engage in highest level technological learning (i.e., disequilibrium innovations). Then, 
some questions follow: first, how to balance between low and high levels of technological learning 
as they are often in a trade-off between exploitative vs. explorative learning (March, 1991; P.P. Li, 
2010), and second, how to upgrade from lower to higher level of technological learning as they 
require different level of technological capabilities?

The balance question is very important. Each level of learning has its uncertainty, risk, cost, and 
benefit. Obviously, lower level of technological learning is less uncertain and less costly than higher 
level of technological learning, and therefore it involves lower expected return/benefit due to less 
risk than higher level of technological learning. On the other hand, a higher level of technological 
learning is more uncertain and more costly, and therefore it involves higher expected return/benefit 
due to high risk. A delicate balance between the three levels of technological learning can bring the 
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learning firm/nation the optimal net benefit (i.e., total benefits minus total costs associated with all 
levels of technological learning the firm/nation is engaging).

The upgrading question is also very important because upgrading will not automatically take place. 
Upgrading from lower level to higher level of technological learning requires many conditions, such 
as a firm/nation’s strategic intent (Hamel and Prahalad, 1989) of becoming a disequilibrium 
innovator, willingness to reduce current consumption/profit and make investment for the future, and 
willingness to take risk of failure and tolerate a long period of loss-making. To upgrade from a 
technology imitator to a indigenous innovator or to upgrade from a disruptive innovator to a 
disequilibrium innovator, a firm/nation should exploit current ‘cash cow’ activities (current 
disruptive innovations) to generate cash flows in order to divert some of the cash flows to milk 
‘tomorrow’s star’ (new risky disequilibrium innovation project).  

To succeed in upgrading, a firm/nation should be willing and good at making collaborations with 
others who have relevant expertise. In addition, it should be good at utilizing talents, domestic and 
foreign, by hiring experts or/and setting up R&D facilities in advance countries. Foreign direct 
investment (FDI) by MNEs from developed countries will have an important role in helping the 
host developing country/and its firms upgrade their technological learning through the spill-over 
effect.

FDI spill-over effect on indigenous innovation 
Attraction of FDI by global multinational enterprises (MNEs) may help the host country to speed up 
the technological learning with the FDI spill-over effect (Blomstrom and Kokko, 1998). I identify 
roughly three stages of FDI development by global MNEs in developing countries (see Figure 8.4). 
In the first stage, a MNE sets up offshore strategic business unit (SBU) in a developing host country 
to carry out the labor-intensive manufacturing and servicing activities to take advantage of the 
cheap labors of that country (some MNEs may choose outsource those activities to original 
equipment manufacturer (OEM) clients in a host country rather than offshore SBU with the same 
psychology of arbitraging the different labor costs). The offshore SBUs import parts and 
components from the MNE’s global suppliers and assemble them into final or semi-final products 
that are then re-exported from the host market. Therefore the offshore SBU (strategic business unit) 
is just serving as an assembly line function of the whole value chain of the MNE. In both the OEM 
and offshore SBU modes of FDI, there is limited spill-over effect of technology transfer.  

In the second stage, the MNEs may find the developing country’s domestic market also attractive to 
compete therefore they will, alongside the re-exportation, keep some proportion of the final goods 
assembled in their offshore SBUs for selling in the host country. Gradually, they may find local 
customers may have different demands and preferences for the products they make. So, in order to 
win in such a situation, the MNEs may hire some local talents to carry out research and 
development (R&D) to localize their products. But, the R&D activities are only for local market of 
the host country, which has nothing to do with the MNEs’ global R&D strategy. This is due to the 
psychology of the MNEs that the local talents in developing countries are not capable of carrying 
out R&D for the MNEs’ global solution. In this stage, the spill-over effect is larger than that in the 
first stage because the MNEs hire local R&D staff who may one day leave and join domestic firms 
of the host country.  

In the third stage, the MNEs may find the local talents in the developing host countries are 
competent enough for carrying out some R&D activities for their global product solutions. This is 
increasingly the case that many global technologic MNEs like Microsoft set up R&D centre in 
China and India to take advantage of the cheaper but equally competent local scientific and 
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technological talents (as well as engineers). In this stage, the MNEs may still keep their offshore 
SBUs in the developing host country to continue to do the labor-intensive assembling and 
manufacturing activities. In this stage, the spill-over effect will be further increased due to the 
training of advanced R&D staff who may one day leave and join domestic firms in the host 
countries. 

With this three stage model of development of FDI mode, I assume, in order to speed up the 
indigenous innovation, the host country should try their best to attract technological FDIs and use 
such FDIs as an approach to carry out technological learning. In the meantime, the local domestic 
firms should try their best to attract R&D staff members of the MNEs’ to join their firms so that 
they can utilize their talents to strengthen their own R&D capabilities. If the domestic firms have 
such strategic intent, they may have a good chance to improve their technological innovation 
capabilities so that gradually they can engage in disruptive and then disequilibrium innovations. 

Figure 8.4 Three stage model of FDI mode development 

8.1.4 Three scenarios of catching-up potential 

Based on above analysis, I identify three scenarios of competitive dynamics (or potential for 
catching-up), each of which relates to different mode of technological learning. For simplicity, let’s 
use the term developing country as the follower and the term developed country as the leader.  

The first scenario is one with no potential for catching-up. In this scenario, the technological 
learning is limited to foreign technology imitation, i.e., without engaging in indigenous technology 
creation. In such a scenario, the developing country can still make technological progress by a two-
stage learning process. In the first stage, it learns to substitute foreign parts with domestically 
manufactured ones, and in the second stage, it learns to design and substitute the entire system (Kim, 
1997; cited in Choi, 2007). As the developing country enjoys a latecomer advantage, it can learn 
and grasp the imported technology in a relatively shorter time period than the developed country did 
before.  

However, in this scenario, even if the developing country can skip some stages in learning the 
technology imported from the developed country, it can only follow after the developed country but 
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will never be able to get the developed country caught up. This is because in such a situation the 
developing country’s technological progress is dependent on and controlled by the developed in that 
it is the developed country who decides what kinds of technology to export and what not to export. 
In today’s world, there is a techno-nationalism due to which the developed countries protect and 
restrict selling their key technologies to potential challenging competitors (Lall, 2004). Such a no 
potential for catching-up scenario can be thought as the ‘flying geese pattern’ (Akamatsu, 1962) in 
which the followers always follow the ‘leading geese’ with some insurmountable distance.

So, the path-following pattern in Lee and Lim (2001) belongs to this no potential scenario. In my 
model, the path-altering pattern can also be said to belong to this scenario because following the 
same technological path of the leader, even if the latecomer choose to serve different market 
segment, they may find their catching-up in market share will slow down and become more and 
more difficult after a certain time period. This is due to two reasons. For one, if those market 
segments become profitable, the incumbent leader may enter and outcompete the latecomers. For 
another, if those market segments are not profitable, the followers cannot generate sufficient cash 
flow to fuel their further increases in market shares.  

The second scenario is one with low potential for catching-up. In this scenario, the latecomer 
firm/nation engages in technological learning that is characterized by a combination of foreign 
technology imitation and indigenous disruptive innovation. In so doing, the latecomer has a 
potential for breaking away from the ‘flying geese pattern’ and therefore a potential for catching-up 
the leading geese (i.e., the leader). Prahalad (2004) points out that the ‘bottom of the pyramid’ of 
human society (BOP) is a huge market ignored or underserved by the leading MNEs from 
developed countries, and if companies target this untapped market with adapted 
technologies/products which are attractive to the customers there, they may make a fortune at the 
BOP. Peter P. Li (2011) argues that disruptive innovation at the bottom of pyramid by developing 
country firms is a mechanism for catching-up. This argument can be supported by the path-evolving 
catching-up patterns presented in Figure 8.1, namely, the latecomer firms from the following 
country target un-served or underserved market segments of the leading firms from the leading 
countries by providing customized technologies or co-design technologies and products with their 
customers.  

According to Peter P. Li (private communication, 10 March 2011), there are two situations in which 
disruptive innovations may help a latecomer to catch up. In the first situation, the incumbent leader 
ignores such disruptive innovations due to lack of awareness that such innovations may pose 
competitive threat in the future and it becomes too late when it really see such innovations a threat. 
In the second, although the incumbent does not ignore and wants to imitate such innovations itself, 
the incumbent fails in imitating such innovations due to its organizational inertia. Such 
organizational inertia enables resistance from within the organization to fully embrace such 
innovation. Christensen (1997) mentioned two preconditions for such a market disruption to occur, 
one of which is the ‘asymmetric incentives between existing healthy business and potential 
disruptive business’ (cited in Yu and Chang, 2010: 3). Such asymmetry in incentives tends to be 
high when there is ‘paradigm conflict’ (in Peter P. Li’s term) between the old and new models. 
High asymmetry in incentives may often cause internal fight for power and resources between 
people stick to the old business model and those support the new model. For instance, digital 
camera as a new technological innovation will make the old film camera technology largely 
obsolete.  

The third scenario is one with high potential for catching-up. Peter P. Li (private communication, 
10 March 2011) argues that disruptive innovation at BOP may enable a latecomer to not only catch-
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up but even leapfrog the leading firms of advanced countries. I disagree with this argument because 
I see disruptive innovation may be a necessary but not sufficient condition for even catching-up, 
needless to say leapfrogging, the leading firm/nation. Another necessary condition is the follower 
also engaging in disequilibrium innovations. Engaging in disruptive and disequilibrium innovations 
gives a latecomer a high potential for catching-up, which is underpinned by the path-breaking 
pattern of catching-up. 

However, it is worth noting that having high potential for catching-up does not necessarily mean 
such potential will always be actualized, i.e., really getting the leading firm/nation caught up, 
because the competitive dynamics depends on both sides of the competition. Now, I will discuss 
two situations in which the leading firm/nation may potentially forge ahead and leave the 
challengers further behind.

In the first situation, the incumbent leader succeeds in imitating the disruptive innovations of its 
challengers. The incumbent may succeed if it does not ignore the disruptive innovations, or it can 
overcome such organizational inertia (i.e., resistance from within for fully embracing such 
disruptive innovations due to asymmetry in incentives and internal fight). If the incumbent succeed 
in imitating the disruptive innovations, with its existing competitive advantages over the challengers, 
it will forge ahead and leave the challengers further behind.  

In the second situation, the incumbent does not simply imitate the disruptive innovations of the 
challengers but engages in disequilibrium innovations. Then the dynamics of competition cannot be 
determined ex ante because there are two possibilities that the incumbent may out-compete the 
challengers. The first possibility is that the incumbent may break the technological bottleneck 
before the challenger succeeds in disrupting the incumbent by disruptive innovations. The second 
possibility is that the incumbent may be moving on to some higher profit industries while the 
average profit margin of the current industry is being continuously pulled down by the challengers 
with their disruptive competition strategies (disruptive innovators often pursue low profit margins 
for grabbing more market shares from the incumbent). This is to say, the incumbent may be looking 
for a ‘blue ocean’ industry (Kim and Mauborgne, 2004; 2005) while the challenger is engaging in 
disruptive innovation in the ‘red ocean’ industry, and there is a possibility that the incumbent may 
succeed in moving onto the ‘blue ocean’ before the challenger succeeds in disrupting the incumbent 
in the current ‘red ocean’. If this possibility is actualized, then the incumbent will forge ahead and 
leave the challenger further behind.

In sum, so far, I have proposed a theory of potential for catching-up. Table 8.1 summarize the links 
among the various types of technology learning, FDI spill-over effects, catching-up pattern, and 
potential for catching up. 

Table 8.1 The links among technological learning, FDI spill-over effect and catching up

Hierarchy of 
Technological 
learning

Technological 
learning pattern of 
developing country

FDI spill-over 
effects on 
upgrading learning 

Catching-up
pattern

Potential 
for 
catching-
up

Low level: 
Technology 
imitation

Technology imitation 
only 

MNEs’ OEMs or 
offshoring only 

Path-following
Path-altering

No

Middle level: 
Disruptive 

Imitation + disruptive 
innovation

OEMs or 
offshoring + R&D 

Path-evolving Low
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innovation staff
High level: 
Disequilibrium 
innovation

Imitation + disruptive 
+ disequilibrium 
innovations

OEMs or 
offshoring + R&D 
staff + R&D centre

Path-breaking High

8.2 Factors underlying technological catching-up

8.2.1 The four basic factors underlying technological progress 

I posit there are at least four factors contributing to technological progress: first, capital (especially 
human) deepening (Solow, 1956, 1957; Romer, 1986, 1990; Lucas, 1988) which provides the 
necessary material and knowledge bases for engaging in indigenous innovation; second, institutions 
supporting innovative entrepreneurship (Schultz, 1968; North and Thomas, 1973; North, 1981, 
1990; Acemoglu, Johnson and Robinson, 2005), e.g., intellectual property rights (IPR) protection; 
third, national innovation system (Lundvall, 1992) which provides an environment and platform for 
innovation activities, individually and collaboratively; and fourth, innovative entrepreneurship 
(Schumpeter, 1912/1934, 1942; Baumol, 1990, 2008, 2010) which makes indigenous innovation 
happen. New Institutional Economics (NIE) asserts institution is the fundamental factor influence 
many social phenomena, e.g., growth. However, I would argue, in the case of technological 
progress, institution is a factor supportive or constraining innovative entrepreneurship that directly 
makes technological progress happen. So, I see the key factor underlying technological progress as 
innovative entrepreneurship while all the other three are necessary but insufficient conditions. Here, 
I will discuss entrepreneurship in more detail.

In economics literature on economic growth, there are four basic engines of growth: first, capital 
accumulation and deepening (Domar, 1946; Harrod, 1948; Solow, 1956), second, technological 
progress (Solow, 1956, 1957; Romer, 1986, 1990), third, institutional improvement (Schultz, 1968; 
North and Thomas, 1973; North, 1981, 1990; Acemoglu, Johnson and Robinson, 2005), and fourth, 
entrepreneurship (Schumpeter, 1912/1934, 1942; Kirzner, 1979; Baumol, 1990, 2008, 2010). While 
the first three are widely accepted in economics, entrepreneurship has not well examined by 
economists (Baumol, 2006a) although some scholars argue entrepreneur is the ‘fourth factor of 
production’ 166 (e.g., Baumol, 2006a) and ‘entrepreneurship is a mechanism by which society 
converts technical information into these products and services’ (Shane and Venkataraman, 2000: 
219). Therefore, there is a paradox that ‘the entrepreneur is virtually never mentioned167

166 We can see an entrepreneur is a person who combines other necessary factors of production, i.e., labor, capital, and 
land, to make production happen. In this sense, entrepreneur is the fourth factor of production because without 
entrepreneur, there would be no production at all (except for self-sufficiency). Mainstream economist may defend by 
saying labor as a factor of production encompasses entrepreneur. If so, like capital is divided into physical, financial, 
and human capitals, we can divide labor into generic, managerial, and entrepreneurial labor. With the recognition that 
the roles of the three types of labor are very different, it is legitimate to argue that we should not treat entrepreneurial 
labor in the way of measuring generic labor by aggregating the total labor hours worked. Since entrepreneur is very 
important, it is better to treat it as a factor of production in its own. 

in modern 
theory of the firm and distribution’ (Baumol, 2006b) although economists would view 
entrepreneurship as important (Leibenstein, 1988). There are at least two reasons for this paradox, 
one is that there is no room/need for entrepreneurship in the neoclassical tradition of economics 
(Baumol, 2006b; Leibenstein, 1968) because ‘the firm is then taken to perform a mathematical 

167 Although economists does use the word ‘entrepreneur’, the neoclassical economists in fact use the terms 
“entrepreneur” and “manager” interchangeably, as Lazonick (1991: 309, cited in Wennekers and Thurik, 1999: 52) 
points out. 
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calculation which yields optimal (i.e., profit maximizing) values for all of its decision variables’ 
(Baumol, 1968: 67) and ‘any attempt to introduce the entrepreneur into this theoretical structure 
destroys the internal consistency of the [neoclassical] model (Barreto, 1989: 2); the other is that 
although Austrian tradition of economics places huge emphasis on entrepreneurship, the general 
approach taken by the Austrian tradition is purely literary, i.e., both model building and empirical 
testing are rejected, which makes it difficult to appreciate and follow in the mainstream of 
economics (Leibenstein, 1988).  

8.2.2 Entrepreneur and entrepreneurship 

What is the definition of an entrepreneur? The term entrepreneur first appeared in the works of 
Cantillon (1680-1734) who identified three types of economic agents, i.e., landowners, 
entrepreneurs, and employees and saw entrepreneur as someone exercises business engagement in 
the face of uncertainty (cited in Wennekers and Thurik, 1999: 31). While others have also talked 
about entrepreneur, Schumpeter might be the most respected figure for making a distinctive 
contribution to idea that entrepreneurship is the essence and engine of capitalist economic 
development. According to Schumpeter (1911/1934, 1942), an entrepreneur is an innovator who 
disrupt the equilibrium in an economy by introducing new goods or new methods of production. To 
Schumpeter, due to the entrepreneurial activities of all entrepreneurs, there is a process in a 
capitalist economy that incessantly revolutionizes the economic structure from within, incessantly 
destroying the old one, incessantly creating a new one. Such a process keeps the capitalist economic 
growth happening, therefore a ‘creative destruction’. If the Schumpeterian entrepreneur is a 
disequilibriating force which keeps breaking equilibrium towards disequilibrium, then Kirzner’s 
(1979) conception of entrepreneur is the counterbalancing force as he sees entrepreneurs as an 
arbitrager who are alert to opportunities existed in the disequilibrium, and due to the arbitraging 
actions of many entrepreneurs the economy tends to go back toward equilibrium.  

According to Casson (1987), the disequilibrating and equilibrating views of entrepreneurs are not 
irreconcilable because the opportunity explored by one entrepreneur through an innovation may be 
exploited by not only the innovator himself but also other entrepreneurs who can see and use such 
opportunities for profit making. For Kirzner (1985) himself there are two roles of entrepreneurship, 
first, to expand the Social Production Possibility Frontier (SPPF) upwards and rightwards, second, 
to realize the move from an economically inefficient point under the SPPF towards the most 
economically and technically efficient production point on the SPPF (cited in Wu and Huang, 2006). 

Then, what are the defining characteristics of entrepreneur that separate them from non-
entrepreneurs? According to Schumpeter (1911/1934: 88), innovative entrepreneurs are driven 
‘more by will than by intellect’, i.e., they are characterized by their ‘free spirits’ that allow them to 
make things work, i.e., to create wealth-generation opportunities that did not exist before. In
comparison, Kirzener (1979) sees it is the alertness of the entrepreneur that allows them to 
recognize wealth-creation opportunities that have already existed in the market but cannot be seen 
by non-entrepreneurs. However, no matter for opportunity creation or recognition, entrepreneurship 
requires action (McMullen and Shepherd, 2006) and all entrepreneurial actions involve certain 
uncertainties (Mises, 1949). If an entrepreneur tolerates uncertainty when making decision, he/she 
will take action after a wealth-creation opportunity is created or recognized. Otherwise, if no action 
is taken after opportunity is created or recognized, he will not be qualified as entrepreneur. In 
general, there are two general types of entrepreneurial action for an entrepreneur to take: to realize 
the opportunity by himself/herself or to sell the opportunity information to others for making wealth. 
There are two basic reasons identified in the management literature on entrepreneurship that prevent 
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a potential entrepreneur from taking action to realize the opportunity: either he/she has over-
perceived the uncertainty or he/she is not willing to tolerate such uncertainty perceived. So, based 
on the existing literature, I have come up with an integrative model of entrepreneur (see Figure 8.5).  

Figure 8.5 An integrative model of entrepreneur

There exist different definitions of entrepreneurship so that readers can be easily confused. Drawing 
on extant literature, I define entrepreneurship as the spirit, ability, and action of recognizing or 
creating and then take action to realize the wealth-creation opportunity by the entrepreneur.  
There are two basic types of entrepreneurship, explorative and exploitive, identified in the literature. 
The explorative entrepreneurship is, in the Schumpeterian spirit, an incessant exploration (creation) 
of opportunities through innovation to disrupt the current economic order (e.g., equilibrium) in 
order to create wealth. The consequence of such an explorative entrepreneurship, i.e., creative 
destruction or disequilibrium, is not only economic growth (i.e., creative) but also economic 
redistribution (i.e., destruction) because as Schumpeter (1942) argues that without creative 
destruction wealth would become increasingly concentrated in the hands of a few large firms and 
this would destabilize society. The exploitive entrepreneurship is, in the Kirznerian spirit, an 
incessant (discovery/recognition) exploitation of opportunities (i.e., arbitraging) generated and 
spilled out from the innovations made by the explorative entrepreneurs in order to create wealth. 
The more such exploitive entrepreneurship, the less profit the follow-suit entrepreneurs can make, 
therefore, the economy will tend to return to equilibrium.  

In the management literature on entrepreneurship, there exist debates about the relationship between 
these two types of entrepreneurship (Alvarez and Barney, 2010). Some scholars argue the 
explorative entrepreneurship is just a special case of exploitative entrepreneurship (Eckhardt and 
Ciuchta, 2008) while others argue the other way around (e.g., Luksha, 2008). While some scholars 
argue these two approaches can be integrated into a broader overall framework (e.g., Zahra, 2008), 
Alvarez and Barney (2010: 575) suggest the effort to develop a single theory of both types of 
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entrepreneurial opportunity may be like mixing oil and water due to the different philosophical 
underpinnings of these two, namely, the opportunity creation (i.e., explorative entrepreneurship) 
view is underpinned by a evolutionary realist epistemology while the opportunity discovery (i.e., 
exploitative entrepreneurship) is underpinned by a critical realist epistemology.  

However, I see there is a way to integrate these two approaches into a single framework. One 
effective solution for integration two totally opposite view is to find a third view that bridges 
between the two opposites. In addition to these two basic types of entrepreneurship, I argue there is 
another, often neglected, kind of entrepreneurship in between the explorative and exploitative 
entrepreneurships, which I term as re-explorative entrepreneurship. We can understand explorative 
entrepreneurship as purposefully creating opportunity (i.e., the opportunity does not exist 
beforehand) and then realizing such opportunity while exploitative entrepreneurship as alertly 
recognizing opportunity that already exists in the market and then realizing such opportunity. 
However, for the explorative entrepreneurship, there is a possibility that the explorative 
entrepreneur under-evaluates the potential value of the opportunity he himself created so that he 
would not fully exploit such opportunity before he moves on to another exploration or exploitation 
of opportunities created by other entrepreneurs. In such a situation, the re-explorative 
entrepreneurship comes in to further exploit as well as re-explore the under-exploited opportunity 
left over by its initial creator. 

Let me give an imagined case to illustrate the three types of entrepreneurship. There are three 
entrepreneurs living in Las Vegas. Let’s give them different titles, the first one as explorative 
entrepreneur, the second one is the exploitative entrepreneur, and the third one as the re-explorative 
entrepreneur. While the other two entrepreneurs were looking for opportunities in the gambling city, 
the explorative entrepreneur purposefully switched his attention to the desert outside the city and he 
started to explore the desert and finally he found out that there was a gold mine in the desert. So he 
created the opportunity that did not exist before. He then started to exploit such an opportunity by 
mining the gold mine. Gradually, the other two entrepreneurs found out this success story. One of 
them, the exploitative entrepreneur, realized there was an opportunity for making a profit by buying 
the gold from the mining entrepreneur and sell to others. While the other one, the re-explorative 
entrepreneur, sensed there might be under-exploited treasure underneath the gold mine found by the 
explorative entrepreneur. So he had two options: one, buying the mine from the explorative (mining) 
entrepreneur, the other, waiting till the mining entrepreneur believes there is no further value to dig 
there and leaving the mine for another opportunity exploration/exploitation. Then the third 
entrepreneur started to re-explore the mine left to him by the first entrepreneur and finally he found 
a diamond mine underneath the gold mine. In this illustrative story, all of the three entrepreneurs 
have had their own opportunities for making wealth, however, their approaches are very different. 
Table 8.2 summarizes the differences of the three types of entrepreneurship. 

Table 8.2 The three types of entrepreneurship

Key 
literature

Epistemology Opportunity 
source

Attribution Consequence

Explorative Schumpeter 
(1911/1934)

Evolutionary 
realism

Creation Free spirits Disequilibrium

Re-
explorative

Complementarism 
(of Neils Bohr)

Recognition + 
creation

Alertness + 
free spirits

Equilibrium + 
disequilibrium

Exploitative Kirzner 
(1979)

Critical realism Recognition Alertness Equilibrium 
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8.2.3 The links between entrepreneurship, economic development, and business cycle 

Now, let me address the linkage between entrepreneurship and development (Leibenstein, 1968; 
Wennekers and Thurik, 1999). According to Adam Smith (1776), the two core questions 
economists concerns about economy are, one, how wealth is created, the other, how wealth is 
created. To Smith, wealth is created by improving the efficiency of production though division of 
labor and specialization, while wealth is better distributed by free market. Adam Smith praised the 
virtue of free market for both wealth creation and distribution by arguing there is the ‘invisible 
hand’ making free market well-functioning and self-adjusting. It seems to me that Smith did not 
have a clear answer why free market could function and self-adjust therefore he mystified the 
mechanism as an ‘invisible hand’, of, in essence, God. Schumpeter’s creative destruction theory can 
serve as a perfect explanation of Smith’s invisible hand, namely, Schumpeterian entrepreneurs are 
all self-interested and are willing to take action to maximize their won benefits even at the great 
costs (i.e., destruction) of others, however, all entrepreneurial activities combined will creatively 
destruct the existing economic structure and establish a new one, the outcome of such creative 
destruction is the increase of the total social welfare (i.e., more new wealth is created than the 
wealth destroyed). If Schumpeterian entrepreneurs often disrupt an established economic structure 
(i.e., equilibrium) and such entrepreneurship only results in disequilibrium, then Kirznerian 
entrepreneurs then exploit opportunities existed in a disequilibrium situation and arbitrage in order 
to make profits and such entrepreneurship tends to equilibrate the economy.  

However, if both Schumpeterian and Kirznerian entrepreneurships work side by side to push 
forward the economic development, under the guide of an ‘invisible hand’, then how come there 
have been boom and bust business cycles? This question really challenges the ‘efficient and self-
adjusting market thesis’. There are many competing explanations in the economics literature, such 
as the Keynes’s (1936) theory of aggregate demand, Friedman’s monetarist theory (Friedman and 
Schwartz, 1963), Minsky’s (1992) financial instability hypothesis, and Perez’s (2002) theory of 
excess speculation. Without denying the insights all these theories provide, I propose another 
entrepreneurship hypothesis for business cycles.  

According to Baumol (1990), the exercise of entrepreneurship can be productive, unproductive and 
destructive depending heavily on the structure of payoffs in the economy, i.e., the rules of the game. 
This essentially challenges Schumpeter’s ‘creative destruction’ thesis. So, I assume, if more 
destructive entrepreneurship than productive entrepreneurship is engaged, then the outcome of all 
entrepreneurship may be described as ‘destructive creation’, a term I coined to indicate the situation 
in which many selfish entrepreneurs engage in destructive entrepreneurship with the intention of 
wealth creation for themselves and their entrepreneurial actions together result in destruction of 
social welfare/wealth. An illuminating example is the financial innovation entrepreneurship 
resulting in 2008 global financial crisis.  

I see a business cycle as the ongoing fight between these two forces: creative destruction vs. 
destructive creation. If the former outweigh the latter, then economy booms, otherwise the economy 
busts. In a free market, without state intervention, two types of unfettered entrepreneurship will be 
flourishing, so the business cycle cannot be stopped by the market forces per se. If the government 
intervenes in a bust phase by stimulating the aggregate demand (Keynes, 1936), we can say the 
government is also engaging in entrepreneurship. Let’s call it state entrepreneurship. Similarly, like 
private entrepreneurship, the state entrepreneurship can be productive, unproductive, and 
destructive. So, state intervention may succeed as well as fail, just like the market mechanism may 
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succeed as well as fail. Therefore, market and the state are like the ‘invisible hand’ and the ‘visible 
hand’, both private (market) entrepreneurship and state entrepreneurship can result in creative 
destruction and destructive creation, therefore, it is the net force of the four types of 
entrepreneurship that determines whether the economy is to boom or bust (see Figure 8.6). 

Figure 8.6 The links between entrepreneurship and business cycle

8.3 A theoretical justification of state entrepreneurship

8.3.1 The proper role of the state cannot be determined a priori 

The role of the state in the economy is a fundamental question in economics. There have been 
ongoing debates on the normative role of the state (cf. Musgrave, 1956/1957, 1959) while the real 
roles of the state have been changing (Tanzi, 1997). While some economists try their best to 
establish theoretical foundations for small government and others for big government, Paul 
Samuelson (1963), one of the greatest economists of the twentieth century, pointed out almost half 
century ago that ‘there are no rules concerning the proper role of government that can be established 
by a priori reasoning’ (also, see Samuelson, 1954). I subscribe to such ‘Samuelson’s Law’ (ibid.: 
37). It is said the French poet, Paul Valery, believed that ‘if the state is strong, it will crush us; if it 
is weak, we will perish’ (cited in Bardhan (1996: 11), based on which, Tanzi (1997: 4) claims that 
‘the ideal role must, therefore, between these two extremes’, i.e., the state complementing to the 
market, which I agree and would call a ‘state and market partnership’ (SMP).

I posit what role of the state is appropriate is dependent on the nation’s development stage and 
contingent on the real circumstances the country faces domestically and internationally.

In the Literature Review chapter, I identified three broad stages of economic development in which 
the state has changing roles to play (cf. Tanzi, 1997: 7-8). In the first, underdeveloped, stage, the 
state should led the market because the private sector is too weak to undertake or simply there is no 
market for certain kinds of innovative activities, the state may act as an entrepreneur to initiate such 
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innovations or subsidize private firms to carry out such innovations. What is important is that, as 
Hausmann and Rodrik (2003) has pointed out, state subsidies should only be used to motivate the 
first mover, but not the followers, to undertake such an innovation which would not be done 
otherwise.  

In the second, transitional, stage, the state should gradually reduce its involvement in or 
intervention to market. In this stage, we can see both private (market) and state entrepreneurships, 
so it is a dual-track stage. The state can play an important role for making and changing the rules of 
the game in order to stimulate productive/constructive entrepreneurship, restrict unproductive 
entrepreneurship, e.g., arbitraging to take advantage of the institutional deficiencies, and punish 
destructive entrepreneurship.  

In the third, developed, stage, market should be the principal mechanism for resource allocation and 
entrepreneurship while the state keeps a very small scale and scope in entrepreneurship. In this 
stage, the state should also further stimulate productive entrepreneurship while restrict unproductive 
and even destructive entrepreneurship, such as financial innovation and speculation.  

8.3.2 State intervention: market failures or patience costs 

In the mainstream economics, state intervention is limited to correcting ‘market failures’ (Arrow, 
1969; Bator, 1958) such as natural monopolies, external economies, public goods, and information 
asymmetry (Ledyard, 2008). Except these, there is no more space for state intervention in the 
market. State intervention can rely on budgetary instruments (i.e., taxation and public spending) and 
non-budgetary instruments such as regulations (e.g., granting natural monopoly to one market 
player). 

Yet, I identify another rationale for state intervention, which I call patience costs. There are two 
types of patience costs. One is costs of non-action in a crisis sitting when state intervention is 
needed to either restore market confidence or to protect public interests168

For patience costs of non-action in the crisis sitting, one example is the collapse of Lehman 
Brothers. Before its final collapse on 15 September 2008, Lehman Brothers, under intensified 
financial stress due to the subprime mortgage crisis, asked for the US federal government’s 
financial support. However, ‘the US Treasury was unwilling to put more taxpayer money at risk 
after saving Bear Stearns, Fannie Mae and Freddie Mac’, as BBC news later revealed

that may be hurt by the 
collapse of markets. Another is costs of opportunity loss in a non-crisis sitting when state 
intervention may make a positive gain.  

169

For the economic costs, one example is industrial development in a developing country. Stiglitz 
(1998:27) points out two specific market failures in developing countries, namely, ‘left to itself, the 

. However, 
the collapse of  triggered a rapid escalation of the credit crisis which later turned into a global 
financial crisis due to the collapse of market confidence. The deepening of the financial crisis later 
forced the US government and governments around the world to inject hundreds of billions of 
dollars into the banking system in the fear of the collapse of the whole system. The point is that the 
crisis would have not gone so server if the US government intervened in the right time when such 
state intervention is needed with the rationale of protecting public interests (i.e., those many small 
shareholders and creditors of Lehman Brothers). 

168 Thanks go to Sushil Khanna, an Indian visiting professor at my research centre, who mentioned there are social costs 
of market failure in addition to the other types of patience cost I have identified.
169 http://news.bbc.co.uk/2/hi/business/7745592.stm
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market will tend to underprovide human capital’ and ‘technology’, which are crucial factors for 
economic development. To develop a new industry, we need patient capital for the gradual 
development of the technological capabilities required for that industry, which often takes long 
period of time. However, market (i.e., the private sector) may either fail to supply such patient 
capital or takes a long period of time to wait for a ripe opportunity for such patient investment. In 
the first situation, it is the market failure (i.e., lack of supply of patient capital) that calls for state 
intervention. In the second situation, it is the waiting (or patience) costs, accrued to the 
waiting/patience for the market itself to work out eventually for the supply of patient capital, that 
calls for state intervention.

To go one step further, I contend the argument of market failures can be fully explained by the 
argument of patience costs. Some economists legitimize state intervention under market failures. 
However, other market fundamentalist economists would probably reject such market failures 
argument by arguing that the market will self-adjust to correct the market failures by the market 
itself, due to the ‘invisible hand’, and hence no need for state intervention at all. Kirzner’s (1979) 
theory of arbitraging entrepreneurship can provide an effective mechanism for such free-market 
self-adjusting argument. Namely, private entrepreneurs are alert to wealth-creation opportunities 
existed in disequilibrium (i.e., where there are market failures) and their arbitraging entrepreneurial 
activities will ultimately equilibrate the market (i.e., correcting market failures). For instance, in the 
case of public goods, due to the free riding problem, public goods are undersupplied or will not be 
supplied at all by the private sector. However, due to high demand for and the associated wealth-
creating opportunities in such goods like roads, private entrepreneurs may take such opportunities 
by building fee-charging roads. Therefore, it is not because of the market failure (e.g., no or under 
supply of roads) per se that calls for state intervention, but the patience costs (i.e., costs of waiting 
for opportunity alert private entrepreneurs to emerge) that call for state interventions. 

The patience costs argument can be understood in connection to Coase’s (1937) transaction costs 
theory. Coase (1937) challenged the ‘efficient price mechanism thesis’ by asking why on earth the 
firm came to exist if price mechanism of the free market is so efficient. Coase’s answer is that there 
are transaction costs of using price mechanism and therefore the firm comes to minimize transaction 
costs by internalizing some market transactions and coordinating them within the firm by fiat. 
Likewise, we can ask once again why on earth we need the state intervention if the market (i.e., 
price mechanism plus private firms) works so smoothly and efficiently. With the above analysis, we 
can easily offer the answer, namely, state intervention is needed because of the patience costs of 
solely relying on the market to self-adjust to correct its failures or work out the timing for patient 
investments. Figure 8.7 summarizes the justifications for market mechanism and state intervention.
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Figure 8.7 The justifications for market mechanism and state intervention

Note: the box of Market failures (PG, E, NM, IA) denotes the four types of market failures, i.e., public goods, 
externalities, natural monopoly, and information asymmetry. 

8.3.3 State entrepreneurship: A portfolio selection perspective 

I assume that, in a developing country, the patience costs of non-intervention in technological 
catching-up is so high that state intervention (with entrepreneurial rather than budgetary or 
regulatory instruments) is justified. In section 8.2, I have identified four factors underlying 
technological catching-up, I suggest that the state can have more roles in economy, especially in 
pushing forward technological catching-up. For instance, the state can play an important role in 
improving the four basic factors underlying technological progress, namely, the state can invest in 
education to make human capital deepening; the state can improve institutions supportive to 
technological works; the state can help establish a national innovation system; and the state can 
encourage productive entrepreneurship, restrict unproductive entrepreneurship, and punish 
destructive entrepreneurship.  

What is more, I posit that the state should also engage in state entrepreneurship to complement to 
private entrepreneurship in pushing forward technological catching-up. By state entrepreneurship, I 
mean entrepreneurial activities undertaken by the state, which, apart from the provision of public 
goods recognized in the traditional economics literature, includes the following components: (1) 
making industrial policies (Amsden, 1989; Wade, 1990); (2) funding basic researches; (3) providing 
patient capital for industrial development; (4) owning state-owned enterprises that are not primarily
profit-driven. Here, the SOEs may be justified by natural monopolies in utilities (e.g., water supply, 
electricity grid, railway and telecommunication network), information asymmetry in financial sector 
(e.g., state-owned banks), public interests (e.g., public health, public housing, public pensions), and 
the higher expected returns associated with higher risk of state investments which I will discuss 
below. 

The ‘high risk high expected return’ justification works as follows. Due to the nature of risk 
aversion, private firms and private entrepreneurs on the market are often not willing to take some 
high-risk projects, such like the ‘big aircraft project’ in China, and sometimes, even if they are 
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interested in but they lack of financial capacities for undertaking such high-risk investments. Under 
such situation, the state (via SOEs) steps in to undertake such high-risk investments.  

Neoclassical economists who oppose state entrepreneurship may reject the risk justification for two 
reasons. One is the necessity of undertaking such high-risk investments if the market is not willing 
to undertake. The other is the format of undertaking such high-risk investments.  

Neoclassical economists reject the idea that state should undertake high-risk investments that are 
avoided by the private sector by preaching the comparative advantage theory. In addition to the 
existing criticisms of comparative advantage theory, such as its static nature, I have two more 
criticisms. 

The first one is that the policy prescription of ‘sticking to your comparative advantage’ is in direct 
conflict with Adam Smith’s free market thesis. Namely, the essence of free market is the freedom of 
choice, do whatever you want as long as it is not illegal. If freedom of choice is granted, then every 
person and nation should make their own choice what to do and how to do and be not intervened or 
dictated by any other person and organization. Due to the ‘invisible hand’, whatever they do in 
pursuit of their self-interests, they will in the end cause maximized social welfare. Even if 
individuals may fail in some situation, they may succeed in others. At the aggregation level, the 
‘invisible hand’ of free market will eventually cause maximized social welfare. However, the 
comparative advantage theory’s policy prescription ‘stick to your comparative advantage’ 
essentially forbids the freedom of choice of individual person and nation what they should do. It 
works in a way like centralizing rather than decentralizing decision making of individual person and 
nation. 

The second is that the policy prescription of ‘stick to your comparative advantage’ is in direct 
conflict with the conventional wisdom of ‘don’t put all your eggs in one basket’. From a modern 
portfolio theoretical (MPT, cf. Markowitz, 1952, 1959) perspective, we can view individual person, 
firm, and nation are always face the portfolio selection problem, namely, how to allocate our time, 
energy, and financial resources between alternative uses. For a nation, ‘stick to your comparative 
advantage’ prescription essentially advices a nation to allocate its national resources into only the 
risk-free portfolio because this portfolio’s expected return is certain and therefore risk-free. If a 
nation does not stick to its comparative advantage but diversify into other risky investments (i.e., 
where the nation does not currently have comparative advantage), it means the nation is willing to 
take risk and therefore its expected return of the new portfolio is higher than the return from 
‘sticking to your comparative advantage’ portfolio. And according to the Markowitz’s (1952, 1959) 
portfolio selection theory, there is an optimal portfolio that is characterized by the overall risk-
reward characteristic, provided the degree of risk aversion of the investor.  

At the core of the Modern Portfolio Theory is the idea that the risk of a portfolio can be reduced 
through the impact of diversification (Chen et al., 2010). At another front, Wade (2006:4) has 
pointed out the nature of the process of economic development is product diversification, namely, 
‘rich countries produce different kinds of goods and services than poor countries’ and therefore to 
catch up or ‘to become richer poor countries have to raise the share of total production comprised of 
richer country goods’.

Neoclassical economists who subscribe to comparative advantage theory may make a defense by 
arguing that comparative advantage theory is not necessarily static. They would argue, when wage 
level rises, a country may gradually lose its comparative advantage in previously specialized 
industries/activities, then the country’s comparative advantage will change and evolve. Therefore, 
the market itself will self-adjust to the changing comparative advantage. However, the problem with 
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this ‘evolving comparative advantage’ view is that there is an implicit assumption that switching 
from one industry/activity to another when the comparative advantage is lost in the industry is 
costless and smooth.  

However, such an assumption is unrealistic and wrong. Hausmann and Klinger (2006, 2007: 2-3) 
have empirically examined the factors underlying the evolution of comparative advantage and
revealed that ‘changes over time in the revealed comparative advantage of individual nations are 
associated with the pattern of relatedness across products’ and ‘as countries change their export mix 
there is a strong tendency to move towards related goods rather than to goods that are less related’. 
This means there is a strong path-dependency in the evolution of a country’s comparative advantage. 
Put simply, without state intervention and left to the market alone, a country can only diversify to 
new products/industries/activities related to its previous ones.

Even if they can compromise to accept the necessity of undertaking high-risk investments, 
neoclassical economists would still reject the idea that state should carry out such high-risk 
investments by itself. Therefore, neoclassical economists resort to the question of the format of 
undertaking such high-risk investments. They may suggest the state simply provides the patient 
capital and give to one or many private enterprises to carry out such high-risk investments. This is 
because neoclassical economists deeply believe the bureaucrats and SOE managers cannot use the 
taxpayers’ money efficiently. 

However, this argument of ‘state simply providing patient capital to private enterprises to undertake 
high-risk investment’ will encounter the problem of the efficiency-equity trade-off. It might be true 
that private enterprises are often efficient than SOEs, however, there is an equity issue of giving 
taxpayers’ money to individual private enterprises that are self-interested and profit-driven in nature. 
That public money should be owned by the public is a rightful argument in itself. Nevertheless, if 
the private enterprises get the state subsidies for the purpose of undertaking high-risk investments 
but fail to do so in pursuit of self interests, then the public interests will be hurt. Due to information 
asymmetry, this is very likely. In such a situation, we can argue a public ownership of such high-
risk investment (i.e., SOE) may be more appropriate from an equity point of view.  

8.3.4 State & Market Partnership: A Third Way forward? 

With the above analysis, I suggest the state and market should engage in a partnership in economic 
development, which I call State & Market Partnership (SMP). 

In general, I suggest that SOEs should not be primarily profit-driven. The word ‘primarily’ 
indicates that profit-making by SOEs should be allowed only as the means to the end of partnering 
with private sector to push forward economic development and therefore maximize social welfare. 
The SOEs should only compete in those areas that private sector is not willing to enter and is not 
capable of undertaking. When the private enterprises want to enter into the markets that developed 
by the SOEs through patient investments, there should be dual-track phase in which the state should 
allow for competition between the SOEs and private enterprises for improving efficiency purpose, 
and after a certain time period of the dual-track transition phase, the SOEs should gradually exit 
when the private enterprises gradually mature. 

A special function of the SOEs in the SMP model is that they should focus their attentions to those 
projects that are both of high-risk and significance from a technology innovation point of view. This 
is because the state is a special ‘entrepreneur’ who can be most patient investor and who can take 
the highest risk to undertake such high-risk projects when no any single private firm is willing or 
capable to do so due to the financial pressures, short-termism, and lack of financial capabilities. 
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Such a role of ‘SOEs making patient industrial investment and significant technological 
innovations’ is especially needed in developing countries. This is because without certain state 
assistances, the private sectors of the developing countries alone cannot compete with the global 
MNEs that have overwhelming competitive advantages in finance, technologies, brands, and 
management. The competitive disadvantages of private sectors of the developing countries are 
made more accentuated by the global business revolution since 1980 and the rapid ‘cascade effect’ 
in supply chains of sector after sector (Nolan and Hasecic, 2000; Nolan, 2002; Nolan, Sutherland, 
and Zhang, 2002; Nolan and Zhang, 2002, 2003; Nolan and Rui, 2004). In such a changing global 
competitive landscape, a developing country has to ‘create’ some form of big business groups if it 
wants to compete with global giants. Forming big SOEs might be a proper or ‘choice of no choice’ 
solution, especially from a technological point of view.  

In sum, in this section, I have argued that for a developing country to catch up the developed 
countries, the only route is through technological learning to enhance technological capabilities in 
order to advance technological progress. Especially important is the developing country engaging in 
innovative entrepreneurship (i.e., indigenous innovations). In order to stimulate innovative 
entrepreneurship, there should be other supportive conditions such as human capital deepening, 
efficient and effective institutions, and a well-functioning national innovation system, to all of 
which the state can play an important role and contribute.  

While private entrepreneurship should be encouraged and promoted by the state at any stage of 
development, the state has also important roles to play in stimulating entrepreneurship. Namely, on 
the one hand, the state should improve institutions that not only facilitate productive private 
entrepreneurship but also restrict and punish unproductive and destructive private entrepreneurship, 
on the other, the state can engage in state entrepreneurship in making industrial policies, funding 
basic researches, providing patient capital for industrial development, and owning state-owned 
enterprises that are primarily public interest-driven.  

This specific positioning of the role of state entrepreneurship indicates that the state 
entrepreneurship is not to compete with private sector in pursuit of self-interests but to partner with 
(i.e., in coordination with) private sector to push forward economic development and therefore 
maximize social welfare. State entrepreneurship is aimed to steering the technological development 
directions at the national level and, at the industry level, to assuming the responsibilities of 
undertaking some high-risk and high-significance technological innovation projects that no private 
entrepreneurs are willing to undertake or capable of undertaking.  

What is important for the government of a developing country is that the government must have a 
well-designed national competitive strategy (e.g., national science and technology strategy and 
industrial policies) and make a delicate balance of market mechanism and state activism, i.e., a 
delicate balance between private and state entrepreneurships. Such a vision of State & Market 
Partnership (SMP), in Nolan’s (2005: 18) words ‘creative symbiotic interrelationship between state 
and market’, can be viewed as a Third Way (ibid.), in comparison to the free-market capitalism and 
state-control Communism.  

In fact, Nolan (2004, 2005: 18) argues that while Europe has in recent decades been groping its own 
way towards a ‘Third Way’, China practiced its own ‘Third Way’ for 2000 years and that was the 
very foundation of its hugely impressive long-run economic and social development (cf. Needham, 
1954). According to Nolan, Confucianism has a deeply developed concept of ‘duty’, which 
stipulates their duties of all strata of Chinese society, and the Chinese ‘Third Way’ was ‘a complete 
philosophy that combined concrete ways of both stimulating and controlling the market [by the 
state], with a deeply thought out system of morality for rulers, bureaucrats and ordinary people. 
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When the system worked well, the philosophical foundation was supplemented by non-ideological 
state actions to try to solve practical problems that the market could not solve’, and when the state 
and market partnership worked effectively, there was ‘great harmony’, i.e., a prosperous economy 
and a stable society, and otherwise, there was ‘great turmoil’, i.e., economic retrogression and social 
disorder. 

Then how should we go about for such a state and market partnership? There is no simple solution. 
Every country has to find out its own answer, perhaps by ‘crossing the river by feeling the stones’. 
However, there is a general principal in the State & Market Partnership, as Nolan (2005: 19) points 
out, that the state ‘uses the market as the servant of the development process, not the master’. In 
other words, the free market fundamentalism offers no hope to developing countries for sustainable 
development, therefore, state improvement, rather than state desertion, alongside promotion of 
private sector, is the only rational goal for economic system reforms in developing countries.  

8.4 China’s potential for catching up
In this section, I will briefly analyze four factors that are very important to China’s moving up the 
technological ladder, which are human capital deepening, institutional improvement, national 
innovation system, and entrepreneurship. We will see the Chinese state has been playing very 
important roles in all of these four areas.  

8.4.1 Human capital deepening 

Since the beginning of China’s reform and opening era, Chinese government has been emphasizing 
on the importance of science and technology progress and the labor quality improvement. In 1977, 
Deng Xiaoping came up with an idea that the key to the realization of China’s ‘four modernization’ 
was science and technology while the basis was education. In 1992, at the CCP’s Fourteenth 
National Congress, Jiang Zemin pointed out that China must switch to a development route that 
emphasizes advancement of science and technology and improvement of working force’s qualities. 
With the guidance of Jiang’s speech, Chinese government made its first Science and Technology 
Progress Law of PRC in 1993 and its first Education Law of PRC in 1995. In 1995, the strategy of 
‘revitalizing China by science and technology and education’ was officially proposed, which was 
adopted and written into China’s Ninth Five Year Plan (1996-2000) and Long-term Plan (1996-
2010)170

China has dramatically increased its investment in education and therefore there has been a rapid 
human capital deepening process in China. Let’s look at its higher education first. In 1949, China 
only had 21,000 new graduates from universities. In 1952, China established a National Higher 
Education Entrance Exam system. In 1952, China had 66,000 new students enrolled in universities. 
During Cultural Revolution, China stopped this national exam for university enrollment. In 1978, 
China, under Deng Xiaoping’s leadership, restored the national exam system for university 
enrollment. In 1988, China’s new intake for universities was 1.08 million students. In 1999, 
Chinese government decided to expand the scope of university enrollment. In 2008, China had 6.07 
million new students enrolled in universities and colleges, with 20.21 million total enrollment in 
universities and colleges plus 1.28 million postgraduates in master and doctoral programs. In 
addition to the higher education, China has 8.1 million new students and 20.21 million students in 

. In 1998, the National Leading Group for Science, Techology and Education was formed, 
which in its first meeting requested the nation to increase the investment in science and technology 
and education. 

170 http://news.xinhuanet.com/zhengfu/2003-02/09/content_720066.htm
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total enrolled in vocational secondary education schools. In the meantime, China has in total 24.76 
million, 55.74 million, and 103.32 million students enrolled in senior secondary education, junior 
secondary education, and primary education in 2008. Table 8.2 shows the student structure of 
Chinese education system in 2008.  

So, we have seen an evident human capital deepening trend in China. Wang, Fan, and Liu (2007: 
23-24) compiled a table of China’s capital stock including human capital and year of schooling per 
laborer from 1952 to 2005. According to their data, China’s human capital formation increased 
from 747.27 million person year in 1952 to 6963.27 million person year in 2005, with an annual 
increase 4.30%, while the year of schooling per laborer has increased from 3.61 in 1952 to 9.18 in 
2005, with an annual growth 1.75%. Holz (2005: 44) has made a projection of the improvement of 
labor quality in China up to 2025. According to his data, China’s average years of schooling per 
laborer was 8.91 in 2000 and 8.53 in 2005 and this figure will increase to 9.66, 10.29, and 10.84 in 
2015, 2020, and 2025 respectively, while the number of Chinese laborer will increase from 
0.744419bn in 2005 to peak at 0.780788bn in 2013 and then slowly fall to 0.725704bn in 2025. 
Therefore, China’s human capital formation will increase from 6346.57 million person year in 2005 
to 7865.55 million person year in 2025, with an annual increase of 1.08%.  

Table 8.2 The student structure of Chinese education system in 2008 

2008 new entrants 2008 graduation no. 2008 enrollment no. 
Postgraduate 446,000 345,000 1,283,000
Undergraduate * 6,077,000 5,120,000 20,210,000
Vocational Secondary 
Education 

8,100,000 5,706,000 20,563,000

Senior Secondary 
education

8,370,000 8,361,000 24,763,000

Junior Secondary 
education

18,562,000 18,629,000 55,742,000

Primary Education 16,957,000 18,650,000 103,315,000
Special Education ** 62,000 417,000
Kindergarten 24,750,000
Source: China Education Yearbook 2009; the official website of China National Bureau of Statistics; Notes: * 
Undergraduates include 4-year Full Undergraduate Courses students and 3-year Specialized Courses students; ** 
Special education is the education of students with special needs

8.4.2 Institutional improvement 

To advance technology progress, human capital deepening is a necessary but not a sufficient 
condition. Beside human resources, a country needs to have some supportive institutions in place in 
order to provide an incentive system for technological innovations. Fairly speaking, there are many 
institutional deficiencies in all spheres of Chinese society, e.g., in economic and political areas. 
There are many institutions in urgent need of reform, such as the hukou system, the land 
management system, the social security system, and the financial system, etc. Without improvement 
in those institutions, China’s entrepreneurship in its general public will be seriously constrained. 
Nevertheless, here I will focus on one particular institution: the state’s policy toward private 
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economy, because as I have argued that private entrepreneurship is extremely important for a 
country’s technological progress. If the state suppresses the private economy, then the private 
entrepreneurship will be reduced, and if the state promotes it, then the private entrepreneurship will 
be flourishing.  

The attitude of Chinese Communist Party (CCP) toward private economy has gone through an 
evolution from ‘the tail of capitalism’ to ‘a complement to the socialist public economy’ to ‘an 
important component of the socialist market economy’ 171

With policy changes, Chinese private economy has grown rapidly. By the end of China’s tenth five 
year plan period (2001-2005), the private economy has accounted for 60% of China’s total 
industrial value added, 65% of China’s GDP, and 60% of tax revenues of local governments; in 
addition, more than 75% of China’s urban employment was provided by the private economy

. In Mao’s era (1949-1976), private 
economy were treated as ‘the tail of capitalism’ to be cut and eventually almost abolished. When 
Deng Xiaoping started the reform and opening up in 1978, Chinese government started to allow 
private economy to exist alongside the dominating public economy. In 1980, China issued the first 
license of individual business operator (with less than 8 employees). In 1982 edition of China’s 
National Constitution, individual economy was recognized as ‘a complement to the socialist public 
economy’ (i.e., state-owned and collective-owned enterprises). In 1988, Chinese government 
amended its National Constitution to establish the legal status of private economy in China. In the 
same year, Chinese government started to register private-owned enterprises (POEs). During the 
period from 1989 to 1991, due to the negative impact of the Tiananmen Incident in 1989, the 
legitimacy of Chinese private economy was doubted and the development suppressed. In 1992, 
Deng Xiaoping, the chief architect of China’s reform and opening, made his famous ‘Southern 
Tour’ to push forward the reform agenda. In the same year, The CCP held its Fourteenth National 
Congress which made a decision to support private economy and not to discriminate non-public 
economy. In 1997, on the CCP’s Fifteenth National Congress, the status of private economy was 
raised to ‘an important component of socialist market economy’. In 2002, on the CCP’s Sixteenth 
National Congress, the Party made a commitment to unshakably encourage and support the 
development of non-public economy (including individual business operators, private-owned 
enterprises, and foreign-invested enterprises including those invested by Taiwanese, Hong Kong 
and Macao Chinese). In 2004, Chinese government amended its National Constitution which states 
that the nation protects private property rights of Chinese citizens. This Constitutional Amendment 
has had a profound impact on the development of private economy in China.  

172.
Nevertheless, there have still been many institutional obstacles, such as market entry barriers to 
many industries and difficulties in getting finance, which constrain the development of private 
economy in China. To remedy the problems in order to promote private economy, in 2005, Chinese 
government issued its first ever policy document whose theme was solely about promoting private 
economy, which was dubbed as ‘36 clauses guideline on non-public economy’173

171 See, 

. This guideline 
lowered the entry barriers to allow the POEs to enter into areas that Chinese laws and regulations do 
not prohibit them from entering, including monopolized industries such like electricity, airline, 
telecommunication, and petroleum. This guideline requests local governments to give fiscal and tax 
supports to private economy, and the financial sector to give financial support to private economy 
as well. 

http://news.xinhuanet.com/ziliao/2009-08/12/content_11870155.htm
172 http://news.xinhuanet.com/fortune/2006-02/05/content_4136042.htm
173 See, http://www.gov.cn/zwgk/2005-08/12/content_21691.htm
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The ‘36 clauses guideline’ can be said as a milestone policy document which provided Chinese 
private economy a basis for development. However, as Yujun Bao, the president of China 
Private Business Economic Research Council, pointed out, this policy has basically not been 
implemented174 because of strong resistance from the vested interests groups. On 18 December 
2006, the State-owned Assets Supervision and Administration Commission (SASAC) of China’s 
State Council issued a guideline on SOE restructuring, which for the first time explicitly stated that 
some key industries must be controlled by public economy175. According to Bao, this SASAC 
guideline has essentially nullified the ‘36 clauses guideline on non-public economy’. In November 
2008, after outburst of global financial crisis, Chinese government quickly implemented the ‘four 
trillion investment stimulus package’. Due to the fact the largest share of benefits of such stimulus 
package was taken by SOEs rather than POEs, this stimulus plan generated heated debate whether 
‘the state sector advances as the private sector retreats’ in China 176, which reflected people’s 
concern about the development of Chinese private economy. In 2009, the total profits of China’s 
500 largest POEs were less than that of two biggest SOEs177

Such a situation is not healthy and sustainable. To remedy the problems, in May 2010, Chinese 
government issued a ‘new 36 clauses guideline’ on promoting private economy, which is more 
concrete than the previous ‘36 clauses guideline’. The new guideline aims to further lower the entry 
barriers for POEs to enter many monopolized industries and to channel financial supports to private 
economy and small and medium enterprises (SMEs). However, since the vested interests groups are 
very strong and resistant, there remains uncertainty whether the new guideline will make a real 
difference. This issue was raised during Chinese Premier Wen Jiabao’s press conference after 
China’s National People's Congress on 14 March 2011. Wen pointed out the central government is 
working on the concrete plan of implementing the new guideline and he believes the two guidelines 
will further promote Chinese private economy. It seems that China’s central government is 
committed to promoting private economy as its newly passed Twelfth Five Year Plan clearly states 
‘to eliminate institutional obstacles constraining the development of private economy’ and ‘to 
forcefully promote private economy and small and medium enterprises’

, indicating the harsh competitive 
environment of Chinese private enterprises. Being squeezed by SOEs and foreign-invested 
enterprises (FIEs), many POEs have diverted their capitals into speculative activities, from stocks to 
real estate market and to agricultural products such as green bean and garlic. Partly due to the 
speculations, China’s inflation has been pushed high in recent years.  

178

8.4.3 National innovation system

. If Chinese private 
economy is really to be treated equally as public economy, allowed to enter the monopolized 
industries and given non-discriminated financial supports, the monopoly of Chinese SOEs in many 
strategic industries will be ultimately broken, the competition in those industries will be intensified, 
therefore, the efficiency and dynamism of Chinese economy will be greatly improved in the future.  

In 1997, Chinese Academy of Science (CAS) submitted a report to the Chinese government, which 
proposed the establishment of a national innovation system (NIS). Chinese government accepted 
the proposal179

174 See, 

. After some experimentation and preparation efforts, Chinese government officially 
set the establishment of national innovation system as one of strategic goals of its Tenth Five Year 

http://www.caijing.com.cn/2008-07-18/100075396.html
175 See, http://www.gov.cn/gongbao/content/2007/content_503385.htm
176 http://ccnews.people.com.cn/GB/10971502.html
177 http://news.xinhuanet.com/fortune/2010-08/30/c_12496387.htm
178 http://politics.people.com.cn/GB/1026/14159537.html
179 http://www.china.com.cn/chinese/zhuanti/296501.htm
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Plan (2001-2005) and its Medium- and Long-term National Plan for Science and Technology 
Development (2006-2020)180

To establish a national innovation system in China, the government has to reform its science and 
technology (S&T) system. China’s S&T system in Mao’s time was in a central planning style in 
which the S&T works were disconnected with economy and the S&T personnel were controlled by 
the state therefore the performance of the S&T system was not good. When Deng Xiaoping started 
the reform and opening up, S&T system reform has become an integral part of the reform process. 
According to Fang (2010), China’s S&T reform has gone through four stages. The first stage is 
from 1985 to1992, marked by the release of the policy document titled ‘The Decision of CPC 
Central Committee on the Reform of Science and Technology’ in 1985. The main reform programs 
included reforming the funding system, establishing the technology market, adjusting the 
organizational structure, reforming the personnel system, establishing pilot development areas for 
high-tech industries, and supporting and encouraging private S&T enterprise, etc. The second stage 
is from 1992 to 1998, during which Chinese government issued the policy document titled ‘The 
Decision on Accelerating the Progress of Science and Technology’ in May 1995. The main reform 
programs included increasing S&T investment, adjusting the organizational structure of research 
institutions, opening up all types of research institutions that directly serve the economic 
construction and social development, promoting commercialization of S&T research results, etc. 
The third stage is from 1998 to 2006. In this period, ‘revitalizing China by science and technology 
and education’ became a national strategy, therefore, strengthening the national innovation system 
and speeding up the commercialization of S&T fruits became the main policy direction. The fourth 
stage is from 2006 to the present time marked by the release of China’s Medium- and Long-term 
national Plan for Science and Technology Development in February 2006 which emphasizes the 
importance of indigenous innovation.  

.

With all these S&T system reform efforts, now China has established a basic national innovation 
system in which enterprises, universities and research institutions are connected in a partnership. 
Schaaper (2009: 18) summarizes some general characteristics of the three key performers in 
China’s national innovation system (see Table 8.3). From this Table, we can see enterprises have 
become the main driving force of Chinese NIS as the private enterprises now account for 65.7% of 
the total full-time R&D personnel and 71.1% of the total R&D expenditure. 

With such a private enterprise-centered NIS181, China’s gross and per capita domestic expenditure 
on R&D activities have been increasing rapidly in last two decades (see Figure 8.5 and Figure 8.6). 
As a result, China’s technological capabilities have been enhanced and intellectual property became 
an important factor in economic and social development. According to the Ministry of Science and 
Technology (MOST), from 2006 to 2010 which is China’s Eleventh Five-Year-Plan period, China’s 
patent applications maintained high growth, with the annual average growth of patent applications 
and grants for inventions being 24.4% and 33.5% respectively. The annual average growth of patent 
applications for inventions from enterprises reached 28.7%. Statistics from China’s State 
Intellectual property Office (SIPO) show China approved 582,000 of 977,000 domestic patent 
applications in 2009, a 41.2% increase from previous year. In 2009 domestic patent grants for 
inventions, accounting for 59.3% of the total amount182

180

, for the first time, exceeded foreign patent 
grants.  

http://www.gov.cn/jrzg/2006-02/09/content_183787.htm
181 See OECD Review of Innovation Policy: China (2007) for more information on the evolution of China’s national 
innovation system.
182 http://www.chinaipr.gov.cn/newsarticle/news/government/201103/1212020_1.html  
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Table 8.3 The three key performers of China’s national innovation system 

Research institutes Universities Enterprises
Role in the NIS Basic and applied 

researches
Suppliers of S&T 
human resources, 
applied researches 
dominate

Developmental and 
applied researches, the 
emerging driving 
force, core of the NIS

Number of units 3901 research 
institutes

1792 universities and 
colleges

28567 large and 
medium enterprises, of 
which 6775 have S&T 
units; 248813 small 
enterprises (in 2004), 
of which 22307 have 
S&T activities.

Share of full-time 
R&D personnel 

18.1% 16.1% 65.7%

Funding sources Mainly from the state Diversified sources, 
mainly from the state 
and business sectors, 
also foreign funding

Self-financing 

Share of government 
funding

66.5% 20.4% 13.0%

R&D expenditure Average annual 
growth 9.7% (2000-
2006, constant prices)

Average annual 
growth 20.0% (2000-
2006, constant prices)

Average annual 
growth 22.0% (2000-
2006, constant prices)

Share of R&D 
expenditure

19.7% 9.2% 71.1%

Share of (service) 
patent application

10.8% 23.5% 64.6%

Source: Schaaper, M. (2009: 18-19)

In terms of international patent applications, China has made ‘astonishing’ progress over the past 30 
years since it became a member of the World Intellectual Property Organization (WIPO) in 1970. 
The number of China’s international patent Applications was only 103 in 1994 when China 
approved the Patent Cooperation Treaty of 1970 designed to protect inventions with a unified patent 
application procedures. This number rose to 7900 in 2009. In 2010, China’s international patent 
application made a 56.2% growth to reach 12337 applications183. Another indicator of China’s 
rising technological capabilities is the citations in scientific literature. According to a BBC report on 
28 March 2011184, in 1996, the US published 292,513 papers in internationally recognized journals, 
which is more than 10 times China’s 25,474, however, by 2008, while the US total had increased 
very slightly to 316,317, China’s published paper number had surged more than seven-fold to 
184,080. Given such a rapid development, the Royal Society of England made a project that in 2013 
China may overtake the US to become the leading producer of scientific research. 

183 http://english.peopledaily.com.cn/90001/90776/90881/7282696.html
184 http://www.bbc.co.uk/news/science-environment-12885271
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Figure 8.5 China’s gross domestic expenditure on R&D activities (1995-2006) 

Source: Schaaper, M. (2009: 18-19)

Figure 8.6 China’s per capita domestic expenditure on R&D activities

Source: Sun and Luo185

Figure 8.7: The projected growth in citations in scientific literature

185 Sun, M. and Luo, H. ‘Impact of China's Science and Technology System Reform on Rural Development and Poverty 
Reduction’, Case study report prepared for. UNAPCAEM, available at: 
http://www.unapcaem.org/Activities%20Files/A0704/PPT04.pdf
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Nevertheless, it is worth noting that there are still many problems and challenges in China’s 
national innovation system. For instance, the three key performers are doing their innovation jobs in 
a rather isolative fashion; therefore, the collaboration between enterprise, research institutes, and 
universities should be strengthened. In addition, China’s education system does not encourage 
critical thinking and Chinese students dare not to challenge teachers, therefore Chinese students’ 
potential for creativity has been undermined, compared to the American and European systems. 
What is the worst is, the academic culture and climate are not encouraging due to prevailing money-
worship, plagiarism, and guanxi practices. In 2008, Chinese authors published 271,000 papers
according to Science Citation Index (SCI) and other resources, roughly 11.5% of the world’s total, 
which can be said a really big achievement. However, in 2009, a big scientific scandal by Chinese 
scholars was uncovered by the international journal Acta Crystallographica Section E that at least 
70 false crystal structures were reported during the two years from 2007 to 2008, mainly from two 
researchers at Jinggangshan University in China. And all authors of those published papers have 
agreed to retract 41 papers published by one author and 29 by another author. According to 
Lancet186, ‘it is rather surprising that wrongdoing on such a scale evaded detection during peer 
review and, considering that crystal structures are deposited in public databases upon publication’. 
Such a high risk-taking scientific fraud behavior might be explained by the pressure to rack up 
publications in high-impact journals, i.e., a ‘publish or perish’ culture, encouraging misconduct, 
according to a paper published in Nature187. Internationally authoritative scientific journals like 
Lancet, Nature, and Science188

8.4.4 Entrepreneurship: state & market partnership in China? 

have urged the Chinese government to take urgent actions to combat 
scientific frauds and misconducts, given China’s determination of building an innovative nation and 
becoming a research superpower by 2020. Therefore, there is still a long way for China to go before 
it can have a truly effective, efficient, and competitive national innovation system. 

In business literature, entrepreneurship has two broad types: business venturing and innovations. In 
terms of business venturing, Chinese people do not lack of entrepreneurship, and indeed, the 
country has a strong entrepreneurial spirit. According to Mr. Huang Mengfu189

186 The Lancet (2010) ‘Scientific fraud: action needed in China’, 375(9709): 94, 9 January 2010, available at: 

, the Chairman of 
All-China Ferderation of Industry & Commerce (ACFIC), that during the Eleventh Five Year 
period (2006-2010), the number of registered private enterprises increased 95% to 8.40 million, 
accounting for 74% of all enterprises registered in China; the registered capital of all Chinese 
private enterprises grew 20.1% annually to reach from 19 trillion CNY in 2010; the urban fixed 
assets investment by private enterprises increased 34.5% annually to reach at 12 trillion CNY in 
2010. In the meantime, the number of registered individual business operators (with less than 8 
employees) exceeded 34 million with a total1.3 trillion CNY registered capital, 40.9% and 133% 
growth respectively from 2005. This can be partly attributed to Chinese government’s promotion of 
private economy as I analyzed before. 

http://download.thelancet.com/pdfs/journals/lancet/PIIS014067361060030X.pdf
187 Qiu, J. (2010) ‘Publish or perish in China’, Nature, 463: 142-143, 12 January 2010, available at: 
http://www.nature.com/news/2010/100112/full/463142a.html  
188 Xin, H. (2006) ‘Scientific misconduct: Scandals shake Chinese science’, Science, 312(5779): 1464-1466, 9 June
2006, available at: http://www.sciencemag.org/content/312/5779/1464.citation; also, Shi, Y. and Rao, Y. (2010) 
‘China's Research Culture’, Science, 329(5996): 1128, 3 September 2010, available at:
http://www.sciencemag.org/content/329/5996/1128.summary
189 http://www.china.com.cn/economic/txt/2011-01/19/content_21767363.htm
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In comparison, in terms of innovative entrepreneurship, Chinese people can be said less 
entrepreneurial, compared to the Americans, Europeans, and their East Asian neighbors (Japanese 
and Koreans). This lack of innovative entrepreneurship can be partly explained by China’s stage of 
development, and partly due to the competitive relationship between China’s private sector and 
state sector (i.e., state-owned enterprises). Simply put, the SOEs are competing with the private 
enterprises for market share and profits. If this competition were fair, then it would be all right since 
more competition in principle should increase innovative pressures therefore improve the economic 
efficiency. However, in China, this is not the case. SOEs control and even monopolize many 
strategic industries, access to preferential state-owned bank credits, pay little dividends to their 
nominal shareholder (i.e., the state), use the nation’s natural resources with very low prices or even 
for free, and have laid off more than 50 million workers with very low compensations during the 
period from 1995 to 2008. As a result, according to SASAC 2009 review of the performances of 
108 of the 129 SOEs under state level supervision (hereafter China’s Central SOEs)190, from 2002 
to 2009, Central SOEs’ total assets increased from 7.13 trillion CNY to 21 trillion CNY with an 
average annual growth at 16.74%, their sales revenues increased from 3.36 trillion CNY to 12.63 
trillion CNY with average annual growth at 20.8%, and their operating profits increased from 
240.5bn CNY to 815.1bn CNY with an average annual growth at 19%. And the latest data shows 
the Central SOEs’ total profits for the first time exceeded 1 trillion CNY to reach 1.13 trillion 
CNY191

Many people argue that the relationship between state sector and the private sector is in a 
competitive relationship, i.e., win-lose situation. Recent years, some scholars have argued that there 
is a phenomenon of ‘SOEs advancing while POEs retreating’, causing a debate that is fueled again 
by the ‘four trillion stimulus package’ implemented by Chinese government after the 2008 global 
financial crisis. No matter how Chinese officials defend, the situation for Chinese private economy 
in general and small and medium enterprises is not encouraging as they are being squeezed by both 
SOEs and foreign invested enterprises. In such a situation, many private business owners have been 
diverting their capital from real economy to speculative economy. This is partly why there are too 
many speculations in China’s stock market and housing market, which make the virtue economy’s 
bubble growing and push up the inflation, which undermines the Chinese economy. 

. In contrast, in 2009, the total profits of the top 500 private enterprises were less than that 
of the 2 top SOEs combined, China Mobile and China Petroleum. 

Where is the way out? My own solution is as follows. Chinese government has to make its mind to 
push forward the SOE reform and financial system reform. For the SOE reform, Chinese 
government needs to reduce the number of SASAC-supervised central SOEs, let’s say 20-50 by 
merger and acquisition or ‘grasp the big and let go the small’, despite the huge resistance from the 
vested interests groups. By doing so, Chinese government can not only create some internationally 
competitive big business groups but also leave more space for private sector. Meanwhile, Chinese 
government should change their mind about the function of the SOEs. The SOEs’ priority should 
not be to make profits for the state, the nominal shareholder of SOEs, rather, the SOEs should be 
given a principal mandate, that is to undertake some high-risk and high-uncertainty innovation 
projects and to make significant technological breakthroughs. Although the SOEs will have to 
operate in normal competitive way, their purpose is not to competing with domestic private 
enterprises and to grab market share or profits from the domestic private enterprises. 

If Chinese government can switch to such a state & market partnership (SMP), i.e., on the one hand, 
to promote the private entrepreneurship, and on the other, to direct the state entrepreneurship (via 

190 See, http://www.sasac.gov.cn/2010rdzt/yjj/2009hg.pdf  
191 See, http://ccnews.people.com.cn/GB/142056/142071/13980582.html
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SOEs) toward significant technological breakthroughs, China can really unleash its entrepreneurial 
potential for advancing technological progress. China’s state entrepreneurship can achieve and 
contribute a lot to the economic development due to its juguo tizhi, i.e., the state can effectively 
mobilize resources and personnel from all over the country to carry out one very big project, like 
the high speed rail and the spaceship projects. Chinese government can engage in such state 
entrepreneurship not only because it is an authoritarian regime but also the Chinese people’s 
enthusiasm and passion to make their own contributions toward the common goal of revitalizing 
China. 
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Chapter 9: Conclusion
9.1 China’s overall national competitiveness
In this PhD thesis, based on the literature view in Chapter 2 and discussion of the methodological 
issue in Chapter 3, I have proposed an integrative framework of national competitiveness in Chapter 
4. This framework conceptualizes the notion of national competitiveness as a four-dimensional 
concept. I posit national competitiveness, a nation’s ability to compete in the simplest sense, is a 
multifaceted phenomenon that includes four different dimensions, i.e., effectiveness, efficiency, 
sustainability, and potentiality. Each of the four dimensions, within the integrative framework, is 
further broken down into four sub-dimensions.  

In the empirical part of the PhD thesis, the integrative framework was adopted to conduct the case 
study on China’s national competitiveness. Each of the four dimensions of China’s national 
competitiveness is examined one by one in the four chapters from Chapter 5 to Chapter 8.  

The main findings are as follows. In terms of effectiveness, while China is effective in maintaining 
economic growth, and to a less degree in creating employment, China is very ineffective in ensuring 
price stability and pursuing balance of international payment. In terms of efficiency, in spite of its 
rapid improvements since 1978, China’s efficiencies of use of labor, capital, and natural resources 
are still very low compared to those of developed countries. What is more, China’s economic 
miracle has come at high expenses of environmental problems and social injustices, and therefore it 
is and will be facing tremendous sustainability challenges. On the other hand, from a technological 
capability point of view, China has a big potential for making technological progress that may 
enable it to catch up with the developed countries in the future.  

By looking at these four dimensions, we can see that the current state of China’s national 
competitiveness, if any, is spurious as opposed to authentic (cf. Fajnzylber, 1988).  

In terms of the future prospect, it is an open question whether China can cope with the sustainability 
challenges and fully unleash its potential. How China’s national competitiveness will evolve 
depends on, first of all, how deeply the Chinese government understands the problems of Chinese 
development model; secondly, what actions Chinese government will take to tackle those problems; 
and thirdly, how local government officials and ordinary people respond to the decisions and 
directives coming from the central government. 

China is still a transitional economy in which politics still plays an important role. It seems that 
Chinese government is pursuing different objectives that sometimes conflict with one another; for 
example, the objective of maintaining high economic growth still overshadows the objectives such 
as environment protection. Such a bias in policy objectives makes it difficult for the Chinese 
government to effectively address the problems inherent in the past economic development model 
and to switch onto a sustainable development trajectory.

In 2006, Chinese government officially adopted the strategy of ‘building socialist harmonious 
society’ which emphasizes ‘putting people first’ and ‘ensuring social justice’192

192

. While there are 
signs of social and environmental improvements, the implementation of the new strategy has been 
constrained by the vested interests. For example, facing rising house prices and widespread 
discontent in public, Chinese central government has implemented several macro-control policies in 
order to cool the real estate market and to contain the rise of house prices. However, the effects of 
these policies have not been satisfactory. Many Chinese scholars have pointed out that the root 

http://news.xinhuanet.com/politics/2006-10/18/content_5218639.htm
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cause of rising house prices is the rise of land prices, caused by local governments’ self-interests in 
generating fiscal revenues from selling lands to real estate developers, the so-called ‘land financing’ 
phenomenon. Thus, we can see conflicting objectives are pursued and political games are played by 
Chinese central and local governments which make the implementation of ‘harmonious society’ 
strategy difficult. On the one hand, the central government needs to attend to the people’s 
complaints; on the other hand, the central government also needs to rely on local governments to 
generate economic growth. Therefore, even though the central government is well aware of the 
problem of ‘fiscal revenue by selling land’, it does not directly confront this problem when making 
policies to control the rise of house prices caused by that very problem.  

Nevertheless, there is an external force that is pushing Chinese government to advance reform, and 
this is the power of the public. The Chinese public have been complaining and urging the 
government to take actions to combat corruption, environmental pollution, and address social 
injustice, etc. The rapid development of Internet has given Chinese people a powerful tool to 
express their voices. Bad behaviors, wrongdoings, and scandals of local governmental officials, 
once exposed on Internet, can be spread all over the country in a very short period of time. Due to 
the negative impact, higher-level governments will soon respond to the Internet exposed news. 
Sometimes, the power of the netizens (i.e., Internet users) is big enough to even challenge vested 
interests. For example, in 2009, there was a debate on the Internet on the issue of whether ‘the state 
economy advances while private economy retreats’. One of the arguments was that SOEs were 
competing with private enterprises and grabbing market shares from them even in real estate 
industry. Faced with the huge pressure from the Internet, the SASAC responded by ordering 78 
central SOEs whose core business are not real estate to exit the real estate industry. 

Based on this, it is too early to predict how China’s national competitiveness will evolve. However, 
considering the progress the Chinese have made thus far in comparison to other developing 
countries, “there is hope for cautious optimism.” 

9.2 The global implications of the rise of China 
That China is on the rise economically has been widely recognized (Bergsten et al., 2008). Many 
people are concerned about the question whether a rising China is an opportunity or threat? Some 
people tend to give either-or answers, which I suspect can hardly capture the complexity of the 
issue. In the Literature Review chapter, I have analyzed that there are different types of inter-
country economic relationships between the three categories of countries (Core, Semi-periphery, 
and Periphery) and the different consequences of competition among countries with different inter-
country economic relationships. Therefore, I tend to believe that the rise of China, as an industrial 
power, will have different impacts on the competitive performances of countries in different 
categories. 

For advanced countries in the Core, the rise of China may be more of opportunity than threat. 
China’s rise in its manufacturing power offers great opportunities for the MNEs of advanced 
countries to outsource or offshore the assembling or manufacturing activities to China to take 
advantage of China’s low labor costs. In doing so, the MNEs can not only reduce the assembling or 
manufacturing costs but also specialize in the high value-capturing activities such as R&D, design, 
and branding, etc., while China can create more employment, generate more growth, and improve 
its technological capabilities. The outsourcing and offshoring by MNEs will of course cause job 
losses in their home countries; however, as long as the total benefits gained by the MNEs can more 
than compensate the costs of job losses, such a relationship between China and the advanced 
countries will be an overall win-win situation.  
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For countries in the Periphery such as Sub-Sahara African countries, the rise of China may also be 
more of an opportunity than threat because the economic relationships between China and those 
countries are more of complementary nature than characterized by competition. Due to the rapid 
development of Chinese economy, China’s demands for commodities such as minerals, energies, 
and soybeans have been driving high growth in not only advanced countries such as Australia but 
also in  underdeveloped countries such as Angola and Nigeria that are endowed with abundant 
natural resources. Increasingly, China’s overseas direct investments in the Third World countries 
(such as in Africa) are accompanied by infrastructure projects financed by China, which offers an 
important opportunity for the region (Foster et al., 2008). In an article published by The Economist
on 6 January 2011, Africa is reported as one of the world’s fastest-growing regions in the world 
with promising future prospect; it is also pointed out that ‘Africa’s changing fortunes have largely 
been driven by China’s surging demand for raw materials and higher commodity prices’193

For countries in the Semi-periphery category to which China belongs, the situation may be different 
from those analyzed above. As explained in the Literature Review chapter, inter-country economic 
relationship between countries within the same category are characterized more by competition than 
by cooperation, therefore, China is in direct competition with other countries which also belong to 
the Semi-periphery category such as Mexico and India. These countries are competing for labor-
intensive assembling and low-end manufacturing jobs. The rise of China as a manufacturing 
powerhouse poses more challenges or threats to those peer competitor countries. Indeed, Lall and 
Weiss (2005: 184) have pointed out that ‘China is becoming increasingly competitive in a range of 
both low and high technology products and shifting its export specialization rapidly to the latter’; 
the bilateral trade between China and Latin American countries (LACs) has been increasingly 
characterized by a pattern in which China specializes in manufactured goods while the LACs focus 
on primary and resource-based products. Given China’s size and rapid growth, intensified 
competition from China is forcing the LACs to move down the technological scale.  

.

Therefore, the effect of China’s rise as an industrial power on the rest of the world is mixed. 
Whether China’s economic rise provides an opportunity rather than a threat or a threat rather than 
an opportunity, depends on the specific circumstances of the affected country in question. For China 
itself, the rapid development has caused poverty reduction at a massive scale. For many countries, 
the rise of China benefits their consumers due to the import of cheap products made in China. For 
those countries that are facing competitive threats from China, what they should do urgently is not 
to blame China but to improve their competitiveness by strengthening their technological 
capabilities. This is because even without China there might be other competitors rising to 
challenge them if they do not strive to improve their own competitiveness. What is more, the rise of 
China can offer some important lessons for the developing world about how to develop and catch 
up as the Chinese development experience has been distinct from the orthodox view on 
development.   

9.3 The applicability of the proposed integrative framework
In this PhD research, I have proposed an integrative framework for doing national competitiveness 
research. The framework was developed from a case study of China in the first stage. Then, in the 
second stage, I have applied the integrative framework to conduct an illustrative case study, again 
using China as the case.  

193 The Economist, ‘A more hopeful continent: The lion kings?’, 6 January 2011, available at: 
http://www.economist.com/node/17853324
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An important question to concern is the applicability of the proposed integrative framework. My
own understanding is this framework has high applicability because of two main reasons. The first 
reason is that although the framework was built from the case of China, it was designed in a 
context-free manner, i.e., the final integrative framework being not China-specific. The second 
reason is that the design of the framework strictly followed a specific principle, namely, the 
dimensions and their sub-dimensions should be exhaustive yet parsimonious. Let me explain the 
practice of the principle in more detail as follows.

The dimensionalization of the national competitiveness concept follows this exhaustive yet 
parsimonious principle. The concept was first dimensionalized into two dimensions, current state 
and future prospect. Although one may argue this dimensionalization is not exhaustive because it 
should include an extra dimension, i.e., the past record, I was aware of this but nevertheless 
excluded the construct of ‘past record’ from the framework because what are most interesting to 
and important to scholars are the current state and future prospect, not the past record. Then each of 
the two dimensions was further dimensionalized into two, resulting in four dimensions of the 
concept of national competitiveness, i.e., effectiveness, efficiency, sustainability, and potentiality.

The selections of the sub-elements of each of the four dimensions also follow the same exhaustive 
yet parsimonious principle. 

For the dimension of effectiveness, the four sub-elements of the effectiveness are the four standard 
macroeconomic objectives commonly accepted and adopted by many countries; the four sub-
elements of the efficiency dimension are self-evident because the three input factors are labor, 
capital, and natural resources, and the overall efficiency indicator is a comprehensive efficiency 
indicator complementary to the other three partial ones; the sub-elements of the sustainability 
dimension encompass the conventional ‘three pillars’ plus a demographic element which I find 
appropriate and necessary in the context of economic development. The sub-elements of the 
potentiality dimension may be debatable because it seems subjective or speculative to talk about the 
potential of a country. Nevertheless, the choices of the sub-elements were made with a clear logic in 
the sense I adopted the technological capability approach to the potentiality issue and choose the 
four arguably most important factors contributing to technological progress. The importance of the 
four factors is justified from the economic growth theory perspective. Also, the importance of the 
four factors I chose is self-evident. Deepening human capital provides the human resources 
necessary to technological work; improving institutions shape the incentive structure for carrying 
out technological work; national innovation system provides the platform for technological works; 
and entrepreneurship is the activity underpinning technological progress. 

Therefore, the integrative framework can be said to be universally applicable and thus generalizable 
because every country’s competitiveness can be analyzed by its current state and future prospect. 
The current state can be evaluated from the quantitative (or effectiveness) and qualitative (or 
efficiency) angles, while the future prospect can be predicted from the maintenance (or 
sustainability) and improvement (or potentiality) angles. Sometimes, countries may perform well at 
one or more dimensions but not all of them. For instance, while Japanese economy is of high 
efficiency, it has been less effective for the past two decades compared to other developed countries. 
The US economy is effective as well as efficient compared to the other developed countries; 
however it has sustainability problem due to its ‘twin deficits’ (budget deficit and trade deficit). 

I find the WEF/IMD rankings of global competitiveness problematic because their indexes do not 
provide sufficient information about the sustainability of the competitiveness of a country being 
ranked and therefore their rankings may be misleading. For instance, before the 2008 global 
financial crisis, Iceland was ranked by the IMD as the 4th and 7th in 2006 and 2007. Although the 
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WEF ranked Iceland much lower than IMD did, it nevertheless raised Iceland’s position from 23rd

in 2007 to 20th in 2008. However, the outbreak of the 2008 global financial crisis has revealed the 
sustainability problems of Iceland’s competitiveness; it also revealed the inability of any single 
index of competitiveness to capture the multifacetedness of the complex phenomenon.  

I also find the WEF/IMD rankings problematic because their indexes do not take into consideration 
the importance of the size of economy. We often see small countries/economies like Switzerland, 
Singapore, and Hong Kong being ranked at top positions. However, small economies may have a 
particular type of effectiveness problem, i.e., the effectiveness of the economy to survive a financial 
or economic crisis? Take Hong Kong for example, during the 1997 Asian financial crisis, without 
the strong financial support from mainland China’s central government, it would not be able to 
survive the financial attacks by the international financial ‘crocodiles’ (i.e., speculators). If that was 
the case, Hong Kong would be unlikely to remain on the top positions on WEF/IMD’s rankings.  

9.4 Contributions, limitations, and future research

9.4.1 The four contributions 

In conclusion, this PhD research has realized its aim laid out in the Introduction chapter. The 
current PhD thesis contributes to scholarly knowledge in four aspects. 

The first contribution is a conceptual one. I have conceptualized the notion of national 
competitiveness into a four-dimensional concept. I contend that national competitiveness has four 
dimensions, i.e., effectiveness, efficiency, sustainability, and potentiality. 

The second contribution is an analytical one, namely, I have operationalized the four-dimensional 
concept into an integrative and holistic framework of national competitiveness. This integrative 
framework provides an alternative approach to the commonly used quantitative indexing-and-
ranking method for doing qualitative research on national competitiveness. 

The third contribution is a theoretical one. In Chapter 8, I have proposed a theoretical framework 
for analyzing the potentiality dimension of national competitiveness, which is defined as the 
potential of a country for improving its national competitiveness. For a developing country, we 
examine its potential for catching up with the advanced countries; while for a developed country, 
we examine its potential for forging ahead and leaving the following countries further behind.  

The fourth contribution is the empirical in-depth case study of China’s national competitiveness. 

9.4.2 The three limitations 

There are three limitations in the current PhD research project.

The first limitation is, the empirical study is a single case study and therefore there is no systematic 
comparison of China with other countries in terms of their relative national competitiveness. The 
choice of a single case was made because of the specific aim of the PhD project, i.e., firstly, to 
design an integrative framework of national competitiveness that can capture the different aspects 
of the phenomenon and integrate some of the existing literature; secondly, to propose a theoretical 
framework for analyzing the dynamic aspect of national competitiveness which is often neglected in 
the literature; and thirdly, to apply the integrative framework I have proposed to conduct an in-
depth analysis of the national competitiveness of China.  



References

183

The second limitation is, the empirical study is done at the national level rather than the industry 
level where the more concrete competitions among nations are taken place. Again, the choice of a 
national level analysis is made because of the specific aim of the PhD research and the purpose of 
the case study. This is to say, while empirical study at industry level will be valuable, the empirical 
study at national level is equally valuable and justifiable if the aim of the research is to design an 
integrative framework for doing competitiveness research at national level. 

The third limitation is that the integrative framework of national competitiveness is an analytical 
rather than a theoretical framework. The choice of an analytical framework rather than a theoretical 
framework is justified by two reasons. The first reason is the natural sequence of theory building. 
To build a theory we need an understanding of the basics of the researched phenomenon first. The 
reality is that the notion of competitiveness is not well understood although many quantitative 
researches have been done. So, in order to build a theory or theoretical framework for national 
competitiveness, it is necessary to start with some basic though simple tasks. Progress can then be 
made in later stages by building on the earlier works. The second reason is the lack of knowledge 
about the very complex phenomenon we are researching. What explain a nation’s competitiveness 
is far from well understood. Therefore, there is a long way to go before we can have sufficient 
knowledge for building theories of national competitiveness. 

9.4.3 Suggestions for future research 

In the future, more empirical researches are needed, such as multiple-case studies aiming at making 
systematic comparison between multiple countries, industrial case studies aiming at making detailed 
analyses on how countries compete and improve their competitiveness at industry level, and 
empirical testing whether the evolution of a country’s national competitiveness can be explained by 
the theory I have proposed in the Chapter 8 on the potentiality dimension.  

Also needed are theoretical researches, such as researches aiming at examining the inter-
relationships between the four dimensions, how to improve each of the four dimensions, and the
role of state in national competitiveness, how such a state & market partnership should work, etc. 
Other theoretical researches aiming at proposing different analytical frameworks are also needed so 
that better frameworks can replace the old ones.
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