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Foreword

Itisin China’s best interest to continue pursuing its development in a way that can be sustained over the long
run. It is also in the world’s best interest to follow a similar path of sustainable development, but it is unlikely
the world will follow this path unless China takes the lead. International trade and investment have fuelled
China’s unprecedented economic growth in the past three decades. It is argued through this publication
that trade once again, but sustainable trade, could provide China with the opportunity to overcome
future challenges and take advantage of current strengths toward its goal of balanced and sustainable
development.

The purpose of the research was to explore some of the key elements that could be the basis for a sustainable
trade strategy for China. A people-first development strategy for China would recognize that meaningfully
employing an increasingly educated population is critical for social harmony. It would also recognize that
to achieve sustainable development requires innovation to transform China’s current resource-intense
production to strategically respond to the increasing pressures from its trading partners and aware
consumers.

This book collects and summarizes a series of research in key areas that would contribute to a sustainable
trade strategy for China to move its production up the value chain, adding knowledge and meaningful
employment to service the sustainability requirements of its trade and investment, and thus contributing to
its best interests.

As the overview papers and the body of work eloquently describe, China could design a sustainable trade
strategy to pursue China’s best interests of its trade-led growth while assuring a better living for all—its
people and the people of other nations—sustainably.

In closing, | congratulate the authors and editors of the report and the many researchers and others who
contributed to this work. | would like to acknowledge the financial and intellectual support of the Swiss State
Secretariat for Economic Affairs. | would also like to thank the Development Research Center (DRC) of the
State Council of the People’s Republic of China for its close cooperation and contribution as our key research
partner.

()N

Franz Tattenbach, President and CEO
International Institute for Sustainable Development
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Introduction

Mark Halle
Executive Director
International Institute for Sustainable Development—Europe
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Trade is not an end in itself, but a means employed to attain a broader goal. For example, countries count on
trade to stimulate economic growth which, in turn, creates jobs and secures livelihoods while augmenting
government revenue, making other developments possible. But it is these developments that trade policy
must serve, not merely the mechanical exercise of increasing exchanges. To the extent that it does, trade
policy can be deemed good; but if trade undermines these desirable developments, then it should be
reviewed and improved.

Most countries pursue a trade policy principally aimed at maximizing commercial advantage for the export-
oriented sectors of the economy. While this approach is understandable and justifiable in narrow terms, it
must not be pursued at the expense of other important public policy goals. If the net result of a narrow,
mercantilist policy is to grow GDP at a high cost of social marginalization, growth in public unrest or rapid
degradation of natural resources and ecosystems, it is easy to conclude that, from a national point of view,
the policy is flawed and should be revisited. If, on the other hand, trade policy leads to the sort of growth
that creates opportunity for the poorest, reinforces social cohesion and improves the management of natural
resources and ecosystems, one might conclude that the trade policy is in line with national aims and is
therefore worth reinforcing. The test of any trade policy must not be simply the extent to which commercial
exchanges have grown, but how well the country’s development goals have been served. The latter is too
often neglected.

In 1947, the General Agreement on Tariffs and Trade (GATT) set out the goals of trade relations in material
terms. Relations among countries in the trade field were to be “conducted with a view to raising standards
of living, ensuring full employment and a large and steadily growing volume of real income and effective
demand, developing the full use of the resources of the world and expanding the production and exchange
of goods.” Human well-being was thought of in terms of “standards” of living, not quality of life and, with
the exception of calling for full employment, all of the other aims relate directly and exclusively to economic
growth. Indeed, the only reference to the environment (not a term in common use in 1947) was to resources
and called only for their “full use.”

1947 ushered in the immediate post-World War Il world, with most economies slowly rebuilding after a period
of conflict and disaster, and with China still in the grips of an internal struggle that would culminate, two years
later, in the triumph of the revolutionary forces. In the rich world, two related concepts were very much in
the air: the first was that growth in trade would create both mutual dependence and mutual understanding,
thus reducing the chances of slipping back into hostility. Indeed, when a country has strong commercial
interests in another country, conflict is a serious threat to these interests and there are strong incentives to
avoid it. Further, the frequent exchanges that follow from trade relationships improve mutual understanding,
providing yet another factor for stability.

The second concept very much on the minds of the participants in the Havana Conference that led to
the adoption of the GATT was that protectionist action, taken in response to the Great Depression, had
contributed to the build-up of hostility that in turn led, inexorably, to global war. Open trade and prosperity
through trade-led growth were seen as fundamental guarantors of future peace.

That faith in open trade appeared to pay off. The post-war decades witnessed not only an unprecedented
period of growth but also an unprecedented period of peace—at least among the participants in the global
trading system. The goals set out in Havana appeared well on the way to fulfillment. Standards of living
rose in all countries participating in global trade. Although full employment remains elusive and continues
to fluctuate with economic cycles, the general trend has been upward. There has certainly been a large and
steadily growing volume of real income and effective demand. And the rate at which the world’s resources
have been used in the production and exchange of goods has skyrocketed.
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It is the success of this last element that has introduced a growing concern at the global level about the
impact of trade on the earth’s natural resources and ecosystems. While in narrow economic terms it might be
argued that the earth’s resources should be exploited to the full in pursuit of economic growth, employment
and prosperity, this ignores the inescapable fact that natural resources are finite and that ecosystems can
withstand only so much pressure before breaking down. Indeed, growing concern over the impacts of
unchecked economic growth led to the emergence of the environmental movement in the 1960s and 1970s
and—in the 1980s—to the formulation of the concept of sustainable development.

Sustainable development is not an alternative to economic growth. Indeed, in most parts of the world,
advancing sustainability requires building a robust and efficient economy. Full employment also requires
a dynamic economy, and demand for traded goods continues unabated. At the same time, sustainability
requires moving away from—and eventually discarding—options that, in the short, medium or long term,
will begin to undermine and unravel the advances achieved. As is now well-known—and well-accepted in
principle, in order to be sustainable, development must not only be economically efficient, but it must also
promote social inclusion and justice and make sustainable use of the earth’s natural resources and ecosystem
services.

This understanding implies that development must meet the triple test of economic, social and environmental
viability over time. It follows that trade—as an important source of economic dynamism—must also meet
these tests if it is to be a force for sustainability. Trade can no longer be judged simply on the basis of its
contribution to GDP growth; it must also demonstrate that it is improving social conditions, preserving or
creating livelihoods, improving respect for human rights and advancing social justice; it must demonstrate
that its demand for natural resources does not lead to their depletion and that it preserves the range of
services provided by natural ecosystems. In short, trade policy must not promote just any sort of trade; it
must favour the sort of trade growth that advances sustainable development.

The founders of the World Trade Organization—which incorporated and expanded upon GATT in the mid-
1990s—recognized that trade could no longer exclusively serve narrow economic interests, important
though these are. The Preamble to the Marrakesh Agreement Establishing the World Trade Organization
reproduces the GATT statement of goals almost in its entirety. Interestingly, however, it drops reference to
“developing the full use of the resources of the world” and instead calls for expansion of trade and economic
relations “while allowing for the optimal use of the world’s resources in accordance with the objective of
sustainable development.”

Coming only roughly two years after the 1992 Earth Summit in Rio, it is perhaps not surprising that the
founders of the WTO recognized that trade must respond to the broader human goal of sustainability. They
also recognized for the first time that trade may not be a universal panacea: indeed, “optimal” use of the
world’s resources should be characterized by approaches that seek “both to protect and to preserve the
environment and to enhance the means for doing so in a manner consistent with [countries’] respective
needs and concerns at different levels of economic development.”

This complement to the call for sustainability as an overriding objective of humanity recognizes that trade not
only must not undermine optimal use of natural resources, it must seek to ensure that trading countries have
the means to ensure a healthy environment in the face of the pressures that trade might exert upon them.
Perhaps more important, however, it recognizes that countries at different levels of economic development
have different needs and might adopt different environmental standards, depending on their development
situations and prospects.

So, from a multilateral trading system hell bent on making full use of the world’s resources in the interest of
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economic expansion, by the mid-1990s we moved to one that (in its aspirations, at least) recognizes that trade
must not only contribute to economic growth, it must ensure that this economic growth is compatible with
the goal of sustainability and is tailored to the needs of specific countries, given their levels of development.
At the time, it is fair to say that nobody fully understood what that implied.

In 1994, when the Marrakesh Agreement was adopted, this shift might have appeared a subtle one,
representing little more than an updating of GATT's mercantilist message. Instead, it has proved to be
a significant signal of a shift in expectations for the trading system, one that has made its demands with
growing insistence over time. What, for example, does it mean in practice to aim for a system of multilateral
trade rules that allows for “the optimal use of the world’s resources in accordance with the objective of
sustainable development”? What changes are required to the existing rules, and what new rules need to
be adopted? And how much latitude is available for countries earlier in their development cycles to ensure
they have the means to protect and preserve their environments in manners consistent with their needs and
concerns?

When the preambular text was drafted in 1994, none of these questions had broadly accepted answers
and, to a considerable extent, they still do not. What has become clear, on the other hand, is that there is a
growing interest in how to take advantage of the benefits liberalized trade can offer while ensuring equitable
social development and conserving a healthy environment. It is also clear that the notion that “one size
fits all"—that the trade rules fit equally to all countries, irrespective of their developmental stages—is no
longer tenable. For each country, there is an optimal balance between opening to trade on the one hand,
and preserving the policy space necessary to ensure that trade contributes to the country’s development
aspirations on the other, a point at which the benefits of trade are maximized while the interests of social
justice and a healthy environment are respected. And there is a growing acceptance of the fact that we must
now seriously identify where that optimum lies.

In facing this challenge, China is placed in a particularly interesting position. No country has benefitted
more—and more rapidly—from its gradual opening to international trade than has the People’s Republic of
China over the past three decades. Initially through unilateral action, and since December 2001 as a member
of the WTO, China has reaped a rich harvest from trade and investment openness. Not only has export-led
growth permitted a growth rate many percentage points higher than its richer peers, it has led to what is
perhaps the single greatest development success in the history of humanity—namely, the lifting of hundreds
of millions of citizens out of absolute poverty and the creation of a vast middle class in a remarkably short
period of time. China has overtaken Japan to become the world’s second-largest economy, behind the
United States, and it has the third-largest share of world trade behind the United States and Germany.

Clearly, China’s phenomenal growth has made it the envy of many other countries, both for the pace of its
growth and for the fact that this growth has been sustained at high levels for a long period of time. Trade has
transformed the Chinese economy, but it also has led to the emergence of a series of problems threatening
the sustainability of its economic achievements.

Best known of these are the environmental and social problems that China faces domestically. The growth in
manufacturing and the growth in consumption resulting from the demands of a growing middle class have
placed enormous pressure on China’s environment. The expansion of infrastructure, the demand for building
materials, the rapidly expanding fleets of cars and the multiplication of manufacturing centres is putting
considerable pressure on China’s environment, with the pace of development often overwhelming China’s
capacity to deal with the consequences.
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And the impacts are not only felt in China. China’s skyrocketing demand for energy has boosted its production
of greenhouse gases so that, in absolute terms, China has become the world’s number one contributor to the
build-up of atmospheric carbon, overtaking the United States in 2009 (although, on a per-capita basis, China’s
emissions are much lower).

Competition for energy, mineral and renewable resources has also been growing, driving up commodity
prices and exacerbating tensions between China and its trading partners. The need to ensure a steady and
reliable supply of raw materials and energy has led to political shifts in the international landscape that has, of
itself, led to a rethinking of political strategy. Whether or not there is any basis for it, China has begun to feel
“push-back” from its trading partners as it enters into the competition for the ever-scarcer resources on which
its economy relies. The growing presence of Chinese companies throughout the world has been noted with
apprehension; it has reshuffled the deck and disturbed patterns of privileged trade that date back to colonial
times. In this regard, trade policy in China has assumed ever-higher political importance and is ever more
closely linked to strategic foreign policy concerns.

Nor is it clear that the option exists to temper growth and demand and to adopt a more cautious approach
to trade expansion in order better to plan China’s social transformation and ensure that the environmental
price paid for its newfound wealth is not too onerous. With over 17 million new entrants into the job market
every year, and with a large-scale migration from the poorer central and western parts of the country to the
manufacturing centres on the more prosperous eastern seaboard, China is understandably cautious to take
any steps for social or environmental reasons that might lead to a downturn in its growth.

At the same time, the question must be posed: Are the patterns of China’s trade expansion sustainable over
the medium and long terms? If not, what would it take to bring China’s trade within sustainable limits? In
what way would China develop or amend its trade policy to favour this transition?

In asking itself these questions, China is exhibiting genuine courage. This is so because no country has, to
date, seriously examined just how compatible its trade patterns, trade growth and trade policy are with
the wider human goal of sustainability. Not even those countries with the loudest public commitment to
sustainability—countries like Norway, Switzerland or Canada—have systematically examined the sorts of
changes required simultaneously to expand trade and shift their development trajectories onto sustainable
paths.

This written volume does not pretend to offer a comprehensive reply to these questions. It is not in itself a
plan that will shift China’s trade onto a sustainable footing. It is not a blueprint that can be applied by the
Ministry of Commerce or placed before the State Council for endorsement. It is, instead, a first reflection of
what issues need to be addressed if this transition is to be designed and implemented, and what areas of
trade policy offer the greatest opportunities to shift trade onto a more sustainable footing.

The current undertaking is the outcome of a partnership between the Development Research Center of
the State Council (DRC) and the International Institute for Sustainable Development (lISD), undertaken with
the generous support of the Swiss Secretariat for Economic Cooperation (SECO). DRC approached 1ISD,
through the Chinese Ministry of Commerce, with the request that we work with them in thinking through
the foundations for a Sustainable Trade Strategy for China. The project was very much a joint one. Under the
leadership of DRC and IISD, an Advisory Group formed and the project was mapped out. Two-person teams
were named for each of the technical elements of the project, each team comprising one Chinese and one
external expert. This volume presents the result of this collaborative work.

Our work begins with two overview papers: one that reflects, from an international perspective, upon the
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term “sustainable trade” and how it should be understood in the context of trade policy—or, more generally,
what it might mean to organize trade in a way that is supportive of sustainable development. The second
paper chronicles the development of China’s international trade from a national perspective, reflecting upon
the need to re-examine trade with a view toward minimizing its negative impact on social and environmental
factors and the need to seek common ground between the objectives of open, rules-based trade and
sustainable development—a goal that is also very much part of China’s strategy for the future.

The remaining chapters look at the most important areas in which China must seek amendments to its trade
policy that will place it on a more sustainable footing. Each of these “technical” chapters is the fruit of a team
that joins the efforts of Chinese and foreign experts.

The first of these chapters explores the link between regulation and sustainability, using the electricity
sector as an example. If sustainability is the goal, much can be achieved by putting in place the right set
of laws, regulations and technical requirements to ensure that any behaviour not aligned with the needs
of sustainability is eliminated. Indeed, much environmental and social regulation has, as a central purpose,
language restricting the range of acceptable behaviour. This chapter explores the scope for China to regulate
a sector critically linked to its export machine in the interest of wider public policy goals.

The subsequent chapter is related, in that it looks at the role of standards and the potential they possess
to direct trade into more sustainable channels. Standards are the most common form of “soft law.” They
complement rules and regulations, but their effects can be equally determinant on economic activity, even
though many of these standards are not set by governments but by the market. It is often said that “if
you control the standard, you control the trade,” and it is sufficient to think of the dominance of Microsoft
Windows or the GSM standard for cell phones to understand how true that statement is. And, as China has
found out, standards set by large purchasers like Wal-Mart or Tesco can have more impact on the sorts of
goods that are traded than WTO rules. How China responds to these issues will determine to a large extent
how successful it is in international trade and may also improve the environmental impacts of domestic
production more broadly.

China is often called “the workshop of the world” in that it manufactures a wide range of goods that end up
in the consumer markets of other countries, rich and poor. China’s dominance in this area is often the source
of tension with its trade partners as more and more manufacturing is outsourced from the richer countries to
China. What few people realize, however, is how little of the rent in the value chain of these manufactured
and exported goods remains in China and is available as an investment in sustainability. One of the key trade
policy priorities in China has been to “move up the value chain,” not only capturing markets for high-end
manufactured goods, but ensuring that as much as possible of the value-added in manufacturing is secured
by China. This chapter examines how China might move up the value chain, both for the reasons stated
above and to be prepared for the time when the cost of Chinese labour means that it loses the low-end
manufacturing market to other countries such as Indonesia or Bangladesh.

Manufacturing, though a central part of China’s trade policy arsenal, does not describe the full range of China’s
export economy. Indeed, services are a rapidly growing element of both China’s domestic economy and of
its exports. The environmental footprint of services is traditionally deemed a great deal smaller than that of
manufacturing and its social impact more favourable. It follows that a sustainable trade strategy for China
would be one that favoured the rapid development of trade in services and that increased the proportion of
services in China’s export mix at the expense of trade in goods. The fourth in this set of chapters examines
this notion and formulates a series of policy recommendations to China as it examines the opportunities
afforded by a focus on building the service sector.
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China’s success as a trading nation and its ability to shift its trade onto a sustainable footing depend not
only on its own policy making but on its trade diplomacy—its interaction on trade matters with its bilateral,
regional and global trade partners and its action in the international forums in which trade matters are
debated, negotiated and agreed. China cannot adopt sustainability as the central pillar of its trade policy
simply by acting on its own, and its trade interests might be negatively affected if it sought to do so. This
chapter, then, reflects on China’s trade diplomacy and examines how China’s policy and practice in its
interaction with its trade partners can help set the stage for a sustainable shift not only with respect to its own
trade, but with respect to the trade policy of its partner countries. If, for example, China were to decide to
import wood only from sources certified as following sustainable management practices, it would change the
way in which the countries from which it imports wood and wood products manage their forest resources,
affecting a significant portion of global production in this sector.

The final chapter in this set recognizes that, increasingly in China as in other countries, the behaviour of the
private sector will determine whether a shift to sustainable trade is successful and that public policy has
an important role in encouraging the private sector to follow sustainability principles and to ensure that
unsustainable practices are phased out. Constructing the policy framework for China’s private corporations is
complex and of enormous importance. Both because China wants increasingly to develop and market global
brands (in line with the strategy to move up the value chain) and because its corporations are increasingly
confronted by the market standards of its clients, it is vital that China learn to navigate the shark-infested
waters of voluntary standards. This is not enough, however: China will need to determine when and how
it should move from being largely a standard taker to becoming a player in standard-setting bodies and, in
some cases, to even becoming a standard maker, creating and establishing Chinese standards that dominate
because China is the leading global player in that market sector.

This volume, as conceded above, does not aspire to be a road map that determines China’s itinerary as it
sets sail from the harbour of traditional trade policy toward the final destination of sustainable trade. It is,
instead, a first review of the key milestones on that journey—an assessment of the areas of trade policy that
must be studied and understood because their management will determine whether, in the end, China shifts
away from a traditional trading system generating serious environmental and social dislocation in its pursuit
of wealth and favourable economic statistics or whether China will be a world leader in its search for forms
of trade that not only generate the economic benefits on which China has based its growth over the past
years, but that result in development offering a long-term, high quality of life to its citizens while laying the
foundation for a more equitable, more resilient and stable planet.

In undertaking even this modest foray into the uncharted world of sustainable trade, China has proved once
again that it is not only a leader in trade growth but an innovator and a leader in the perpetual search for a
better way forward.
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Sustainable China Trade:
A Conceptual Framework
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1.0 Introduction

Over the last 20 years, Chinese policy makers have been burdened with the proverbial curse: to live in interesting
times. As described in the Chinese overview paper that is part of this series, unprecedented growth in trade
and investment has been responsible for historic gains in income and infrastructure for hundreds of millions of
people. However, as that paper also makes clear, China faces monumental challenges in maintaining its course
and in successfully managing its powerful economic growth to deliver prosperity and security in the long
run. From a trade policy perspective, the key question is how trade can best contribute to China’s sustainable
development.

To answer this question, we need a guiding framework that can help us assess trade’s current impacts and
assess the policy options that might be considered. This paper sets out one such framework. It begins by
defining what we mean by sustainable development in general. It then uses that definition to make the case
for change in China’s trade policy, briefly surveying the relevant domestic and international trends and drivers
and arguing that many of them seem to be taking us in the wrong direction, or at least not moving us quickly
enough in the right direction.

The paper then sets up a framework that defines sustainable development in the specific context of China’s
trade policy, drawing on the definition of sustainable development and the characteristics of China's trade-
related economic development. For each element of the framework, it briefly surveys the current conditions in
China, noting how progress might be made. More in depth analysis of this type, though, is beyond the scope
of this paper and can be found in the other papers completed as part of this project.

Finally, the paper considers the nature of the types of change that might be suggested in the other analytical
papers. Three basic strategies for China are described in an effort to help frame the recommendations that
come out of the in-depth work and to help policy makers consider how best to guide China toward sustainable
development through its trade policy. In closing, the paper puts forward a research agenda that flows from the
analytical framework, identifying several lines of inquiry that will help clarify what constitutes good policy for
China in pursuing a sustainable trade strategy.

2.0 Defining Sustainable Development

Sustainable developmenthasbeenabenchmarkobjective of theinternational community sincethetime
of the 1992 Rio Summit on Environment and Development, which brought together 172 governments
and 108 heads of state. The Summit, which created the Commission on Sustainable Development
(which spawned the UN Framework Convention on climate Change, the Convention on Biological
Diversity and the Forest Principles), was initiated in response to the landmark 1987 report of the UN
Commission on Environment and Development (the Brundtland Report). The Report forcefully made
the argument that progress on development and progress on environment were inextricably linked.

The Report, which first coined the phrase “sustainable development,” gives us a working definition:”...
development that meets the needs of the present, without compromising the ability of future generations to
meet their own needs.”! Brundtland argued, in particular, the overwhelming need for growth in developing
countries, but at the same time noted that such growth needed to be of a different quality than that
historically experienced by the countries of the OECD.

1 WCED (1987), p. 42. The full definition, seldom quoted, continues: “It contains within it two key concepts: the concept of “needs,” in
particular the essential needs of the world’s poor, to which overriding priority should be given; and the idea of limitations imposed by the
state of technology and social organization on the environment’s ability to meet present and future needs.”
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In other words, sustainable development is development—making people better off—carried out in such
a way that it can endure for many generations. This is a useful foundation for our definition of sustainable
development, but it is not enough in and of itself. To properly operationalize the concept of sustainable
development it must be put into some specific context. That is, at the general level sustainable development
is more like a principle than an operational guideline. As with the principle of justice, for example, which can
only be operationalized in the context of a specific case, it is impossible to give sustainable development
operational meaning until we ask what it means in a specific context. This is the objective of this paper: to ask
what sustainable development means in the context of China’s trade policy.2

At the general level, however, it is possible to go further than the Brundtland definition. There is widespread
agreement that sustainable developmentis comprised of three elements: economic, environmental and social.
These are often called the “three legs of the stool”—an analogy that emphasizes the interdependence of the
three elements; unless all three legs are strong, the entire stool will not stand.3 Economic activity that ignores
environmental imperatives will not itself be viable in the long run; for example, unsustainable fisheries and
forestry will quickly undercut their own economic basis. And environmental solutions that ignore the need
for social improvements and economic health will lead to increased poverty, which leads to environmental

degradation and deprives nations of the financial capacity to tackle environmental problems.

This paper will use the three elements of sustainable development as part of its framework. The
interdependence of these three elements is particularly important as a basis for our definition. Sustainable
development is sometimes misunderstood by the environmental community to be environmentalism with
a disregard of the economic and social factors that must necessarily accompany it and of the balancing
that must often be done among the three to achieve a successful final outcome. Similarly, some within the
business community see sustainable development as a way to paint environmentally destructive practices
green—a rationalization for economic growth without due concern for environmental imperatives.

Another widely recognized tenet of sustainable development is the need to look first for solutions that
achieve multiple objectives at once. This guidance, which derives directly from the idea of interdependence,
is often framed in terms of the search for “win-win” solutions. Such solutions will not always be possible and
there will often be a need to strike a balance among the three elements of sustainable development, looking
for the best compromise. But, to the extent possible, it makes most sense to first exhaust the available win-
win solutions.

The concept of sustainable development used here is strongly related to the “scientific concept of
development,” put forward at the 16th National Congress of the Communist Party of China in 2003 and since
elaborated and refined. The scientific concept of development builds on previous conceptions of development
thatincluded a promotionin the early 1990s of fast, coordinated and sustainable development—a strong drive
for economic development but with consideration for the population, resources and the environment—and
a promotion of harmony between man and nature. The scientific concept of development seeks to correct
the outcome of that promotion, which often saw economic growth and gross domestic product (GDP) as
primarily important, to the detriment of society and the people, and of the natural environment, and which
resulted in unbalanced economic prosperity.

The scientific concept of development, while still fundamentally based on the need for economic growth,
puts people first and takes a long-term view. It looks for balance between development in urban and rural

2 For an analysis of what sustainable development means in the context of multilateral trade policy, see Cosbey (2004).

3 Thousands of uses of this analogy, or the similar “three pillars” concept can be found in the literature, used by governments,
intergovernmental organizations, NGOs and business groups. See, for example, Dobriansky (2002), Government of British Columbia
(2004), World Business Council for Sustainable Development (2002), Scottish Environmental Protection Agency (2002) and Willard
(2005).
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settings, aiming at enhanced living standards for all. It also looks for balance between economic growth and
achievement of other values such as cultural and ethical standards. And it looks for balance between the
achievement of growth and the natural environment, which in the end affects peoples’ lives and well-being.
In that sense, while the scientific concept of development is very much a made-in-China concept, built on
the experience of decades of efforts at development and responding in particular to the Chinese context,
it is conceptually very similar to sustainable development, and the fundamental desire for balance among
economic, social and environmental objectives is a central part of its character. In this analysis, when we use
the term sustainable development, we will be referring not only to the concept as internationally understood,
but also to the specific understanding as developed within China of the scientific concept of development.

With this general understanding of sustainable development in mind, the next section turns to a brief
overview of domestic and international trends, arguing the need for a sustainable trade strategy for China.
Following that, the analysis moves from the general to the specific and the paper lays out what sustainable
development means in the context of China’s trade policy.

3.0 Domestic Trends

The domestic trends in areas related to trade policy are surveyed in depth in the Chinese overview paper
produced as part of this series. It is not the intent of this paper to reproduce that analysis here. Rather, this
section will give brief highlights of the trends noted in the Chinese overview to support the argument that
a sustainable trade strategy for China is necessary, considering trade’s economic, environmental and social
impacts.

Afundamental underlying factor is the structure of Chinese trade, one characteristic of which is unprecedented
growth over the last 20 years. In that time, GDP maintained an annual average growth rate of over 10 per
cent, increasing almost 900 per cent from US$296 billion in 1986 to US$2,644 billion in 2006,4 though
projections for 2009 are substantially lower. Exports of goods and services served as a powerful driver for this
unprecedented growth, growing as a percentage of GDP from 11.8 per cent to over 40 per cent, and with
value of merchandise exports increasing by more than a factor of 30.> The open-door policy that underlaid
much of this growth also involved a torrent of foreign direct and portfolio investment, which rose from
US$1.9 billion in 1986 to just under US$100 billion in 2005.6

Another characteristic is changing composition. Over the last three decades, China has transformed itself
from an exporter of primary products to an exporter of manufactured goods. Primary products went from
54 per cent of exports in 1978 to 5.5 per cent in 2006, while manufactures grew from 46 per cent to 94.5 per
cent. But while the quality of trade is improving, China is still overwhelmingly a manufacturer for brands
owned and marketed by others. Much of China’s export stream is processing trade (52.7 per cent in 2006),
which involves assembly of imported manufactured and high-tech components, meaning relatively little
value added is contributed and little rent is captured. Low research and development (R&D) in China and a
predominance of foreign-owned enterprises in the export sector (58 per cent of total exports in 2006) mean
few patents and little China-based branding. In the services sector, where the quality of jobs is often argued
to be higher, China has a chronic balance of payments deficit.

From an economic perspective, then, the challenges are clear. China generally derives too little rent from
the place it occupies on the international product chain. The major value added portions of that chain go to
brand owners, innovators and merchandisers, not to assemblers of the products sold. Associated with this
4 World Bank (2007a).

5  Ibid.
6 Ibid.
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distance from consumers (with thin profit margins, and with the lack of indigenous R&D) is the difficulty many
exporters have in meeting foreign product and process standards.

From a social perspective this means that trade cannot fulfil its potential as an engine of development and
poverty alleviation. China’s per capita Gross National Income is still relatively low, falling slightly below
the average for the world’s low and middle income countries at $2,000.” Neither can China’s trade fulfil its
potential to provide the quantity or quality of jobs that China must create to employ its increasing, and
increasingly educated, workforce. The Chinese economy faces the difficult challenge of creating some
13 million new urban jobs annually to accommodate laid-off workers, university graduates, demobilized
servicemen and migrant workers from rural areas.8

Another underlying factor is the nature of production. China’s energy intensity of production is 20 per cent
higher than the Organisation for Economic Co-operation and Development (OECD) average.® When coupled
with significant growth, from an environmental perspective this means increased pollution associated with
energy production: greenhouse gas (GHG) emissions and SO, (responsible for acid rain), among others. It also
means a concern for the security of energy supply and other natural resource inputs (oil, water and minerals).
Primary energy demand has tripled since 1980 and energy security is a major concern.'© China has gone
from being largely self-sufficient in energy to being the second largest and fastest growing global consumer,
its increase in demand from 2002-2005 being the equivalent of Japan’s annual energy use.!! Two thirds of
China’s larger cities face water shortages.12

Waste and effluent from the production process are also much higher than OECD norms, meaning critically
poor air and water quality. Of the world’s 20 most polluted cities, 16 are Chinese, and estimates of the
domestic cost of the country’s air pollution range from 3-7 per cent of GDP.'3 About a third of China’s river
length is ranked as “severely polluted,” and a quarter of coastal waters are “highly polluted.” 4

From a social perspective, the cost of this is significant health impacts, primarily from poor air quality, but
also related to soil and water pollution and hazardous waste. Estimates of health damages from the business-
as-usual scenario by 2020 includes 600,000 premature deaths in urban areas, 20 million cases of respiratory
illness per year and 5.5 million cases of chronic bronchitis and health damage.’>

Water quality problems typically also impact livelihoods in sectors, like in-shore fisheries and aquaculture,
that depend on clean water. Annually, some 300 million people suffer from water-related illnesses and more
than 30,000 children die annually as a result of drinking polluted water.1® The disruptive social impact of
climate change is also worth mentioning, though it looms further in the future than the impacts of other
forms of pollution. To take just one type of impact as illustrative, the Intergovernmental Panel on Climate
Change (IPCC) predicts that by 2050 fully one quarter of the Himalayan glacier cover on the Chinese side will
have melted, significantly decreasing the source of China’s great rivers on which hundreds of millions depend
for agricultural livelihoods: the Yangzi, the Yellow and Mekong rivers.17

7  World Bank (2007a).

8  Liu (2007). Note, though, that at the same time, some sectors in coastal areas like Guangdong and Fujian provinces are facing serious
shortages of workers with technical skills.

9  OECD (2007).

10 1EA (2007).

11 /lbid.

12 lbid.

13 OECD (2007), p. 65.

14 bid.

15 Ibid, p. 239.

16  Ministry of Water Resources (cited in OECD, 2007, p. 239).

17 IPCC (2007).
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The full sustainable development challenges of China’s trade are surveyed in greater detail in other papers
produced for this project. While these trends are well understood by the Chinese government, and while
the government has taken significant actions to address them, taken as a whole they make a strong case for

developing a sustainable trade strategy.

4.0 International Trends

Several international trends also underscore the importance of a sustainable trade strategy for China. It is
difficult to write of trends in the thick of a period of turbulence and dynamism in the global economic system
that has few if any precedents in modern history. The current global financial crisis has not yet run its full
course and we have not seen the end of its spillover into the real economy. How those impacts will play
out, and their full implications for sustainable development in major developing countries such as China, is
impossible to say with certainty.

Nonetheless, this section will look at several key drivers that have been important, and will likely continue to
be so, in determining an appropriate sustainable trade strategy for China:

+  The global economic crisis;

+  Trends in commodity markets;

+  The multilateral system of trade; and
+  The global natural environment.

The global economic crisis—The year 2008 will likely be long remembered as the beginning of a deep
and possibly prolonged recession in the global economy. We have not yet seen the bottom of a downward
spiral that started with a credit crunch born of the failure of the sub-prime mortgage sector in the U.S. and
that rippled out to impact other banks that had invested in packaged mortgage products from the U.S.
market with little understanding of the underlying worth of the assets. The credit crisis critically impacted
real markets, as firms were unable to access normal modes of operating credit, much less credit for future
investments. Layoffs and business failures have ensued as the fallout from the financial crisis has spilled into
the real economy.

Global GDP is expected to contract by 1.7 per cent in 2009—the first such contraction on record.'8 High
income countries are expected to be even harder hit than most with OECD countries expected to contract by
an unprecedented 3 per cent. Volume of world trade is likewise expected to shrink, by an estimated 6.1 per
cent in 2009, with an even heavier reduction for manufactured goods.

To date the efforts of central banks (that have cut rates dramatically, even taking the unprecedented step of
internationally coordinated cuts) and policy makers that have pledged to inject huge amounts of liquidity
into the system, have counted for little. The US$787 billion stimulus/bailout package negotiated in the U.S.
has so far failed to translate into significantly increased lending by the banking system. And statements of
coordinated action from the world leaders seem to have had little effect in the markets, though the March
2009 G 20 meeting pledges seemed to have some detectable impact on investor confidence.

In November 2008, China announced a US$587 billion package of spending on infrastructure and social
welfare to stimulate the domestic economy and insulate it from the fallout of the crisis. China’s banks were
18 World Bank (2009a) (GEP). The subsequent figures in this paragraph are also from this source.
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not exposed to the toxic assets that sparked the financial crisis, but a significant reduction in exports (down
21 per cent year-on-year in November 2008)19 has impacted the rate of growth, which is projected to fall to
6.7 per cent in 2009—close to half of the rate for 2007.20 China, though, has emerged better off than most, the
result of several factors: one of the most significant stimulus packages of any country; a lower dependence
on exports than its Asian neighbours; strategic advantages in key export sectors, such as textiles; and a large
foreign exchange reserve.2!

In such a situation, any sort of prediction is difficult. But history shows clearly that in times of recession the
forces of protectionism find their strongest support. The last major global economic downturn—the great
depression of the 1930s—was greatly accelerated by the infamous U.S. Smoot-Hawley tariffs, which set off
an international round of retaliatory tariffs, greatly exacerbating the existing economic crisis. The tariffs were
signed into force by a newly-elected U.S. President Hoover (over the objections of an army of economic
advisors), who faced intense pressure to address the beleaguered U.S. agricultural sector and wider problems
of national overcapacity.

Despite a G 20 pledge in 2007 not to resort to protectionist measures, a trend to protectionism is evident in some
of the domestic stimulus packages, including the U.S. provisions for any federal stimulus to be directed toward
U.S. suppliers—the infamous “Buy America” provisions.22 Gamberoni and Newfarmer (2009, p. 1), surveying
the increase in trade measures and subsidies proposed or implemented since the advent of the financial crisis,
conclude “the trend in protection is up and the full effects of the recession have not yet been felt.”

The most sustained hedge against such protectionism has been the multilateral system of trade rules, which
was created as a reaction to the pre-war failure of international cooperation and which has presided over
an explosion of volumes in world trade since its creation in 1947. To the extent that the spirit of openness
and multilateralism is dampened by the forces of recession, it will be increasingly important to shield
China’s exports against attack on whatever pretext, meaning increased attention to: international standards;
environmental, health and safety performance of products; environmental impacts from product processing
and production; and the spirit of international cooperation enshrined in both multilateral and regional trade
agreements.

Trends in commodity markets—Commodity markets have always been characterized by volatility and subject
to booms and busts, but even by their normal standards the past few years have been exceptional. Leading
up to the economic crisis, prices were at record levels in practically every sector—metals and minerals, oil,
food grains and agriculture. Over the period of 2003 to 2008—the longest and strongest commodity boom
of the past century—the prices of energy, and of metals and minerals, rose by 320 per cent and 296 per cent,
respectively.23

Since late 2008 these trends have all been reversed with a vengeance. Crude oil prices, which had hit US$147
per barrel in 2008, dropped to US$40 in 2009. Prices for lead, zinc and nickel—all closely related to the
imploding global automobile markets—dropped 60 per cent or more over the same period. Agricultural
commodities showed the same pattern. It is worth noting, however, that even after these drops the prices of
almost all commodities are higher than they were at the beginning of the boom in 2003.

19  World Bank (2009b), p. 45 (EAPU).

20 IMF (2009).

21 World Bank (2009b).

22 In reality these provisions merely reflected law that was already on the books—the Buy America Act. But they stand as emblematic of the

dangers of economic nationalism in the time of crisis.
23 World Bank (2009¢) (GEP, 2009).
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Figure 1: Commodity price changes (per cent). Years 2009 and 2010 are forecasts.
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Source: World Bank, 2009¢, Table 1.4.

Given their importance as inputs to China’s traded goods, particular mention should be made of metals and
minerals and oil. Most metals and minerals have seen declining prices in the face of slowing demand. Figure 1
shows the indexed price of metals and minerals forecast to fall by 25 per centin 2009. A few exceptions: prices
for copper have remained relatively strong, mostly due to Latin American supply disruption and aluminum
has also remained costly, largely because of tighter regulatory regimes for its key input (electricity). Metal
prices are not projected to return to their 2008 heights in the medium term, but nonetheless the government
of China has identified long-term security of supply as an important enough issue that it is strategically
buying to build up key reserves during these days of low prices.24 Aluminum, iron ore and copper, as well as
oil, are all candidates for this type of buying.

Oil deserves special mention because of its role as a primary fuel in the transport of traded goods. Until the
hard crash of the present global financial crisis, the international supply of oil had been hard pressed to keep
pace with demand. The Organization of the Petroleum Exporting Countries (OPEC) exporters had very little
slack left in their capacity, which is limited by chronic underinvestment, and supplies from some of the key
non-OPEC suppliers, such as the North Sea producers, are beginning to wane.2> This tightness of supply,
combined with geopolitical considerations—such as nervousness about the risks of disruption from war,
terrorism or domestic unrest in key OPEC and non-OPEC states—created a significant risk premium that
is worth an estimated US$10 to US$20 per barrel of oil (when oil prices were well below the peak levels of
2008).26 At the same time, demand for oil was hitting record levels with developed country demand growing
24 Simpkins (2009).

25 IEA (2005).
26 Surowiecki (2007).
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slowly, but major developing countries, such as China, making an enormous difference. China’s demand for
oil between 1980 and 2006 almost quadrupled, rising from 1.9 to 7.1 million barrels per day and its projected
growth in demand from 2007 to 2030 is 43 per cent of total projected world growth during that period.2”
And while there has been a great deal of investment in alternative energy supplies globally, in the end it
amounts to no more than a drop in the bucket, particularly for oil, which has few viable substitutes as a fuel
for transport.

Oil's effect on transportation has a powerful impact on international trade. It has been estimated that every
dollar increase in the price of a barrel of oil results in a 1 per cent rise in average transport costs. In May 2008,
when oil prices were around US$120/barrel, the Canadian Imperial Bank of Commerce (CIBC) World Markets
calculated that inflated transport costs were the equivalent of a 9 per cent tariff on all goods shipped from
China to North America and declared that the price of oil had eliminated China’s cost advantage over U.S.-
produced steel.28 The impacts of US$150/barrel oil, they calculated, were the equivalent of reversing all the
tariff liberalization accomplished by the World Trade Organization (WTO) since the 1970s. To the extent that
oil prices remained historically high, the importance of a sustainable trade strategy for China was blunted,
since the eventual result was less trade overall and a decrease in the contributions, both positive and
negative, from trade to China’s drive for sustainable development.

Predicting oil prices or even future trends is a game that has created more losers than winners throughout
the last four decades. But it seems likely that the days of oil at more than US$100/bbl are not going to return
in the medium term, at least while the world struggles with the impacts of global recession. Even after the
recession has receded, the breathing space it has provided will have given us increased total investment in oil
production—albeit at a rate much lower than what had been planned—and new technologies for substitutes
in transportation, such as mass-produced plug-in hybrids. For the medium term at least, with the World Bank
forecasting oil prices to stabilize at $75/bbl post-crisis, it is unlikely that oil prices will regain their full power
to dampen the flows of global trade.29 In the long term, however, the same drivers that pushed oil to the
pre-crisis historically high prices will return in force. The most recent analysis by the International Energy
Association (IEA) predicts that oil prices will reach US$200/bbl by 2030.30

The multilateral system of trade—Completion of the negotiations on the Doha Round in the WTO is
acknowledged by all to be out of reach for at least several more years. Recently completed elections in India
and Brazil have brought to power governments whose intentions with respect to the multilateral system of
trade are unclear, but who at a minimum cannot be expected to act as greater champions of that system than
their predecessors. A parliamentary election in Brazil in 2010 could bring a similar change with the risk that
political will from those key players may be limited. And the world is still guessing as to the ultimate impact
of a U.S. Democratic Administration—the Democrats being a traditionally protectionist party, but now led by
a strong internationalist. Given a host of other urgent competing priorities, gaining fast track approval for a
divisive WTO ratification, even assuming there is a deal to sign, is unlikely to be where the U.S. Administration
will want to spend its political capital for several years at least.

Indeed, some wonder whether there will be a deal in the end at all, and point to the contrast between the
sluggish and difficult pace of WTO negotiations and the dynamism of negotiations at the regional and
bilateral levels.

In general, the receding of the spirit of multilateralism in world trade means a highlighted importance for a
sustainable trade strategy for China. An important part of the motivation for such a strategy is the need to

27 1EA (2007) and IEA (2008).
28 Rubin and Tal (2008).

29 World Bank (2009c¢).

30 IEA (2008).
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ensure continued open markets for Chinese exports and outward investment; multilateral agreement has
traditionally been the guarantor of such openness. It also means a need to reassess the potential of regional
agreements on which China is increasingly engaged in the region.

The global natural environment—From the perspective of China’s trade strategy, the key trend is the
increasing public concern for the environment in its key export markets. This is fuelled in the first instance by
the hard scientific indicators of worsening global conditions in areas such as climate change and biodiversity.
On climate change, the most recent assessment of the Intergovernmental Panel on Climate Change—
considered the world’s most authoritative source of information on the subject—has warned that global
warming even at existing levels has already impacted several important physical and biological systems.3!
And it has predicted significant further impacts, including:

+ increased risk of flooding for tens of millions of coastal dwellers worldwide;
+ increased incidence of extreme weather events;

+  reduced yields of the world’s food crops; and

+ decreased water availability in many water-scarce regions.

The IPCC warns that the world needs to achieve a 50-80 per cent decrease in GHG emissions by 2050 to have
even a 50 per cent chance of limiting temperature increases to less than 2°C—a level considered by many to
be the safe threshold beyond which we risk serious and irreversible impacts and the triggering of dangerous
positive feedback loops. This level of decrease would be difficult even if we assumed no economic growth
over that period, but if we do assume growth the challenge becomes monumental.32

In the area of biodiversity, the current trends add up to what is argued by many to be the sixth great
extinction event in the history of the Earth.33 The World Wildlife Fund’s (WWF) “Living Planet Index,” covering
nearly 4,000 populations of over 14,000 species, dropped by 27 per cent between 1970 and 2005.34 The “Red
List” of the International Union for the Conservation of Nature, which catalogues species in danger, counted
16,306 species as “threatened” in 2007, up by 188 species from the previous year.3> The 2007 Red List for the
first time also focused on the significant threats to coral reefs, which provide critical habitat as fish nurseries
and are threatened worldwide from land-based pollution and warming waters.

In the area of ecosystems services generally, the most authoritative analysis was carried out by the Millennium
Ecosystems Assessment (MEA)—a multi-year collaborative scientific effort of hundreds of contributors worldwide,
culminating in 2005. It found that “approximately 60% (15 out of 24) of the ecosystem services examined during the
MEA are being degraded or used unsustainably, including fresh water, capture fisheries, air and water purification,
and the regulation of regional and local climate, natural hazards and pests.”36 As well,

..there is established but incomplete evidence that changes being made in ecosystems are increasing
the likelihood of nonlinear changes in ecosystems (including accelerating, abrupt, and potentially
irreversible changes) that have important consequences for human well-being. Examples of such
changes include disease emergence, abrupt alterations in water quality, the creation of “dead zones” in
coastal waters, the collapse of fisheries, and shifts in regional climate.

31 IPCC (2007).

32 Jackson (2008).

33 Meyers and Knoll (2001).

34  WWEF (2008).

35 TUCN (2007).

36 Millennium Ecosystem Assessment (2005).
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The empirical indicators of environmental problems do not matter as much to China’s trade flows if
they are being ignored by consumers. That, however, does not seem to be the case. The Gallup polls
on environment for the U.S. in 2007 found that when Americans were asked what issue would be the
most important problem facing the nation 25 years hence, they put environment at the top of the list.37
When asked in 2008 whether they had changed their shopping and living habits over the last five years
to protect the environment, 28 per cent of Americans said they had made major changes and 55 per cent
reported they had made minor changes.38

Attitudes in Europe and Japan are similar. In France, a 2007 Hongkong and Shanghai Banking Corporation
(HSBC) survey found that 44 per cent of respondents claimed to be making changes to their lifestyles
to reduce climate change.39 In Japan, a 2007 survey asked what people considered to be the greatest
challenges and threats to the world and 72 per cent cited environmental destruction and climate
change.40

What's more, the trend seems to be toward increased concern. The Japanese survey response was 16
per cent higher than in 2005. Table 1 shows the significant measured increase in U.S. concerns over
the environment from 2002 to 2007. It is likely that the concerns are being fed by increasingly alarming
reports of environmental deterioration, a trend that if anything looks set to worsen in the coming years.
It is not yet known whether the economic downturn associated with the current financial crisis has
affected consumers’ environmental sentiments, but it likely has at least dampened the enthusiasm for

environmental goals, if history is anything to go by.

Table 1: Summary of U.S. environmental attitudes: 2002 versus 2007.

March 2002 March 2007 Change

Percent Percent Percent
Environmental quality “getting worse” 54 67 +13
Immediate, drastic action needed 26 38 +12
Worried “a great deal” about environment 35 43 +8
Environmental conditions “only fair/poor” 52 59 +7

Source: Saad, 2007 (Gallup News Service).

Most of the trends seem to underscore the importance of a sustainable trade strategy for China. Current trade
patterns are not achieving their full potential to contribute to the environmental, the economic or the social
aspects of sustainable development. And internationally the potential for a decline in multilateralism and
the increasing concern over the natural environment seem to reinforce the message. The increasing costs of
transport may, in the longer term, decrease the importance of trade to China, but in the short to medium term

trade will still be a key part of the Chinese strategy for moving forward.

37  Saad (2007).

38 Jones (2008).

39 HSBC (2007).

40  Bertlesmann Stiftung (2007).
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5.0 A Strategic Framework for Sustainable Trade

A sustainable trade policy for China must go beyond a strict focus on trade itself, to the wider impacts of
trade and to the various elements of national policy that impact on trade in turn. The framework laid out
below sketches out the scope of such a strategy. To illustrate how the strategy applies to trade policy, most
of this section is devoted to briefly describing how the elements of the framework might contribute to the
achievement of sustainable development.

It is comprised of four main elements:
+  Sustainable trade in goods;
+  Sustainable trade in services;
«  Sustainable flows of foreign direct investment; and
+  Sustainable flows of outward direct investment.

Each of these themes is further broken down into a consideration of environmental, economic and social
impacts, in line with the definition of sustainable development. The remainder of this section is devoted to
fleshing out the specifics of the impacts encompassed by this framework.

5.1. Sustainable Trade in Goods

China is not the first country to experience a trade boom, but it is the first to experience one quite so
powerful and sustained. As noted above, exports of goods and services as a percentage of GDP grew from
11.8 per cent in 1986 to over 40 per cent 30 years later, and the value of merchandise exports increased over
30 times. In just the three years between 2003 and 2006, exports increased by over 120 per cent.#! Imports
followed the same trend, though at a lower rate, growing by 91 per cent in the same period.#2 This kind of
phenomenal growth presents a challenge to China’s policy makers: how to ensure that it contributes to the
goal of sustainable development?

In answering this question, this paper will follow the framework set forth in Section 5.0 to look at China’s
trade in terms of its environmental impacts, its economic sustainability and its social impacts, and to ask how
China might ensure that its trade evolves to help foster sustainable development. A schematic diagram of the
framework as it applies to sustainable trade in goods is shown below in Figure 2.

5.1.1 The Environmental Impacts of Traded Goods

In elaborating a sustainable trade strategy for China, one key concern is that trade should not contribute
unduly to environmental damage and should in fact contribute to environmental integrity, in line with the
objective of the 11th Five-Year Plan (FYP) to conserve resources and protect the environment. In that context,
the key area on which policy makers might focus in attempting to reduce the environmental content of
China’s trade is in the area of unpaid inputs, a concept developed in more depth below.

41 Economist Intelligence Unit Country Profile, 7 September 2007.
42 Ibid.
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SUSTAINABLE

Exported goods—The unpaid input content of exports can be thought of as the amount of natural capital China
“exports” along with the goods and services it sends abroad. The primary types of unpaid inputs in this context
are air and water quality and biodiversity.4> Where a production process needs to degrade these elements of
natural capital, they can usefully be thought of as unpaid inputs to that process. The point has been argued by
some analysts that if one does include these unpaid inputs in the cost of production, China’s export trade involves
a transfer of wealth to the rest of the world. Making China’s trade sustainable will involve lowering the value of
those transfers.

OECD (2007) makes the case that air and water pollution are serious concerns in China. Despite impressive
comprehensive efforts to reduce the environmental content of manufacturing and processing trade in particular,
the scale of production has increased at such a rate as to overwhelm the positive effects of technological progress
and tougher standards. In addition to pollution related to energy production, there are concerns about agricultural
and manufacturing water effluent and about the generation of industrial solid waste. Industrial air pollution in
the form of toxics and volatile organic compounds is also a concern. The Green GDP Accounting Research Project
found that in 2004 the costs of environmental degradation—including air and water pollution, solid waste creation
and pollution accidents—in China amounted to more than 3 per cent of GDP.#4

Biodiversity loss is also a concern. Though there have been significant efforts to come to terms with the biodiversity
impacts of traditional Chinese medicine exports in particular, several species of flora and fauna are still threatened

43 The need to lower intensity of use of market-valued resources (such as mineral resources) is discussed in Section 5.1.2, The Economic
Sustainability of Traded Goods.
44 SEPA/NBS (2006).
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by export trade from China.4> The biodiversity content of exports as considered here would only include species
harvested in China; imports and transhipment of endangered species is also an issue and is discussed further
below.

The wider problem to be addressed is the environmental content of all production in China, not just production
associated with exports. The point is that exports, with a value of over 37 per cent of GDP, are responsible for a
significant portion of these economy-wide problems.4¢ As such, lowering the environmental content of exported
goods deserves attention in any overall effort to make China's foreign trade more sustainable. The Government of
China has recognized this challenge and begun to deal with it through tariff structures and trade prohibitions that
punish inefficient, polluting and high-resource consuming exports.4’

There have also been elements of a positive approach to lowering the unpaid input content of trade, such as the
promotion of green foods exports from China and of China-made eco-labelled products. The pursuit of these kinds
of niche green markets has significant potential.

Imported goods—Phase | of the China and Global Markets project looked at three commodity chains for imports
to China, with waste electrical and electronics equipment (WEEE) being considered as one import. The other two
were forest products and cotton. A second phase is underway looking at three additional commodity chains,
tracing the story and impacts of China’s demand for them as imports, and includes:#8

«  copper;
« fish and fish products; and

+  palm oil.

One hypothesis to be tested is that the chain of production, processing and transportation that brings
these goods to China is environmentally destructive in the countries involved. In the forestry sector, for
example, the sheer scale of import growth—from 20 million cubic metres of round wood equivalent in 1995
to 75 million cubic metres by 2003, with projections of 100 million by 20104°—gives rise to concerns about
sustainability of supply and loss of biodiversity. While OECD notes that some supplier countries have effective
forest management systems in place, it warns that many others have “poor records in forest stewardship.”>0

Obviously the primary responsibility for environmental sustainability in such supply chains rests with the
national governments where the environmentally damaging activities take place. But it can also be argued
that China as the consumer should be aware of the nature of that damage, and moreover should play a strong
role in helping those countries to address the challenges involved. This argument can be particularly strongly
made where the countries in question are part of China’s regional sphere of cooperation and influence
(where China is beginning to play a valuable leadership role). And it can also be made in cases where the
trade involved is illegal or misreported (the forestry sector again is a good example), in which case only the
combined efforts of importing and exporting states will be effective in addressing the problem.

45 OECD (2007), Table 6.2.

46 World Development Indicators database. The figure is for export of goods and services in 2005.

47  For example, in June 2007 export tariffs were increased for 142 low-end, high-polluting and resource-intensive goods, while export tax
rebates on several similar goods were scrapped (Xinhua, 2007).

48  See http://www.iisd.org/trade/china/markets.asp.

49 OECD (2007), p. 303.

50 Ibid.
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5.1.2 The Economic Sustainability of Traded Goods

A sustainable trade strategy for China must go beyond merely focusing on environmental sustainability; it
must also address economic sustainability. International trade in goods has been an important part of China's
unprecedented drive to prosperity in recent decades, and as such it is important to ensure that it continues to play
a role in achieving the objectives China has set for itself in terms of economic development and social wellbeing.
In this context, there are at least four important concerns—lowering the energy content of traded goods, ensuring
the sustainability of supply chains, ensuring the quality of exported goods and participation in international rule-
making forums. Each is examined below.

The energy content of China’s exports is the amount of energy embodied in the value added of those exports. In
other words, energy content is the total amount of energy needed to produce a good, minus the amount of energy
needed to produce any imported components. There are several reasons to aim at reducing this figure, not all of
which are economic, including: increasing energy efficiency increases energy security; it increases competitiveness
by lowering prices; and it lowers emissions associated with energy production, including local pollutants and
GHGs.

The most direct benefit of lowering the energy content of China’s trade is energy security. China is now the third
largest importer of oil after the U.S. and Japan—accounting for more than 33 per cent of global growth in demand
between 2000 and 2006.51 While natural gas currently accounts for only a small share of total energy in China, the
plan is for imports to fuel a tripling of supply over the current decade.>2 In 2007, China for the first time became a
net importer of coal. The strategy of “going out” by some of China’s major oil companies is in part aimed at these
concerns, but IEA (2007, p. 179) argues that this strategy may be at most minimally effective.

The potential competitiveness gains from increased efficiency are substantial. Compared to their competitors
in OECD countries, average energy consumption per unit of output in key Chinese sectors is significantly
higher. Consumption of coal for thermal power generation is 40 per cent higher, and the figures for steel,
cement and pulp and paper are 21.4 per cent, 45.3 per cent and 120 per cent higher, respectively.>3 Moreover,
these are average figures, and they contain some highly inefficient installations, though there are efforts
underway to close down the worst of these.

Energy efficiency goes hand in hand with reducing pollutants and GHG emissions. With coal accounting for
90 per cent of power generation in China in 2006,°4 there is a direct relationship between the reduction of
electricity demanded and the emissions of SO,, NO,, mercury, particulates and other pollutants associated
with coal burning. Coal is also the most carbon-intensive of major fuels, accounting for a major portion of
China’s GHG emissions. In 2004, the energy content of China’s exports was responsible for an estimated 23
per cent of its carbon dioxide emissions.>>

It should be stressed that energy efficiency in China has improved markedly across the economy, falling by
over 50 per cent between 1990 and 2002 (though since then it has begun to climb again)—rates that have
few parallels anywhere in the world. The 11th FYP aims for a reduction in energy intensity of 20 per cent
between 2005 and 2010—a highly ambitious target. Targets for the development of clean energy sources
(including renewable, nuclear and hydro power) are also ambitious, with a goal of 15 per cent of power from
renewables by 2020, but even so these will make up only a small proportion of total capacity additions.56

51 IEA (2007), p. 80.

52 CLSA Asia-Pacific Markets (2005).
53 OECD (2007), p. 77.

54 1EA (2008), p. 530.

55 Wang and Watson (2007), p. 4.
56 IEA (2007), p. 274.
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Energy conservation is also a high priority; some 160 standards have been promulgated under the 1997 Energy
Conservation Law, and various types of economic instruments and pricing reform have been implemented.>”
Energy subsidies were estimated to have dropped an astonishing 58 per cent between IEA’s 2005 and 2006
analyses.>® As well, several targeted initiatives (such as the National Development Reform Commission’s Top-
1,000 Enterprises Energy Efficiency Program) have been undertaken. However, there is still a long way to go.

Sustainability of supply chains—We need to look at key commodity supply chains to assess their
environmental impacts in the host states. The sustainability of those chains is also important from an economic
perspective because they fundamentally underpin continued Chinese growth.

The meteoric rise in demand for commodities worldwide over the last 15 years has in large part been driven by
China. China’s combined share of world demand for aluminum, copper, nickel and iron rose from 1990 levels
of 7 per cent to reach 15 per cent just 10 years later and are projected to reach 40 per cent by 2010.59 China is
now the third largest importer of oil, and is forecast to constitute 43 per cent of total global growth in demand
between 2007 and 2030 (though it is far from certain that the required investments will be made to allow that

kind of growth in global supply).0

A key concern is the longevity of supply of many resources, given current known reserves and projected
rates of consumption. For example, while population and demand continue to grow and as projected new
technologies appear, many key metals have short lifespans; one set of estimates predicts that platinum would
be exhausted in 15 years, antimony and silver in 15-20 years, indium (used in LCD screens) in 5-10 years and
hafnium (used in computer chip manufacturing) in 10 years.®1 Even for more plentiful metals such as copper,
tin and platinum, the salient issue may be the price increases that precede any absolute depletion of reserves.
New discoveries, efficiency of use, substitution and new recycling technologies will all work to prolong the
availability of non-renewables, but if these are to play their full potential role it will be important to know where
the critical bottlenecks are before they become realities.

Ironically, some renewable resources may be an even greater cause for concern. The growth in China’s forest
products imports was noted above, as were concerns for sustainability of supply from those countries with
poor forest management regimes.

The sheer magnitude of China’s import volumes of many resources and the unprecedented increases projected
in the coming decade make it important to ask whether sustainability of supply may become an obstacle to a
smooth development path. In essence, this concern is the well known energy security concern, broadened to
include not just fuel supplies, but also other supplies critical to economic development. The answers will be
useful in guiding China’s policies on, among other things, technology development, resource use and outward
investment.

Ensuring the quality of exported goods—Maintaining the ability of China’s exports to contribute fully
to China’s development means, among other things, ensuring that Chinese exporters are able to meet
foreign buyers’ standards, such as those related to health and the environment. Indeed, as tariff barriers
are systematically reduced worldwide, non-tariff barriers have become the primary concern for developing
country exporters in many sectors. Past experience has shown that there is a valuable role to be played by
governments, working in collaboration with industry associations and individual producers, in disseminating
relevant foreign standards and information on alternative technologies or products.62

57 OECD (2007), p. 77.

58 1EA (2007), p. 280.

59  CLSA Asia-Pacific Markets (2005), p. 4.

60 IEA (2008), p. 93.

61 Cohen (2007).

62 See, for example, Tewari and Pillai (2005) (discussing the Indian government’s response to standards affecting the Indian leather industry);
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There are two aspects to this challenge. First, there is the obvious need to assist those enterprises that need
information and are striving to better meet foreign standards. As well, however, there is a need to ensure
that low-standard or unscrupulous domestic producers do not tarnish the reputation of Chinese exporters as
a whole. Several high-profile cases of sub-standard or counterfeit products have in the last year threatened
to undermine China’s image as a quality exporter.3 Some damage may already have been done, with
industry organizations in the U.S. and other major export destinations calling for stricter regimes of testing
and monitoring—regimes that will in the end raise costs for all exporters to those countries—and reports
of orders to Chinese suppliers being cancelled.®4 But more worrying is the longer-term overall erosion of
China’s image as a producer of high quality goods—an image that is central to the objectives of the 11th FYP
in transforming the mode of China’s trade growth from quantitative to qualitative.

The various agencies responsible for domestic standards take this challenge seriously, and are closing down
offending facilities and pursuing criminal charges against suspected perpetrators. The broader, more difficult,
challenge is strengthening the domestic regulatory regimes such that they can effectively police the conduct
of a daunting number of producers across many sectors.

Participation in international rule-making forums—Another way in which China might contribute to
the economic sustainability of its export sector is to actively engage in the international processes by which

trade-related international standards are set. There are several such processes, both organizations and
treaties, affecting different aspects of trade:

+ International Organization for Standardization (ISO);
+  World Intellectual Property Organisation;

+  Codex Alimentarius Commission;

+ International Office of Epizootics;

+ International Electrotechnical Commission;

+ International Accreditation Forum;

+ International Organization for Legal Metrology;

+ International Plant Protection Convention; and

+ International Treaty on Plant Genetic Resources for Food and Agriculture.

In these settings, decisions are made that determine the rules by which exporters around the world must
play. While the processes are mandated and designed to be sensitive to the needs and circumstances of
developing countries, this is a difficult task given that developing country participation is often limited,
for financial, technical and human resources reasons.%> China'’s efforts in this regard are undoubtedly

PRCEE (1999) and UNCTAD (2003) (discussing the Chinese government’s response to standards affecting the leather, footwear and
textile industries).

63 Barboza (2007). Particularly worrisome are those cases where the results were horrific and newsworthy, such as toxic ingredients in
medicines, pet food and infant formula, and high lead content in children’s toys.

64 Lipton and Harris (2007).

65 Henson, Preibisch and Masakure (2001).
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more effective than those of most developing countries, but the challenge remains important.

5.1.3 Social Impacts of Traded Goods

The 11th FYP sets a target of increasing trade in goods from $142 billion in 2005 to $230 billion in 2010.
But it also focuses on changing the mode of growth, from sheer growth in quantity to an improvement in
quality. This evolution has already been going on, as China’s domestic capacity to produce input goods
increases, the share of processing trade decreases, and technologically sophisticated goods account for a
growing share of China’s exports.®

But if China’s international trade is to play its full potential role in supporting the social aspect of
sustainable development, it still has far to go in this direction. In a detailed summary of the challenges
ahead, Ministry of Commerce Vice-Minister Wei Jianguo has argued that China’s current export pattern
is strongly characterized by “low-level, low-grade, few brands and low return.”67 While China’s share of
processing trade is decreasing, it still accounts for some 55 per cent of exports, and for many products
China does not control R&D or marketing, but merely acts as manufacturer.®8 The problem with this
mode of trade is that the greatest rents in the supply chain accrue not to the manufacturer but to those
controlling the marketing and the technology—the owners of the internationally recognized brands.

This means, first, that less income accrues to China as a result of trade than would otherwise. In general,
higher levels of income contribute to social sustainability, though it matters to whom that income
accrues. It also may mean that the quality of employment is less than it otherwise would be, involving
overwhelmingly unskilled labour and repetitive or dangerous tasks.

A separate but related challenge is to ensure that the evolution of China’s trade patterns contributes to
increased quantity of employment. It remains to be seen whether a move away from a factor-intensive
growth model can be made to do this or whether it will in fact aggravate the problem. It is predicted that
there will be a shortage of some 10 million jobs over the period of the 11th FYP, as the population over 16
grows (by 5.5 million per year), migrant workers add to the urban workforce (6.7 million in 2006) and the
continuing reform of state-owned enterprises further swells the ranks of those looking for work.%2

5.2 Sustainable Trade in Services

Chapter 4 of the 11th FYP sets ambitious targets for the development of China’s services sector and trade
in services. By 2010, value added in the services sector as a percentage of GDP should have grown 3 per
cent over 2005 levels. And by 2020, value added from the sector should reach 50 per cent of GDP, up from
just under 40 per cent in 2006, with service exports reaching $400 billion by 2010.

This push is in recognition of the varied benefits that such a restructuring might bring for China, including
support for a competitive exporting sector, industrial upgrading and a further decoupling of economic
growth from environmental damage.

Much of the discussion below centres on investment, although there is a separate section on investment
(Section 5.3) that follows. One of the key modes of services trade is through investment (so-called Mode
3, or commercial presence), as when a foreign investor establishes a service-providing business in China.

66 Liand Syed (2007).

67 Wei (2000).

68  Ibid; Zheng and Wang (2007).
69 Liu (2007).
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As such, it is not possible to talk about trade in services without at the same time talking about services-
related investment.

A schematic diagram of the framework as it applies to sustainable trade in services is shown in Figure 3.
5.2.2 Environmental Impacts of Services Trade

Many services have few if any environmental impacts, being benign labour-intensive economic activities.
But this cannot be said of all services. By far the two largest elements of China’s traded services are

transportation (mostly commercial sea transport) and tourism, which together accounted for 60 per cent
of exports and 58 per cent of imports in 2006 (see Figure 3).

Figure 3: China’s trade in services (2006).
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Unlike business services or financial services, for example, these two sectors can in fact be environmentally
damaging. Existing modes of transport rely exclusively on polluting fossil fuels, though sea transport is the
least environmentally damaging of the widely available alternatives. And tourism, if unsustainably managed,
has been shown to have serious environmental consequences in terms of demand for resources and
degradation of visited locales, though there has been little empirical analysis of the impacts in China.”% In the
end, however, while there are clear and important differences between the various activities that fall under
the heading of services, the tertiary sector overall is believed to have a lighter environmental impact than
primary or secondary sector activities, and thus growth in this sector is seen as a desirable way to uncouple
economic growth from environmental damage. From an empirical perspective, however, a better target

70  For an carly and comprehensive survey of environmental and social impacts of tourism, see WWEF (2001). OECD (2007) cites tourism
as one of the major forces for habitat destruction and erosion of biodiversity in China, while also noting its potential to bring in revenue
to support the wildlife and habitat that tourists want to see.
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for growth would be those specific sub-sectors within the services sector that are shown to consume few
resources and create little pollution

Figure 4: Sustainable trade in services.

UNSUSTAINABLE

SUSTAINABLE

A notable exception to the good environmental reputation enjoyed by services trade is the “export” of waste
management services via the import of hazardous waste or recyclable materials. The Ministry of Science and
Technology reports that over 70 per cent of home electronics discarded in developed countries eventually
make their way to China, of which only about 10 per cent is recycled.”! The remainder are subject to crude
methods of dismantling and decomposition that emit large amounts of toxic gases and contaminated
wastewater. WEEE is a particular concern due to the significant toxicity of the contents, such as lead and
cadmium.

Efforts to lower the environmental impact of this type of export of services have been undertaken, such as
the regulation and restriction of imports of certain types of waste under the Law on Prevention and Control
of Environmental Pollution by Solid Waste, the efforts by State Environmental Protection Administration
and the General Administration of Customs to combat illegal traffic in WEEE, and the release of the draft
Regulation on Recycling of Used Home Electronics by the State Development and Planning Commission in 2004.
But there is still a long way to go, both in promulgating legislation and in its implementation.

Environmental services can be expected to result in environmental improvements. These can include, for
example, environmental assessment; environmental monitoring; remediation of environmental disasters;
and engineering consulting on projects dedicated to environmental improvement, such as wind energy

71  Cited in Wang (2007).
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infrastructure. To the extent that this type of service is available in China at prices and quality comparable
to that available internationally, liberalization of this part of the services sector will have little impact on
environmental quality. If, however, better price and quality are available abroad, liberalization will have
positive impacts.

From a perspective that is broader than environmental, however, there is a tension between the desire to
develop this sector domestically and the desire to open it up to immediately bring in the best of what is
available internationally. Economic development might be better served by fostering the growth of those
sectors domestically, particularly as there may eventually be export markets for such services. As such, the
2000 Chairs’ Report to the China Council for International Cooperation on Environment and Development,
delivered in the run up to WTO accession, recommended: “To make environmental services in China mature
and developed as soon as possible, and to meet the need of China’s increasing environmental protection
needs, China needs to open this sector gradually.””2 But from an environmental perspective it is not clear
whether a long-run strategy of domestic excellence or an immediate opening to global excellence would be
more effective.

5.2.3 Economic Impacts of Services Trade

China’s services sector has traditionally been in a position of deficit with respect to other countries and in
recent years that deficit has been increasing. China’s balance of services trade in 2001 was a deficit of US$5.93
billion, but by 2006 this had increased to US$8.83 billion. As shown in Figure 4, the primary export is tourism,
followed closely by transportation (most of which is sea transport). And the primary import is transportation,
followed closely by tourism. Other important imports are consultancy (which is also exported), royalties and
licensing fees, and insurance services.

From a purely balance of payments perspective, it would makes sense to try to increase exports of services,
keeping in mind that there may be mitigating environmental and social concerns. This desire to “close the
deficit” is at least in part responsible for the ambitious objectives laid out in the 11th FYP with respect to
services.

Probably of greater concern, however, was the need for a strong services sector as a support for domestic
industry and as a part of an overall strategy for industrial upgrading. There is strong evidence that a country’s
services sector affects economy-wide growth.”3 Business services (such as finance, legal, information and
distribution services, and infrastructure services such as communications and transportation) are essential
underpinnings of productivity in a modern economy. Repeated studies have shown that openness to Mode
3 investment in these areas results in higher rates of economic growth overall—not just in the opened
sectors. China’s drive to upgrade its manufacturing sector in particular will depend on high-quality, low-price
services.

As with environmental services, the tension is between cultivating domestic excellence in those services sector
(which might mean slower growth in other sectors, at least in the near-term, but would temporarily shelter
domestic firms from negative employment shocks) and opening up to global excellence with more immediate
results for service-dependent sectors. Since joining the WTO, and in the process of regional integration, China
has made great strides in opening up its services sector to foreign investment, but more could be done yet if it
were decided that liberalization were an appropriate part of a sustainable trade strategy.”4

72 CCICED (2000).
73 For good overviews of the literature, see Hoekman (2006) and Hoekman and Mattoo (2008).
74 Mattoo (2002).
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5.2.4 Social Impacts of Services Trade

The two most important types of social impact that services trade might have are changes in quality and
quantity of employment. These potential benefits depend, however, on the characteristics of the services
in question. The many types of economic activity covered under the banner of services trade are hardly a
homogeneous bunch. Some will be more labour intensive, while others will provide better quality jobs.

The key question is: what impact will trade policy have on services sector activity and, specifically, what
policies can increase the export of services that create more and high-quality jobs? With respect to trade
policies and liberalization of services trade, there are two scenarios.

In the first scenario, liberalization of services trade leads to the import of services that create more and
better jobs for China. Typically, labour intensive services such as hospitality and retail services provide high
employment levels, but it is an empirical question whether these are high quality jobs or not. Less labour
intensive services such as finance, insurance, business and information technology tend to be unquestionably
high-quality jobs, but may employ fewer people per unit of output.

To add another layer of complexity to the issue, there is a tension between indigenous growth of services
sector firms (a long-term proposition in many cases—which might be fostered by maintaining barriers to
certain services sector trade) and the import of services (which might initially imply greater employment
levels). Another consideration is the fact that domestic development of the relevant sectors will eventually
lead to export of those same services, which also has employment implications.

The second scenario depends on the dynamic discussed above—the ability of a vibrant services sector to
underpin industrial upgrading. This argument applies in particular to business services such as finance, as well
as to infrastructure services in areas such as telecommunications. It can be argued that industrial upgrading
does provide better and more jobs, and so whatever policies might lead to that end are good from a social
perspective. Again, however, there is a tension between establishing such services domestically and allowing
them to be imported—policies that imply very different policy decisions with respect to liberalization in the
business service sector. There is also the consideration that domestic development of services might lead
eventually to their export, if they can become internationally competitive.

In the end, there are several possibilities. The key decision is probably whether to develop a domestic services
sector or to follow a path that allows for the import of services. The answer will differ from service to service
and needs to be informed by an assessment of the potential for China to become competitive in the provision
of any given service.

5.3 Sustainable Foreign Direct Investment

Investment is integrally linked to trade in several ways. Most obvious, a sizeable amount of foreign investment
is used as a platform for manufacturing, which relies on imported intermediate goods, the output of which
is often exported.

A sustainable trade policy for China cannot ignore the role of investment as a fundamental contributor to
trade and as a determinant of the character of trade flows. Nor can it ignore the influence that outward
investment might have on China’s exports. This second issue is explored in Section 5.4, while this section is
devoted to analysis of foreign direct (inward) investment. A schematic diagram of the framework as it applies
to sustainable foreign direct investment is shown in Figure 5.
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China’s record on foreign direct investment (FDI) is remarkable. At almost US$70 billion in 2006, China’s FDI
was the highest of any developing country (a distinction it has held since 1993), accounting for over 18 per
cent of all developing country inflows.”> The recent years’ figures are more than double the annual average
inward FDI from 1990-2000.76 Some 70 per cent of this investment is concentrated in manufacturing.””

The challenge for China is to ensure that these considerable flows contribute to the goals enunciated in
the 11th FYP and other stated objectives for sustainable development. From an environmental perspective,
it is important to ensure that the FDI China receives is in sectors that align with the stated priorities for
environmental improvement (low energy, low resource inputs and low waste production). From an economic
and social perspective, the challenge is to encourage investment that helps move China up the value chain
and will provide safe, rewarding employment.

Figure 5: Sustainable inward FDI (foreign direct investment)

UNSUSTAINABLE

SUSTAINABLE

This is being done through measures that penalize or prohibit processing trade in certain categories. The
most recently announced list of restricted categories (July 2007) covers 2,247 customs codes or some 10
per cent of all customs codes.”8 In part, the classifications are based on a desire to restrict operation of, and
investment in, sectors that are highly energy consuming, highly polluting and resource intensive, as well as
in those sectors where there is low value-added. These controls function as indirect screening measures for
FDI in that they discourage investment in penalized sectors.

75 UNCTAD (2007).

76 Ibid.

77  OECD (2000), p. 38.

78 MOFCOM/General Administration of Customs (2007).
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China’s ability to directly screen FDI is limited by obligations it has under various international investment
agreements, including:

+ the WTO’s Agreement on Trade-Related Investment Measures, which prohibits performance
requirements;

+ the General Agreement on Trade in Services, which demands pre-establishment of national treatment
in services sectors where it has been offered;

+ over 100 bilateral investment treaties;”® and
+ investment provisions contained in various regional trade agreements.

While these obligations constitute real barriers to most types of screening that discriminate between foreign
and domestic investors, discrimination on the basis of nationally-defined sustainable development objectives
in the pursuit of environment, social and economic goals may be in line with China’s various obligations,
provided that domestic investors in like circumstances are similarly treated.80

One of the key areas of interest is flows of FDI in the services sector, which is discussed above. It is important
to remember that China’s international obligations under investment law will limit the scope of what it can
do to screen services investment. Some agreements (such as the Association of Southeast Asian Nations
Investment Agreement) allow for national and most-favoured-nation treatment in the establishment of
covered services for member countries—a provision that basically prohibits any form of screening.

5.4 Sustainable Outward Direct Investment

A schematic diagram of the framework as it applies to sustainable outward direct investment is shown in
Figure 6. China’s strategy of “going out” (zouchuqu), first proposed in 2000 and launched in 2002, encourages
domestic enterprises to invest abroad. Selected non-state firms had been allowed to do so since the late
1980s, but policy measures in support of the strategy have given rise to a remarkable growth since 2002.
Data on outward direct investment (ODI) are difficult to obtain and definitions vary from source to source, but
the United Nations Conference on Trade and Development’'s World Investment Report puts Chinese ODI in
2005 at US$68 billion.81 Several analysts suggest that official figures may significantly understate the extent
of ODI.82 One analyst estimates that outbound investment from China rose by over 85 per cent per annum
between 2000 and 2005 .83

Energy investments (primarily oil and gas) dominate the mix at 52 per cent with basic materials, telec-
ommunications and consumer electronics following at 12 per cent, 9 per cent and 5 per cent respectively.84
Motivations for ODI vary and include:

+ securing supplies of energy and raw materials—for example, oil investments by China National
Offshore Oil Corporation (CNOOC), Sinopec Corporation and China National Petroleum Corporation or

79  This includes 22 bilateral investment treaties (BITs) signed by Hong Kong Special Administrative Region of China and Taiwan Province,
out of the 101 ratified agreements listed in UNCTAD?’s BIT's database (valid as of 1 June 2008).

80 There are, however, two obligations normally found in international investment agreements that are not relative to any domestic standard
of treatment, but rather are absolute—fair and equitable treatment and obligations related to expropriation.

81 UNCTAD (2007).

82  Frost (2005), Hong and Sun (2006), and Deutsche Bank (2006).

83  Deutsche Bank (2006).

84  Ibid.
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China Minmetals Nonferrous Ltd.’s takeover attempt of Noranda Inc.;

+ acquiring global brands to complete with global marketing networks—for example, Haier Global’s
bid for Maytag Corporation and Lenovo Group Limited’s acquisition of International Business
Machine (IBM) Corporation’s PC division; TCL Group’s joint venture deals with TV giant Thompson
Company and cellular phone giant Alcatel; and

+ acquisition of strategic technologies—for example, Huawei Technologies Co.'s acquisition of
Marconi Corporation and Beijing Optoelectronics Technology Group Co. Ltd.'s acquisition of Hyundai
Display Technology Inc.

There are two reasons for a focus on the conduct of Chinese investors abroad. First, their conduct will
reflect, positively or negatively, on the “China Brand,” affecting the market for China-made exported final
and intermediate goods. Second, their conduct will influence the receptivity of governments to further
investment, particularly in the form of mergers and acquisitions in key sectors.

Figure 6: Sustainable outward direct investment.

UNSUSTAINABLE

SUSTAINABLE

The China Brand is essentially the composite impression that consumers (final consumers and commercial
buyers) have about China, formed by a flow of information from scattered sources, primarily featuring the
mass media. While there are a number of exemplary corporate citizens among China’s outward investors,
there are also some whose conduct may jeopardize the reputation of the country as a whole. In a cross-
country assessment of “responsible competitiveness,” China placed the lowest of the BRICs (fast-growing
developing economies - Brazil, Russia, India and China).85 It scored relatively high in the policy category,

85  AccountAbility (2007).
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but poorly in business action and social enablers, meaning government action was commendable, but was
not matched by similar actions on the ground. Treatment of workers and environmental responsibility are
clear areas of importance and can strongly affect consumers’ readiness to buy China-made goods. The issues
here fall into a mix of the three categories of environment, economic or social. The environment impacts of
foreign investment are important in their own right. The possible economic and social effects of any poor
environmental and labour practices are also important; anything that makes consumers less likely to buy
China’s exports is worthy of concern.

The second area of concern is also linked to China’s reputation and influenced by the conduct of investors
abroad. If China and its investors are badly perceived, there will be political resistance to further Chinese
acquisitions abroad. This sort of resistance may already have contributed to the unsuccessful bid by CNOOC
for Unocal Corporation (U.S.), the blocked takeover bid for Noranda Inc. (Canada) by China Minmetals
Nonferrous Ltd. and the similarly blocked bid by Huawei Technologies Co. Ltd. for 3Com Corporation (U.S.).
The larger the investment, the more vulnerable it might be to this sort of problem; it is noteworthy that the
Unocal and Noranda deals were the first and third largest Chinese outward mergers and acquisitions based
on announced value between 2002 and 2006.86 This sort of trend has significant implications for social and
economic objectives, given that one of the clearest strategies available to Chinese firms for moving up the
value chain is through foreign acquisitions.

There are not many precedents for home state action to ensure the responsible conduct of its investors
abroad. One policy lever being increasingly used in OECD countries is conditional lending by export credit
agencies and mandatory environmental impact assessments for projects of certain size in certain sectors.8’
There have also been several attempts of late to have U.S. outward investors held legally liable for aspects of
their conduct abroad.88 In the end, while it is clear that this is an important area of focus, there is probably a
need for more research on the actual conduct of China’s ODI enterprises, and on the impacts that conduct

may have on perceptions of China as an exporter and investor.
5.5 Precedents for a Sustainable Trade Strategy

There are few precedents on which to draw in creating a sustainable trade strategy for China, as no country
has set out to undertake such an exercise before. There are, however, partial precedents that are instructive.

Most countries pursue trade strategies that are designed to foster economic growth and a few also aim more
broadly to improve a variety of social welfare indicators as well, such as employment and income levels. But
none has yet gone further to consider the strong links between the economic and social progress and the
environment.

Environmental policy as well may be crafted to go beyond environmental improvements to broader
sustainable development objectives. Germany and Japan, starting in the 1990s, adopted tough environmental
regulations aimed at fostering environmental efficiency and waste minimization. While these were, on the face
of it, environmental measures, they in fact had the express aim of also improving the economic efficiency of
the regulated firms. Edda Muiller, chief aide to Germany’s Minister for the Environment, put it most succinctly:
“What we are doing here is economic policy, not environmental policy.”®® The hope was that the firms would
become more efficient as global competitors and also would be able to export their solutions to firms in other

86 Deutsche Bank (2007).

87 OECD’s June 2007 “Recommendation of the OECD Export Credit Working Group” benchmarks a range of ECA procedures against
World Bank practice and includes a requirement for environmental impact assessment.

88  This is through use of the US Alien Tort Statute (28 U.S.C. § 1350). See Lee (2006) for a summary of the jurisprudence on this statute.

89  Cited in Moore (1992), p. 20.
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regulated countries that came after them. The foundation for this hope is the central theme of the much-
argued “Porter Hypothesis,” which postulates that tough regulation actually fosters competitiveness.?0 The
mass of literature that the hypothesis has formed seems to lend some credibility to its tenets.2! Whether the
hypothesis has validity or not—a question that is beyond the scope of this paper—the intent of the German
and Japanese strategies was clearly to use national environmental policy to foster sustainable development
more broadly. There are parallels to this effort in the proposal for China to foster sustainable development
through its trade policy.

At the sectoral level there are also partial precedents of this type. Denmark, for example, has been extremely
successful in fostering a wind turbine sector that not only provides for 19 per cent of its energy consumed
(the world’s highest level), but also powers a vibrant export sector.92

These sorts of examples abound and provide instances of economic or environmental policy that serves all
the goals of sustainable development. But none of them is as comprehensive as what is proposed in this
analysis and thus the lessons to be taken from them are less directly relevant than they could be.

This is both good and bad news. On the negative side, it means a lack of experience and expertise on which to
draw in formulating the details of such a strategy. On the positive side, it means that any such move by China
would be a pioneering effort and properly managed would garner the kind of public attention internationally
that would again contribute to the goals of sustainable development.

6.0 The Nature of Change: Guidance for
Policy Recommendations

The papers produced as a companion to this one will consider in greater depth the challenges of a sustainable
trade strategy for China in various sectors. Each will consider the challenges inherent in the status quo, and
the type of policies that might be brought to bear in harnessing trade and investment as a more powerful
engine of sustainable development. In this closing section of the paper, three types of change are described,
all of which are legitimate responses to the challenges described in those papers, but all of which imply very
different approaches.

Faced with any sort of challenge, three distinct strategies are possible:
normalization: meet the requirements of international norms, complying as necessary

exceptionalism: opt out of meeting such norms and expectations, arguing that you are an exceptional
case

transformation: change the nature of the game by the force of your actions, working to transform
international norms to better suit your realities

Normalization is a straightforward compliance response. Challenges are identified (for example, Chinese
firms have trouble meeting foreign and international standards; exports are dominated by processing trade)
and efforts are made to meet the norms required to surmount those challenges. In the area of standards,
for example, these might take the form of technical assistance or better information flow about foreign

standards from national contact points to domestic firms. Normalization has the advantage of being relatively
90 Porter and van der Linde (1995).

91  For an extensive survey of the literature, sece Wagner (2003).

92 Only part of this success, though, can be attributed to deliberate sectoral strategies. See Krohn (2002).
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easy to identify and implement, but the disadvantage is it leaves the operator always slightly behind the wave
of evolving requirements.

Exceptionalism argues that in some ways China is an exceptional case. Existing international norms of
sustainable development may be inappropriate for Chinese firms that would, under this strategy, seek to
develop their own norms and practice or continue to adhere to traditional ones. This is a strategy of opting
out of the international rules and norms.

Transformation involves a fundamentally different strategy. It would involve actually seeking to change the
rules of the game, to adapt them such that they more closely follow to the Chinese realities. In the area of
standards, for example, this might involve Chinese influence on the making of collaborative international
standards or it might mean Chinese influence in forums such as the Codex Alimentarius, the International
Standard Organization or the WTO. In the area of regional trade agreements (RTAs), this might mean creating
a new template for RTAs that does not follow established practice in key areas. This strategy involves a careful
study of the existing regimes, a thorough knowledge of the interests of the country and a strategic vision of
how to bring the two together. The potential benefit of transformation is that it achieves requirements that
better suit national circumstance. The downside is that it can only be achieved by an actor that has enough
clout to demand change and it involves pioneering efforts—difficult to envision and implement because of
their novelty.

In the papers drafted as part of this project, policy recommendations will fall into these three categories. It is
hoped that this brief taxonomy will help in choosing which of those recommendations are most suitable for
China as it pursues its sustainable trade strategy.

7.0 A Research Agenda

The foregoing analysis has explored the key issues for China as it considers the nature and implications of
a sustainable trade strategy. In the course of that analysis, it becomes clear that there is a need for deeper
understanding of several issues to inform policy makers. That is, even where there may be desire to formulate and
implement a sustainable trade strategy for China, there is a need for more supporting policy analysis to inform such
a process. Some of the key areas for future research are laid out below. This is not an exhaustive list, but it tries to
capture from the preceding discussion those areas that are of particular interest.

The discussion on trade in goods made it clear that China has significant interests in a “China Brand” that can
be significantly affected by its performance on international standards. This argument was also echoed in the
discussion on China’s outward investment. There are really two related lines of research needed here. The first deals
with standards set by foreign governments (technical regulations, in trade parlance), primarily set in the context
of trade in goods and applicable to China’s exports. In this area, there is a need to better understand first the
state of those standards with respect to current Chinese practice. Are they in fact a barrier given current practice?
Which sectors have been particularly successful or troubled in meeting such standards? Are the standards suited
to Chinese realities? As well, there is a need to explore the relationship between the domestic regime for standard
setting and the capacity of domestic firms to meet foreign standards, searching for ways in which the domestic
regime might contribute to better performance at the international level. As well, it is important to understand
better the role domestic standards regimes might play in assessing foreign standards.

The second line of research with respect to standards concerns the growing body of standards laid down at
the international level by non-governmental actors. These standards, which are typically created by a mix of
civil society and private sector actors, seem to be emerging as just as important as technical barriers laid down
by governments—a sort of soft power regime of governance that firms are increasingly expected to play in.
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How significant are these sorts of standards; what are the trends? Have Chinese firms been actively engaged in
their creation? What is the best strategy for Chinese firms in addressing such standards and what role can the
government play in facilitating that strategy?

The discussion on trade in goods, particularly exported goods, repeatedly comes back to the need to alter the
structure of Chinese productive activity, in particular the manufacturing sector. The argument was made that an
industrial upgrading might benefit the environment through greater efficiency, benefit the economy through a
move up the value chain to more profitable activities, and improve social conditions through higher quality better
paying employment. But the question remains how this is to be accomplished. There is a clear need for an in-depth
picture of China’s manufacturing sector, and its potential for upgrading, with particular attention to the notion of
“clean upgrading.” There is solid experience at the international level on which to draw in discerning best practice
in this area.

In the same vein, the discussion above made frequent reference to areas of policy and regulation that lay
quite outside the gods and services producing sectors, but which nonetheless had significant influence on the
performance of China’s trade activities. An important lesson of the analysis is that trade policy has to be concerned
with policy in other areas as well. A key example is energy policy, given that energy production and use determines
industrial competitiveness, drives environmental impacts and has real implications for public health. It would be
useful for China’s trade policy makers to explore best practice in regulatory instruments for such sectors, based on
domestic and international experience.

The discussion of services trade in this paper makes it clear that the services sector is key for any China sustainable
trade strategy. Services have clearimpacts on domestic levels of economic development and employment through
their direct effects as economic activity. And perhaps more important they underlie China’s hopes for industrial
upgrading; there are demonstrated links between the availability of business services such as telecommunications,
transport and finance and the strength of a country’s industrial sector. But several questions remain. Given the
importance of business services, would a strategy of liberalization in these sectors best serve China’s needs, or
would it be better to development indigenous services capacity? What are the implications for balance of trade in
services of the two options and what are the near and long-term economic considerations?

Finally, an overarching question raised by the preceding discussion concerns China’s engagement at the regional
and multilateral levels in international trade agreements. Given the need for a sustainable trade policy, and
China’s ascension as a regional and world leader in a model that it has more or less created for itself, what are the
implications for China’s relations with its immediate region, where its imports and exports are a significant factor in
its neighbours’ sustainable development prospects? Similarly, at the multilateral level, how should China's pursuit
of its own path to sustainable development affect its role and positions at the WTO? Does the current state of
negotiations at that level have implications for China’s regional engagement strategies?

This is not an exhaustive list of the research questions that derive from the analysis in this paper. It is rather a
selection of what seem to be the key needs for deeper understanding to underlie elaboration and decision making
on China’s sustainable trade strategy.
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China’s emergence as a big player in world trade is a significant development in the global trade system.
China introduced its trade reform policy at the end of the 1970s when China ranked 32nd among nations
in global trade, due to China’s “Import Substitution” strategy. Thirty years later, China became the world’s
largest exporter.

China’s fast trade development is attributed to its implementation of a strategy and policy featuring
“active absorption of foreign direct investments and encouragement of foreign trade development” for the
sake of coping with global economic integration and international industrial relocation. This strategy has
accomplished immense results; however, it has faced growing challenges. The swift expansion of China'’s
economy has given rise to increasingly severe problems regarding resources, energy and the environment.
Globally, the fast growth of China’s trade volume has triggered an increasing number of trade frictions
between China and other countries and caused relations between China and other countries to become
more complicated.

Under such new circumstances and in lieu of recent national changes and relations with the rest
of the world, China must implement a sustainable trade strategy. In this paper, the author analyzes
three areas of a sustainable trade strategy. Section 1.0 is a review of the evolution of China’s
foreign trade, Section 2.0 analyzes the challenges that China’s foreign trade now faces, and
Section 3.0 discusses the overall train of thought and main content of a sustainable trade strategy.

1.0 Development of China’s Foreign Trade

1.1 Review and Status Quo of Foreign Trade
1.1.1 Fast Growth of China’s Foreign Trade

China introduced its trade reforms in 1978 and has endeavoured to increase its export volumes by ushering
in export-oriented, foreign-invested enterprises. Meanwhile, China reformed its national economic system
and enhanced the competitiveness of manufacturing industry exports. Thus, China’s foreign trade volume
has grown rapidly. For example, China’s total import and export value grew to US$2,207.22 billion in 2009
from only US$20.60 billion in 1978. In 31 years China’s foreign trade value has increased 106-fold and posted
an average yearly growth rate of 16.3 per cent. Accordingly, as the Chinese economy opens up, the degree of
China’s economic dependence upon foreign trade has reached 44.9 per cent.2

The constantly increasing competitiveness of China’s exports also has manifested itself in the marked change
in China’s balance of foreign trade. Despite China’s fast economic growth, which has helped increase import
volumes, China’s foreign trade has recorded a favourable balance since 1994. Many researchers feel China is
repeating the history of the United States, Germany and Japan, featuring “a favourable trade balance for years
during a period of time when the manufacturing industry’s competitiveness is becoming stronger at a fast
pace”; researchers also note that China will maintain a favourable trade balance for a number of years.3

2 China’s dependence upon foreign trade reached 66.2 per cent in 2007 and then dropped due to the global financial crises and subsequent
appreciation of Chinese currency.

3 In 93 of the 97 years from 1874 through 1970, the United States recorded a favourable trade balance; Germany has continuously recorded
a favourable balance of trade throughout the 54 years from 1952 to 2005. Japan has maintained a favourable trade balance since 1981;
see W. Zixian and Y. Zhengwei, 2006, “Reasons of Formation, Evolution Trend of and Countermeasures for China’s Favorable Balance
of Foreign Trade,” Issue 17, Political Research Office of the Ministry of Commerce, 18 September.
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Table 1: China’s overall import and export values from 1978 to 2009.

Year Import/Export Export Import Balance
Billion YtoY% Billion YtoY% | BillionUS$| YtoY% Billion
US$ US$ USs
1978 20.64 39.41 9.75 28.39 10.89 51 -1.15
1979 29.33 42.13 13.65 40.1 15.68 43.9 -2.02
1980 37.82 28.94 18.27 33.83 19.58 24.93 -1.31
1981 44.02 16.39 22.01 20.44 22.02 12.42 -0.01
1982 41.61 -5.49 22.32 1.43 19.29 -12.4 3.04
1983 43.62 4.83 22.23 -0.43 21.39 10.92 0.84
1984 53.55 22.77 26.14 17.61 27.41 28.14 -1.27
1985 69.60 29.98 27.35 4.63 42.25 54.15 -14.90
1986 73.85 6.1 30.94 13.13 42.90 1.54 -11.96
1987 82.65 11.93 39.44 27.45 43.22 0.73 -3.78
1988 102.78 24.36 47.52 20.49 55.27 27.89 -7.75
1989 111.68 8.65 52.54 10.57 59.14 7.01 -6.60
1990 115.44 3.37 62.09 18.18 53.35 -9.8 8.75
1991 135.70 17.56 71.91 15.81 63.79 19.58 8.12
1992 165.53 21.98 84.94 18.12 80.59 26.33 4.36
1993 195.70 18.23 91.74 8.01 103.96 29.01 -12.22
1994 236.62 20.91 121.01 31.9 115.61 11.21 5.39
1995 280.86 18.7 148.78 22.95 132.08 14.25 16.70
1996 289.88 3.21 151.05 1.52 138.83 5.1 12.22
1997 325.16 12.17 182.79 21.02 142.37 2.55 40.42
1998 323.95 -0.37 183.71 0.5 140.24 -1.5 43.48
1999 360.63 11.32 194.93 6.1 165.70 18.16 29.23
2000 474.30 31.52 249.20 27.84 225.09 35.85 24.11
2001 509.65 7.45 266.10 6.78 243.55 8.2 22.55
2002 620.77 21.8 325.60 22.36 295.17 21.19 30.43
2003 850.99 37.09 438.23 34.59 412.76 39.84 25.47
2004 1154.55 35.67 593.33 35.39 561.23 35.97 32.10
2005 1422.12 23.17 762.00 28.43 660.12 17.62 101.88
2006 1760.69 23.81 968.97 27.18 791.61 19.92 177.46
2007 2174.07 23.5 1218.12 25.7 955.95 20.8 262.17
2008 2561.63 17.83 1428.55 17.27 1133.09 18.53 295.46
2009 2207.22 -13.84 1201.66 -15.88 1005.56 -11.26 196.1

Source: China Custom Statistics, various years.

Sustainable Trade Strategy for China




1.1.2 Structure of Foreign Trade Has Constantly Improved

From 1978 to 2009, the ratio of primary commodities in China’s exports fell to 5.3 per cent from 54 per cent
and the percentage of manufactured products grew to 94.7 per cent from 46 per cent. In 2006, China ranked
first place globally in terms of production volumes of over 170 varieties of products and also first place
globally in terms of the export volumes of 774 varieties of products. Thus, China has turned from an exporter
of primary products into a major exporter of manufactured products. Among other things, the percentage
corresponding to electromechanical products in China’s total export commodities has reached 59.3 per cent
and the percentage corresponding to new and high-tech products is 31.4 per cent (year 2009), almost the
same as the average levels recorded in OECD (Organisation for Economic Co-operation and Development)
countries.

The mix of imported commodities has undergone changes, and the percentage taken up by primary
commodities has increased from year to year, reaching 28.8 per cent in 2009. With regard to the imported
manufactured products, the percentages occupied by electromechanical products and by new/high-tech
products have grown year to year. An overwhelming majority of these imports are industrial equipment and
important component parts. In fact, foreign trade has given a stimulus to China’s pursuit of industrialization
and advancement of its industrial technologies.

Table 2: The structure of China’s international trade (per cent).

Year Primary Goods Manufactured Goods
Total Machinery and High- and New-tech
Electric Goods Goods
Export | Import | Export | Import | Export | Import | Export Import

1985 50.5 12.4 49.5 87.6 6.1 43.6

1990 25.6 18.5 74.4 81.5 17.9 40.2

1995 14.4 18.5 85.6 81.5 29.5 44.8 6.8 16.5
1998 11.2 16.4 88.8 83.6 36.2 45.6 11 20.8
1999 10.2 16.2 89.8 83.8 39.5 46.8 12.7 22.7
2000 10.2 20.8 89.8 79.2 42.3 45.7 14.9 23.3
2001 9.9 18.8 90.1 81.2 44.6 49.5 17.5 26.3
2002 8.7 16.7 91.3 83.3 48.2 52.7 20.8 28.1
2003 7.9 17.6 92.1 82.4 51.9 54.5 25.2 28.9
2004 6.8 20.9 93.2 79.1 54.5 53.8 27.9 28.8
2005 6.4 22.4 93.6 77.6 56 53.1 28.6 30.0
2006 5.5 23.6 94.5 76.4 56.7 54 29.1 31.2
2007 5.1 25.4 94.9 74.6 57.6 52.2 28.6 30
2008 5.4 32.0 94.6 68.0 57.6 47.5 29.1 30.2
2009 5.3 28.8 94.7 71.2 59-3 48.9 31.4 30.8

Source: China Custom Statistics, various years.
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1.1.3 Regional Structure of China’s Foreign Trade

Nearly 80 per cent of China’s total foreign trade has been with its top 10 trading partners (see Table 3). China’s
major trading partners—for example, Japan, South Korea, ASEAN and Taiwan Province—account for about
42 4 per cent of China’s imports. The United States and European Union take 38 per cent of China’s exports.
A high percentage of China’s mainland exports to Hong Kong have targeted the Occidental market. The
regional structure of China’s exports is the result of the relocation of industrial facilities in the production
network of East Asia—investors from Japan, South Korea and Taiwan have relocated their processing and
assembling lines for manufactured products into China, boosting their upstream products to be exported
to China and re-exported to the Occident. Such a structure is bound to incur an imbalance in bilateral trade
between China and its major trading partners. Specifically, China has a trade deficit with most East Asian
economies and a favourable trade balance with the Occident.

Table 3: China’s top 10 trading partners, 2009.

Rank Export Import Import/Export
Country % Country % Country %

1 EU 19.7 | Japan 13.0 | EU 16.5
2 us 18.4 | EU 12.7 | US 13.5
3 HK SAR 13.8 | ASEAN 10.6 | Japan 10.4
4 ASEAN 8.8 | South Korea 10.2 | ASEAN 9.7
5 Japan 8.1 | Taiwan Province | 8.5 | HKSAR 7.9
6 South Korea 4.5 | US 7.7 | South Korea 7.1
7 India 2.5 | Australia 3.9 | Taiwan Province | 4.8
8 Australia 1.7 | Brazil 2.8 | Australia 2.7
9 | Taiwan Province | 1.7 [ g5,dj Arabia 2.3 | India 2.0
10 UAE 1.6 | Russia 2.1 | Brazil 1.9

Total 80.8 74.0 76.5

Source: China Custom Statistics, 2009.

1.1.4 China’s Position in the World Trade System Has Greatly Improved

With the fast growth in total value of China’s foreign trade, the country has rapidly moved up on the list of
the world trading powers to be the biggest exporter and the 2nd biggest importer, up from 32nd place in
1978. World Trade Organization (WTO) statistics show that in 2009 China’s export value was 9.6 per cent of
the world's total and its import value was 7.3 per cent of the world’s total.
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Table 4: Position of China in the global trade system, 1978-2008.

Year Import/export (billion US$) World Ratio (%) World Ranking
1978 20.6 2.9 32
1981 44.0 1.1 22
1985 69.6 1.8 10
1990 115.4 1.6 15
1995 280.9 2.7 1
1998 324.0 2.9 1
1999 360.6 3.1 9
2000 474.3 3.6 8
2001 509.7 4 6
2002 620.8 4.7 6
2003 851.2 5.6 4
2004 1154.8 6.2 3
2005 1422.1 6.7 3
2006 1760.4 7:2 3
2007 2176.2 7.7 3
2008 2563.3 7.9 3
2009 2207.2 8.8 2

Source: Statistics Database, WTO.

China is becoming more important to its trade partners. In 1978 China had only about 40 trading partners,
but by 2007 it had more than 220 trading partners (six trading partners have each recorded a sum of bilateral
trade with China in excess of US$100 billion). WTO statistics show that five economies have considered China
their top trading partner, while 28 others considered China one of their top three trading partners and 56

economies considered China one of their top five trading partners.

1.2 Export-Oriented Trade Strategy Drives China’s Fast Foreign Trade Growth

Before the late 1970s, China implemented an “import substitution” strategy and its foreign trade developed
rather slowly. After adoption of the trade reform policy, China opened its labour-intensive sectors—ahead
of other sectors—to the outside world, encouraged export-oriented foreign investments in its territory and
adopted export-encouraging foreign exchange and taxation policies. These changes allowed China to makefull
use of its competitive edge including a well-built industrial foundation, a well-developed infrastructure, and a
cheap andflexible labour market, creating one of the world’s mostimportant processing and production bases.

1.2.1 Formation of the Export-Oriented Strategy

Prior to adoption of its trade reform policy, China implemented the import substitution development strategy,
which effectively applied various economic resources to boost the country’s pursuit of industrialization
through the planned economy system. By the 1970s, China had built a relatively complete industrial system;
however, the industrial system formed under the “import substitution” strategy was poorly competitive in
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the global arena. Therefore, shortly after adoption of the trade reform policy, China was, like most other
developing countries, suffering not only a savings gap, but also a foreign exchange gap, summarized by Hollis
Chenery (the former World Bank’s chief economist from 1972 t01982) as the “two-gap” model.# Inspired by
the successful experience of certain economies in East Asia with respect to export orientation, China began
to employ an export-oriented strategy in its labour intensive industries, while continuing import substitution
in capital and technology intensive industries. China’s key policies were:

+  to attract export-oriented foreign investors; and

«  toincrease international competitiveness of domestic exports.

1.2.2 Policy That Attracts Export-Oriented Foreign Investors

(1) Establishment of Special Economic Zones and other special function zones.

Initially, when China opened the country to foreign investors, neither its hardware (principally infrastructure
facilities) nor its software (policies, laws, governmental administration and services, among others) could
meet the requirements of foreign investors. Therefore, China had to use the successful experience of other
countries in building export processing zones. Since 1980, China has set up Special Economic Zones in
Shenzhen, Zhuhai, Shantou and Xiamen to create an investment climate that would attract foreign investors.
Concrete policies included:

+ establishing a full range of infrastructure facilities;

+ applying preferential taxation policies toward foreign investors, including exempting their imported
equipment from tariffs and reducing or exempting their corporate income taxes; and

identifying foreign invested projects and granting incentives to those export-oriented projects (putting
forward performance requirements on foreign invested projects mainly related to domestic contents, balance
of foreign exchange and export ratio, along with a 50 per cent reduction in corporate income taxes payable
by export-oriented enterprises whose export values exceed 70 per cent of their respective output values).

Based on its preliminary success in building special economic zones, in 1984 China established Economic
and Technological Development Zones in 14 coastal cities and implemented policies similar to those applied
to Special Economic Zones. Then China built up New- and High-Technology Industry Development Zones,
Bonded Zones, Export Processing Zones and numerous special function zones of other types with virtually
identical policies. By doing so, China created an investment climate attractive to foreign investors. China
successfully combined its competitive edge of cheap land and labour with the competitive edge of foreign
investors of technology, management and international marketing networks.

Special function zones have now become important bases for the development of China’s foreign trade.
In 2009 the total export value recorded by these special function zones was 33.1 per cent of the country’s
aggregate export value, while the total import value posted by these special function zones was 37.1 per cent
of China’s aggregate import value.

4 H. Chenery and M. Bruno, 1962, “Development Alternatives in an Open Economy: The Case of Israel,” Economic Journal 72:
79-103.
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Table 5: Roles of Special Economy Zones in China’s foreign trade, 2009.

Import and Export Import
Export
Billion Ratio Billion Ratio Billion Ratio
Uss % uUss % Uss %

Special Economic 186.25 8.4 104.18 8.7 82.07 8.2
Zones
Economic and 229.06 10.4 108.35 9.0 120.71 12.0
Technology
Development Zones
New- and High- Tech 79.96 3.6 42.42 3.5 37.54 3.7

Industry

Development Zones
Bonded Zones 114.43 5.2 37.14 3.1 77.29 7.7
Export Processing 151.38 6.9 101.44 8.4 49.94 5.0
Zones
Bonded Logistic Zones 9.52 0.4 3.87 0.3 5.65 0.6
Total 770.60 34.9 397.40 33.1 373.20 37.1

Source: China Custom Statistics, 2009.

(2) Implementation of the processing trade policy.

When China implemented its trade reform policy, those players in labour-intensive industries in Japan and
other newly industrialized economies in East Asia were seeking a new place to relocate their labour-intensive
production facilities (due to the sharp increases in their domestic production costs). These investment projects
all feature huge import and re-export volumes/values because the raw materials and component parts have
to be imported from their countries or other economies, and their products have to be re-exported. To
meet the needs of these foreign invested projects, the Chinese government implemented the processing
trade policy, under which those materials and parts imported by enterprises for the sake of processing and
to be re-exported out of China are exempted both from tariffs and import related taxes (mainly the Value
Added Tax, VAT). This policy has eliminated the impediment wielded by China’s high tariffs and VAT against
using imported materials and parts. As the processing trade spreads along China’s industrial value-added
link, custom houses and commodity inspection and quarantine authorities are improving their supervisory
practices and offering much more convenience with respect to customs clearance and carrying forward of
goods across multiple customs, enabling the processing trade to spread throughout the entire country. So
far, processing trade has played an important role in China’s foreign trade.
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Table 6: Role of processing trade and foreign invested enterprises in China’s foreign trade, 2009.

Export Import
Billions US$ | Ratio (%) Billions US$ Ratio (%)
Total 1201.66 100 1005.56 100
Ordinar
y 586.98 48.8 533.87 53.1
trade
Mode of -
Processing
Trade 529.83 444 322.34 32.1
trade
Others 84.85 741 149.35 14.9
State-
owned 190.99 15.9 288.47 28.7
Type of enterp.rises
Enterprises Foreign
direct 672.23 55-9 545.21 54.2
investment
Others 338.44 28.2 171.88 17.1

Source: China Custom Statistics, 2009.

Foreign invested enterprises now play a dominant role in China’s export scene. In 2009, foreign investors
contributed 55.9 per cent and 54.2 per cent of the country’s aggregate export and import values,
respectively. Processing trade is a major mode in which foreign invested enterprises conduct foreign
trade. In the first half of 2006, up to 74.7 per cent of the total export value and 54.9 per cent of the total
import value of foreign invested enterprises hailed from the processing trade. Of these processing trade
exports, 81.3 per cent stemmed from foreign invested enterprises, which indicates the importance
of the processing trade policy in attracting foreign investors to carry out export activities in China.

1.2.3 Export Promotion Policies

The Chinese government has applied export encouragement policies to domestic enterprises. Foreign
investors are also entitled to enjoy these policies. To be specific, these polices include:

(1) Implementation of an exchange rate system conducive to exports. Under the import substitution
strategy, in order to bring down the costs of industrialization, China—which was then adopting a planned
economy system—over-estimated the exchange rates of China’s renminbi (RMB) externally, while keeping
down the prices of agricultural products and enhancing the prices of industrial products internally. Since the
1980s, however, to encourage exports, the exchange rate of RMB against the US$ began to depreciate, from
about 1:1.7 in 1981 to 1:8.7 by 1994, although it then began to rise slowly and is now at about 1:6.8.

A dual exchange rate system was implemented to encourage exports in the mid-1980s. The Chinese
government allowed exporters to retain a portion of their earned foreign exchange and sell their foreign
exchange at exchange rates higher than the official rates on foreign exchange swap markets, where
the exchange rates were determined by the market rather than by the government. This is a sort of
encouragement granted to exporting enterprises. Import substitution sectors were allowed to import
equipment and technologies at officially stipulated exchange rates that were artificially over-valued to reduce
their import costs. In 1994, China implemented a reform to its foreign exchange system, cancelled the foreign
exchange swap market and introduced a single, manageable floating exchange rate system.
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(2) Tax rebating for exports. Pursuant to the WTO rules, export products can enter overseas markets at
indirect tax-free prices. China started to implement its policy of indirect tax rebating for export in 1985. Its
initial practice was to refund Product Tax imposed upon export products to exporting enterprises. After the
reform of the taxation system in 1994, China eliminated Product Tax and imposed VAT and excise taxes;
export tax rebates thus changed to VAT and excise taxes refunds that imposed upon export products. This
allowed Chinese exporters to compete on an equal basis with competitors from other countries in the world
market. But as a result of the rather fast growth of China’s export volume, the amount of export rebates grew
at a rapid pace, generating considerable pressure on the competent Chinese finance authority. Meanwhile,
in recent years, China’s favourable balance of foreign trade has been growing at an excessively fast rate.
Therefore, the Chinese government gradually lowered the export rebate rates for multiple commodities.>
This caused a significant drop in tax rebates for export commodities and resulted in many Chinese companies
exporting products at prices that contained the indirect taxes.

(3) Liberalization of foreign trade rights. Under the planned economy and the import substitution strategy,
the government tightly controlled enterprises’ rights to engage in foreign trade. When China introduced its
trade reform policy, only a dozen foreign trade companies were allowed to engage in foreign trade. After the
trade reforms swept over the country, apart from allowing foreign invested enterprises to engage in foreign
trade on their own, the Chinese government allowed a growing number of production-oriented enterprises
to engage in foreign trade (specifically, to export their products directly). After China’s accession into WTO,
it made a radical reform of its trade system, changing the former examination and approval system of trade
into a registration system, under which any enterprise can engage itself in international trade. To date dozens
of thousands of enterprises have registered with Chinese customs to engage in foreign trade. Enterprises are
allowed to have direct access to international markets and to make prompt responses to the latest changes
arising in those markets, allowing their products to be more competitive.

(4) Export promotion and trade facilitation. The Chinese government has always attached great importance
to export promotion work. When the planned economy system was being adopted, the Chinese government
launched export fairs and other activities to promote exports. As of the time of this writing in 2009, Guangzhou
Export Commodity Fair, the world's biggest trade fair, has been held 106 times and has played a considerable
role in export promotion. As a result of China’s export promotion policies, local governments also have made
considerable efforts to promote export. To date the country has had more than 10 export fairs (such as East
China Trade Fairs in Shanghai; Zhejiang Trade & Investment Fairs in Ningbo, Urumgji; Trade & Investment
Fairs in Xinjiang, among others). After China became a member of the WTO, the Chinese government put
increasing importance on export promotion. A Trade Promotion Bureau has been established, which is
affiliated with the Ministry of Commerce, to promote foreign trade.

As a part of the effort to ameliorate the investment climate, the customs and commodity inspection and
quarantine authorities of the Chinese government have also been devoted to simplifying the customs
clearance procedures and increasing the speed of customs clearance. Shanghai has taken the lead in
reforming the customs clearance procedures by ushering in a new risk control concept, electronic customs
declaration procedures and a more streamlined inspection flow, which have helped increase the speed of
customs clearance. Shanghai’s procedures were disseminated to the rest of the country to enhance the
country’s overall customs clearance process. The value of China’s processing trade exports now represents
half of the country’s total export value. This has resulted from the government’s consistent efforts to
implement methods to enhance the efficiency and management skills in the processing trade.

5  For example, on 1 July 2007, the Chinese government began to cancel or lower the export rebate rates of 2,831 products, occupying about
37 per cent of the total products specified in the customs nomenclature.
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2.0 Challenges to the Sustainable Development of
China’s Economy and Foreign Trade

2.1  The Sustainable Development of China’s Economy Is Faced with Huge Challenges

In the past 31 years, China’s economy has continued to grow at an average rate of about 10 per cent per year
and its GDP increased to US$4.91 trillion by 2009 (compared to US$364.5 billion in 1978), ranking China third
globally. Based on its purchasing power parity, China is ranked second globally behind the United States.

China is facing increasing challenges, however, including imbalances of economic versus social development,
imbalances of regional development, imbalances of urban versus rural development, imbalances of economic
versus environment and imbalances of domestic versus foreign development.

When it comes to sustainable development of its future economy, China faces increasingly heavy pressure
regarding its environment and resources. On the one hand, China suffers a shortage of natural resources; its
per capita possession of natural resources is far below the world’s average. For example, the per capita levels
of arable land and fresh water (the prerequisite natural resources for subsistence) in China are only one-third
and one-quarter of the world's averages. For important mineral resources, such as petroleum, natural gas,
coal, iron ore, copper and aluminum (among others), the per capita reserves in China are merely 11 per cent,
4.5 per cent, 79 per cent, 42 per cent, 18 per cent and 7.3 per cent, respectively, of the world’s averages.6

On the other hand, because of the formerly extensive economic growth and backward technological skills,
China has not utilized its resources and energy sources in an efficient manner and is now suffering a growing
environmental pressure. For instance, the total energy consumption by each ton of ethylene in 2000 was
1,212 kg of standard coal in China, compared to 714 kg in Japan. The energy consumption by each kWh of
thermal power was 385 g standard coal in China, compared to 314 g and 376 g in Japan and the United States,
respectively. The energy consumption by each ton of steel was 781 kg standard coal in China compared to
646 kg, 721 kg and 735 kg in Japan, the United Kingdom and France, respectively. China’s ratio of resources
re-utilization is also on the relatively low side. For example, China’s total recovery ratio of mineral resources
is 30 per cent, 20 per cent lower than the advanced level recorded by other countries. China’s overall timber
utilization ratio is 60 per cent compared to upwards of 80 per cent for developed countries. China also has
a high pollutant discharge rate. For example, the carbon dioxide discharge volume per unit of China’s GDP
(fixed price of US PPP7 in 1995) is 0.62 kg, compared to much lower levels in developed countries. And the
organic sewage discharge volume per unit of China’s GDP is 0.5 kg, about two to three times that of other
countries.8 Although the efficiency of usage of natural resources and energy has rapidly increased under the
effort of the Chinese government, there is still a big gap in comparison with the advanced economies.

International factors have played a double role in China’s sustainable development. On the one hand, China
imports a huge volume of resources and energy sources from abroad to mitigate domestic shortages. On
the other hand, international factors have also generated more harsh challenges for China’s resources and
environment. Economic globalization and the world’s industrial restructuring have led to the relocation
into China of industries that consume a huge volume of energy and resources. As a vast number of “Made-
in-China” products are launched into the international market, China has also exported a huge quantity of

6 M. Kai, 2004, “Strike up And Follow Through a Scientific Concept of Development and Facilitate a Radical Transformation of The
Mode of Economic Growth,” W. Mengkui (Ed.), Sustainable Development of China in An All-sided And Well-coordinated Way, The
People’s Press, August.

7 Purchasing power parity.

8  Z.Junkuo et al., 2005, “Transformation of the Mode of Economic Growth and Pursuit of a Path of New Type Industrialization,” W.
Mengkui (Ed.), Important Issues Regarding China’s Long-term and Mid-term Developments from 2006 to 2020, China Development
Press.
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energy sources and resources. For instance, many countries have stopped the production or reduced the
production output of coke, but China’s coke exports grew to 14.5 million tons in 2006 from 1.08 million tons
in 1991. In addition, in 2006 China exported over 25 million tons (net) of coal. Meanwhile, China has also
exported a vast quantity of energy sources and resources. In 2006, China’s net export volumes of crude steel,
un-forged aluminum, and colour televisions and whole sets of bulk parts were 34.34 million tons, 700,000
tons and 104 million sets, respectively. The net export value of China’s electromechanical products was
US$121.7 billion. These exports required the consumption of energy sources and resources. For example, a
ton of aluminum consumes 15,000 kWh of electricity and a net export volume of 700,000 tons of aluminum
is equal to exporting over 10 billion kWh electricity. Therefore, a considerable portion of China’s additional
consumption of energy sources and resources is a “substitution” for other countries’ consumption of energy
sources and resources, and contributes to the world’s supply of energy sources and resources.? According
to the latest report of the British New Economic Foundation, each article made in China and exported to
the U.K. caused a waste gas discharge volume one-third greater than that incurred by the same article if it
were made in the UK. In reality, the Occident’s overwhelming dependence on China in manufacturing and
production work is tantamount to transfer of their environmental pressures onto China’s shoulders. Some
American researchers have pointed out that 14 per cent of China’s waste gas has been incurred by those
goods made in China and exported to the U.S.10 Rough statistics suggest that the volume of “foreign wastes”
imported by China has grown to 17.5 million tons in 2000, from 990,000 tons in 1990. These wastes have
heavily jeopardized China’s environment.1!

2.2 Challenges to Development of China’s Foreign Trade

2.2.1 China’s External Environment Has Been Worsening Due to a Rising Trade
Imbalance and Trade Frictions

With the fast development of China'’s foreign trade, the development of China’s trade faces new problems.
First, the imbalance in terms of bilateral trade between China and its principal trading partners has been
getting worse. Most of China’s peripheral economies have recorded a favourable balance of trade with China,
while China’s favourable balance of trade with its major trading partners (such as the U.S. and E.U.) has been
increasing. As per the American statistics, China’s favourable balance of trade with the U.S. reached US$265
billion in 2007. Although it is a result of “triangle trade” among China, other East Asian economies and the
U.S., this trade imbalance has become a salient problem affecting the bilateral trade relation.

Second, China has suffered a growing number of trade frictions with its trading partners. According to WTO
statistics, from 1995 to 2008 the total number of anti-dumping actions lodged by foreign parties against
Chinese parties was 677, 19.8 per cent of the world’s total number of anti-dumping actions. In reality, the
number of those cases regarding anti-dumping and anti-subsidization against China’s exports, and various
trade frictions between China and other countries, have increased rapidly. Since 1995, China has remained
the world’s number one target country against which anti-dumping cases were lodged. The average number
of these cases per annum grew from 6.5 in the 1980s to 31.8 in the first half of the 1990s, and to 37.6 in the
latter 1990s (1996-2000). In addition, the average number of cases per annum has exceeded 50 since China
became a member of the WTO. In 2005 and 2006, 27.9 per cent and 35.2 per cent, respectively, of anti-
dumping cases in the world were lodged against China, indicating a marked increase. In 2006, 25 countries
and territories initiated 86 investigations involving China, which featured “anti-dumping, anti-subsidization,

9 M. Kai, 2007, “Transformation of the Mode of Economic Growth for Better and Quicker Development—A Speech on 2007 China
Development Summit Forum,” 18 March.

10  The latest report of a British Research Organ, 2007, “Western Countries Reply on China-made Products and Relocate Their Waste
Gases into China in a Disguised Way,” published in Singaporean newspaper Lianhe Zaobao, 8 October, http://zaobao.com/zg/
zg071008_506_1.html.

11 L. Juli, 2006, “Influence Wielded by International Trade on China’s Environmental Protection and Countermeasures,” Business Times,
Issue 22.
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safeguard measures and special safeguard measures.” The number of investigations grew by 37 per cent on
a year-over-year basis, involving a total of US$2.05 billion, which was almost equal to the sum recorded in
2005. Among others, there were 63 anti-dumping actions, involving US$1.42 billion; two anti-subsidization
actions, involving US$120 million; 16 actions regarding safeguard measures, involving a total sum of US$440
million; and five investigations into special safeguard measures, involving US$60 million. The anti-dumping
actions lodged by the E.U. against China-made leather shoes involving US$730 million have affected the
employment of 70,000 persons in China. On top of that, some developing countries have followed the lead
of developed countries to take various types of trade safeguard measures against China’s exports. Up to 71
per cent of all actions against China (for anti-dumping, anti-subsidization, safequard measures and special
safeguard measures) in 2006 were lodged by such developing countries as India and Turkey.!2 The global
financial crises greatly triggered extra incentives of usage of safeguard measures. According to the data of the
Ministry of Commerce of China, during the first eight months of 2009, there were 79 safeguard cases against
Chinese export by 17 countries/regions, affecting US$10 billion; these increased by 16.2 per cent and 121.2
per cent, respectively, during the same period last year.13 In addition, the adverse influence wielded by trade
frictions has spread into other domains. For example, some countries have exercised pressure on China’s
foreign exchange policy and spawned different versions of a “China Threat Theory.”

China has encountered these trade frictions for three reasons:

+  The competition between Chinese enterprises and their foreign counterparts has grown increasingly
intense due to the fast growth of China'’s total export volume and value;

+  The protocol surrounding China’s accession into the WTO contained provisions disadvantageous to
China, such as “non-market economy” and “specific safeguard measures;” and

+ In the global industrial value chain, China remains in the labour-intensive link; its exports have
relatively low value added and are priced at lower levels.

Third, China is facing increasing sentimental pressure from the international communities. China’s emergence
as a global power has been brought, and will continue to bring, complicated reaction from the rest of the
world. The sentimental reactions, including the so-called China Threat, Responsible Stakeholder, causes China
to face a more complicated and difficult external environment.

Finally, the global warming issue will also place very big pressure on China to upgrade its industrial
structure, technologies and trade mix.

2.2.2 Exports Have Low Value Added and Upgrading Will Face Many Challenges

Although up to 31 per cent of China's exports are new and high technology products, it does not mean that
China’s exports have relatively high value added. Due to the formation of a global production value chain,
China managed to move out of the “final assembling” link, with relatively low value added, by attracting
foreign investments, and entered into the international “division of labour” network. Such a strategy has
created tens of millions of job opportunities for Chinese workers and allowed China to redirect its labour
force to produce finished products for export into the international market, earning a precious foreign
exchange. Lacking intellectual property rights (IPRs) and world class brands, however, this strategy bears a
shortcoming—China’s exports possess rather low value added. Citing the processing trade as an example,

12 Press Office of the Ministry of Commerce of China (MOFCOM), Year-end Special Report, “China Copes Proactively with Trade
Frictions in an Imperturbable Manner.”

13 Fair Trade Bureau of MOFCOM indicates safeguard measures affects 10 billion USD export in the first 8 months, http://gpj.mofcom.
gov.cn/aarticle/subject/mymcyd/subjectdd/200909/20090906504018.html.
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the value-added rate in China was only 37 per cent in 2006 and in some extreme cases the value-added rate
of exports was below 10 per cent.14

The ultimate solution for reduction of trade frictions is to upgrade the structure of exports. Therefore, this
is an important task under China’s reform policy; however, performance of the task suffers from many
restrictions, especially IPR restrictions.

First, technical barriers to trade (TBT) have heavily restricted China’s exports. By relying on their sophisticated
technologies, developed countries have continued to heighten their technical barriers. In recent years, the
E.U. has put into force various programs including Energy-using Products; Restriction of Certain Hazardous
Substances; Waste Electrical and Electronic Equipment; and Registration, Evaluation and Authorization
of Chemicals, among others. These programs have heavily affected the production costs and trade
opportunities of other countries (especially developing countries), although they were implemented to save
energy and protect the environment. Additionally, Japan promulgated a “Positive List System,” which sets
down rigorous technical standards to restrict the import of agricultural products and constitutes substantive
technical barriers. Developed countries have intentionally set out to protect their home markets by use of
such technical barriers as standards, authentication and procedures, which have been a new impediment
against developing countries’ export endeavours. According to the WTO, the number of TBTs and Sanitary
and Phytosanitary Meaures (SPSs) reported by its members has grown to 990 and 1,155, respectively, in
2006, and from 571 and 612, respectively, in 2002, an annual growth rate of 21.7 per cent and 24.9 per cent,
respectively. According to the findings of some surveys by the Chinese Ministry of Commerce, in 2005 15.13
per cent of exporting enterprises in China were affected by TBT/SPS taken by foreign countries. Among the
22 major product categories, 18 have suffered direct losses due to foreign countries’ implementation of TBT,
valued at US$69.1 billion and representing 9.07 per cent of China’s total export value for 2005. In addition,
Chinese enterprises spent US$21.7 billion more in production costs to cope with TBT taken by foreign
countries, which amounted to about 2.85 per cent of China’s total export value in 2005. In addition, loss of
export trade opportunities due to TBT by foreign countries against Chinese enterprises have amounted to
US$147 billion, about 19.29 per cent of the country’s total export value in 2005.15

Second, China’s upgrading of its exports has resulted in restrictions by enterprises in developed countries
and IPRs. Multinationals are holding more than 85 per cent of the world’s patents. They utilize their IPRs to
seek economic benefits and also restrict their competitors. WTO’s Agreement on Trade-Related Intellectual
Property Rights has clarified the responsibilities of member nations for protection of IPRs in the international
trade realm. Furthermore, the emerging trend of patent standardization'® has put enterprises within
developing countries in a severe plight. As more and more products China exports feature increasingly
sophisticated technologies, their producers and manufacturers have become increasingly aware of the
restrictions wielded by IPRs. For example, regarding DVD players that China exports, the patent royalties paid
by Chinese DVD player manufacturers to multinationals have exceeded one-third of the price of their DVD
players. Therefore, Chinese manufacturers tend not to use their own brand names on the DVD players they
export. In addition, China’s exports are also restricted by those IPR laws formulated by its trading partners. For
example, China receives the largest number of “super 301 clause” investigations and the “337" investigations
initiated by the United States.

14 Reportedly, a Chinese-made Logitech mouse is sold for US$40 in the U.S. However, the value added for this mouse in China’s assembling
link is only US$3. “As China surges on, it also proves a buttress to American strength—Beijing feeds a Giant Appetite in U.S. for low-cost
goods and borrowed capital,” A. Higgins, Wall Street Journal,30 January 2004.

15 Principle of the Department of WTO Affairs under the Ministry of Commerce answers questions raised by news reporters, “Report 2005
upon A Survey into The Influence Wielded by Foreign Technical Trade Measures upon China’s Foreign Trade,” http://www.mofcom.
gov.cn/aarticle/a/200612/20061204136582.html.

16  Patent standardization means patents with private rights becoming international or national standards.
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2.2.3 The Degree of China’s Dependence on External Resources
and Energy Sources Has Been Rising Rapidly

China suffers a shortage in terms of per capita possession of resources and does not have sufficient reserves
of major mineral resources and thus must rely on the world market. For example, after 1993 when China
became a petroleum net importer, the volume of petroleum imported by China has climbed each year. Crude
oil imported by China increased from 59.7 billion tons to 199 million tons from 2000 to 2009, with import
dependence of 24.8 per cent to 51.3 per cent of its petroleum consumption.!” It is estimated that by 2020,
China’s volume of petroleum consumption will be 450 to 540 million tons, the world’s largest petroleum
importer. By 2020, China’s dependence on imported petroleum is likely to come close to 60 per cent of its
consumption.'8 Such an excessive dependence on overseas resources will, without doubt, resultin a resources
security problem. To cope with such a possibility, China needs to increase its strategic reserves of resources,
step up its efforts in investments abroad, and construct safe transportation channels, among others.

The vehement fluctuations of resource prices in the world market have impacted China. China has become
a major importer of some important resources; however, China’s say, with respect to the pricing of these
resources in the world market, has not been augmented as a consequence of its huge demands for these
resources. Because many Chinese companies have not signed long-term purchasing agreements and failed
to make full use of the futures market, most Chinese importers have to accept the international spot market
prices and suffer a huge impact wielded by the sharp price fluctuations. From 2002 to 2006, the world market
saw the prices for crude oil, natural gas, coal and metals rise by about 160 per cent, 130 per cent, 100 per
cent and 130 per cent, respectively. From 2002 to 2006, Chinese importers had to pay about US$60.7 billion
more each year, owing to the price increases for seven energy sources (crude oil, refined oil products, iron ore,
aluminum oxide, copper mine, natural rubber and logs).

3.0 Strategy of Sustainable Foreign Trade

Faced with increasingly inadequate energy sources and resources, and also an increasingly heavy pressure
upon the country’s natural environment, the Chinese government has become keenly aware of the necessity
of transforming the mode of China’s economic development. In recent years, the Chinese government
put forward a Scientific Concept of Development under which it is necessary to plan out the relations
among economy, society, population, resources and environment as a whole; construct a resource-saving,
environment-friendly and innovative country; and allow the country to develop in a well-coordinated,
sustainable way. Under guidance by the Scientific Concept of Development, it is required to transform the
growth mode of foreign trade and implement a strategy of sustainable foreign trade.

3.1 Relationship between International Trade and Sustainable Development

At the Development and Environment Conference held in Stockholm in 1972, for the first time the
environment became a global concern. Since then, this issue has drawn more and more attention from the
global community. In 1987, the World Commission for Environment and Development (WCED) put forward
the study report “Our Common Future,” in which the concept of “sustainable development” was officially
proposed and defined as “a capability to not only meet the needs of contemporary people, without damage
upon satisfaction of the needs of their offspring... but also meet the demand of contemporary people for
development, on the premise of causing no damage on the life system on the earth” (WCED, 1987). The

17 Oil Import Dependence Surges Alert Line, China Daily, 29 March 2010, http://www.chinadaily.com.cn/hqcj/zxqxb/2010-03-29/86611.
heml.
18 F. Fei, 2003, “Basic Conception of The National Strategy of Energy Sources,” DRC Working paper.
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Montreal Protocol was concluded in 1987 and the Basel Convention in 1989. At the UN Conference on
Environment and Development (namely the Rio Conference) held in 1992, the UN Framework Convention
on Climate Change, the Convention on Biological Diversity, the Statement of Forest Principles, and the
Rio Political Declaration were concluded. In 1997, the Kyoto Protocol was concluded. In September 2002,
the World Summit Conference on Sustainable Development was held in Johannesburg, South Africa. The
Copenhagen Climate Change Conference was held in December 2009. In brief, the international community
has made constant efforts to improve environmental protection.

The relationship between international trade and environment is rather complicated and has become an
important research domain in recent years and in which domestic and foreign scholars have conducted
a lot of research. On the one hand, international trade has a certain adverse bearing on the environment.
Enterprises in developed countries relocate their pollution-incurring facilities to developing countries
where environmental standards are not as strict, have their products made in those developing countries
and sell them back in their home countries. As a result, developing countries have seen a greater increase
in environmental pollution. International trade gives a boost to expansion of the production scale and
pushes the production scale close to, or even beyond, the bearing capacity of the environment, which puts
increased pressure on the environment. Developed countries export some wastes and production remnants
to developing countries.

On the other hand, international trade can also improve the environment. Trade development is conducive
to the enhancement of the level of economic development. In a period of time when incomes remain at
a relatively low level, an increase in income levels may be disadvantageous to the environment. However,
when incomes reach a certain level, citizens will gain a better awareness of the environment and also possess
stronger abilities to protect the environment, as Kuznets Curve has described. International trade is conducive
to disseminating advanced technologies and equipment, enhancing the utilization efficiency of resources and
energy sources on the whole, thus lessening the pressure on the environment. As for the overall influence
wielded by trade upon the environment, different case studies have resulted in different conclusions.!®
Statistically, for most industries, the ongoing international trade has had a relatively small influence on
environment directly. This is mainly because only a small number of environment-sensitive products are
deemed objects of trade; however, these products are gradually increasing in number. Moreover, in certain
circumstances, these products will generate a visible direct influence on the environment.20

To the contrary, environmental regulations have generated a far greater influence toward international
trade. It is worth noting that many countries have begun to utilize environmental regulations intentionally to
protect their home markets. Main implementation means of green trade barriers include:

+  Green tariffsand market access — developed countries often, in the name of environmental protection,
impose import surcharges on imported commodities that affect the ecological balance and pollute
the environment, restrict or prohibit the import of these commodities or exercise trade sanctions.

+ Green health quarantine system - to prevent people, plants and animals from pollutants, toxins,
microorganisms and additives, many countries, to different extents, have set down their respective
health quarantine indicators.

+  Green packaging system - green packages refer to those packages that do no harm to the ecological
environment and human health, cause no pollution of the environment, can be cycled and reused and

19 X. Shichun, 2006, “Status Quo and Perspective of Study into Issues of Trade and Environment,” International Trade Issue, July.
20 L. Boxi, 2002,”Intramural Conflicts and Fusion between Environment and International Trade,” May 17.

Sustainable Trade Strategy for China




can boost sustainable development. Therefore, green packaging is popular in most developed countries.

+  Green technical standards - strict compulsory technological standards are formulated to restrict the
import of foreign commodities.

+  Green environment mark — alternatively termed “environment mark” or “eco-mark,” this appears as
a graph on products or packages. It indicates that the product not only meets a quality standard,
but also satisfies environmental protection requirements for its production, use, consumption and
disposal, without doing any harm to the ecological environment or human health. An exporting
enterprise must file an application and gain an approval prior to receipt of a “green pass” (namely
the “green environment mark”).

3.2 China’s Strategy of Sustainable Trade

3.2.1 Overall Train of Thought for the Strategy of Sustainable Development of
Foreign Trade

China’s economy and trade development have both embraced a new strategy. In the future, China has to
adjust its economic development strategy according to its Scientific Concept of Development. The key words
of the new guidance for future development include: people first, innovation, balanced and sustainable
development, and social harmony, among others. China will shift into an intensive development mode from
its former extensive development mode.

Correspondingly, the trade strategy also needs to shift from export-oriented to a sustainable strategy.
The strategy of sustainable foreign trade constitutes an important component of the strategy of well-
coordinated and sustainable economic development, and also complements the latter. On the one hand, the
implementation of the strategy of sustainable foreign trade helps realize sustainable economic development.
On the other hand, the strategy of sustainable foreign trade relies on the transformation of the mode of
economic development and also depends on the upgrading of China’s industrial mix.

The three pillars for sustainable trade strategy are economic sustainability, social sustainability and
environmental sustainability.

As the tide of economic globalization sweeps over more parts of the Earth and with the formation of a
production value chain in the world, different countries have taken different positions in the international
“division of labour” scene. As a developing country, China has, in the past three decades, succeeded in
involving itself in the world’s production network by means of attracting foreign investments and developing
processing trade. But China has always remained on a low side in the world’s production value chain. The key
to implementing the strategy of sustainable foreign trade is to enhance China’s position in the international
“division of labour” scene, from labour intensive activities to technology intensive and information intensive
activities.
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Figure 1: The global industrial value chain and enhancement of China’s position in the
global “division of labour” scene.
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To reach the goal of economic sustainability, China will:
+ increase export value added by means of innovation;
+  prolong the service value-added link of export products;
» enhance international competitiveness of service sectors and develop trade in service;

+ increase China’s own IPRs, world-class brands and international marketing networks by means of
China’s transnational corporations; and

+ play an active role in multilateral and regional systems to create a better external environment.

Trade development also has very deep social implications in China. China’s exports are mainly labour
intensive products. Several tens of millions migrant labourers work in the export sector, with incomes among
the lowest in China. Therefore, exports have played important roles in the construction of social harmony,
in terms of creating non-agricultural jobs, increasing income for migrant workers and reducing income
inequality. To realize social sustainability, the sustainable trade strategy needs to:

«  continue development of labour intensive exports;

+ increase the productivity of the export sector for labour intensive products, which will increase the
wage level of workers;

+ enhance protection of labour rights;

+ extend the production value chain of the export sector to inland areas to promote development;
and

+ enhance international competitiveness of inland manufacturing sectors.

Sustainable Trade Strategy for China




To save energy, reduce resource consumption and protect the environment, the changes needed include:

+ adjust the industrial mix, by means of developing those industries that consume less energy and are
more environment-friendly, including development of the service sectors and energy-saving and
environment-friendly industries;

+ rely on the advancement of technologies, adopt more sophisticated technologies, reduce energy
and material consumption and mitigate the pressure on the environment;

+ enhance the level of managerial skills;

+ consummate the institution systems, policies and mechanisms;

+ establish an environmental friendly culture; and

+ make full use of the roles of non-government organizations and consumers.

For these latter six changes, international trade can play a contributing role to different extents. Therefore,
implementation of a strategy of sustainable foreign trade is required.

To reach the goal of environmental sustainability, the strategy of sustainable foreign trade is intended, under
guidance by the theory of sustainable development, to:

+ constantly optimize the import and export mix of those commodities whose production and
manufacture are strongly based on the availability of environmental resources;

+  reduce the export volumes of those products guzzling energy or incurring heavy pollution or being
resource-based;

+ increase the import volumes of resource-based commodities, environment-friendly technologies
and equipment; and

+  prevent those environment-sensitive products from being imported into China, as well as reforming
the regulations, pricing and management for sustainable development.

3.2.2 Focal Tasks under the Strategy of Sustainable Foreign Trade

(1) Upgrading manufacture sectors. The task is to increase the technological values of export products,
which means prolonging the value-added link of export products in China and also enhancing the
value added of technologies. To realize this objective, on the one hand, it is necessary to continually
encourage foreign invested enterprises to relocate more of their research and development facilities
(together with more sophisticated technologies in their possession) into China and enhance the
spilling-over effects in China. On the other hand, domestic enterprises must be encouraged to make
full use of the opportunities arising as a consequence of economic globalization, carry out technical
innovation activities worldwide, and support and boost the export of those commodities with their
own IPRs.

(2) Prolonging the service and service value-added link of export products. At the moment, the
value chain of products from processing trade in China have converged on the labour intensive
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assembling link and have a too-short service value-added link. The final selling prices of China’s
exported commodities are often a few times or even over 10 times the freight on board prices. To
prolong the service value-added chain of export products, it is necessary to do the following:

+ create a better investment climate, attracting multinationals to relocate their regional
headquarters to China and carry out managerial activities with high value added in China;

+ open the service industry to the outside on a larger scale and enhance the level of service
skills; and

+ assist domestic enterprises in establishing world-class brands and international marketing
networks and sharing the value added out of the service link.

(3) Enhancing international competitiveness of service sectors. In sharp contrast to the rapidly
increasing competitiveness of trade in goods and the lingering favourable balance of trade, China’s
trade in service has lagged behind. In reality, China’s trade in service has registered a long- term
adverse balance. In 2009, China ranked fifth in the world for export value of trade in service, which
totalled US$128.7 billion (3.9 per cent of the world market); China ranked fourth in the world for
import value, which totalled US$157.5 billion (5.1 per cent of the world market), and China’s trade
deficit in service amounted to US$28.8 billion. To increase the export value of trade in service it is
necessary to:

+ attach overwhelming importance to the development of trade in service and provide a better
legal and policy-related environment for the development of trade in service;

+ openthetradein service to the outside on a larger scale and usher in advanced service modes,
management practices and talents; and

+ seize significant opportunities arising from the offshore service outsourcing and confer
generous support to export through service outsourcing.

(4) Improving the structure of those import and export commodities. The first task is to reduce the
export volumes of those products guzzling energy, incurring heavy pollution or being resource-based.
In 2006, China’s total export value of those products guzzling energy, incurring heavy pollution or
being resource-based was US$88.2 billion, causing the country to suffer a severe shortage of energy
sources and a worse environmental pollution plight.2! Since 2005, the Chinese government has
adopted several policies and measures (including reduction or cancellation of export VAT rebates,
imposition of export taxes, prohibition of processing trade and reduction of the total export volume)
and reduced the export volumes of those products guzzling energy, incurring heavy pollution or being
resource-based In the future, the Chinese government needs to step up its efforts in implementing the
aforesaid policies and measures.

Second, efforts must be made to:
+ ensure the supply of energy sources and resources from abroad;

+ increase the investments in overseas exploration and development of energy sources and
resources;

21 W. Shouwen, 2007, “Transformation of The Growth Mode of Foreign Trade, and Facilitation of Trade Development in a Balanced
Way,” International Trade, Issue 7.
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+ improve the economic, trading, political and diplomatic relations between China and countries
exporting energy sources and resources;

+ signlong-term supply agreements with these countries to ensure the supply of energy sources
and resources;

+ reduce the impact upon China incurred by fluctuations of spot market prices; and
« construct safe international transportation channels.

Third, it is advisable to increase the import volumes of advanced technologies and equipment,
particularly those environment-friendly technologies and equipment and to increase the utilization
efficiency of energy sources and resources.

Fourth, it is necessary to strictly restrict the import of environment-sensitive commodities (such as
production and domestic wastes and waste-type resources, among others) and restrict the import
of those consumer goods that are not beneficial to resources and the natural environment (such as
automobiles with a high emission capacity).

(5) Consummating the system and mechanism for the strategy of sustainable trade. First, it is
necessary to take an active part in multilateral and regional negotiations on trade rules and to maintain
a freer, more stable and transparent multilateral trade system. Second, it is advisable to consummate
the environmental laws and regulations, as well as the enforcement of these laws and regulations,
and to mobilize production and manufacturing enterprises to take control of their respective
environmental costs. Third, efforts must be made to facilitate the rationalization of prices for energy
sources, resources and land, and increase the resource taxes. Fourth, it is essential to radically cancel
the VAT rebating to export of those products guzzling energy or incurring heavy pollution or being
resource-based and to study the possibility of imposing environment taxes on exports. Fifth, it is also
suggested to consummate those management systems overseeing import of environment-sensitive
products including environment taxes on imports, prohibition of exports, inspection and quarantine,
environmental standards, environmental certification, and environmental mark. Sixth, it is required to
step up the efforts regarding protection of IPRs.

(6) Fostering up Chinese multinationals. Fostering up a galaxy of Chinese multinationals is a means
of enhancing China’s position in the international “division of labour” scene and of increasing the
number of China’s own IPRs, world-class brands and international marketing networks. China has
entered a new stage of investing abroad and must learn from the proven experience of other countries
in this respect, taking into account its own circumstances and encouraging and supporting the
emergence of its own multinationals.
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1.0 Introduction

One of the goals of China’s 11th Five-Year Plan is to transform the growth pattern of the country’s
foreign trade, moving from extensive growth to intensive growth. This will involve a movement up the
value chain, away from labour-intensive production toward increasing added value. To some extent this
transformation will happen naturally as China develops, but it can be hastened by deliberate policies of
investing in increased capacity for innovation, focusing on education, research and development.

The transformation also involves a movement away from energy- and pollution-intensive production
methods. This kind of change is less likely to happen naturally and will depend critically on the creation
of an enabling policy environment. The situation calls for an appropriate mix of tools, using the best of
command-and-control, market-based and non-regulatory instruments in a manner that is suited to the
Chinese context.

Fortunately China has the rich experience of other countries to draw on; Organisation for Economic
Co-operation and Development (OECD) countries have in effect conducted experiments for decades
with environmental regulatory and non-regulatory instruments, and the lessons learned from those
experiments will allow China to avoid other countries’ mistakes and capitalize on their successes.

In this paper we analyze international experiences with instruments for environmental performance and
those instruments’ relevance to a sustainable Chinese trade strategy, using the electricity sector as a case
study.! We first explore the linkages between a sustainable trade strategy for China and regulatory initiatives
in the electricity sector, and ask what the empirical and theoretical evidence tells us about the impacts of
such initiatives on competitiveness. We then describe the current situation in China with respect to the
electrical power sector and the legal and regulatory framework that governs it. Next, we survey some of
the international experience with various policy tools for achieving goals such as energy security, energy
efficiency and environmental protection. Finally, we conclude with policy options relevant to the Chinese
experience.

2.0 Linking the Electricity Sector to Sustainability

The electricity sector in China has a number of important linkages to sustainability in general, and in
particular to a sustainable trade strategy for the country. It is, in the first place, critically important because
of its environmental impacts. Globally, energy production and use is responsible for over 60 per cent of
all greenhouse gas (GHG) emissions. Within China, generation of electricity is a significant contributor to
pollution and environmental degradation. We estimate below that China’s thermal energy production
results in the annual emission of 15.4 million tonnes of sulphur dioxide (one of the principal causes of acid
rain) and 2.8 billion tonnes of carbon dioxide (almost half of China’s total carbon dioxide emissions). In the
production of both pollutants, China is now a global leader (though on a per capita basis its emissions are
far below those of developed countries). Guan, Peters, Weber and Hubacek (2009) estimate that fully half
of China’s increase in carbon dioxide emissions between 2002 and 2005 was tied to its exports, and most
of those emissions derive from the power used to produce those goods.

Electricity also underpins China’s industrial sector; industrial users in 2006 accounted for 74.3 per cent
of total electricity consumption. This significant reliance presents both threats and opportunities. The
threats come from the prospect that any costly policies and measures adopted for the electricity sector

1 In the Chinese government’s classification of economic activities, the power sector refers to the industries that produce and supply electric
power and heating. It includes the power production, power supply, and heat production and supply subsectors. This paper focuses on
the electric power subsectors only.
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will likely have negative impacts on large segments of the economy, at least initially. Unlike sectors that
engage in a large amount of international trade or have close substitutes, the electricity sector will be able
to pass through most of any cost increase to its customers (Reinaud, 2008). The opportunities are linked
to policies or measures that can deliver electricity more cheaply, whether through energy efficiency,
improved transmission efficiencies or other measures, and can lower costs for electricity-using firms and
increase competitiveness.

A large body of work tries to estimate the competitiveness impacts of national environmental regulation.
The intuitive view, supported by theory, predicts that regulation imposes costs that are reflected through
reduced investment, industrial relocation and increased trade imbalances. An opposing view, championed
by Porter and van der Linde (1995), argues that regulation forces firms to become more efficient and, thus
more competitive, particularly as compared to firms in unregulated jurisdictions. The landmark survey of
empirical evidence on the question was carried out by Jaffe, Peterson, Portney and Stavins (1995, p. 157),
who found that “overall, there is relatively little evidence to support the hypothesis that environmental
regulations have had a large adverse effect on competitiveness, however that elusive term is defined.” A
number of other analysts reached similar conclusions.2

Other determining factors include proximity to markets, availability of natural resource inputs, labour
costs, quality of human resources, political risks, macroeconomic stability, adequate legal regimes
(including intellectual property rights, contract law, investment law and an independent judiciary),
infrastructure (communications, energy, transportation) and other considerations. The verdict seemed to
be that costs of complying with environmental regulations were simply too small relative to these other
factors to have much competitiveness impact.

More recent studies, however, have criticized the early work on fundamental methodological grounds.
Several exhaustive surveys3 of the research detail the various problems with that body of work,
including:

*  Because most studies used cross-sectional data rather than panel data, they were unable to
control for characteristics specific to particular sectors and countries—differences that might
have explanatory power for the different investment and location decisions (called the problem
of unobserved heterogeneity). Such characteristics might include, for example, a link between
dirty industries and natural resource use (meaning a reluctance to move away from those
resources?) or a sector’s high transport costs (meaning manufacturing can’t move too far away
from markets>®), and would result in underestimated pollution-haven effects for those sectors.

+ A related problem is that many studies aggregated industry figures to calculate overall
responsiveness to environmental policies. To the extent this is done, it masks the presence of
strong pollution-haven effects in particularly vulnerable sectors.

+  Most studies assumed that environmental policy was exogenously determined. But if there is
some way in which abatement costs are linked to environmental policy (that is, policy makers
set tougher standards for big polluters and more lenient standards for insignificant ones), then
if there is a pollution-haven effect, it will be to some extent offset by these linkages and will be
underestimated (the so-called problem of endogeneity).

2 See, for example, Low and Yeats (1992), Tobey (1990), McConnell and Schwab (1990), Lucas, Wheeler and Hettige (1992), Birdsall and
Wheeler (1993), Eskeland and Harrison (1997).

3 See, in particular, Brunnermeier and Levinson (2004), Copeland and Taylor (2004), Levinson and Taylor (2004).

4 Such an effect is found in Ederington, Levinson and Minier (2003).

5  The cement sector is an obvious example.
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A rich body of work in the last 10 years or so has corrected for these problems in various ways and has
consistently found a statistically significant pollution-haven or competitiveness effect.6 The bottom line
seems to be that while on average there is no significant effect, some sectors can be strongly impacted.
These tend to be sectors with high energy costs and highly polluting firms, such as aluminum smelting
or iron and steel production.

Confirmation for these findings comes from another line of research, which seeks to identify the
competitiveness impacts of climate policies specifically—policies that mimic the types of regulations this
paper considers, since they would raise the cost of thermal-generated electricity. These studies are useful
in the context of this paper because they typically seek to identify both direct costs of the regulations and
indirect costs, which are attributable only to increases in the cost of electricity.

Most of this work focuses on the competitiveness impacts of the European Union Emission Trading
System (EU ETS), introduced in January 2005. These studies indicate that only some sectors and
subsectors within European industry are susceptible to any significant loss of competitiveness (Reinaud,
2008; Hourcade, Demailly, Neuhoff and Sato, 2007; Bruyn, Nelissen, Korteland, Davidson, Faber and van de
Vreede, 2008). These include lime, cement and clinker kilns; primary aluminum smelters; integrated steel
mills and electric arc furnace ovens; and certain chemicals, and costs for those among them that are the
worst hit can increase by as much as 8 per cent. Studies from Australia (CISA, 2008) and the United States
(Morgenstern, Aldy, Herrnstadt, Ho and Pizer, 2007; Aldy and Pizer, 2009) point to a similar set of sectors
and subsectors, and to similar impacts.

But indirect costs are typically much lower than total costs, and these are the ones that are most relevant
if we are interested in the impacts of electrical sector regulation. Hourcade et al. (2007), modelling policies
that they assumed would mean an electricity price increase of 10 euros per megawatt-hour, found that in
the United Kingdom only four sectors had potential indirect impacts that equalled more than 4 per cent
of gross value added: aluminum (9 per cent), other inorganic basic chemicals (5.7 per cent), fertilizers and
nitrogen (5.3 per cent), and industrial gases (4.3 per cent). These sectors accounted for less than 0.2 per
cent of the United Kingdom’s GDP. In the end, these results suggest that broad competitiveness impacts
as a result of electrical sector regulation are probably not likely, and that significant impacts would be
limited to a few highly energy-intensive sectors.

On the other hand, a number of environmental policies for the energy sector exist that would not be
costly. Energy efficiency of production and transmission, for example, typically end up having negative
costs, with short payback times and positive returns on investment. These sorts of policies would increase
the competitiveness of downstream industries that rely on electrical power.

Even for the sorts of regulations that are costly, stringent regulation in the electricity sector has a number
of significant potential benefits. The so-called co-benefits of decreasing China’s reliance on coal, for
example, are enormous, and include significant potential public health benefits from clean air, increased
energy security and an improved balance of payments. Stringent regulation in the area of energy also leads
to increased exports of environmental goods in the clean energy sector as firms innovate in response to
new, tighter rules, and then export the products of their innovation (Constantini and Crespi, 2008). This is
widely touted as evidence in support of the Porter hypothesis: strict regulation breeds greater efficiency
and innovation, which actually results in an improved competitive position for regulated firms.

Finally, efforts to steer China down a low-carbon energy path could pay off for China’s exports more

6 For surveys of this body of work see Brunnermeier and Levinson (2004), Copeland and Taylor (2004), Levinson and Taylor (2004),
Taylor (2004), SQW Ltd. (20006).
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broadly. In both the European Union and the United States, there are efforts to legislate the use of trade
measures that would discriminate at the border on the basis of embedded carbon (Wooders, Reinaud
and Cosbey 2009), and any policies that lowered China’s emissions from manufacturing processes would
provide a shield against targeting by such measures. Such policies would also provide ammunition
to academics and others who argue that China’s performance on climate change and other forms of
pollution is in fact proactive and powerful (Zhang, 2008). In the end, this would impact on the so-called
Brand China, and may thereby benefit China’s exports and facilitate outward investment.

The links that connect energy policy, and electricity in particular, to a sustainable trade policy are clear,
if complex. As described above, they include both risks and opportunities. The electricity sector is thus a
useful case to consider, as it demonstrates that trade policy in a globalized world also involves policies
that are not directly related to trade. In constructing a sustainable trade strategy for China, policy makers
cannot avoid the need to broaden their focus to include areas like energy policy, which have a clear
impact on the final effectiveness of any such strategy.

3.0 The Present Situation in China

This section will describe the current status of China’s electrical power sector. It will first discuss the scale
and efficiency of the various elements of the industry, and will then look at the environmental impacts
of current electrical power sector activities. Finally, it will describe the existing legal and regulatory
framework for the governance of the electrical power sector and the types of policy instruments currently
used.

3.1 Scale and Efficiency of China’s Electrical Power Sector

By the end of 2007 the installed capacity of China’s power industry had reached 713 gigawatts, up 14.4
per cent from 2006. Over the past five years China’s installed capacity has increased by 71,000 megawatts
per year, with an annual growth of 25 per cent, a miracle of power development both in China and around
the world. China’s per capita installed capacity also increased, from 0.3 kilowatt in 2002 to 0.54 kilowatt
in 2007, an increase of 80 per cent, and up to 11 times more than the 0.05 kilowatts China produced per
capita in 1980, when the reform in the power industry began.

China’s installed power capacity has ranked second in the world since 1996, just behind the United
States. In 2006 the United States’ installed capacity amounted to 1,076 gigawatts, and per capita installed
capacity reached 3.6 kilowatts. Thus, the per capita installed capacity of the United States is nearly seven
times that of China. In 2006 Japan'’s installed capacity amounted to 26 gigawatts, and per capita installed
capacity reached 2 kilowatts, up to almost 4 times that of China. South Korea’s installed capacity was
approximately 65 gigawatts, and per capita installed capacity reached 1.33 kilowatts, up to 2.4 times that
of China.

Installed hydropower capacity in China has reached 145 gigawatts, up 11.5 per cent over 2006 (see Table
1). Seven power-generating units of the Three Gorges Power Station were put into operation in 2007,
with power-generation capacity of up to 14.8 gigawatts. In recent years construction has begun at many
hydroelectric projects, such as Longtan, Xiaowan, Goupitan, Pubugou, Jinping, Laxiwa, Xiangjiaba and
Xiluodu, some of which are already operating. The Xiluodu Power Station was opened in the Jinsha River
Valley on November 8, 2007.

China’s thermal power capacity was 554 gigawatts in 2007, up 14.6 per cent over 2006, but the growth
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rate had dropped by 9 per cent. This significant slowdown should, over time, improve what has in the past
been an excessive trend of continuously growing installed thermal power capacity, and so we expect a
more optimized power structure to appear gradually in the near future.

In 2007 China’s installed nuclear power capacity reached 8.9 gigawatts when the two 1-gigawatt nuclear
power generating units at the Tianwan Nuclear Power Station were put into operation.

The same year, China’s wind power capacity made breakout progress, and other new forms of energy
production grew steadily as well. The total nationwide installed wind power capacity reached 4 gigawatts,
an increase of 94.4 per cent over the previous year. The new capacity added in 2007 was almost equivalent
to the total sum in all previous years.

In terms of power production and supply, China grew very quickly in 2007 (see Table 2). China’s power
production reached 3.2 million gigawatt-hours, up 14.9 per cent over the previous year; of this, hydropower
accounted for 434,000 gigawatt-hours, an increase of 15.41 per cent; thermal power produced 2.7 million
gigawatt-hours, an increase of 14.62 per cent; and nuclear power accounted for 62,000 gigawatt-hours,
an increase of 16.26 per cent. In the past five years, China’s power production grew from 1.654 million
gigawatt-hours in 2002 to 3.256 million in 2007, with a mean annual growth rate of 19 per cent. Over the
same period, per capita power production increased from 1,474 kilowatt-hours to 2,449 kilowatt-hours, a
total increase of 975 kilowatt-hours, representing a mean annual increase of approximately 200 kilowatt-
hours.

A significant gap exists between China and other countries with respect to per capita power production.
For example, the United States’ power production in 2006 was 4.065 million gigawatt-hours, or 13,550
kilowatt-hours per person, 5.5 times the 2007 per capita production of China.” Japan’s 2006 total power
production was 1.077 million gigawatt-hours, or 8,451 kilowatt-hours per person, 3.5 times that of China.
South Korea produced 391,000 gigawatt-hours in 2006, or 7,995 kilowatt-hours per person, 3.3 times
China’s production.

China’s power consumption per unit of GDP is higher than that of more-developed countries. In 2006
China produced 2.834 million gigawatt-hours of power, and its GDP reached 20.9 trillion yuan, equivalent
to US$2.7 trillion, making the country’s power consumption up to 10,508 kilowatt-hours per US$10,000
of GDP. But the United States’ total power production in 2006 was 4.070 million gigawatt-hours, and the
country’s GDP reached US$13.2 trillion, resulting in power consumption of up to 3,078 kilowatt-hours per
US$10,000. Thus, China’s power consumption based on GDP is 3.4 times that of the United States. It is
also 4.79 times that of Japan and 2.07 times that of South Korea, respectively, showing a bigger gap with
the developed countries. Some of this gap is undoubtedly due to China’s economic structure, which has
a much smaller service sector than most developed economies. But in any case, China still has a long way
to go in power development and conservation.

7  Data from 2007 were not available for other countries besides China; therefore, here and below we compare 2007 data from China to
2006 data from other countries.
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Table 3.1: China’s power production and installed capacity in 2007.

Total Type of power as % of total
. Installed capacity, Power Installed
Power production, TWh GWp Y production capacity
Total 3208.7 713.3 100 100
Hydroelectric 434.3 145.0 13.5 20.3
Thermal 2701.3 554.0 84.2 77.7
Nuclear 62.1 8.9 1.9 1.2
Wind 4.0 <1
Others 11.08 1.4 <1 <1

Source: Statistics database, Chinese Economic Information Network. Numbers may not sum precisely due to rounding errors.

As Table 3.1 shows, thermal power production holds the lion’s share of China’s power structure, both of
installed capacity and power production. In 2007 thermal power accounted for 77.7 per cent of China’s 713
gigawatt installed capacity, and thermal power constitutes an even bigger proportion, up to 84.2 per cent
of power production. In fact, such high dependency on thermal power is one of most important features of
China’s power industry. Thermal power has remained at over 70 per cent of China's installed power capacity
since the 1950s and has even topped 80 per cent in certain years. Thermal power has remained at around
80 per cent of China’s total power production since the 1990s and has even risen slightly (Table 3.2). The
worldwide average for coal-fired power production is 38 per cent, accounting for 31.7 per cent of production
in the United States (excluding oil and natural gas), 63 per cent in Japan (including oil and natural gas), and
62 per cent in South Korea (including oil and natural gas). Thus, the share of China’s power supply that comes
from coal is twice the world average.?

China’s abundant hydropower resources could theoretically generate 690 gigawatts. Since 1949 the Chinese
government has always attached great importance to comprehensive development and utilization of
hydropower, and China has constructed many world-class, superscale hydropower stations, such as the
Gezhouba Hydropower Station, Ertan Hydropower Station, Three Gorges Hydropower Station and Longtan
Hydropower Station in the southwestern region and Longyangxia and Liujiaxia hydropower stations in the
northwestern region. By the end of 2007 China'’s installed hydropower capacity reached 145 gigawatts, the
highest in the world. Hydropower accounted for 20.4 per cent of China'’s total installed power capacity, 2 per
cent above the world average of 19 per cent in 2006. Hydropower is a new force among China’s renewable
energy resources, and it also represents China’s power advantage. For instance, the installed hydropower
(excluding pumped storage'9) of the United States—the world’s largest power consumer—amounted to
only 77.4 gigawatts in 2006, half that of China; hydropower in the United States accounted only for 7.9 per
cent of its installed power capacity, 12 per cent lower than in China.

8 Inthe available Chinese power production statistics, wind is grouped together with “other.”

9  China’s thermal power production is mainly achieved through coal-fired production. For instance, 1,187.6 million tonnes of coal was used
for thermal power generation in 2006, amounting to 50.37 per cent of China’s total coal supply in that year; only 13.4 million tonnes
of oil was used for power generation, amounting to only 3.6 per cent of China’s oil supply (China Statistical Yearbook 2007, Chapter
VID).

10 A method of storing hydropower by pumping water against gravity and releasing it later.
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Table 3.2: China’s power balance sheet (in 100 million kWh).

1990 1995 2000 2004 2005 2006 2007
Total production (includes other
types of power, such as wind, 6,212.0 1,0077.3 | 13,556.0 22,033.1 | 25,002.6 | 28,657.3 32815.5
not specifically listed)
Hydropower 1,267.2 1,905.8 2,224.1 3,535.4 3,970.2 4,357.9 4,852.6
Thermal power 4,944.8 8,043.2 1,141.9 | 17,955.9 | 20,473.4 | 23,696.0 | 27,229.3
Nuclear power 0.0 128.3 167.4 504.7 530.9 548.4 621.3
Power imports (+) 19.3 6.4 15.5 34.0 50.1 53.9 42.5
Power exports (-) 0.9 60.3 98.8 94.8 11.9 122.7 145.7
Total power supply 6,230.4 | 1,0023.4 | 13,472.7 21,972.3 | 24,940.8 | 28,588.4 | 32,712.4
Total power consumption 6,230.4 | 1,0023.4 13,471.4 21,971.4 | 24,940.4 | 28,588.0 32,711.8
End consumption 5,795.8 9,278.9 12,534.7 | 20,550.8 | 23,233.9 2,6729.1 30650.1
Industry 4,438.7 6,915.3 8,716.9 14,833.7 16,775.2 | 19,388.9 | 22,569.1
Zic;\:;iebr[;ctrizr:]slrzlsssmon and 434.6 744.5 936.7 1,420.6 1,706.5 1,858.8 2,061.7
Power consumption by sector
(including transmission and
distribution loss):
Agriculture, forestry,
animal husbandry, fisheries 426.8 582.4 673.0 808.9 876.4 947.0 979.0
and water conservation
Mining 4,873.3 7,659.8 9,653.6 16,254.3 18,481.7 21,247.7 | 24,630.8
Construction 65.0 159.6 154.8 222.1 233.9 2711
Transportation,
warehousing and postal 105.9 182.3 281.2 449.6 430.3 467.4 309.0
industries 531.9
Wholesale, retail, 929.8
accommodation and food 76.2 199.5 393.6 735.4 752.3 847.3| 17,08.6
service sectors
Others 202.4 234.2 643.2 1,036.6 1,340.9 1,555.9
Personal consumption 480.8 1,005.6 1,672.0 2,464.5 2,824.8 3,251.6 3622.7

Source: China Statistical Yearbook 2008, table 6.6. Numbers may not sum precisely due to rounding errors.

China’s nuclear power construction began in the 1980s. The Qinshan Nuclear Power Station, in Zhejiang
Province, is the first nuclear power station designed and constructed by China. A 288-megawatt pressurized
water reactor unit was installed in the first phase. The Daya Bay nuclear power station, commissioned in
1994, was the first pressurized water reactor nuclear power station in China, which was entirely imported,
with two reactors, each with an installed capacity of 984 megawatts. At the end of 2007 China’s installed
capacity of nuclear power reached 8.85 gigawatts, accounting for 1.2 per cent of total installed power
capacity. As of 2006, 442 nuclear power stations were operating worldwide, with a total installed capacity of
370 gigawatts, accounting for 16 per cent of the world’s total installed power capacity. Thus, the proportion
of China’s installed power capacity that comes from nuclear power is 15 percentage points lower than the
world average.

To optimize the power structure, realize energy savings and emission reductions, save fossil energy resources
and increase the power supply, China formulated the Renewable Energy Law in 2005, aimed at encouraging
market players to invest actively in non-fossil energy resources such as wind, solar, hydropower, bioenergy
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and wave power. China also promulgated a special price policy and established a wind power price subsidy
fund to support the development of wind power. In recent years China’s wind power has made rapid
progress. Under the 11th Five-Year Plan, China’s installed wind power capacity will reach 5 gigawatts, thirty
large (100 megawatts and above) wind power projects will be completed, and several 1-gigawatt wind power
bases will be constructed in provinces such as Inner Mongolia, Hebei, Jiangsu and Gansu. This goal is likely to
be realized two years ahead of schedule.

Influenced by the threat of global climate change, various countries, especially the developed countries,
started an upsurge of new energy exploitation and construction in order to minimize the effects of fossil
energy on the atmosphere and optimize the energy structure. For example, during 2005 and 2006 the
installed capacity of wind power in the United States increased at a rate of 30 per cent annually; at the end
of 2006 the installed wind power capacity in the United States reached 16.8 gigawatts, accounting for 1.7 per
cent of the country’s total installed capacity. Some reports also indicate that more than 5 gigawatts of wind
power were put into operation in 2007 in the United States. Zou (2008) have estimated that by the end of
2009, the United States will surpass Germany to become the largest wind power producer in the world, and
the price of wind power will decline from its 1990s price of US$0.38 per kilowatt-hour to between US$0.04
and US$0.06, in tandem with the large-scale industrialization of wind power in the United States.

As far as power transmission, at end of 2007 transmission lines carrying 220 kilovolts and above reached
327,000 kilometres in China, the capacity of China’s substations reached 1,144 million kilovolt-amperes,
transregional power transmission increased from 20,700 gigawatt-hours in 2002 to 120,700 gigawatt-hours
in 2007, and interprovincial power exchange grew from 80,400 gigawatt-hours in 2002 to 144,500 gigawatt-
hours in 2006. Those changes show that the power grid has been optimized to some extent. The power grid
has grown at a rate of nearly 10 per cent annually since end of the 10th Five-Year Plan, and investment in
power grid construction reached 245.1 billion yuan in 2007, an increase of 20.7 per cent over the previous
year.

China’s power industry is excessively reliant on coal. High coal demand and the vast land area of China, which
stretches more than 2,000 kilometres from north to south, makes coal transportation and supply a particular
challenge for China’s power supply. For instance, the train from Yangquan, Shanxi Province, takes two to
three days to arrive at the coastal areas in Guangdong Province. The capacity of both road and rail transport
has become saturated. If China does not accelerate the process of adjusting its power structure, instead
building up more coal-fired power projects in the southeastern coastal regions, coal transportation will meet
great difficulty in the event of serious natural disasters. Events such as the January 2008 coal shortage, caused
by heavy snowfall, will likely reoccur. The strong coal demand will also create tension in the coal supply.
China consumed 1.143 billion tonnes of coal for power generation in 2006 and 1.282 billion tonnes in 2007,
an increase of 139 million tonnes, or 12 per cent. In the same two years, China’s coal production grew more
than 8 per cent, and in 2007 China'’s raw coal yield increased only by 143 million tonnes. The increase in coal
consumption of 139 million tonnes for power generation was coupled with growing demand for coal for the

production of steel, iron, petrochemicals and additional coal exports.

3.2 Effects of the Power Industry on the Environment

The power industry is typically a pollution-intensive industry. It produces a lot of industrial waste gas, waste
water and solid waste. In 2006 China’s power and heat production and supply industries accounted only for
7.6 per cent of the value of China’s industry, but accounted for 59.0 per cent, 44.8 per cent and 0.19 per cent,
respectively, of the emissions of sulphur dioxide, industrial soot and industrial dust. It also produced 10.4 per
cent of the emissions of industrial waste water and 20.2 per cent of all industrial solid waste (Table 3.3).
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Table 3.3: Emissions of industrial airborne pollutants, waste water and solid waste by industry, 2006, as
percentages of total for all industry in China.

Industry Added Sl:l|p|.1ur Soot Dust Waste Solid
value dioxide water waste
Coal mining and dressing 3.94 0.71 1.57 2.44 2.60 13.62
Oil and natural gas exploitation 6.57 0.15 0.13 0.04 0.54 0.08
Ferrous-metal mining and 0.65 0.26 0.22 0.51 0.74 9.63
dressing
Non-ferrous-metal mining and 0.74 0.48 0.28 0.28 2.03 12.91
dressing
Non-metal minerals mining and 0.42 0.27 0.67 119 0.47 0.82
dressing
Other minerals mining 0.00 0.01 0.04 0.03 0.04 0.08
Agricultural by-product
p;gocessing 3.83 0.82 2.08 0.10 4.54 1.02
Food processing 1.61 0.51 0.65 0.03 2.07 0.25
Beverages 1.58 0.57 1.14 0.03 2.69 0.57
Tobacco 2.61 0.07 0.09 0.03 0.14 0.03
Textiles 4.35 1.48 1.60 0.08 9.51 0.48
Clothing, shoes and hats 2.01 0.10 0.14 0.01 0.66 0.05
Leather, furs, down and related 129 0.09 0.13 0.03 0.98 0.04
products
Timber processing, including
wood, bamboo, rattan, palm 0.75 0.23 0.48 0.21 0.25 0.09
and grass
Furniture 0.55 0.01 0.05 0.01 0.04 0.02
Paper and paper products 1.52 2.10 2.70 0.17 18.00 1.12
Pnnt.mg and reproduction of 0.61 0.01 0.03 0.00 0.06 0.01
media
Cultural, educational and sports
0.51 0.00 0.01 0.06 0.04 0.00
products
Oil processing, coking and 254 3.24 4.75 2.52 3.38 1.25
nuclear fuel processing
Chemical materials and
chemical manufacturing 593 5:46 6.59 242 1615 715
Pharmaceutical manufacturing 1.99 0.36 0.58 0.03 2.07 0.18
Chemical fibre manufacturing 0.66 0.65 0.59 0.03 2.38 0.26
Rubber manufacturing 0.79 0.23 0.23 0.01 0.29 0.07
Plastics manufacturing 1.83 0.10 0.09 0.00 0.16 0.03
Non-metal mineral products
manufacturing 4.01 9.14 15.80 70.16 2.07 2.97
Ferroys—metal smelting and 269 2.32 9.38 1574 753 20.52
pressing
Non-ferrous-metal smelting
. 3.51 3.40 1.94 1.95 1.57 3.90
and pressing
Metal products manufacturing 2.44 0.20 0.28 0.17 1.08 0.16
ig':ﬁ;:iljg:gpment 4.17 0.26 0.36 0.51 0.60 0.14
Special equipment
! 2.52 0.1 0.23 0.03 0.55 0.10
manufacturing

Source: China Statistical Yearbook 2007, chapters 12 and 14.
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Coal-fired power makes up a relatively high share of China's power structure, aggravating the environmental
impact of the power industry in China. Worldwide in 2006, coal-fired power accounted for 41 per cent of
installed power capacity, hydropower for 19 per cent, nuclear for 16 per cent, natural gas for 15 per cent,
oil for 16 per cent and others for 1 per cent. The installed capacity of coal-fired power in China, however,
has always remained over 70 per cent since 1949, and reached 78 per cent in 2006, almost twice the global
average of 41 per cent (International Energy Agency [IEA], 2007). Correspondingly, China’s nuclear power,
natural gas power and utilization of new energy resources are far below the world averages.

Coal-fired power generation has significant environmental impacts. First, coal-fired power generation
requires a large amount of water and generates much waste water. We estimate that water for the power
industry, especially for thermal power, accounts for 40 per cent of China’s industrial water use. In 2006, 10.4
per cent of China’s industrial wastewater emissions originated from the power industry.

Second among the environmental impacts of coal is the fact that extensive coal mining itself causes
environmental pollution. Coal consumption for electrical generation in China reaches over one billion tonnes
annually, about 50 per cent of China’s total coal supply. Some of the serious environmental problems caused
by coal mining include destruction of farmland and local ecosystems and damage to underground water and
land resources. Coal mining is also one of the more pollution-intensive industries in China (Table 3.3).

Third, power production from coal causes severe air pollution. If calculated by China’s previous thermal
power sulphur dioxide emission level of 5.7 grams per kilowatt-hour and carbon dioxide emission level of
1,050 grams per kilowatt-hour, China’s thermal power production in 2007 emitted about 15.4 million tonnes
of sulphur dioxide and 2.8 billion tonnes of carbon dioxide. China now is first in the world in emissions of both
sulphur dioxide and carbon dioxide, both greenhouse gases. Our data show that coal-fired power production
is the largest contributor. Power generation from coal emits 28 per cent more carbon dioxide than oil and 69
per cent more than natural gas to produce the same amount of power.

Furthermore, sulphur dioxide from coal combustion is the largest contributor to acid rain, and more than one-
third of China’s land area is already acidified. Sulphur dioxide and carbon dioxide pollution also have high
economic costs and markedly endanger public health.

Compounding the situation, highly energy-consuming and polluting small units make up a high proportion
of China’s coal production and supply. Over the last five years, thermal power units with capacity below 100
megawatts still constituted 25 to 30 per cent of China’s installed thermal power capacity (Table 3.4). Even in
2007 the capacity of such small generating units still reached 104 gigawatts, accounting for 18.6 per cent of
thermal power capacity. These poorly equipped, small thermal power units have lower production efficiency
and create serious pollution and waste.
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Table 3.4: Size distribution of China’s installed capacity of thermal power units, 2002-2006.

| 2002 | 2003 | 2004 | 2005 | 2006
100 MW and over:
Number of units 855 931 1026 174 1393
Installed capacity (megawatts) 190.8 208.8 236.2 278.0 358.7
Proportion of thermal power capacity (%) 71.84 72.06 72.69 72.37 74.11
200,000 kilowatts and over:
Number of units 519 554 612 708 880
Installed capacity (megawatts) 152.0 164.1 186.4 221.2 295.4
Proportion of thermal power capacity (%) 57.34 56.64 57.38 57.59 61.03
300,000 kilowatts and over:
Number of units 314 342 394 480 635
Installed capacity (10,000 kilowatts) 110.7 121.2 142.2 174.9 244.4
Proportion of thermal power capacity (%) 41.69 41.82 43.76 45.53 50.44

Source: SERC (2007).

Compared with large power-generation units, small thermal power units are highly inefficient. For
example, 600-megawatt supercritical units consume only 299 grams of standard coal to produce one
kilowatt-hour of electricity, but 50-megawatt units consume as much as 450 grams of coal to produce
the same amount. In other words, small generating units consume more than 50 per cent more coal than
big modern generating units to produce the same amount of power. Of the over 1.3 billion tonnes of
coal consumed by China’s power industry in 2007, small generation units (100 megawatts or below) used
about 0.4 billion tonnes.

Small generating units are also more polluting than large ones. In 2006 the power industry emitted over
14 million tonnes of sulphur dioxide, accounting for over half of total emissions, of which thermal power
units of 100 megawatts and below were responsible for 5.4 million tonnes. In other words, small power
units produced about 39 per cent of the sector’s sulphur dioxide emissions while producing less than 26
per cent of its power. Emissions from small thermal power units also include numerous nitrogen oxide
compounds, soot, dust and solid waste.

In short, the annual coal consumption for China’s small thermal power units, which can generate 104
gigawatts, is approximately 110 million tonnes more than that of big units of the same generating
capacity, resulting in additional emissions of 220 million tonnes of carbon dioxide every year. Thus,
it's urgently required that China shut down small thermal power units, promote a clean approach to
development of the power industry and improve the country’s ability to respond to climate change.

Because coal-fired power is still a mainstay of the Chinese power supply and cannot reach zero emissions,
the environmental impact of China’s power industry will continue to increase. More seriously, a big gap
still exists between China and developed countries with respect to the efficiency of the power industry.
More pollution will occur if China’s energy resources are not fully utilized. For instance, China’s coal
consumption for power generation is 50 to 60 grams per kilowatt-hour higher than the highest efficiency
level in the rest of the world, meaning that China unnecessarily consumes about 100 million extra tonnes
of standard coal for power generation every year. Power transmission loss in China is 2.0 per cent to 2.5
per cent higher than that of internationally advanced power companies, resulting in an additional power
loss of 45,000 gigawatt-hours per year, an amount roughly equivalent to the annual power consumption
of a province in central China. The mean water consumption of thermal power plants is 40 to 50 per cent
higher than in the world’'s advanced thermal power plants, resulting in additional consumption of 1.5
billion cubic metres of water per year.
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China’s rapid economic development presents the likelihood of even greater societal demand for power.
Through energy conservation and emission reductions, China’s coal consumption per kilowatt-hour
produced could decline along with emissions of sulphur dioxide. However, since China’s total coal
consumption is still growing substantially, emissions and other environmental pressures from the entire
society’s coal use will further increase. The momentum needed to reduce China’s overall pollution, or
even to maintain it at current levels, has yet to be achieved.

3.3 Legal Framework for Environmental Protection in China’s Power Sector
The existing legal framework for environmental protection in China’s power industry comprises the
following fourteen laws:

1. Environmental Protection Law of the People’s Republic of China

2. Law of the People’s Republic of China on the Prevention and Control of Atmospheric Pollution

3. Law of the People’s Republic of China on the Prevention and Control of Water Pollution

4, Marine Environment Protection Law of the People’s Republic of China

5. Law of the People’s Republic of China on Prevention and Control of Pollution from Environmental
Noise

6. Law of the People’s Republic of China on Prevention of Environmental Pollution Caused by Solid
Waste

7. Law of the People’s Republic of China on Prevention and Control of Radioactive Pollution

8. Law of the People’s Republic of China on Water and Soil Conservation

9. Law of the People’s Republic of China on Environmental Impact Assessment

10. Cleaner Production Promotion Law of the People’s Republic of China

11. Law of the People’s Republic of China on Energy Conservation

12. Renewable Energy Law of the People’s Republic of China

13. Power Law of the People’s Republic of China

14. Energy Law of the People’s Republic of China

The basic idea and framework of China’s environmental protection policies is that the polluter pays to
pollute. Within a certain range (within the permissible range of environmental capacity), the government
permits firms to pollute freely. However, the polluters must pay for any emissions over this limit. The

government collects the pollutant discharge fees and uses the revenues for environmental protection
and research. In recent years China has tightened its environmental protection laws and standards. For
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example, no matter how much air pollution polluters emit, they must pay for it, while in the past the
polluters paid nothing if they produced air or water pollution below the permissible level.

The implementation of China’s laws and regulations requires the government to formulate the
environmental quality standards and discharge standards, formulate the discharge fee packages for
different types and amounts of pollutants, and collect and use the discharge fees.

The environmental protection authority of the State Council is the Ministry of Environmental Protection,
which plays a key role in formulating China’s environmental quality and emission standards. Under the
Environmental Protection Law, this ministry is responsible for formulating the state’s environmental
quality standards; setting the national pollutant discharge standards according to the environmental
quality standards and the economic and technical conditions of the country; and establishing a supervision
system, formulating supervision criteria and building up a supervision network to enhance environmental
supervision and management in collaboration with relevant departments and organizations.

To implement the national environmental protection laws, the State Council also formulated the
Administrative Regulations on the Collection and Use of Pollutant Discharge Fees. The latest version was
amended and adopted on July 1, 2003, by Decree No. 369 of the State Council of the People’s Republic of
China. Article 12 of the regulations requires polluters to pay pollutant discharge fees in accordance with
the following provisions:

1. Under the Law on the Prevention and Control of Atmospheric Pollution and the Marine Environment
Protection Law, fees for polluting the air and ocean are based on the types and quantities of
pollutants.

2. Under the Law on the Prevention and Control of Water Pollution, fees for water pollution are based
on the types and quantities of pollutants, but are doubled if the pollution exceeds state or local
discharge standards.

3. Under the Law on Prevention of Environmental Pollution Caused by Solid Waste, fees for industrial
solid waste are based on the types and quantities of pollutants if no storage or disposal facilities and
sites are built for the waste or if the storage or disposal facilities and sites for industrial solid waste
don’t comply with environmental protection standards. Fees for hazardous waste discharge are based
on the types and quantity of pollutants if the land-filling of hazardous waste doesn’t comply with the
relevant state regulations.

4. Under the Law on Prevention and Control of Pollution from Environmental Noise, discharge fees
are paid according to the noise level if the pollution from environmental noise exceeds the national
environmental noise standards.

These discharge fees don't relieve the polluters of their responsibility to prevent and control pollution or
to pay compensation for pollution damages, or from any of the other responsibilities they have under the
various laws and administrative regulations.

Under Article 11 of these regulations, the State Council’s pricing departments, financial departments,
and environmental protection and economic trade authorities formulate the national discharge fees
according to industrial pollution prevention and control requirements and the economic and technical
realities of the polluters. Revision of the discharge fees occurs through an advance notice system.
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Lower-level governments also play a crucial role in this aspect of environmental regulation. If the national
standards do not specify fees, the governments of provinces, autonomous regions and municipalities
that are directly under the central government may formulate local levy standards for discharge fees
and report to the State Council’s pricing and financial departments and environmental protection and
economic trade authorities for filing.

Under Article 12 of the regulations, the national environmental protection authorities are responsible for
determining and publicizing the allowable types and quantities of pollutants and the discharge fees.

Article 18 specifies that the discharge fees must be included in the budget and incorporated into special
environmental protection funds. The fees are mainly used for loan granting or loan interest discounts
for prevention and control of key pollution resources; regional pollution prevention and control;
development, demonstration and application of new pollution prevention and control technologies and
techniques; and any other pollution prevention and control projects stipulated by the State Council.

The State Council’s financial departments may prepare more detailed implementation methods after
soliciting the opinions of the State Council’s environmental protection authorities and other concerned
departments.

The environmental protection laws allow the governments of provinces, autonomous regions and
municipalities directly under the central government to formulate local environmental quality standards
for issues not covered under the federal environmental quality standards. Provincial and municipal
governments may also formulate local pollutant discharge standards for pollutants not covered by
the national pollutant discharge standards or formulate stricter local pollutant discharge standards for
pollutants that are covered by the national pollutant discharge standards. These standards must then be
reported to the State Council’s environmental protection authority for filing. These governments may also
issue regular environmental communiqués jointly with the national environment departments.

China’s environmental protection laws are mainly implemented by two approaches. First, as a national
economic sector, and as the major producer of air pollution, water pollution, radioactive pollution, solid
waste, environmental noise, marine pollution and more, the power industry is expected to implement the
relevant environmental protection laws and regulations of China.

Second, the Chinese government formulates special environmental laws for the energy and power
sectors. For instance, under Section 2 of Article 30 of the Law on Energy Conservation, which covers
industrial energy conservation, the State Council’s energy conservation and other relevant departments
formulate technology policies to promote energy savings at the firm level within major energy-consuming
industries such as power, steel and iron, non-ferrous metals, building materials, oil processing, chemicals
and coal. Through Article 31, the state encourages industrial enterprises to adopt highly efficient and
energy-saving motors, boilers, furnaces, fans and pumps, and to employ co-generation technology,
residual heating and pressure utilization, clean coal technology and advanced energy monitoring and
control technologies. Under Article 32, enterprises supplying power to the grid are also required to buy
power from clean and efficient co-generation units, residual heating and pressure-generating units and
other compatible generating units, with the price subject to state regulations. Article 32 is implemented
under the regulations of the State Council’s relevant departments on energy conservation and power-
generation scheduling management. Article 33 prohibits the construction of coal-fired power generation
units, oil generation units and coal-fired thermoelectric units.

Article 5 of the Electricity Law requires companies that construct, produce, supply and utilize power to
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protect the environment, adopt new technology, reduce harmful emissions and prevent the pollution
and other hazards. The state encourages and supports the use of renewable energy resources and clean
energy generation.

Environmental protection in the power industry is mainly carried out through the State Electricity
Regulation Commission. The power industry association is responsible for developing management
methods and implementation details that are in accordance with the environmental protection laws.

3.4 Policy Instruments for Environmental Protection in China’s Power Sector

The environmental protection policy instruments frequently used in China’s power sector include
administrative measures, command and control measures, and economic tools. These policy measures are
reflected in recent energy conservation and emission reduction actions.

At the end of 2001 China’s State Environmental Protection Administration initiated the national 10th Five-
Year Plan for Environmental Protection to address the grim situation of environmental protection in China.
The plan proposed energy-conservation and emission-reduction goals specifying that by 2005 sulphur
dioxide emissions from the power industry would be reduced by 10 to 20 per cent from 2000 levels and the
average coal consumption of coal-fired power plants would drop to 15 to 20 grams per kilowatt-hour below
2000 levels.

Unfortunately, this goal was not achieved. Sulphur dioxide emissions increased by 27.8 per cent over
2000 levels, and chemical oxygen demand declined by only 2.1 per cent, far below the goal of a 10 per
cent reduction. In the 11th Five-Year Plan, the state requires that by 2010, energy consumption per unit
of GDP will be reduced by 20 per cent from 2005 levels and emissions of major pollutants will drop by 10
per cent.

Table 3.5: Key indicators of economic and social development for the 11th Five-Year Plan in the category
“Population, Resources and Environment.”

Average .
. 2010 Cumulative 5-
Indicator 2005 (projected) annual year change (%)
growth (%)

Total population (billions) 1.31 1.36 <0.8
Energy consumption per unit of GDP -20
Water consumption per unit of industrial added value -30
Efficient utilization coefficient of agricultural irrigation water| 0.45 0.50 11
Comprehensive utilization rate of industrial solid wastes (%) 55.8 60 8
Total farmland (100 million hectares) 1.22 1.2 -0.3
Reduction of total emissions of major pollutants (sulphur 10
dioxide and chemical oxygen demand)
Forest cover (%) 18.2 20 10

Note: GDP used in calculations was based on constant 2005 prices.

To achieve the objectives of energy conservation and emission reduction, China’s environmental protection
policy instruments comprise the following four types:

1. Administrative. Such policy instruments are characterized by incorporation of the objectives of energy
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conservation and emission reduction into the everyday working systems of government bodies and
officials. For instance, these policies devolve these objectives onto governments and government
officials at various levels, determines the local governments’ specific objectives and responsibilities for
energy conservation and emission reduction, and call for establishment and improvement of statistics
and an assessment and examination system for energy conservation and emission reduction. The results
of implementation of these objectives are linked to the appointment and promotion of government
officials and the leaders of state-owned businesses.

2. Command and control. China has enhanced its Energy Conservation Law and introduced the Renewable
Energy Law and Energy Law to help achieve the objectives of energy conservation and emission
reduction. Some technical standards and regulations have also been adjusted based on these laws.

3. Economic. These policy instruments cover three categories. The first is industrial policy. The Chinese
government formulates industrial policies for energy-intensive sectors such as steel and electrolytic
aluminum industries in order to substantially lift entry barriers in terms of energy efficiency and to speed
up the elimination of small steel-making and thermal power units that have out-of-date production
capabilities. The second category is research and development. China strengthens the financial support
for the development and utilization of energy-saving technologies as well as improvement of relevant
management systems. The third is economic measures; for example, China has established an emission
trading market.

4. Voluntary. China takes resource-saving as a basic national policy and also a key element of energy policy
in this new era. The country has also stepped up efforts to popularize energy conservation and emission
reduction and to raise public awareness of and skills in energy conservation so as to create an energy-
saving atmosphere in the entire society.

These administrative policy tools have distinct Chinese characteristics. The next part of this section will focus
on how to implement these policy instruments based on the example of energy conservation and emission
reduction in the power industry.

In order to achieve the objectives of energy conservation and emission reductions during the period of
the 11th Five-Year Plan, the Chinese government has undertaken a very important initiative: industrial
restructuring. The restructuring of the power industry aims to shut down and phase out highly polluting,
highly energy-consuming small thermal power plants and develop vigorously renewable energy resources.

As mentioned above, thermal power units below 100 megawatts are the source of the most serious pollution
and highest energy consumption in the power industry. In 2007 the State Council proposed the closure of
50 gigawatts of thermal power units during the period of the 11th Five-Year Plan, replacing them with the
installed capacity of larger and more energy-saving superscale or ultra-superscale thermal power units. This
means that 12 gigawatts to 13 gigawatts will be closed down annually. In 2007, the first year of this “big up/
small down” strategy, the State Council put forward a conservative objective of closing down 10 gigawatts of
capacity, the equivalent of a thousand 100-megawatt units. The council enacted many strong administrative
policy measures to accomplish this end.

First, the top leaders paid close attention and the parties concerned reached a consensus. Premier Wen
Jiabao announced the objectives and measures of energy conservation and emission reduction, while the
State Development and Reform Commission (SDRC)—the most powerful body in the State Council—was
responsible for implementation of policies to meet these objectives. The commission set up a special big up/
small down office for coordinating the work, and then published licensing measures that linked closing down
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small thermal power units with building big thermal power units. In this way, the approval and establishment
of new big thermal power units under the control of the commission was linked to the elimination of
backward small thermal power units (Guofa, 2007). This has alleviated the pressure on local government
officials and business leaders, which were previously responsible for deciding whether to close down thermal
power units. It also brought the power of the (SDRC) into full play: no new projects are established until the
closure objectives have been finished. Furthermore, these administrative policy measures or instruments
were put into place at the same time as the directors and vice-directors of the commission were personally
assuming responsibility.

Second, the specific big up/small down indicators or targets were assigned to various provinces, cities or
leading enterprises. For instance, the central power-generation groups played an active role in shutting down
small thermal power units in 2007. Among the closed units, facilities with a total capacity of 8.8 gigawatts
were closed by five central power-generation groups that held a total capacity of up to about 40 per cent of
the country’s energy supply. These closures accounted for 61.1 per cent of the total capacity closed down in
2007. The remaining 38.9 per cent of capacity, totalling 5.6 gigawatts, was closed by other enterprises whose
total capacity was nearly 60 per cent of the country’s energy supply.

Third, those indicators or targets are used to evaluate the performance of government officials. Environmental
protection indicators or targets are the keys to the promotion of government officials and leaders of state-run
businesses.

To achieve the objectives of energy conservation and emission reduction, including setting up big units
and shutting down small units, China has used many economic policy tools as well, of which we provide
three examples. First, the government cancels preferential electricity-pricing treatments for highly energy-
consuming enterprises, which raises their operating costs and spurs them to take energy-conservation and
emission-reduction measures. In 2007 the (SDRC) released a notice suspending the national electricity price
preferential treatment for electrolytic aluminum, ferroalloy and chlor-alkali enterprises and forcing local
governments to immediately stop local electricity-price preferential measures for high-energy-consuming
enterprises (SDRC, 2007b).

Second, the government also raises the sale price of power from thermal power plants that have been
retrofitted for desulfurization. This could encourage thermal power plants to transform to protect the
environment, but it also indirectly raises the cost of plants without desulfurization retrofitting. Under Article
4 of the (SDRC)’s management methods for the desulfurization price of coal-fired power generation units and
the operation of desulfurization facilities, currently in trial implementation (SDRC, 2007a), the desulfurization
retrofitting of existing coal-fired units is to be completed in accordance with the document SO2 Pollution
Control of Existing Coal-Fired Power Plants during the 11th Five-Year Plan, released by the commission
and the State Environmental Protection Agency. The price of power from facilities that have installed
desulfurization equipment will be marked up by 0.015 yuan per kilowatt-hour over the existing price. For the
provinces, autonomous regions and municipalities where the average sulphur content in coal is higher than
2 per cent or lower than 0.5 per cent, desulfurization price-markup standards can be formulated separately;
the provincial pricing departments may propose packages and submit them to the SDRC for review and
approval.

Finally, the government reduces the price of power from small thermal power plants in order to shrink the
footprint of these enterprises by making them less profitable. The 2007 Notice of SDRC on Reducing the
Power Sell Price of Small Thermal Power Units and Accelerating Shut-down of Small Thermal Power Units
(SDRC, 2007¢) encourages small thermal power units to transfer their power production quotas to efficient
generating units. This regulation encourages small thermal power units closed in advance or on schedule
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to transfer their power production quotas to big generating units at a price that is not greater than the sell
price prior to any price reduction. No price reduction is implemented for small thermal power units that
have transferred their power production quotas and promised to close down. The pricing departments of
the provinces, autonomous regions and municipalities work jointly with the concerned departments to
formulate the methods for power producers to transfer their power production quotas from smaller to bigger
units. These types of quota transfers get priority treatment. Under the provisions described in Guofa (2007),
the facilities that receive price reductions include conventional thermal power with single capacity below
50 megawatts, those with a lifespan over 20 years and with single capacity below 100 megawatts, or those
nearing the end of their service life and with single capacity below 200 megawatts.

In terms of command-and-control policy instruments, the energy-conservation and emission-reduction
concept is gradually reflected in the new amendments of laws and technical rules, as described in Section
3.3.

In addition to the policies promoting the “big up/small down” transition, China has endeavoured to
strongly support the development, exploitation and promotion of environmentally friendly electric power
technology through science and technology policies and industrial policies aimed at vigorously boosting the
development of renewable energy and optimizing the structure of the power industry. For example, China’s
strong science and technology policy support led to a breakthrough in the development of supercritical and
ultra-supercritical big thermal power units. The development of ultra-supercritical technology was listed in the
national 863 Program’s key project plan for 2002 and the national major technical equipment development
plan for 2003. To date, China has started construction on four 1-gigawatt ultra-supercritical projects totalling
10 generating units. The ultra-supercritical units are 10 per cent more efficient than the subcritical units
currently used and 6 to 8 per cent more efficient than supercritical units, with coal consumption per kilowatt-
hour down to 275 grams. Additionally, good results were achieved through the promotion and application of
limestone/lime-gypsum wet flue-gas desulfurization technology, research on technology for dust-removing
bags and equipment for large coal-fired power plants, domestic research on flue-gas desulfurization
circulating pumps, and pilot research on and application of circulating fluidized bed boilers.

China has also built the world’s largest hydropower project, the Three Gorges power station, along with the
world’s highest compacted concrete dam at 216.5 metres, the Longtan Dam. These major breakthroughs place
China in the world’s top rank for high-dam construction technology, flood-discharge and energy-dissipation
technology, large underground tunnel group construction technology, high-slope and foundation-processing
technology, and giant metal structure fabrication and installation technology.

Furthermore, China has rapidly improved its capabilities for design and construction of nuclear power through
absorption of foreign technology and independent development. China is now capable of independently
designing and manufacturing 600-megawatt pressurized-water-reactor nuclear power stations and has
experience in the construction, operation and management of several nuclear power stations. All 11 nuclear
power units under operation or construction in China are built with to second-generation nuclear power
technology. China is making full use of its accumulated nuclear power know-how and experience, and is
fully absorbing internationally advanced technology and experience while speeding up its own pace of
independently designing and constructing 1-gigawatt large nuclear power units and upgrading to third-
generation nuclear power. On August 18, 2007, China’s largest nuclear power project, the main facility
of the Hongyanhe Nuclear Power Plant, was kicked off. The station’s four 1-gigawatt nuclear power units
comprehensively adopted China’s own CPR-1000 nuclear power technology. With the use of the upgraded,
second-generation technology, CNP1000 was particularly outstanding in terms of economic efficiency,
marking a very important breakthrough in construction of nuclear power stations in China. The high-
temperature gas-cooled reactor test nuclear power station that has already been constructed, and the fast
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reactor test nuclear power station that is under construction, as well as numerous research and development
works on integrated nuclear steam systems and closed-type nuclear fuel-recycling systems, have strongly
facilitated China’s move toward fourth-generation nuclear power utilization systems. The results from China's
research in thermonuclear fusion and its active international cooperation are also encouraging.

China has already achieved indigenization of megawatt-class wind power generating units, and with the
support of the national 863 Program, China is researching disc-type solar thermal power systems. In terms
of research and development of photovoltaic technology, China has launched research into crystal silicon
batteries, amorphous silicon film batteries, cadmium telluride, copper indium selenide and polycrystalline
silicon film batteries, as well as other relevant materials. With the development of the material technology,
photovoltaic power generation efficiency will improve substantially and is expected to reach 25 per cent in
2020, with the cost down to 8 yuan per watt-peak.

Finally, China is studying and employing 1,000-kilovolt AC ultrahigh-voltage and +£800-kilovolt DC ultrahigh-
voltage power-transmission technologies. A 750-kilovolt power-transmission pilot project put into operation
in September 2005 in the northwestern region has the highest operating voltage of any AC power
transmission project in China, laying a firm basis for developing megavolt ultrahigh-voltage technology.
China has drafted specifications for megavolt power-transmission equipment, while power-transmission
manufacturers and research institutions have paved the way for development of independent megavolt
power-transmission equipment. An ultrahigh-voltage pilot base is under construction. China also has the
capability for independent design, manufacturing, construction and operation of ultrahigh-voltage DC
power-transmission projects.

Given the long distances and large scales involved in power transmission, China continues to strengthen
the application of power-system calculation and analysis theory, power-grid stability control and world-class
practical power-transmission technology, as well as conduct research on projects such as management and
equipment upgrading with the purpose of improving the power grid’s transmission capability.

Through years of effort, China’s power industry has made great achievements in energy conservation and
greatly reduced emissions of dust, sulphur dioxide, nitrogen oxide and waste water from thermal power
plants (SERC, 2007).

Since 2002 China’s power-generating firms have continuously strengthened their dust emission controls,
and the number of electric dust removers used in thermal power-generating units increases year by year,
with continuous growth of efficiency. The mean nationwide dust-removing efficiency of 6,000-kilowatt-and-
above coal-fired power plants has increased from 98 per cent to 98.5 per cent. Among the coal-fired units
newly put into production, the mean efficiency of dust removers is over 99 per cent, and most of the units
are designed according to the current universal dust emission threshold of 50 milligrams or less per cubic
metre. Meanwhile, dust-removing technology has made a historical breakthrough, and a series of coal-fired
power plants has been equipped with dust-collector bags. The biggest dust-collector bags in China, made
to equip 300-megawatt units, have been put into commercial operation. The extensive commissioning of
highly efficient dust-removing equipment has strongly driven the control of dust and smoke from thermal
power plants. From 2002 to 2006, China’s thermal power capacity increased by 82.3 per cent, and generating
capacity increased by 74.3 per cent, while dust emission increased by only 14.2 per cent. Since 2004 emission
growth slowed down markedly, growing much more slowly than the electricity industry.

Since 2002, power enterprises have also increased their efforts to control sulphur dioxide emissions. The
power industry made major progress in controlling sulphur dioxide emissions by burning low-sulphur coal,
closing down small thermal power units, implementing energy conservation and consumption reduction
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measures, and promoting flue-gas desulfurization. In particular, since 2006 construction of flue-gas
desulfurization facilities for thermal power plants has sped up markedly. By the end of that year the capacity
of the flue-gas desulfurization units at China’s thermal power plants exceeded 150 gigawatts, accounting
for about 33 per cent of the total capacity of coal-fired units, an increase of nearly 30 times that in 2000. This
surpassed the proportional capacity of the United States in 2005 (31.5 per cent), but then the growth trend
declined markedly, far below the speed of power development. The sector’s performance on sulphur dioxide
emissions dropped noticeably, coming closer to the performance of the American coal-fired units in 2005
(5.14 grams per kilowatt-hour).

Since 2002 new large coal-fired units simultaneously employed a low-nitrogen-oxide combustion method
and built gas-denitrification devices in environmentally sensitive areas. A -number of existing thermal power
plants were equipped with low-nitrogen-oxide burners as part of a technical transformation. As of the
end of 2006, a few 300- and 600-megawatt gas-denitrification devices, totalling about 6.6 gigawatts, were
put into commercial operation; as many as 39 one-gigawatt gas-denitrification devices were in the design
or construction phases. Many of these units employed or intended to adopt selective catalytic reduction
denitrification technology, bringing denitrification efficiency up to 50 to 85 per cent.

As for control of wastewater discharge from thermal power plants, more efforts have recently been made
to implement water savings in new units and put direct air-cooling technology into commercial operation.
About 30 thermal power plants use urban recycled water and desalinated sea water as their freshwater
sources; in conjunction with technical transformation, 20 thermal power plants now employ industrial
wastewater zero-discharge technology; thermal power plants’ freshwater consumption and wastewater
discharge for ash-flushing have dropped substantially; and the reuse rate of waste water across China is
up to 70 per cent. Although the total wastewater discharge volume of thermal power plants increases with
installed capacity and power production, the volume of wastewater discharge per unit of power generated
is dropping year by year.

Great achievements have been made in energy conservation, as well. For a long time the power industry
adhered to a guideline of paying equal attention to development and conservation. Under the national laws,
regulations and policies, better resource-saving criteria, standards and management systems have been
established for the power industry, and resource conservation is considered key to planning, construction,
production and operation of power stations.

Coal consumption per unit of power production dropped from 383 grams per kilowatt-hour in 2002 to 366
grams per kilowatt-hour in 2006, down 4.4 per cent, or 17 grams per kilowatt-hour, with a mean annual drop
of 4.25 grams per kilowatt-hour. This saved 36.4 million tonnes of standard coal. During the same period,
power-transmission losses dropped from 7.5 per cent to 7.1 per cent, down by 0.4 percentage points, or 5.3
per cent.

The energy-saving and emission-reduction policy instruments are now shifting gradually from administrative
measures to a market-oriented approach. In the past, China’s environmental protection efforts in the power
industry were mainly dominated by the central government utilizing administrative methods. In the long run,
this approach isn’t the best choice, and an economic approach is more suitable.
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4.0 Best Practices, Current Trends and Lessons
from International Experience

This section provides a short review of international best practices relating to economic, regulatory and policy
mechanisms that promote efficiency and low-carbon growth in the electricity generation and supply sector,
in particular those mechanisms that encourage the switch to fossil fuel generation technologies with lower
carbon emissions (for example, clean coal, carbon capture and storage (CCS), and integrated gasification
combined cycle) and those that support investment in renewable energy alternatives. While end-user energy
efficiency and demand-side management approaches are obviously important, this section will not assess
these policy areas except for improvement in transmission and distribution efficiency.

We first present a typology of potential instruments and discuss the purpose, structure and application
of these instruments. Based on a literature review, we then identify international best practices in the
application of these instruments, before analyzing their relevance to the electricity sector in China and their
potential relevance to and application in other sectors.

4.1 Typology of Relevant Efficiency and Low-Carbon
Policies and Measures in the Electricity Sector

The global energy supply will continue to be dominated by fossil fuels for several decades. Reduction of the
resultant GHG emissions will require a transition to zero- and low-carbon technologies. This can happen over
time as business opportunities and co-benefits are identified. However, more rapid deployment of zero- and
low-carbon technologies will require energy sector reform and policy intervention. This intervention has to
take into account a number of issues, such as security of supply, removal of structural advantages for fossil
fuels, minimizing related environmental impacts and achieving sustainable development goals.

A range of policies are already in place to encourage efficiency and the development and deployment of
low-carbon power-generation technologies in both OECD countries and non-OECD countries such as China.
Many industrialized countries have introduced—and later increased—grant-support schemes for producing
electricity, heat and transport fuels based on low-carbon or renewable energy resources and for installing
more energy-efficient power-generation plants.

As noted above in Section 3.4, most climate policies relating to energy supply fall into three categories (Metz
et al., 2007):

1. Economic instruments (such as subsidies, taxes, tax exemptions and tax credits).
2. Regulatory instruments (such as mandated targets and minimum performance standards).

3. Policy processes (such as voluntary agreements and consultation, information schemes, and research and
development support for emerging technologies).

While no single policy instrument can deliver the full range of desired economic and environmental
outcomes, such instruments can be used in combination to achieve environmental goals in a flexible manner.
The choice and combination of policies is driven by a range of considerations, including cost, environmental
effectiveness, political and economic co-benefits (such as security of supply or export potential), available
technologies, financial resources and public acceptance.
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Policy instruments and processes can be used to address different sectors and aspects of the energy supply
system in order to reduce GHG intensity. These sectors and aspects fall into four primary areas:

1. Improving the operating efficiency of fossil fuel power plants.

2. Changing the use of fuels used in electricity production to lower-carbon alternatives.

3. Supporting development and deployment of low-carbon renewable energy technologies.

4. Encouraging carbon capture and sequestration from carbon-intensive power generation.

Table 4.1 provides a typology of how different policy mechanisms are used for the power generation sector.

Table 4.1: Typology of policies and measures for a low-carbon energy supply.

Economic Regulatory .
. . Policy processes
instruments instruments
Voluntar .
oluntary Information Technology R&D
agreements
Energy taxes
Lower energy
subsidies Minimum Funding to
Voluntary . ;
Improvement Carbon taxes standards for . Information improve
) commitments . -
of energy Fiscal power plants to improvin and education | efficiency of
efficiency incentives Best available efﬁcisnc & campaigns cleaner fossil
Tradable technology y fuel generation
emissions
permits
GHG permits Funding to
- Fiscal Volunt . im e
Switching to ,IS i Power plant cc(:r:r:iir:zents Information lff|‘3r‘ov ¢
lower-carbon incentives fuel portfolio and education | &Mclency o
Tradable to fuel . low-carbon
fuels o standards oo campaigns .
emissions switching generation
permits technologies
Capital grants
Feed-in tariffs" Funding to
Quota Targets Voluntary Green im rovi
Encouraging obligations and | Supportive commitments electricity p .
. . . . ., efficiency of
renewable permit trading | tariffs to install validation ren bl
alternatives GHG taxes Grid access renewable Information enewable
Tradable support capacity campaigns generation
- technologies

emission
permits

Carb 'IG'HE ttilxes EmchS.Slf:.n f voluntary Inf ti

S:r ont ; ra' a' e res'rlc |o'ns or agreements to nformation

questration | emission major point use CCS campaigns

permits emitters

Source: adapted from Metz et al. (2007).

11 See Section 4.2.1.5 for a definition.
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4.2 International Best Practices in Efficient
and Low-Carbon Electricity Policy

International governments have engaged in a range of energy-sector supply reforms over recent years to
meet environmental and economic challenges. These include reforming subsidies, establishing credible
regulatory frameworks, developing policy environments and creating market-based approaches such as
emission trading. This section describes examples of the policy interventions described in Table 3.1, and
identifies economic and environmental outcomes associated with their best practice. The policy approaches
explored in each case should be considered in the context of local market conditions, the structure of the
national energy sector, patterns of energy use, institutional characteristics and changing circumstances.

4.2.1 Economic Instruments

Economic instruments are policy mechanisms that encourage behavioural change through the use of
financial incentives and disincentives without forcing market actors through laws to change their activities.
They tend to be the favoured approach of policy makers in OECD countries because of their flexibility and
attractiveness to market participants. Competitive advantage can be gained by those companies that are
best able to respond to and exploit new market conditions engendered by these mechanisms. Below are
examples of the main types of economic instruments in use.

4.2.1.1 Removal of Subsidies for Carbon-Intensive Fuels

A 2008 study by UNEP on the reform of energy subsidies identified that financial support for indigenous
energy production remains widespread, primarily to maintain employment and ensure national ownership.
Nonetheless, there is a downward trend in subsidies for fossil fuel production, reflecting the steady
privatization and liberalization of energy markets. This trend shows a reduction in support for coal production
in particular, with many OECD countries switching support from production toward economic restructuring
and redeployment of the workforce. The IEA undertook a global review of energy subsidies in 2006, published
in World Energy Outlook. The report measured the shortfall between the costs of supply and the costs to
consumers in the 20 largest non-OECD countries. The study found US$170 billion in support of fossil fuel
production and generation for the countries surveyed, equating to about US$300 billion globally if the same
level of support was assumed across all non-OECD countries (UNEP, 2008a).

An example of successful subsidy reform can be found in Germany, where the coal industry had been
supported for more than 50 years, primarily to support electricity production. Total subsidy support reached
its peak in 1996 at 6.7 billion, despite declining levels of coal production. Since then, subsidy support had
fallen to approximately 2.5 billion by 2007, although this still represented an annual support of 90,000 per
employee within the industry. It has been agreed that by 2018, all subsidies to the indigenous German coal
industry will be phased out (UNEP, 2008b).

4.2.1.2 Carbon and Energy Taxes

Several countries have successfully introduced carbon-related energy taxes in a bid to improve plant
efficiency and reduce emissions. From 1970 to 1990, Sweden invested heavily in research and development
related to renewable energy, but without significant deployment of these technologies. It was only with the
introduction of carbon taxes in 1991 that the country made substantial progress in switching from cheaper
electric and oil-fired boilers for district heating to biomass co-generation. As a result of the taxes, the use
of biomass increased by more than 400 per cent during the period from 1990 to 2000. This in itself led to a
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number of follow-on technological developments, such as biomass extraction technologies (Johansson and
Turkenburg, 2004). Finland, the Netherlands and Norway also introduced carbon taxes in the 1990s.

The United Kingdom has implemented a tax on energy use for large industrial and commercial customers,
known as the Climate Change Levy (CCL). The CCL taxes electricity consumption at 0.456 pence per kilowatt-
hour. The levy encourages voluntary efficiency improvements by raising the price of electricity, but allows
exemptions of up to 80 per cent if participants meet certain efficiency-improvement targets. Renewable
electricity is also exempted from the levy. The CCL has been extremely successful in encouraging major
energy users to cut their emissions, and it is expected that the instrument will deliver at least five million
tonnes of carbon dioxide reductions by 2010.

4.2.1.3 Tradable Emission Permits

Emission trading schemes have developed as a key policy option to reduce carbon intensity in the electricity
sector because of the economic efficiency with which they operate. Creating liquid carbon markets can help
economies identify and realize economical ways to reduce emissions of GHGs and other energy-related
pollutants or to improve efficiency of energy use. Newman, Beg, Corfee-Merlot, McGlynn and Ellis (2002)
estimated that emission trading has reduced the cost of meeting Kyoto targets in OECD regions from 0.2 per
cent of GDP without trading to 0.1 per cent. The largest tradable permit schemes include the EU ETS and the
Kyoto Protocol’s Clean Development Mechanism and Joint Implementation mechanism. Other schemes are
in development in Australia, New Zealand and the United States.

The EU ETS is the major policy instrument within the European Union for reducing GHG emissions. Although
some European member states have introduced unilateral energy and carbon taxes, it was decided in 1999
that a cap-and-trade system would be more economically efficient. More than 10,000 sites are currently
included in the scheme, representing approximately half of the total carbon dioxide emissions within the
European Union. Electricity and heat production facilities with 20 megawatt capacity or more represent a key
target group within the scheme. Svendsen and Vesterdal (2003) argued that the electricity sector was the best
suited of all sectors to be covered by the EU ETS, because it was responsible for one-third of the total carbon
dioxide emissions in the European Union, many low-cost carbon dioxide emission-reduction opportunities
existed within the sector, companies were relatively well-informed of the overall opportunities to reduce
carbon dioxide emissions, which would lead to early trading, and the sector was already tightly regulated.

As a result, the power sector has the largest GHG-reduction burden under the EU ETS. Allocations were made
at a national level, without any overall sectoral target for EU power-sector emissions. During the second
phase, from 2005 to 2008, the power sector has been consistently short on emission allowances and has had
to purchase them in the market to cover its emissions. This is primarily due to the allocation process at the
national level, where individual governments have assigned short positions to their electricity producers.

A number of issues have arisen related to the participation of the power sector in the EU ETS. The most
important of these is the perception of windfall profits by participating power generators that passed along
the “costs” (based on market value) of their freely issued allowances to their customers. To counter this, full
auctioning of permits to the electricity sector will begin in Phase 3, starting in 2012.

4.2.1.4 Fiscal Measures and Capital Grants

Fiscal measures relate to tax and expenditure policy and have been used extensively to support the
development of renewable electricity generation. One example is the Japan Solar Roofs program, launched in
1994, which offered a combination of both tax rebates and concessional finance to residential grid-connected
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photovoltaic systems. The scheme was scaled up in 1997, when it was extended to include developers of
larger residential housing complexes. The scheme has resulted in Japan becoming the world’s largest installer
of grid-connected photovoltaic systems and manufacturer of solar photovoltaic panels. Over the eight-year
program lifetime, from 1994 to 2002, installed capacity increased at an annual rate in excess of 42 per cent,
with more than 420 megawatts in place at the end of the program. During this period, the fiscal support was
reduced as costs of production fell, with rebates reaching 12 per cent by the end of the program, down from
the initial level of 50 per cent (Metz et al., 2007).

4.2.1.5 Feed-In Tariffs

Feed-in tariffs are a commitment to pay a given price (tariff) for certain types of power provided to the grid;
typically they are granted for renewable energy, and they thereby provide long price certainty for renewable-
energy producers. They have been widely and successfully deployed throughout Europe to support
renewable technologies. The most notable successes have been found in Denmark, Germany and Spain.
Governments set a price at which the country’s electricity supply companies must purchase all renewable
energy delivered to the distribution grid. Price premiums are passed on to consumers in the form of higher
electricity bills. Savage (2004) estimates that total support for renewables in the form of feed-in tariffs was
in excess of 1 billion in 2001, primarily in Germany, Italy and Spain. Several developing countries, including
China, Brazil and India, have adopted similar policies.

Incentives to support low-carbon electricity are considered more efficient than capital investment grants,
as they encourage market deployment while also promoting increases in production efficiency. In terms of
delivering installed renewable energy capacity, feed-in tariffs fulfill a similar function as that of quantity-based
instruments such as quotas and green certificates (described below). Experience in the European Union
indicates that feed-in tariffs have been more successful in bringing forward the deployment of renewables
than have obligations, probably as a result of their longer-term certainty and the perceived incentives of
guaranteed prices.

Feed-in tariffs were central to the development of the wind power industry in Denmark. This was dropped
in favour of a system of tradable permits and renewable obligations in 1999. Investors reacted to this
development by slowing investment, and as a result, the rate of increase in renewable capacity has not
recovered to its former levels (Johansson and Turkenburg, 2004).

In the 1990s Germany adopted an integrated policy approach for renewable energy that combined both
tariff support for renewables and a range of other policy instruments to reduce the risks associated with
capital investment. This policy package resulted in the country becoming the world leader in installed wind
capacity (recently overtaken by the United States) and second in installed photovoltaic capacity. Spain passed
a similar feed-in law in 1994, and in 2008 the country ranked third in installed capacity, behind Germany and
the United States (Metz et al., 2007).

4.2.1.6 Quota Obligations (Renewable Energy Standards) with Tradable Certificates

Purchase quotas or obligations set targets for the proportion of electricity (usually percentage based)
that electricity retailers should source from a certain fuel type. While these might normally be considered
regulatory rather than economic instruments, they are usually implemented with tradable permits, making
them hybrid instruments. So if a retailer sources more than required from the privileged sources, it can sell
the excess certificates of compliance to other retailers. These instruments have been used in many countries
to accelerate the transition to renewable energy systems and to achieve the same outcomes as feed-in tariffs
(Martinot, 2005). For example, 75 per cent of the wind capacity installed in the United States between 1998
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and 2004 was installed in states with renewable energy standards, and experience shows that if certificates
are delivered under long-term agreements, effectiveness and compliance can be high.

This mechanism has been deployed for renewables and combined heat and power in several EU member
states. Energy distribution companies must either prove the origin of purchase, pay a penalty or produce the
required amount themselves, creating an artificial demand and price premium for renewable generation. If
the overall system target cannot be met, prices rise until new market entrants and investors are attracted.
Tradable certificates often accompany such schemes. The cost of this subsidy is borne by consumers.

A good example of an obligation is the United Kingdom’s Renewables Obligation, which evolved from
the United Kingdom’s Non-Fossil Fuel Obligation. The Renewables Obligation requires licensed electricity
suppliers in the United Kingdom to source an increasing proportion of electricity from renewable sources.
This figure was initially set at 3 per cent for the period from 2002 to 2003, and under current political
commitments will rise to 10.4 per cent by the period of 2011 to 2012, then by 1 per cent annually for the
five years following. The Renewables Obligation creates small additional costs for electricity suppliers, which
are then passed through to industries, businesses and domestic consumers as part of their electricity bills.
The Renewables Obligation has delivered in excess of 6 gigawatts of renewable generation, with another
18 gigawatts planned. The United Kingdom'’s energy regulator, Ofgem, has estimated that the Renewables
Obligation cost the average British household £7.35 per year in 2007 (approximately £200 million total), and
has forecast that this will rise to £11.41 by 2010 to 2011 (Scottish Executive, 2009).

The Renewables Obligation is currently being reformed by the introduction of differentiated support levels
based on technology, a process known as banding. This will encourage the development of higher-cost
technologies, such as offshore wind and biomass, as power producers have initially met their obligations
primarily through investment in lowest-cost onshore wind.

4.2.2 Regulatory Instruments

Regulatory instruments are policy mechanisms that use governments’ traditional powers of regulation to
change behaviour. They include standard setting and permitting, and rather than relying on economic
incentives, they simply dictate what practices are expected of the entities they cover. We describe the main
sorts of regulatory instruments relevant to the electricity sector below.

4.2.2.1 Minimum Efficiency Standards and Best Available Technologies

By setting minimum efficiency standards, prohibiting inefficient technologies and implementing best
available technology requirements, governments can ensure that new power plants meet improved
efficiency standards. Currently, subcritical fossil fuel power plants can achieve efficiency between 36 per
cent and 40 per cent. Supercritical designs have efficiencies in the low- to mid-40 per cent range, with new
“ultra-supercritical” designs reaching about 48 per cent efficiency. For example, Australia mandates minimum
standards for new power plants through its Generation Efficiency Standards program. This program sets
thermal efficiency standards for natural gas plants (52 per cent), black coal (42 per cent) and brown coal
(31 per cent). It also requires performance reporting for all existing power plants with capacity above 30
megawatts or above 50 gigawatt-hours per annum. The program expects to deliver annual carbon dioxide

savings of 4 million tonnes (IEA, 2009).

4.2.2.2 Fuel Portfolio Standards

As described earlier, governments can mandate, through obligations or standards, that power producers
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generate electricity from certain types of fuels. This is most commonly applied in the context of renewable
portfolio standards, where power producers are required to generate a percentage of their output using
low-carbon, renewable technologies. This is common practice in the United States, where most states
have implemented such legislation. Portfolio standards can be accompanied by regulation to force
electricity distributors to disclose the mix of fuels and related emissions for their power supply. This requires
standardization of the classification system for fuel descriptions and prescribed descriptions of what
constitutes a green energy source (see Section 4.2.3.2).

4.2.2.3 National Targets

Goals and quantitative targets for low-carbon energy at both national and regional levels increase the size
of the markets and provide greater policy stability for project developers. For example, EU leaders reached
agreement in principle in March 2007 that 20 per cent of energy should be produced from renewable fuels
by 2020 as part of the European Union's drive to cut emissions of carbon dioxide, with a provision to increase
this target to 30 per cent if there is global agreement on a strong climate regime to succeed the Kyoto
Protocol. This has clear implications for the electricity sector, where the current share of renewables will need
to double to more than 30 per cent in order to deliver on this 2020 target. In 2009 Australia implemented a
similar target of 20 per cent renewable electricity by 2020. As noted above, China has committed to a goal of
generating 15 per cent of power from renewables by 2020. Some concerns exist that such targets will prove
to be an expensive way of meeting GHG emission reductions, though they may support the development of
renewable manufacturing and installation capacity.

4.2.2.4 Grid Access for Distributed and Remote Low-Carbon Technologies

Interconnection standards refer to the regulations set by states to allow the connection of distributed
generation sources to the grid. Different countries and regions have specific procedures that can make this
problematic. For example, Spain struggled to deploy solar photovoltaic technologies, despite feed-in tariffs
similar to those in Germany'’s successful program. The absence of grid-connection regulations and national
technical standards was the key issue, and once these were put in place in 2001, the program developed to
make Spain the leading country in the world, with 2 gigawatts of photovoltaic capacity installed in 2008 alone
(Del Rio and Unruh, 2007).

4.2.3 Other Policies and Measures

In addition to regulatory and market-based approaches, governments have a number of other sorts of
policies and measures at their disposal when they seek to shape the behaviour of actors in electricity markets.
We describe some of the most prevalent below.

4.2.3.1 Voluntary Agreements

A number of countries have set up voluntary agreements within the power sector to reduce emissions.
Voluntary agreements are usually between the state and commercial power companies and act as a
substitute for or extension of existing environmental laws or policies. Voluntary agreements may differ in the
degree of regulatory control and the extent to which the commitment is binding.

In the United States, for example, the power sector participates in the Climate VISION program through the
Electric Power Industry Climate Initiative (EPICI) and its Power Partners program, which has been developed in
cooperation with the U.S. Department of Energy. The group represents 100 per cent of the power generators in
the United States. The aim is to improve emission intensity within the electricity sector by 3 to 5 per cent over
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the 2000 to 2002 baseline by 2012, through a number of demand-side management programs, transmission
and distribution upgrades, expansion of natural gas, landfill gas recovery and carbon sequestration activities.
The program is currently on course to exceed its targets (International Utility Efficiency Partnerships, 2004).

Voluntary agreements may also be extended to other areas, such as renewable energy investment or
emission trading. In Korea the Renewable Portfolio Agreement saw six major power suppliers agree to invest
US$1.26 billion during the period from 2006 to 2009. In Japan a voluntary emission trading scheme has been
implemented in preference over a mandatory scheme.

4.2.3.2 Information and Education

Public awareness is seen as increasingly important policy component to encourage green electricity
development. These schemes provide end consumers with clear information on the fuel mix used to
generate power and allow for the option to increase tariffs to fund a higher proportion of low-carbon energy,
combining information and choice. These programs include public education aspects, but are also built on
industry and government partnerships, particularly for smaller renewable energy developers.

4.2.3.3 Research and Development Investment

The need for further investments in research and development of all low-carbon emission and efficiency
technologies is key to decarbonization of the power sector. Most important among these technologies is
CCS, which has the potential to mitigate the growth in emissions from coal plants in rapidly industrializing
countries such as China. In early 2009 both the United States and the European Union announced significant
research and development and demonstration funds for CCS technology. Committed funding in the United
States for early-stage deployment is currently US$4.3 billion, while carbon credits set aside specifically for
CCS in the European Union could total over 12 billion by 2014. The European Technology Platform for Zero
Emission Fossil Fuel Power Plants has unveiled its report for the rapid development of a network of CCS
demonstration plants across Europe (European Technology Platform for Zero Emission Fossil Fuel Power
Plants, 2008).

4.3 Application to the Chinese Policy Context

While coal remains the most economical means of responding to rapid increases in domestic energy demand
in China, there are nonetheless significant national concerns about the impacts of climate change, both in
competitiveness and environmental terms. As described above, China has already advanced the development
of policy frameworks to create a more energy-efficient and less carbon-intensive power sector. Measures
include a new law introduced in 2006 to promote renewable energy (with a 15 per cent renewable energy
standard by 2020), measures to increase the efficiency of new power plants (larger, more efficient units;
state-of-the-art technologies) and increase efficiency in existing plants, and plans for the early shutdown
of inefficient coal power plants (units less than 50 to 100 megawatts). In 2001 China began the Township
Electrification Program, a large-scale fiscal support program for stand-alone rural renewable energy systems.
From 2002 to 2004, almost 700 townships received 20 megawatts of village-scale solar photovoltaic and 800
kilowatts of wind. The government provided US$240 million to subsidize the capital costs of equipment, and
about one million rural dwellers were provided with electricity (Metz et al., 2007).

Best practice in the international policy arena would be of direct relevance in a number of other areas. In
terms of economic instruments, the introduction of carbon-related energy taxation or an emission trading
scheme appears to be a likely option. China’s central bank has explored the potential structure for a domestic
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emission trading scheme, and both Beijing and Tianjin have expressed interest in setting up carbon-trading
platforms. Investment in research and development for improving the environmental and economic efficiency
of low-carbon alternatives to coal and for developing CCS technology also provides attractive routes for the
Chinese power sector. Cooperation and trial demonstration projects for carbon sequestration are underway
in cooperation with the European Union.

China should also recognize the co-benefits of low-carbon and efficient electricity policy. For example, policy
support for clean coal, CCS, and renewable technologies will not only reduce carbon dioxide emissions but
also mitigate the future risks of carbon pricing, create valuable opportunities for technology exports and
improve energy security by exploiting domestic resources. Non-carbon emissions will, however, increase, as
some 30 per cent more coal is required to create the same amount of energy under current CCS technologies,
so clearly efficiency and renewables offer more co-benefits, such as technology exports, hedges against
carbon pricing and energy security.

5.0 Policy Options for China

China has come a long way in advancing toward a regime of electrical power generation and distribution that
is more efficient and lower in carbon emissions. But by international standards it still has far to go; significant
potential exists for China to contribute to the goals of energy efficiency, energy security, reduced air pollution
and health impacts, and an easy flow of China’s manufactured exports to major developed-country markets.
Based on the analysis above, several policy options are worth mentioning:

1. Continue to learn from the experience of others. Countries around the world are pursuing similar goals,
and they provide an excellent laboratory for what does and does not work. China should continue to
learn from these experiences and adapt them to the unique realities of the Chinese context. The case-
study approach, using new measures in specific regions or cities, seems to be appropriate and should be
continued.

2. Conduct research to identify and quantify costs and benefits. While it is clear that significant co-benefits
might result from a successful strategy of minimizing pollution and pursuing energy efficiency, it is not
clear how these benefits measure up to the potential costs of such actions. Do the health benefits of a
feed-in tariff, for example, compare favourably to the costs of implementing the measure? This sort of
analysis will provide a useful basis for Chinese policy makers as they go forward.

3. Usea mix of tools. Traditionally China resorted to command-and-control-type regulatory approaches, but
in recent years has begun to experiment with a mix of tools that includes more economic instruments
such as taxes, subsidies and market-based measures as well as other policy instruments. This mixed
approach, taking the best of various types of tools to deal with China’s challenges, is ideal and should be
continued. This evolution in regulation is similar to the evolution from a purely market-based economy
to a mixed managed economy, and has great potential to produce the desired results.

4. Price carbon. One of the key tools that China should consider is a regime to price carbon, such as a cap-
and-trade scheme or a carbon tax. Coupled with other regulatory instruments, these have enormous
potential to drive innovation and deliver a wide variety of economic and social co-benefits.

In the final analysis, these sorts of changes will not be carried out by makers of trade policy. However, they
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have clear and significant potential benefits for China’s trade prospects. For one thing, increased efficiency of
production and distribution of electricity will increase the productivity and competitive advantage of China's
manufacturers that rely on electrical power. As well, such measures will almost certainly insulate Chinese
exports from climate-related border measures aimed at levelling the playing field between Chinese and
developed-country producers. In the European Union such measures are contemplated in the third phase of
the EU ETS, which begins in 2012. In the United States it looks certain that such measures will form part of the
U.S. president’s effort to address climate change: the American Clean Energy and Security Act of 2009. But
any such measures will find it difficult to target China if China can easily show that it is taking strong measures
that have the effect of reducing the emissions embodied in China’s exports.

Such measures should be adopted for China’s own purposes, and not necessarily to fulfill other countries’
expectations of Chinese behaviour. They should be implemented as part of a drive to achieve energy policy
objectives and to achieve the sorts of social and economic co-benefits described above. But if they are
successful, they will also necessarily have the desirable effect of improving China’s trade and environmental
relations with its major export market countries.
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1.0 China and the Intersection of Trade, Standards,
Environmental Responsibility and Sustainability

China is one of the fastest-growing economies in the world. After several decades of a modest, domestically
oriented commercial system and more than 30 years of opening and reform, China has emerged as a major
trading force, competitive with all of the major international economic players. As described in this series’
Chinese overview paper, Sustainable China Trade: A Conceptual Framework, in recent years Chinese industries
have received significant investment from international corporations and have become some of the world’s
primary exporters; trade has become a foundation of the Chinese economy. However, despite these swift
strides in economic development, China and its industries have been criticized for their environmental
track record. This paper will argue that in today’'s world of increased societal concern for and awareness of
environmental issues, the perception of problems with China’s environmental performance has become a
liability for the nation’s continued economic competitiveness in the international market.

Environmental standards have become one manifestation of these growing societal concerns and have
emerged as the focal point of pressures emanating from foreign markets. Indeed, such standards are being
implemented as a key mechanism with which to influence environmental performance and product quality
around the world, including in China. Within the context of this paper, we use the term “standard” broadly, to
include sanitary or phytosanitary standards, foreign technical regulations, and private international standards
that have either become de facto conditions of sale because of widespread market demand or have emerged
as “best-in-class” designations associated with improved competitive advantage and brand reputation. In all
cases, fostering the ability of exporters to meet such demanding foreign standards is the key to China’s export
success in the large developed country markets and will serve as a prerequisite to building up the threatened
“Brand China.” It will also likely have the incidental benefits of reducing pollution, improving public health and
long-term natural resource sustainability, and increasing production efficiencies in China’s export sector.

Conversely, taking no action will likely result in further degradation of China’s environmental reputation as
well as the natural resources and ecosystem services on which its economy depends. In the long run, it may
also result in foreign investment being redirected to more environmentally friendly markets. Thus, this paper
argues that improved compliance with such environmental standards is imperative for China’s long-term
economic and environmental well-being.

The overarching goal of this report is to illustrate not only how non-compliance with foreign standards is an
economic liability for Chinese industries but also how compliance can in fact provide a significant business
opportunity. It will also demonstrate that governments have a crucial role to play in inducing manufacturers’
uptake of regulations and standards by creating consistent domestic environmental regulations, establishing
and ensuring functional domestic standards development and conformity-assessment infrastructure, and
building the capacity of domestic manufacturers to comply with both foreign regulations and voluntary
international standards. Should the Chinese government choose to take such actions, it will be better
prepared to perpetuate the country’s rapid economic growth while rebuilding its environmental image and
greatly improving the quality of life and environmental conditions for its people.

This paper will look at China’s current situation with respect to foreign standards and its own domestic
systems for meeting them, and will make policy recommendations for improvements. We begin with a
brief overview of the economic and environmental status of Chinese industries, emphasizing the role of
standards in accentuating the tension between continued economic viability and improved environmental
performance. It will also provide a close look, in particular, at some of China’s major export sectors, including
mechanical and electrical products, textiles and apparel, and agricultural products, describing some of the
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key environmental issues facing those industries and what can be done to correct them. Descriptions of
standards to which Chinese industries are subject will be supplemented by a general overview of trends
in international trade, environmental regulation and consumer expectations, as well as a summary of the
findings of academic research on the economic benefits of environmental regulation. The report concludes
with policy options geared toward addressing the environmental and economic challenges facing China.

2.0 Sustainability and Standards in China

Global trade is deeply dependent on international standards. Among other functions, international standards
help ensure technical compatibility of goods traded across countries. They can also convey information to
consumers about product characteristics, quality and performance—and in some cases about the processes
by which products were produced. Standards can help commerce within and between countries flow more
smoothly. Concern with how standards affect international trade has long been reflected in multilateral trade
rules, with the General Agreement on Tariffs and Trade (GATT) containing provisions relevant to technical
regulation and standards. The Agreement on Technical Barriers to Trade (TBT Agreement) is one of two key
World Trade Organization (WTO) agreements that directly refer to international standards and encourage
harmonization based on them, along with the agriculturally focused Agreement on the Application of
Sanitary and Phytosanitary Measures (SPS Agreement).

Although the term “standard” is commonly used generically to refer to any official stipulations that guide the
characteristics or process and production methods of a product, it has a precise meaning in the context of
international trade law. According to the WTO’s TBT Agreement, a standard is defined as a

document approved by a recognized body, that provides, for common and repeated use, rules,
guidelines or characteristics for products or related processes and production methods, with which
compliance is not mandatory. It may also include or deal exclusively with terminology, symbols,
packaging, marking or labelling requirements as they apply to a product, process or production
method. (Emphasis added.)

Conversely, under TBT terminology a technical regulation is defined as a

document which lays down product characteristics or their related processes and production methods,
including the applicable administrative provisions, with which compliance is mandatory. It may also
include or deal exclusively with terminology, symbols, packaging, marking or labelling requirements as
they apply to a product, process or production method. (Emphasis added.)

Technical regulations, also known as regulatory standards, are mandatory stipulations governing production
or market access. They are designed to achieve policy objectives such as product safety, quality or
environmental protection. Technical regulations can be placed on manufacturers or suppliers by domestic
governments or, in the case of Chinese businesses, act as import restrictions set by foreign governments.
In other words, a manufacturer could be guided both by domestic regulations (which restrict products
produced within the manufacturer’'s home country) and by foreign regulations (which restrict products sold
in foreign markets). Thus technical regulations gain importance by being a prerequisite for market access,
but are generally not designed to create competitive advantage—in fact, the TBT and SPS agreements
were created to prevent the latter. Rather, technical regulations utilize a negative reinforcement model that
punishes poor performance.

The distinction between voluntary (standards) and mandatory (technical regulations) in the context of the
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WTO is simply a function of a government’s inclination to move the former into the latter category, either by
referencing it in its technical regulations or by adopting it directly into law. One of the key principles promoted
through the WTO agreements is “harmonization” of domestic measures with international standards.
Specifically, Article 2.4 of the TBT harmonization provisions requires that where international standards exist,
central governments should use them as a basis for domestic technical regulations, unless a government can
argue that the international standard would not fulfill its country’s legitimate policy objectives. Article 4 and
Annex 3.F contain similar obligations with respect to standards.

Although theoretically any standard could be considered an “international standard,” from the perspective of
the WTO, international standards are those developed by a handful of recognized international standardization
bodies. Such bodies are treaty-based organizations (where only governments are the primary members), such
as the International Telecommunication Union or Codex Alimentarius, or select quasi-private institutions such
as the International Organization for Standardization (ISO) or the International Electrotechnical Commission
(where members are a mixture of non-governmental organizations and governmental agencies). While
lacking official recognition within the context of the WTO system, as discussed in this report, international
standards are increasingly being developed through collaborative multistakeholder initiatives consisting of
non-governmental organizations, private sector players and other civil society groups.

This report focuses primarily on foreign technical regulations, as they present perhaps the most urgent
dilemma for Chinese manufacturers. However, it will also address voluntary private international standards
where they are becoming de facto conditions of sale for foreign markets due to the widespread demand for
them in these markets. It is because of the high regard given such private standards by consumers in China’s
key foreign markets that conformity to them may be as critical to China’s efforts to improve Brand China as
is compliance with compulsory technical regulations. Indeed, this report will illustrate that the distinction
between the voluntary and mandatory nature of different international standards is increasingly blurring,
as is the conceptual and practical differentiation among private standards, quasi-private standards and
technical regulations. Notably excluded from this analysis are standards in the form of individual corporate
supply chain requirements or those established within the context of private trading relationships between
buyers and sellers.

2.1 Economic Growth and the Environment in China

Over the past two decades a growing tension has emerged between China and its major trading partners
regarding China’s environmental record. Not coincidentally, this tension has arisen over a period of time
when China’s economy has transformed from developing mostly domestically distributed goods into the
world’s second largest exporter. As described in Sustainable China Trade: A Conceptual Framework, Chinese
industries typically act as intermediate manufacturers that supply inputs to international corporations
for assembly into final retail products. This fragment of industrial production is resource and energy
intensive, and thus has a high environmental impact, making China’s economy relatively more reliant on
natural resources than that of many Organisation for Economic Co-operation and Development (OECD)
countries. This intermediate-level production is also inherently less profitable, and as a result China has
sought to gain a larger foothold in more profitable research and development, marketing and ownership
of international brands.

Arguably one of the greatest obstacles in infiltrating this more publicly visible fragment of production
is the damaged Brand China, which has been negatively affected by the perception of Chinese industry
as environmentally and socially irresponsible—for example, regarding human rights and labour
issues (Kasriel, 2008). China’s economic growth has brought with it increases in industrial pollution,
deforestation, widespread smog in major urban areas, freshwater scarcity and the tainting of major
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freshwater systems by industrial effluent (Dean and Lovely, 2008). China increasingly has a reputation as
a poor environmental actor in terms of domestic policies, production methods and local impacts. Chinese
exports are often associated with poor environmental and labour practices as well as environmental
health and product quality concerns. China is widely cited as a case study in the kinds of environmental
degradation and human health impacts that can come from unsustainable economic development.

In 2007 China’s State Environmental Protection Administration found 48 per cent of major lakes and
reservoirs in China to be “heavily polluted” (Dean and Lovely, 2008). Of China’s 600 largest cities, 400 suffer
from water shortages, and China has about 25 per cent of the world’s average water resources per capita.
China’s air quality is considered to be among the worst in the world, with sulphur dioxide concentrations
increasing, a growing number of cities experiencing highly acidic rain, insufficient regulations on volatile
organic compounds and other toxic air pollutants, and insufficient enforcement of existing air pollution
regulations and permit conditions (OECD, 2006). Only 1 per cent of the over 500 million city dwellers in
China breathe air considered safe by European Union standards (Kahn and Yardley, 2008). The amounts
of municipal, industrial and hazardous wastes far exceed the nation’s ability to safely treat and dispose of
them. For instance, almost half of municipal waste is either stored untreated or dumped in an uncontrolled
manner (OECD, 2006). Furthermore, even though China’s per capita emissions of greenhouse gases remain
quite low, China is now the world’s leading emitter of greenhouse gases, with emissions increasing 8 per
cent between 2007 and 2008, accounting for two-thirds of global emission growth in 2007 (Rosenthal,
2008). China’s industries are believed responsible for much of this environmental degradation, and much
of the pressure for environmental reform has been placed on them.

Such environmental degradation is now being recognized as an economic liability rather than the
root of competitive advantage it may have been in the past. China’s State Environmental Protection
Administration has argued:

The conflict between environment and development is becoming even more prominent. Relative
shortage of resources, a fragile ecological environment and insufficient environmental capacity
are becoming critical problems hindering China’s development. (Dean and Lovely, 2008)

Furthermore, China’s growth over the past 20 years, though impressive, has had a multitude of hidden
environmental and economic costs. A 1997 World Bank report estimated that air pollution alone cost
roughly 7 per cent of China’s GDP in 1995 (Johnson, Feng and Newfarmer, 1998). A variety of studies by
Western and Chinese researchers alike have estimated the cost of total ecological damage in China to be
anywhere from 5 to 14 per cent of China’s GDP (U.S. Embassy Beijing, 2008). A 1999 study at the Georgia
Institute of Technology estimated that reduced sunlight caused by air pollution has damaged crop yields
in 70 per cent of Chinese farms by anywhere from 5 to 30 per cent (Chameides, 1999). One hundred and
eighty thousand hectares of Chinese farmland become salinized every year, depressing productivity by
25 to 75 per cent. Five billion tons of soil erode annually, an amount of organic matter equal to roughly
twice the national production of chemical fertilizers (Zhang, 1993). Acid rain falls on roughly one-third of
China, creating public health concerns and hurting yield and quality of agricultural production (“Third of
China,” 2006). Environmental degradation also has numerous indirect impacts on China’s economy, many
stemming from the costs of a variety of public health concerns caused by water, air and soil pollution (U.S.
Embassy Beijing, 2000).

Sustainable Trade Strategy for China




2.2 Pressure on China’s Industries to Conform to High
Environmental and Quality Standards

China’s exporters and domestic producers have faced increasing pressure in recent years over standards
that protect the environment, health and safety. In the areas of health and safety, highly publicized recalls of
dangerous products have included pet food tainted with melanine (an adulterant that leads to kidney failure),
hundreds of different lines of children’s toys and clothing containing high levels of lead (a neurotoxin),
toothpaste containing diethylene glycol (a toxin), and heparin—an anticoagulant used in surgeries and
medical procedures—contaminated with oversulfated chondroitin sulphate. As well as these high-profile
cases, which achieved widespread coverage in international media, there have been scores of quieter recalls
related to problems with specific Chinese exporters. In April 2007 alone, the following recalls were enacted in
the United States, according to U.S. Consumer Product Safety Commission records:!

+  A&A Global Industries issued a recall for about 4 million of its children’s Groovy Grabber bracelets, which
were painted with paint that contained high levels of lead.

*  Aviv Judaica Imports recalled its Chanukah oil candle sets after it was found that they can become
engulfed in flames and melt the plastic cups holding the candles in place, allowing hot wax to leak out,

which poses fire and burn hazards to consumers.

*  Holmes Group recalled about 300,000 of its oil-filled electric heaters after discovering that a poor electrical
connection within the Chinese-manufactured heaters could overheat and cause fires.

+  Coby Electronics recalled over 13,000 USB/MP3/CD players due to electrical problems that could cause
them to overheat and catch fire.

+ Infant bouncer seats were recalled by Oeuf after reports of the seats’ metal frames breaking.

+ Disney Stores recalled its Baby Einstein Caterpillar sleepwear and Baby Einstein Duck sleepwear because
of a failure to meet the children’s flammability standard, posing a risk of burn injury to children.

+  McCormick Distilling recalled 60,000 Tequila Rose Strawberry Cream candle sets after finding that the
martini glass containing the gel candle can break while the candle is burning, posing fire and burn

hazards to consumers.

+  Two Chinese companies intentionally exported contaminated pet food ingredients, killing hundreds of
pets that ate the food.2

« Dollar General Merchandising recalled about 400,000 Chinese-manufactured keychains because they
contained high levels of lead.

+  ObjectSolutions Inc.'s Chinese-made pre-lit palm trees were found to have electrical problems with their
lighting systems that could cause fires or electric shocks.

This number of cases is not unusual. In the first six months of 2007 an average of over eight Chinese products

1 Retrieved from www.cpsc.gov/cpscpub/prerel/prerel.html, except where noted.
2 www.iht.com/articles/2007/05/09/business/petfood.php.
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per month were recalled in the United States, some involving millions of items. The string of high-profile
international recalls and scandals has focused the spotlight on China’s domestic institutions for propounding
and enforcing standards. As part of the government’s efforts to address the problem, and in the wake of
unprecedented domestic scandals over melamine-contaminated milk products for babies and contaminated
leukemia drugs, the former head of China’s State Food and Drug Administration was tried on corruption
charges in July 2007, found guilty and sentenced to death.

In the area of environmental standards, the problem is different. While there are cases of individual
manufacturers flouting environmental regulations, these specific cases are not so well-known internationally.
The bigger problem is a perception of low environmental standards in general for China’s manufacturers. The
OECD environmental review conducted in 2007 revealed a wide array of domestic environmental problems,
often stemming from an inability to fully enforce standards and regulations that currently exist.3 These
problems include high energy intensity of production, associated pollution by sulphur oxides and nitrogen
oxides and the resulting acid rain, poor urban air quality, highly polluted major waterways and coastal waters,
and a growing problem of hazardous waste storage and accumulation (OECD, 2007). As well, the magnitude
of the Chinese economy makes any global pollution more newsworthy. Although its per capita emissions are
low by international standards (at 3.9 tonnes per capita of carbon dioxide emissions in 2004, versus 20.6 for
the United States), China is now the world’s leading emitter of greenhouse gases. These sorts of statistics are
also well-known internationally, and can too easily become ammunition for protectionists in foreign markets
who want to shield their industries against competition from Chinese imports.

A case in point is the inclusion in a number of pieces of proposed U.S. legislation of border measures that
aim to protect U.S. producers from competition from countries where action on climate change is not
comparable to U.S. efforts. The proposed requirements would force importers to purchase carbon offsets to
“level the playing field” between U.S. and foreign producers. Such measures have been included in a number
of bills submitted to the U.S. Congress, including the Bingaman-Specter Low Carbon Economy Act of 2007 (S.
1766), the Lieberman-Warner Climate Security Act of 2007 (S. 2191) and the Dingell-Boucher draft legislation
released in October 2008. They are also a fundamental part of the climate and energy bill passed by the U.S.
House of Representatives in 2009 (the American Clean Energy and Security Act of 2009). As Cosbey (2008)
argues, no U.S. cap-and-trade scheme will be implemented without the use of such trade measures. China
would be one of the major targets of such measures; Houser, Bradley, Childs, Werksman and Heilmayr (2008,
p. 45) refer to U.S. policy makers’ “concern about carbon-intensive imports from China.”

In the case of both environmental concerns and health and safety concerns, it is necessary to put the problems
in perspective. Only a miniscule percentage of China’s total exports have been affected by recalls, and to date
no trade measures have actually been enacted that punish China’s exports on the basis of environmental
problems caused by production methods, though such measures are likely in the future, as noted above. The
bigger problem in both cases may be the impact on consumers’ willingness to purchase a broad range of
Chinese-made products.

News reports based on relatively few cases can greatly magnify these sorts of impacts. High-profile cases in
recent years have resulted in growing consumer concern, demonstrated most clearly in the recent support in
U.S. and European markets for a “China-free” label (Kasriel, 2008; Han, 2007). A poll by MSNBC showed that 77
per cent of almost 10,000 people polled supported a “China-free” label. A 2007 Reuters/Zogby poll showed
that 78 per cent of Americans worry about the safety of Chinese imported goods, while 25 per cent have
stopped buying Chinese goods altogether and 23 per cent no longer buy Chinese toys. A separate Angus
Reid poll showed that 62 per cent of Canadians would consider a temporary ban of Chinese imports in order
to encourage more responsible product standards (Kasriel, 2008). Some Asian consumers have also become

3 For an analysis of enforcement problems, see McElwee (2008).
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averse to Chinese products; certain Korean companies traditionally sourcing from China have now opted for
homegrown goods or goods from “trustworthy” countries such as Australia, despite significantly increased
prices, due to the heightened consumer demand for safe food products (Han, 2007). The simultaneous
occurrence of increasing global consumer environmental awareness and concern regarding the quality of
China’s products has led to the diminishment of Brand China, creating a significant dilemma for China: can it
remain economically competitive without demonstrably improving its environmental performance?

3.0 Description of the Present Situation in China

The concept of sustainable development was first put forward in Our Common Future, published by the UN
World Commission on Environment and Development in 1987, which defined the phrase as “development
that meets the needs of the present without compromising the ability of future generations to meet their
own needs.” Based on this definition, the 2004 UN report Agenda 21 further discussed the relationship
between trade and sustainable development. The report concluded that a trading system consistent with the
goals of sustainable development is of benefit to all trading partners.

Chinese president Hu Jintao's (2007) report to the 17th National Congress of the Communist Party of
China lists the following goals: to bring Chinese civilization into harmony with the environment and to
form industry structures, growth patterns and modes of consumption that protect the environment and
promote energy efficiency. In keeping with these goals, and with the research into the relationship between
trade and sustainable development put forward in Agenda 21, this paper examines the application of
the sustainable development concept to trade and breaks down the different traits of sustainable trade:
sustainable development of trade should not only be reflected in the total volume of foreign trade growth
and improvement of foreign trade structure and quality but also in the conservation of resources and the
environment, a reduced population growth rate and increased social harmony. Specifically, in order to keep
foreign trade sustainable, the government should maintain the country’s ecosystems and the sustainability of
natural resources through a series of trade policies and promote the expansion of foreign economic activity
that will improve both social and ecological benefits. The essence of achieving sustainable development is
to make the interests of foreign trade and economic growth contingent upon protecting the environment
and conserving resources. But when we use this standard to analyze the characteristics of China’s import
and export commodities, we can conclude that China’s traditional foreign trade development model is

inconsistent with the requirements of sustainable trade.
3.1 Traits of Exports Not Suitable for Sustainable Development
The competitive advantages of China’s exports largely depend on natural resource and cheap labour, as well

as the different degrees of favour negotiated by provincial governments under foreign trade policies. The
quantity of major high-energy-consumption exports grew rapidly in recent years (see Figure 3.1).
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Figure 3.1: Growth rate (%) of Chinese high-energy-consumption exports.
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As shown in Figure 3.1, from 2001 to 2006 exports of concrete, aluminum, paper and pasteboard grew rapidly.
The 2005 growth rates above 50 per cent, and particularly the growth rate of over 200 per cent for concrete, are
particularly notable; in 2006 the growth of primary high-energy-consumption exports increased stably—only
concrete exports decreased, and all others had growth rates above 20 per cent. Exports of zinc and zinc alloys
dropped in 2004 and 2005, but in 2006 grew 132 per cent. These high-energy-consumption exports destroy
soil, air and natural resources, so these exports are not suitable for trade that meets the demands of sustainable
development.

Rapid growth of high-energy-consumption exports directly caused the current high proportion of Chinese exports
not suitable for sustainable development: at present, labour-intensive export products—mainly agricultural
products, foodstuffs, textiles, plastic products and toys—still make up a larger proportion of China’s exports. These
exports have lower technology and rely primarily on cheap land, resources and labour, whose exploitation is bad for
China’s environment. This means that the Chinese traditional competitive trade advantage is weakening today.

China’s technology-intensive export products are divided into two types. The first comprises exports for which
only simple processing and assembly are completed in China. Production of these products, such as machinery
and transport equipment, electronic components and circuit boards, still relies on a cheap labour force and has
a negative impact on the environment. Therefore, in terms of the distribution of trade benefits, such technology-
intensive products are actually a kind of labour-intensive product, whose production in China is focused on
processing and assembly. At present, most of China’s exports of technology-intensive products belong to this
type. The other types of technology-intensive export products are products requiring complicated processing and
high-tech products that carry intellectual property rights. Such products have high technology, high added value,
and less influence on resources and the environment. However, they make up a much lower proportion of China’s
total exports.
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The trade in services in China is relatively backward compared to trade of goods. Trade in services has the
traits of lower energy consumption, higher technological content and high added value, so focus on the
development of the services trade will help China convert its current trade pattern to one that is consistent

with sustainable development and is less reliant on resources and environmental degradation.

3.2 Traits of Imports Not Suitable for Sustainable Development

China‘s imports of primary products mainly include steel, wool, copper and chemical raw materials. The
growth of imports of primary products showed a downward trend from 2001 to 2006 (see Figure 3.2), but the
quantity of fossil fuel, lubricating oil and other raw material imports increased steadily each year. Industrial
imports mainly include machinery and transport equipment, textiles, rubber products, chemical products,
automobiles, aircraft, electronic equipment and computers, and other technology-intensive products.
Because the processing of primary products and the manufacture or consumption of industrial products all
consume a large amount of energy, these products severely pollute the environment.

Figure 3.2: Growth rate (%) of primary high-energy-consumption imports.

350
300
250
200
150
100 "
50
-50
-100
2001 2002 2003 2004 2005 2006
3 Steel
A === Aluminium and aluminum alloy ¢ Copper and copper alloy
F=——Fertilizer PA ====Pure alkali
Sk ====Synthetic fibre P ===Pulp

Source: China Energy Statistical Yearbook 2006, 2007.

Figure 3.2 shows that the growth of imports of high-energy-consumption products such as steel products,
copper and copper alloys, soda ash, fertilizer and paper pulp slowed between 2001 and 2006. But according to
customs statistics, agricultural products such as cereals and cereal powder, rubber, paper pulp, minerals, crude
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oil, steel products, primary plastics and non-forged metal still rank top among China’s import commodities.
These are semi-finished products that need further processing or production, have high energy consumption
and are highly polluting. The environments of Chinese coastal regions such as Guangdong Province have
been heavily damaged because of the country’s export-oriented import model wherein many of China’s
imports turn into exports after processing. In order to reduce the overreliance of imports on resources and
the environment, it is important for China to change its traditional trade model and the structure of imported
goods controlled by export-oriented processing enterprises. So the demand for sustainable development
also puts forward new challenges to China’s import structure.

The above analysis shows that China’s import and export commodities have the characteristics of high
energy consumption and high pollution. This static, resource-based comparative advantage of foreign trade
development does not meet the requirement of sustainable trade. In recent years, especially when domestic
labour costs began to rise, the Chinese government has begun to recognize the importance of protecting

resources and the environment, as well as of adding environmental costs to export production costs.

3.3 Further Analysis of Major Export Products

Mechanical and electrical products and textiles have kept the top two spots in China’s export ranking for a
long time, and China exports large quantities of agricultural products. These three sectors are also the targets
of the largest proportion of the restraints from foreign TBTs. For example, in 2005 exports of agricultural
products, food, machinery, and textiles and clothing were subject to more than 80 per cent of the restraints
from TBT (General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic
of China [AQSIQ], 2006).4 This section investigates these three sectors to demonstrate the main problems
China faces in overcoming foreign TBT.

3.3.1 Maechanical and Electrical Products

Mechanical and electrical products have ranked first among all of China’s export commodities for 14 years
running and are an important driving force for the sustained growth of China’s exports. China’s share of
mechanical and electrical products in the world export total rose from 3.4 per cent during the 9th Five-Year
Plan (1996 through 2000) to 8.5 per cent during the 10th Five-Year Plan (2001 through 2005). China has
become the fourth-largest exporter of mechanical and electrical products in the world, following Germany,
the United States and Japan.

While maintaining a rapid total growth, China’s exports of mechanical and electrical products have shown
a marked improvement in structure. The export of high-tech mechanical and electrical products increased
from US$35.03 billion in 2000 to over US$200 billion in 2005 and US$347.83 billion in 2007, for an average
annual growth rate of 43.5 per cent—accounting for over 50 per cent of total exports of mechanical and

electrical products.

In spite of the rapid growth of China’s exports of mechanical and electrical products, some issues
remain, such as insufficient investment in research and development and weak innovation capability,
lack of independent intellectual property and core technology, underdevelopment of high-tech and
high-value-added products, and increasing trade frictions. Therefore, China’s government needs to
take measures to further enhance the international competitiveness of export enterprises, optimize
the export structure and improve the current export order—wherein companies within China follow
no consistent competitive rules, so often can only compete on price.

4 Agriculture and food products: 42 per cent, machine products: 21.7 per cent, textile and clothing products: 21.5 per cent.
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3.3.2 Textiles

After China's entrance into the WTO, its exports of textiles and clothing grew from US$53.44 billion 2001
to US$175.62 billion in 2007, an increase of more than 300 per cent. In 2007 China’s exports of textiles and
clothing chalked up a year-over-year increase of 19.11 per cent, accounting for 14.42 per cent of total exports.
The value of textile exports was US$60.5 billion, up 15.86 per cent, and that of clothing was US$115.07
billion, up 20.89 per cent. Most of the exported textiles and clothing go to the United States and Japan or are
exported via Hong Kong.

At present, four negative factors affect China’s exports of textiles and clothing. First, the appreciation of the
yuan will further weaken China’s price advantage; second, the industry is affected by the Chinese government'’s
downward adjustment of rebates from export taxes; third, starting in 2005, some special clauses in China'’s
WTO commitments began restricting China’s exports of textiles and clothing; and fourth, resources and
environmental issues have become a constraint on the development of China’s textile industry.

3.3.3 Agricultural Products

In 2004 China’s trade in agricultural products accounted for 3.2 per cent of the world total, ranking the
country fifth among the leading traders in agricultural products. But the country’s trade deficit for agricultural
products was as high as US$4.64 billion. China’s export of agricultural products grew considerably in 2006,
reducing the deficit to US$4.08 billion in 2007.

At present, China’s agricultural trade deficit is shrinking, and all the major export regions show growth trends
that are satisfactory from the Chinese perspective. China’s trade of agricultural products relies mainly on the
eastern coastal areas. Exports from the six largest export regions, including Shandong, Guangdong, Zhejiang,
Fujian, Liaoning and Jiangsu, account for around 70 per cent of the national total, with Shandong remaining at
the top. Asia is still the largest export market for China’s agricultural products, followed by Europe and North
America. With the implementation of policies and measures for the development of modern agriculture,
China will further enhance the international competitiveness, quality and safety of its agricultural products.

3.4 Current Foreign Technical Regulations and Standards Facing China

This section gives an overview of the foreign environmental technical regulations most applicable to Chinese
industries. It also mentions a few international standards that have, in essence, become conditions of doing
business in key foreign markets. It focuses exclusively on import regulations from the European Union,
the United States and Japan—China’s largest export destinations, as described above. Although some of
these standards have been in place for decades, most of them are relatively recent, and the number and
scope of such standards seems to be expanding quickly. For the most part, foreign environmental technical
regulations focus on the quality and characteristics of products rather than their production methods.

3.4.1 Environmental Import Regulations in the European Union

The Restriction of Hazardous Substances Directive, adopted by the members of the European Union in July
2006, is a regulation affecting all goods sold in Europe, including imports. The directive eliminates the use of
certain toxic materials, such lead, mercury, polychlorinated biphenyls (PCBs) and so on (www.rohs.gov.uk).
It will force Chinese electronics manufacturers to use environmentally friendly materials if they hope to gain
access to European markets.
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Although the subject is still under fierce debate in the WTO, the European Union has attempted to ban the
import of genetically modified organisms (Crowley, 2008). This could become a significant concern for China,
which is already a major grower of genetically modified crops and is planning a US$3.5 billion research and
development initiative on genetically modified organisms (Stone, 2008).

European Union import regulations also affect products that contain greenhouse gases such as
chlorofluorocarbons (CFCs) or hydrochlorofluorocarbons (HCFCs), various other ozone-depleting substances,
asbestos and detergents (Hong Kong Trade Development Council, 2008; European Union, 2008). The
European Union is considering implementing a tariff system that would force companies exporting to Europe
to buy emission credits, essentially paying for any greenhouse gas emissions in excess of EU standards (“EU
ponders carbon,” 2008). This proposal is quite progressive and controversial due to its regulation of imports
based on their emissions rather than product characteristics, and it may conflict with GATT obligations.

The European Union has also recently created the Registration, Evaluation and Authorization of Chemicals
program, a comprehensive regulatory regime for chemicals that includes regulatory control over imports and
their chemical contents. Although the program is more focused on the process of accepting and documenting
chemicals, it has significant evaluation and authorization components that will restrict manufacturers from
exporting products that contain substances of very high concern into the European Union and will require
substantial documentation of imported goods and their chemical contents (Chemicals Policy Initiative,
2008).

3.4.2 Environmental Import Regulations in the United States

In recent years the United States has generally been less active than the European Union in terms of
environmental import regulations. At the same time, the United States has mirrored the European Union
through a variety of restrictions on chemicals and other characteristics of products allowed for import. The
most prominent piece of U.S. legislation regulating imports as a result of environmental concerns remains
the Toxic Substances Control Act of 1976. The act works primarily to create an inventory of chemicals used
within the United States, catalogue any new chemicals introduced and assess the potential danger of those
chemicals to public health and the environment. However, the act also includes specific regulations on PCBs,
asbestos, lead paint and various other substances (U.S. Environmental Protection Agency [EPA], 2008c).
Despite these restrictions and regulations of chemical imports, the Toxic Substances Control Act is perhaps
less stringent than parallel regulation in Europe. The Federal Insecticide, Fungicide, and Rodenticide Act
regulates imports of pesticides, requiring exporters to comply with applicable U.S. pesticide legislation and
register with the U.S. Environmental Protection Agency (EPA, 2008b).> In addition, the United States has
restrictions on a variety of ozone-depleting substances, including CFCs, halons, methyl bromide and HCFCs,
in line with its commitments under the Montreal Protocol on ozone-layer protection (EPA, 2008a).

3.4.3 Environmental Import Regulations in Japan

Recent Japanese environmental technical regulations have also proven to be economically damaging for
China, particularly those regarding food sanitation assessment (Fackler, 2007). The most prominent of these
measures, the Food Sanitation Act,® has made Japan the world leader in the inspection of domestic and
imported food products, and has greatly restricted what China can export to Japan. The Food Sanitation Act
is less focused on the restriction of specific chemicals than on the stringency of the inspection process. Japan
has reported that roughly a third of the 1,515 food samples rejected for import came from China (Fackler,
2007). Due to a recent food scare mitigated by the Food Sanitation Act, the value of Chinese exports to Japan

5  For a detailed description of the Federal Insecticide, Fungicide, and Rodenticide Act, see http://epa.gov/regulations/laws/fifra.heml.
6 For a description of the Food Sanitation Act, see www.jetro.go.jp/en/reports/regulations/pdf/food-e.pdf.
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in the first two months of 2008 was down over 10 per cent from the previous year (Shutao, 2008). Japan has
also enacted the Electrical Appliance and Material Safety Law, regulating the safety of products from the
electronics industry, including the safety of the materials used to make those products.” Japan has a variety
of other import regulations on fertilizers, feed, pesticides, paints, plastics and rubber products (Japan External
Trade Organization, 2008).

3.4.4 Agricultural Technical Regulations

Many agriculture-related foreign environmental import regulations fall under the WTO's SPS Agreement.
The SPS Agreement stipulates that countries can adopt environmental import restrictions relating to human,
animal or plant life or health (SPS measures), as long as those technical regulations are based on science and
do not act as unnecessary restrictions to trade (World Trade Organization, n.d.). The SPS Agreement allows
technical regulations on any agricultural products that might affect consumer health or contaminate the
importing nation’s environment. The SPS Agreement does not cover measures that affect environmental
conditions or human, animal or plant health in the exporting countries. Such measures would be covered by
the GATT, which imposes a number of hurdles for importing countries to overcome if they want to restrict
production practices that cause pollution in China.

China is generally considered to have low SPS standards for domestic producers (and goods imported into
China); however, its industries must also comply with the typically much higher SPS standards of the countries
to which they're exporting. Thus foreign SPS measures are particularly relevant to China’s agricultural
industry. Minimal SPS compliance domestically has become a major limiter to the competitiveness of China’s
agriculture sector, which is now undergoing a major overhaul of its standards regime in order to enable
businesses to be in a better position to meet foreign standards (Dong and Jensen, 2004).

3.4.5 Private and Quasi-Private International Standards That are
Emerging as Conditions of Sale in Foreign Markets

International standards are not only developed by governments and quasi-public institutions to help
harmonize technical regulations among nations and break down barriers to trade, they are also increasingly
being developed by civil society groups and multistakeholder coalitions to promote good corporate
environmental or social practice. Despite their voluntary origin, some of these private international standards
have become de facto conditions of sale in some markets. Other standards that are relatively new to the
market are trending in that direction. Although, for the most part, voluntary international standards have
not been widely implemented in China, there are currently a handful of standards that are either undergoing
rapid uptake in China or that Chinese manufacturers are under increasing pressure to implement. These
standards can be divided into three broad groups: environmental standards, social standards and sector-
specific standards.

3.4.5.1 Environmental Standards

ISO 14000 Environmental Management Standards

The cornerstone of the ISO 14000 series is the environmental management system standard 1SO 14001. ISO
14001 has been widely adopted in a variety of industries and countries around the world and has become
the dominant environmental management system worldwide. Focusing exclusively on the Plan-Do-Check-
Act cycle, also known as the continuous improvement or Deming cycle, ISO14001 carries with it no specific

7 For a detailed description of the Electrical Appliance and Material Safety Act, see www.meti.go.jp/english/policy/denan/procedure/
guide01.htm#c05-2.
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guantitative environmental performance requirements. However, environmental management systems
allow corporations to identify environmental liabilities and locate areas in which efficiency is needed or
improvement possible; therefore, such systems will encourage the development of better environmental
practices. ISO14001 has permeated international corporate practice to such an extent that it is now often
seen as a general expectation for trade in certain sectors (Li, 2008). Because of this, it was among the first
standards to be implemented across many industries in China.

In the last decade, the rate of ISO 14000 certification in China has increased dramatically. In 1999, 100
organizations in China were ISO 14001 certified; in 2001, 1,000 were certified; in 2005 China had 10,000
certified organizations; and by November 2007 the number had reached 30,489. In 2006 China ranked second
globally in its number of organizations that were ISO 14001 certified, with roughly 12 per cent of total global
certifications. ISO 14001 is now utilized heavily in a variety of industries and across a broad geographic area.
This quick spread throughout China has been voluntary and market driven, demonstrating the standard’s
substantial economic benefits. ISO 14001 is now so widespread that it is considered a de facto condition of
sale in many Chinese industries (Li, 2008).

ISO 9000 Quality Management Systems

An older cousin of the ISO 14000 series is the ISO 9000 series, which is devoted to quality management and
assurance, prescribing how quality assurance processes occur and how these processes are documented
and adhered to. Waste minimization is a significant component in quality management systems, forming an
indirect link to environmental performance. Pressure for ISO 9000 certification in certain industries, such as
the automotive, aerospace, chemical and building materials sectors, has been prevalent since the 1990s. A
survey by Quality Systems Update recently showed that more than 83 per cent of certified companies polled
reported a higher perceived product quality, and 70 per cent reported gaining competitive advantage.
A different study, conducted by Dowling College of Long Island, New York, found that 41 per cent of
companies using ISO 9000 reported an increase in their European market share. Despite ISO 9000's apparent
contributions to product quality and competitive advantage, ISO 9000 compliance is not largely considered
mandatory in many markets, though it is a requirement for some regulated products in the European Union
(Hutchens, 1999).

Hazard Analysis and Critical Control Point (HACCP)

HACCP is a food safety system that has become the universally accepted method for food safety assurance.
HACCP is built around the concept of assuring food safety through the systematic management of processes
and production methods rather than limited end-product testing. Like 1ISO 9000 and 14000, HACCP is a
system rather than a regulation; compliance provides a way to prevent food hazards but does not contain
any quantitative requirements.

Developed in the 1960s for the U.S. space program, HACCP expanded to apply to common food production
systems and was widely used voluntarily by industry by the 1970s. Since then it has been endorsed by several
international organizations, including the UN Food and Agricultural Organization and the World Health
Organization (Goodrich, 2005). The Codex Alimentarius Commission, a prominent international standard-
setting body whose standards are the reference point for food safety requirements in international trade,
has incorporated HACCP guidelines into all relevant codes on food and hygiene (World Health Organization,
2007).1SO 22000, another international standard for food quality management, also utilizes HACCP (Intertek,
2008). The U.S.Department of Agriculture has established HACCP regulations in meat and poultry processing
plants. The U.S. Food and Drug Administration requires that the canned food, seafood and juice industries
follow HACCP, and plans to extend the requirement throughout the food industry (U.S. Food and Drug
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Administration, 2001). Furthermore, in 2006 the European Union made HACCP compliance a requirement for
all facets of food production (Partington, 2006).

HACCP is critical to China, where the expectation for compliance with food safety systems is quite high due
to recent contamination scares. By May 2004, 4,600 Chinese food processing and manufacturing enterprises
(roughly 29 per cent of China'’s total) were HACCP certified. In a survey of 27 HACCP-certified Chinese food
enterprises, the respondents concluded that the greatest incentives for HACCP implementation were access
to new markets, increased product quality and increased market share (Bai, Cheng-lin, Yin-sheng, Shu-kuan
and Shun-long, 2007). Therefore, not only has HACCP certification become a condition of sale in China’s
major export markets, but compliance has been shown to be economically advantageous for Chinese
manufacturers.

3.4.5.2 Social Standards

Social Accountability 8000

Social Accountability 8000 (SA8000), one of the world’s first labour-oriented private standards, was
developed by Social Accountability International in the 1990s and is currently being implemented across
China as Chinese manufacturers come under increasing pressure from international trading partners to
address labour conditions. However, despite growing use in China, it has not yet caught on to the same
degree as it has in Western nations. As of September 2008, 225 facilities in China were SA8000 certified
(Rochelle Zaid, Accreditation Director, SAl, personal communication, September 24, 2008). Unlike other,
similar standards, SA8000 certifies individual facilities rather than companies as a whole. The SA8000
standard is based on the conventions of the International Labour Organization, and therefore includes
provisions covering child labour, forced labour, health and safety, freedom of association and the right
to collective bargaining, discrimination, disciplinary practices, working hours and compensation (Crijns,
2004). It is not specific to any industry.

ETI Base Code

The Ethical Trading Initiative (ETI), originally formed in the United Kingdom, is a collection of international
corporations, NGOs and trade union organizations that promotes worker’s rights and deals with other
labour concerns. The ETI Base Code lays out the core principles that members must comply with. It
emphasizes good social practice along members’ supply chains and focuses on freedom of association,
overtime, regular employment, health and safety, housing and discrimination. China accounts for 24 per
cent of ETI assessments worldwide, with a total of over 1,300 ETI assessments in 2002 alone (Barrientos
and Smith, 2006). This number is rising quickly throughout China, especially since the dissolution of the
Multi-Fibre Agreement in 2005. Despite the high number of ETl-compliant companies in China, China is
considered to have particularly high rates of non-compliance among official ETI members (Barrientos and
Howell, 2006). Although SA8000 and ETI have a wide area of overlap in their standards, they differ primarily
in that SA8000 accredits individual facilities, whereas ETl is a company-based standard that mostly works
with international corporations and the various components along their supply chains.

ISO 26000

ISO Social Responsibility (ISO 26000), under development, is another social responsibility standard that
may apply to China. ISO has a level of visibility in the global community far surpassing Social Accountability
International or the Ethical Trading Initiative; therefore, ISO 26000 will almost certainly gain widespread
credibility and international recognition on a scale unattainable by other standards. Unlike SA8000 and the
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ETI Base Code, ISO 26000 is not a set of strict specifications, but rather a collection of qualitative guidelines
to help private and public entities better understand and reach good social practice (International
Organization for Standardization, 2006). Because of this, ISO 26000 likely will not by itself be a strong driver
for assessment of conformity to social responsibility standards. However, it could significantly increase
corporations’ interest in assessing and understanding their social practices. As an I1SO standard, 1ISO 26000
will be implemented by a vast variety of major corporations worldwide and will therefore become relevant
for a significant portion of Chinese industries.

3.4.5.3 Sector-Specific Standards

Agriculture Standards

GlobalGAP is a private sector body that sets voluntary standards for the certification of “good agricultural
practices” (GAP) for agricultural products around the globe. The GlobalGAP standard is primarily designed to
reassure consumers about how food is produced on the farm, by minimizing the detrimental environmental
impacts of farming operations, reducing the use of chemical inputs and ensuring a responsible approach
to worker health and safety as well as animal welfare (GlobalGAP, n.d.). GlobalGAP is perhaps the most
prominent comprehensive international standard for agricultural activities and is currently being widely
implemented across China, largely as one path through which to comply with the aforementioned sanitary
and phytosanitary measures of China’s export targets.

Textile Standards

The Oeko-Tex Standard 100, an environmental textile certification scheme originating in Europe and
specifically focusing on the environmental impacts of the textile and apparel industry, was first established
in China in 1999. As of June 2006 Oeko-Tex had 695 certified companies in China alone. The Oeko-Tex
Standard 100 deals mostly with toxic effluents such as carcinogenic dyestuffs, pesticides, PCBs, heavy
metals and formaldehyde. Though Oeko-Tex was widely adopted in the textile and apparel industry,
many manufacturers who subscribed to the standard were not satisfied with its impact on competitive
advantage, mostly because of the large number of similar standards on the international market and the
lack of recognition of Oeko-Tex in the international market (Wang, n.d.).

The uptake of Oeko-Tex Standard 100 within Chinese industry pushed the Chinese government to develop
its own parallel environmentally oriented textile standard, called HJBZ 30-2000, in 2000. Although HJBZ
30-2000 used Oeko-Tex Standard 100 as a reference, it was an ineffective alternate because of faulty testing
and inspection processes and a lack of appropriate testing methodology. As of 2006 only 95 companies
nationwide had HJBZ 30-2000 certification, primarily because the standard lacked credibility among
overseas buyers—Iargely due to its less-stringent requirements and lack of accountability measures (Wang,
n.d.).

China Social Compliance 9000 for the Textile and Apparel Industry (CSC9000T), established in 2005 by
the China National Textile & Apparel Council, is a standard for social responsibility in China’s textile and
apparel industry that includes both management system requirements and specific regulations. Ostensibly
the CSC9000T was created by the Chinese government in order to repair the industry’s reputation and
thereby increase its competitiveness in the global market (China National Textile & Apparel Council, 2005).
However, the standard also served as a way for China to regain control of its own workers’ rights, which
have been heavily influenced by international standards. The CSC9000T has been criticized on several
fronts, including the standard’s origins in the Chinese government and the lack of provisions for freedom
of association among workers, living wage allowances, or prohibitions against discrimination based on
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political affiliation or sexual orientation. As of August 2005 the CSC9000T had 170 Chinese participants but
only one major investor from outside of China or Hong Kong (Domoney, n.d.). Thus, despite aggressive
promotion from the Chinese government, HJIBZ 30-2000 and CSC9000T have not gained traction among
foreign corporations, due to a lack of stringency and the resulting lack of credibility in international
markets.

Mechanical and Electronics Standards

The Electronics Industry Code of Conduct is an international standard for performance expectations in
labour, health and safety, environmental practices, ethics and management systems in the information
and communications technology industry (FIAS & Business for Social Responsibility, 2007). The Electronics
Industry Code of Conduct was developed by HP, IBM, Dell and others; members now include the majority
of major international players in the information and communications technology industry, such as
Apple, Microsoft, Adobe, Intel and Cisco (Harder and Commike, 2007). Certification is company-based and
applies across members’ supply chains. The program is still in its nascent stages; however, it is likely to
play a prominent role among standards for the information and communications technology industry in
China. The value of certification in increasing competitive advantage has already been demonstrated, and
therefore the incentive to comply with the standards is increasing quickly. However, concerns currently
exist about the extent and effectiveness of the auditing process and whether certified companies are
adhering strictly to the system’s provisions (FIAS & Business for Social Responsibility, 2007).

Forestry Standards

The Forest Stewardship Council is an independent multistakeholder initiative focused on designing and
ensuring conformity with standards for responsible forest management. Forest Stewardship Council
standards promote equitable use and sharing of benefits derived from the forest, reduction of the
environmental impact of logging activities as well as maintenance of the ecological functions and integrity
of the forest, recognition of and respect for indigenous peoples’ rights, maintenance or enhancement
of the long-term social and economic well-being of forest workers and local communities, respect for
worker’s rights in compliance with International Labour Organisation conventions, and appropriate and
continuously updated management plans (Forest Stewardship Council [FSC], n.d.b). The Forest Stewardship
Council has become the most prominent standard-setting body for the forestry sector in the world, with
offices in more than 46 countries (FSC, n.d.a). In 2006 the council launched an initiative in China that
marked the first formal steps toward the development of a forest certification scheme within the country
(World Wildlife Fund, 2006). Since then, uptake of the council’s standards in China has grown dramatically,
increasing from just over 50 certificates in 2003 to roughly 130 in 2005 to well over 300 in 2007. By June
2007 FSC had certified more than 700,000 hectares of forest in China (FSC, 2007).

3.4.6 Description of Problems in the Key Sectors

China, as the world’s largest developing country, faces a difficult situation in that foreign TBTs have
become a big obstacle for foreign trade development after the country’s entry into the WTO. According to
a survey released by the Chinese Ministry of Commerce, in 2005 about 25.1 per cent of export enterprises
in China were affected by foreign TBTs; the direct damage to the country’s export economy was US$28.8
billion.89 The total value of shipments affected was above US$8.15 billion, including US$2.22 billion
worth of products that did not meet energy-efficiency and recycling requirements and US$1.23 billion in

8  The calculation of “direct damage” mainly includes cancelled orders and costs of rectifying non-compliance

9 Based on a survey of 2,996 export enterprises in 31 provinces, municipalities and cities under the direct jurisdiction of the central
government published by the General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of
China (2000).
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products that did not meet government-imposed standards for protecting the environment protection
and safeguarding health and safety. These two types of requirements are the restrictions that most affect
China's exports. In 2006 the direct damage was US$35.92 billion, accounting for 3.71 per cent of the total
value of exports in 2006. About 31.4 per cent of export enterprises were affected by TBTs to different
degrees, an increase of 6.3 per cent over the previous year (AQSIQ, n.d.).10

As China’s top three export markets, the European Union, the United States and Japan are the countries
with the most TBT-causing measures in the world, and they are also the countries that most restrict China.
Different industries in China are affected by these countries’ TBTs to different degrees. According to the
report Foreign TBT Measures that Influence China’s Foreign Trade in 2005, released by the Chinese Ministry of
Commerce, farm and food products were affected the most seriously by Japan and the European Union,
light industry and textiles mainly by the United States and the European Union, and mechanical and
electrical products by the European Union.

According to the Chinese Ministry of Commerce’s survey, mechanical and electrical products and textiles
and agricultural products were most affected by foreign TBT measures. The added cost of mechanical and
electrical products increased the most, the direct damage to textiles was serious, and almost all kinds of
farm and food products were affected by foreign TBT measures.

The Added Cost of Mechanical and Electrical Products Increased the Most

The mechanical and electrical industry is the largest export industry in China. In 2006 exports from this
sector were US$549.42 billion, accounting for 56.7 per cent of total export volume. However, compared
with developed countries, mechanical and electrical export products from China are mainly low-tech
products, lack added value and are often blocked by TBT measures. The cost of export increases quickly.
Figures released in 2007 by the Chinese General Administration of Quality Supervision, Inspection and
Quarantine (AQSIQ, www.agsig.gov.cn) showed that the direct damage to the mechanical and electrical
industry from foreign TBT measures was US$8.7 billion in 2006, accounting for 24.2 per cent of the total
direct damage in the same year and ranking the sector first among Chinese industries.

For example, the Waste Electrical and Electronic Equipment Directive and the Restriction of Hazardous
Substances Directive are the European Union’s provisions pertaining to electronic equipment that have
most seriously affected China’s electronic export products. According to 2006 data from the Chinese
Ministry of Commerce, the value of the electronic exports affected by these provisions was US$31.7
billion, US$50 billion and US$60 billion in 2003, 2004 and 2005, respectively. The two provisions not only
increased the cost of China’s mechanical and electrical products entering the EU market but also led to the
loss of the market. Especially for high-tech industries such as the mechanical and electrical industries, the
added cost of exporting to the European Union is much higher. China has spent a considerable amount
on technology improvement since the European Union enacted the two directives. This caused increases
in costs. Statistically, the costs of complying with Category 16 of the customs regulations (which covers
imports of mechanical instruments, electronic equipment and spare parts, TV image equipment and so on)
increased the most, accounting for 44.1 per cent of the total increased cost.

The Direct Damage to Textiles Was Serious

Textile exports play an important role in China’s foreign trade. The total export volume for textiles has
ranked at the top of China’s export products for many years. China is still the largest producer and exporter

10 Based on an AQSIQ survey of 2,570 export enterprises in 31 provinces, municipalities and cities under the direct jurisdiction of the central
government.
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of textiles in world. China’s total volume of fibre-processing accounts for about one-quarter of the world
total volume, and that of clothing accounts for one-eighth. However, with the expiry of WTO textile
agreement on January 1, 2005, textile quotas were cancelled. Foreign countries, especially developed
countries, began to protect their markets through setting stricter and stricter TBT measures. All signs
indicate that TBT measures have become the major barrier affecting China’s textile exports.

From the comprehensive data and statistics provided by the Chinese Ministry of Commerce, the direct
damage to the textile industry was US$1.17 billion in 2002, and the direct damage in 2005 was US$29.87
billion, accounting for 43.2 per cent of total direct damage to China’s exporting industries that year.
Moreover, provisions for environmental textile labels, especially the new Registration, Evaluation,
Authorisation and Restriction of Chemical Substances regulation that took effect in the European Union
in 2007, affected China’s textile exports. This is because during the producing and processing of textiles,
almost all the procedures are related to chemicals—especially printing, dyeing and curing—and will create
hazardous substances throughout the process. If a chemical used to produce exported clothing is not
registered and permitted by the European Union, that clothing would be forbidden for sale in Europe. We
can estimate that after the implementation of the new regulation, about 70 per cent of Chinese clothing
exports have been affected because of these chemical processes.

Agricultural Products Were Widely Influenced

As the world pays more attention to the rights of consumers to protect their lives and health, foreign
countries, especially developed countries, have begun to use stricter TBT measures on agricultural products
in order to control residual pesticides and ensure product quality. This presents much higher demands
for the packaging, labelling and allowable residues for agricultural products. All of these measures have
placed unprecedented limitations on China’s exports of agricultural products.

According to research by the Chinese Ministry of Commerce, agricultural products were influenced most
widely by TBT measures in 2005 (Ministry of Commerce of the People’s Republic of China, n.d). Although
the absolute value wasn’t high, the value of the direct loss to the agricultural sector—calculated based on
the value of cancelled offers and additional costs related to the cancellations—was equivalent to 26.7 per
cent of the value of that sector’s total exports in 2005. The ministry estimates that when these direct losses
are combined with the value of potential additional contracts that were lost because of TBT measures—a
form of loss the ministry calls “opportunity loss"—the total damage in 2005 reached 96.6 per cent of the
actual value of the sector’s exports. In 2006, 90 per cent of China’s agricultural and food export industries
in China were affected by TBT measures, causing direct losses of US$14 billion.

It is useful to provide some specific examples of typical cases. Beginning in January 2002, the European
Union comprehensively forbade the importation of Chinese animal-derived products because of residues
of chloromycetin and other pesticides that could not meet the EU standards, except for ocean-caught fish
that were exported directly to Europe. This prevented more than US$1 billion in exports from shipping
from China to the European Union. Although the injunction on animal-derived products had been partially
dismissed by the European Union in August 2004, the ban on poultry products wasn't lifted until September
2005. Outside the European Union, the implementation of a “positive list system” in Japan in 2006 also
increased the threshold for exports of China’s agricultural products. Japan is the largest market for China’s
agricultural exports, taking 32 per cent of the country’s exports. The implementation of the positive list
system affects one-third of China’s agricultural exports, including eel, stem vegetables and honey, for
which pesticide residues exceed the limits. As a third and final example, ISPM 15, a common regulation
covering the wood packaging of import products, is followed all over the world. ISPM 15 requires that
wood packing have no bark and be heat- or vacuum-treated according strict standards, requirements that
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also restrict the packaging for Chinese agricultural products.

After the country’s entrance to the WTO, Chinese export enterprises began to react to foreign TBT
measures to different degrees. Most export enterprises know that the key way to overcome foreign TBTs is
to improve technology and management as well as international competitive ability. According to a survey
by the Ministry of Commerce in 2005, in order to overcome foreign TBT, 71.8 per cent of enterprises try to
improve technology and meet the standards of international or import countries; 63.4 per cent try to strive
for authentication by international authorities and exporting countries. In addition, export enterprises also
make use of many other ways of overcoming foreign TBT, such as bilateral negotiation; the WTO dispute
settlement system; participation in the amendment of national and international or importing countries’
standards.

Although Chinese export firms have the basic skills needed to overcome foreign TBT, their ability is still
limited because of their own low product and research technology level, the need for improvement in
the services delivered by government and social organizations, and the high requirements posed by
international standards. The main problems are listed in Table 3.1.

Table 3.1: Chinese exports firms’ main barriers to overcoming technical barriers to trade.

Problem Proportion of export firms affected (%)
Lack of funds, difficulties altering technology
and gaining international authentication
Unavailability of information about whether
competitors’ regulations have changed
Lack of transparent procedures; when firms are
treated inequitably, they don’t know which 41.5
department to ask for help
Lack of technological assistance; when firms
are faced with the high requirements of

50.7

43.7

international standards, they cannot get 40.8
technological assistance from certain

departments

Large gap between the technology possessed

and the technology level needed to meet the 31.7

technical requirements of trading partners

Source: Ministry of Commerce of the People’s Republic of China (n.d).

From Table 3.1 we can see that lack of funding is the biggest difficulty for export firms. This leads to a low level
of production technology and low product standards because of the lower level of economic development
compared with that in developed countries and the absence of a mechanism that can inspire firms to add
inputs to technology and product innovation. Inability to acquire timely information is the second most
important difficulty, because international standards change quickly and requirements are continually
increasing; the government'’s system for releasing information on international standards is not consistent.
The third and fourth difficulties reflect the need for improvement in the service functions of government and
social organizations. The last difficulty reflects that because of the overall low technology standard in China,

the gap between national and international standards is great.
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3.5 China’s Standards Regime

According to the Standardization Law of the People’s Republic of China, implemented on April 1, 1989, China'’s
standards regime includes national standards, industry standards, local standards and enterprise standards.
National standards and industry standards can be divided into mandatory standards and recommended
standards.

After China’s entry into the WTO, according to the provisions of related WTO agreements and State Council
provisions, the General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ) became
responsible for all the policies and procedures related to assessment of standards compliance. AQSIQ is
expected to notify the WTO Secretariat about the WTO, TBT and SPS measures set by AQSIQ, appraise and
consult on TBT and SPS measures set by other members of the WTO, and formulate provisions to deal
with other WTO members’ suggestions regarding AQSIQ’'s TBT and SPS measures. The Standardization
Administration of the People’s Republic of China is responsible for implementing the TBT Agreement and SPS
Agreement under the arrangement and coordination of AQSIQ.

Since imports into China that are affected by technical trade measures are varied and distributed across
several industries, at least 15 departments are involved in formulating and implementing the technical trade
measures, and related committees and trade organizations also play important roles.

3.5.1 Measures the Chinese Government Takes to Help
Enterprises Meet the Relevant Standards

In order to help export enterprises overcome foreign TBT measures, AQSIQ, as the government department
responsible for leading on issues related to TBTs, takes the following measures with other member units
(such as the Ministry of Commerce and the Ministry of Agriculture). The first of these is to collect the latest
TBT measures formulated and revised by WTO members; send them to the relevant industries, departments,
associations and enterprises; evaluate the measures in various ways and send suggestions to the involved
WTO members. The second is to engage in bilateral and multilateral exchanges, discussions, consultations and
negotiations with related WTO members about the TBT measures that negatively affect China’s enterprises.
The third is to formulate and complete a warning system that deals with provisions such as Japan’s positive
list system and the European Union’s Registration, Evaluation, Authorisation and Restriction of Chemical
Substances regulation, as well as its standard for non-food products. Fourth, AQSIQ must research key foreign
TBT measures, offer informational consultation and organize various forms of training. Finally, it influences
public opinion through all kinds of media.

Information Released

Since 2006, AQSIQ has published an annual report on TBTs affecting China. The report comprehensively
investigates the TBT measures that China has come across in the previous year. It also summarizes the situation
that China is dealing with for some TBT measures. Meanwhile, it also introduces the TBT measures that China
itself has formulated and revised. This report offers a detailed introduction of the trends, experiences and
practice of foreign countries’ formulation and revision of TBT measures.

The Foreign Market Access Report has been released by the Ministry of Commerce annually since 2005.
Suggestions for Encouraging Enterprises to Overcome TBT Measures was published jointly by the Ministry of
Commerce and AQSIQ. These two reports not only introduced the implementation of TBT measures for China'’s
main trading partners but also offered some guidance to export enterprises dealing with TBT measures.
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Domestic Standards Perfected

In 2002 the Chinese government began to pay more attention to perfecting the Product Quality Management
System and TBT Measures System. China continually improved the level of domestic standards and narrowed
the gap between international standards and Chinese standards. For example, the Chinese government set
up the same quality certification and accreditation system that developed countries had adopted. China
founded the China National Accreditation Board and the China Import and Export Inspection Laboratory
Authorization Committee according to this advanced system. Meanwhile, China announced TBT and SPS
measures to the WTO: as of September 2008 China had submitted 499 TBT measures and 120 SPS measures.
The full text of these technology measures has been available on the website of China’s Standardization
Administration since October 14, 2005.

International Standards Appraised

China evaluated other WTO members’ TBT measures to assess effects on Chinese export firms and make
suggestions for improvement, focusing on Japan’s positive list system and the European Union’s Registration,
Evaluation, Authorisation and Restriction of Chemical Substances regulation; Restriction of Hazardous
Substances Directive; Waste Electrical and Electronic Equipment Directive and Energy-Using Products
Directive. These appraisals efficiently protected the interests of export enterprises.

For example, in 2005 Japan’s Ministry of Health and Welfare announced to the WTO the positive list system,
which limits the residues of agricultural chemicals on food. This system was launched in November 2005
and had a good chance of affecting Chinese export agricultural products and food values by US$7 billion.
The involved agencies in China submitted an appraisal to Japan and opened bilateral and multilateral
negotiations. Japan partially accepted China’s suggested amendments. At the same time, the related
departments coordinated harmoniously and examined many kinds of ways of dealing with the system in
order to minimize its negative effects.

3.5.2 The Current Status of the Response of Chinese Enterprises to the Standards

When foreign TBTs restrict Chinese exports, enterprises have to increase their inputs in order to meet world
market requirements. This increases costs and reduces international competitive advantages. Chinese
enterprises passively improve their products’ standards in three main ways: the first is to invest in improving
technology levels, green standards and working conditions; the second is to purchase advanced production
equipment and more precise inspection equipment; and the third is to invest heavily in getting authentication
from the related international body or importer.

Chinese enterprises do not participate in the establishment of national standards because of the absence of an
inspiring mechanism inside the government and enterprises. The current situation leads two consequences.
In the international market, Chinese enterprises participate at a low rate in the establishment of international
standards, so they must follow the standards set by foreign multinational companies. In the domestic market,
the organizations mainly involved in establishing various standards are academies and colleges directed by
government. Enterprises also rarely participate in these, so the established national standards cannot always
meet the needs of the export enterprises.

3.5.3 The Current Status of the Chinese Government'’s Participation in the Construction
of International Standards

China participates in the construction of international standards and relevant activities in four main ways:
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first, through direct participation in the establishment and amendment of international standards; second,
by taking part in ISO's relevant work; third, by undertaking various activities and tasks for ISO; and fourth,
by undertaking international bilateral cooperation for the development of international standards for other
countries to meet when they trade with Chinese firms.

Through the end of 2006 China had been involved with the creation of 55 international standards, including
39 ISO standards and 16 International Electrotechnical Commission standards, and was involved with an
additional nine standards compared with 2005.

Through the end of 2006 China had also taken part in the work of 13 ISO technical committees and
subtechnical committees, and Chinese representatives occupied 23 chair, vice-chair, secretary and associate
secretary positions, three more than in 2005. So China’s participation in international standards activity has
borne substantial fruit.

In 2006 China undertook many ISO activities and tasks, including participating in various important meetings

and forums (see Table 3.2) and making use of the organization’s basic databases, such as the international
standards glossary database, which includes 117,000 items.

Table 3.2: ISO activities undertaken by China in 2006.

Date Place Name
22nd annual session of the ISO graphical symbols of
May 8-12 Beijing standardization administra’cionEiorzmitteey
May 22 Beijing 8th .forum of th'e International Electrotechnical Commission

advisory committee on safety

May 21-25 Beijing Annl{al session of 1SO technical committee 37, on
terminology and other language and content resources
World telecom exhibition of the International

December 14 Hong Kong o .

Telecommunication Union

Source: China Institute of Standards (2007).

In the field of international bilateral cooperation, China has established friendly cooperation with countries
such as Germany, the United States, Japan, Korea, the United Kingdom and Canada. Through the end of 2006
China had subscribed to 19 cooperation agreements and memos with different countries.

Above all, since China joined the WTO, the country has made breakthroughs in participating in international
standards, which benefit not only the development of Chinese standards but also the world’s understanding
of Chinese standards.
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4.0 Current Trends and Lessons from International
Experience

The previous section made it clear that many of China’s exporters face difficulties in conforming to international
standards and technical regulations and that those difficulties involve significant costs. This section surveys
the trends in regulations and standards and argues that according to those trends, the situation for China’s
exporters will only get more difficult.

4.1 Trends in International Trade, Environmental Regulations
and Consumer Expectations

Several noteworthy international trends have relevance for China’s exporters:

More stringent foreign import regulations. Though few current foreign environmental import regulations
present insurmountable economic challenges for Chinese manufacturers, many countries are beginning to
tighten their environmental regulations. As discussed above, Japan, one of China’s biggest export destinations,
has recently made food sanitation laws much more stringent (Fackler, 2007). The European Union has begun
to call for the “greening” of international trade rules and has initiated efforts to turn its own environmental
regulations into international standards. The European Union’s tough domestic measures on environmental
issues have given it a reliable defence against criticisms that its import standards and regulations are
protectionist, and Europe is therefore uniquely positioned to enact such changes in international policy
(Kelemen, 2007). If Europe succeeds in making international environmental standards more stringent, this
will inevitably increase the number of environmental regulations that Chinese businesses will have to comply
with, as well as increase the environmental performance levels manufacturers will have to achieve in order
to maintain access to key markets.

Consumer demand for “green” products. In the last decade, consumer demand for green products in many
of China’s most important export markets, such as the United States, the European Union and Japan—and
even in China itself—has increased dramatically. This certainly includes consumer concerns about public
health issues related to the products themselves, but also includes consumer concerns about social and
environmental impacts associated with the way products are produced. The number of consumers in the
United States and the United Kingdom who actively seek out green products is roughly 20 per cent of the
total population and is on the rise. In western Germany this figure has risen to nearly half the population
(Hong Kong Trade Development Council, 2005). This demonstrates the significant potential competitive
advantage provided by superior environmental performance and the inevitability of the enactment of
further international environmental standards (public and private) geared toward differentiating superior
performance.

“Greening” of corporate supply chains. Largely in response to the growing consumer demand for green
products and corporate social and environmental responsibility, multinational corporations have begun to
take greater strides to ensure the environmental responsibility of their suppliers, many of which are Chinese
(Simms, 2006). Supply Chain Digest listed greening of the supply chain as the most prominent trend in supply
chain management in 2006 (Gilmore, 2006). Some of the world’s largest companies, including Walmart,
Coca-Cola, Starbucks and dozens of others, have begun to implement comprehensive sustainable supply
chain management plans (Simms, 2006). Such companies will look to existing international standards where
they exist, or else will develop their own standards. Regardless, green supply chain policies will force many
Chinese manufacturers to adopt corporate environmental standards in order to continue their status as
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corporate suppliers. In this respect, corporate social responsibility and supply chain policies have already
and will continue to become conditions of sale for many Chinese manufacturers. Furthermore, since these
supply chain mandates will be company driven, they will not be subject to WTO law and thus can include any
number of stipulations based on processes and production methods, such as, for example, greenhouse gas
emissions and water efficiency.

Proliferation of private standards. Environmental standards in the last decade have increasingly spawned from
voluntary private initiatives (Haufler, 2008), such as the Forest Stewardship Council, the Marine Stewardship
Council, the Global Reporting Initiative guidelines and fair trade. The proliferation of such private standards
significantly changes the economic landscape for Chinese businesses, as compliance with such standards is
often carried out through private conformity assessment systems rather than by utilizing China’s domestic,
government-run conformity assessment system. China’s strategy to date has been to block wide-scale uptake
of such private, third-party certification schemes, though it's questionable whether such an approach will
allow China to achieve its long-term trade policy objectives, including improving Brand China. Conversely,
driving compliance with such private schemes may significantly increase Chinese manufacturers’ ability to
comply with more mainstream (and easier-to-meet) technical regulations through increased environmental
proficiency and the efficiency gains associated with integrated management systems and the harmonization
of programs, indicators and terminology.

4.2 Literature Review of Economic and Environmental Benefits of
Environmental Standards and Regulations

Some recent research (for example, Porter and van der Linde [1995], Hart [1995] and Dowell, Hart and Yeung
[1999]) has demonstrated a link between environmental standards and good financial performance. Dowell
et al. (2000) showed that firms that adopted stringent environmental standards had much higher market
values than firms adhering to less-stringent standards, refuting the viability of the “race to the bottom”
theory. More recently, Maertens and Swinnen (2006) showed that Senegalese exports to the European
Union grew sharply over a ten-year span, in parallel with the European Union'’s stringent food standards put
in place at the beginning of that period. A 2005 report by the Network of Heads of European Environment
Protection Agencies (2005) found that 51 of 60 studies reviewed by its researchers demonstrated a positive
link between responsible environmental management and financial performance. It should be noted that
such competitive advantage and increased market share will not apply to all sectors and all companies.
Furthermore, different environmental standards have varying degrees of credibility and market value.
Chinese industries must be selective in their compliance, analyzing which standards are most relevant and
beneficial to their environmental management and business plans.

Many companies have responded that environmental standards and regulations have often increased
production efficiency and decreased costs, often through the creation of new innovations. In response
to environmental standards, Ciba-Geigy made process improvements that saved $740,000 annually. 3M
saved $120,000 in capital investment costs and $15,000 annually by using water-based solutions instead of
solvents. The Robbins Company saved nearly $300,000 in capital costs and more than $115,000 annually by
implementing a closed-loop system (Porter and van der Linde, 1995). Although these savings are significant,
such calculations do not take into account the cost of compliance, which for some will result in net costs over
the short term. One report argues that the costs of compliance with environmental regulations (in this case
covering a variety of chemicals such as asbestos, CFCs, sulfur dioxide and benzene) are in almost all cases
well below cost estimates, usually less than half of what is predicted, and in some cases, considerably smaller
than even that (Hodges, 1997). Further research in the United Kingdom has shown that waste minimization
resulted in savings equal to 7 per cent of profits in 2000. Waste-reduction investments were found to pay
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themselves off within no more than a year. The same study showed that businesses in the United Kingdom
could save up to the equivalent of nearly 2.7 billion (equivalent to over US$3.8 billion) through energy
efficiency (Network of Heads of European Environment Protection Agencies, 2005). Despite these savings,
some firms have more potential to reduce production costs than others. Furthermore, the cost of compliance
varies greatly and is much higher for companies that have high energy costs, few available technological
improvements, foreign competitors taking advantage of low environmental regulations and so on. For this
reason, compliance will be less practical for some in terms of short-term economic viability.

The adoption of environmental standards can also reduce business risk. Feldman, Soyka and Ameer (1996)
showed that corporate environmental improvements led to a reduction in perceived and actual business
risks and were often accompanied by a roughly 5 per cent increase in stock price. They argued that
environmental management can be justified entirely on financial grounds. A different report demonstrated
that environmental governance reduced business risk and that low environmental risk was a significant
determining factor for investment from financial institutions (Network of Heads of European Environment
Protection Agencies, 2005). However, business investments in risk reduction reach a point of diminishing
returns. Therefore, companies must individually analyze the economic utility of each standard from a
business-risk perspective, weighing the cost of compliance with the degree of anticipated risk reduction.

Environmental standards also lead to considerable indirect economic benefits through improved public
health. The report from the Network of Heads of European Environment Protection Agencies (2005) shows
that improved environmental performance decreases the amount of money governments spend on social
services. The European Commission has estimated it can cut the costs of air pollution by the equivalent of
US$58 billion to US$135 billion every year at a cost of roughly US$10 billion per year. This report also argues
that improved public health will improve workers’ productivity and participation in national economies over
their lifespans. Although such improvements to public health and workforce productivity are inherently
valuable, they have not been analyzed purely from an economic cost-benefit perspective.

Chinese industries are currently limited in their knowledge of their own costs of compliance and the
applicability and usefulness of specific standards to their business strategies. Chinese firms and policy
makers need to better understand the sector-level dynamics of environmental standards in China in order to
determine where standards can be most effectively implemented and what barriers to compliance exist for
various sectors.

5.0 Policy Options for China

Based on the preceding analysis, we offer the following policy recommendations aimed at helping Chinese
firms and policy makers better address the challenges and opportunities of international standards.

5.1 Improve China’s Domestic Standards Regime

The analysis in this paper has made it clear that a strong link exists between China’s domestic standards
regime and the ability of its exporters to meet foreign standards. It has also shown how meeting international
standards can further sustainable development in China by reducing environmental and human health
impacts and increasing competitiveness and economic growth. Therefore, we recommend that the
government undertake the following actions to improve China’s domestic standards regime:
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«  Strengthen domestic quality standards. Particularly in areas such as health, safety and environmental
protection, China must aim to have domestic standards that approach or conform to standards set by
international standard-setting bodies and by importers. This is rightly AQSIQ's task. To be effective, such
standards must accompany a drive to improve enforcement of those standards, including augmenting
the resources available, the legal remedies in place and the technical expertise of law enforcement.

«  Improve communications with producers. Chinese enterprises need more timely and accurate information
if they are to comply with domestic standards. AQSIQ should establish advanced systems to communicate
new and existing standards to producers, including web-based technologies and other outreach efforts,
building a network of communication with domestic producers.

* Improve China’s capacity to assess and review foreign standards. An essential role of China’s standards
regime is to protect Chinese exporters from unfair or inappropriate foreign standards. It does this at
present by reviewing and assessing proposed and existing standards and, where appropriate, suggesting
changes (which are in many cases adopted). This system needs to be strengthened by increasing the
budget and resources allocated, increasing interdepartmental cooperation and involvement of exporters
and trade associations in the review (as recommended below), and learning from the practice of foreign
review and assessment.

5.2 Enhance Exporters’ Abilities to Meet Foreign Standards

The ability to meet foreign standards is critical to the competitiveness of China’'s exporters. Without
this fundamental ability, China’s export trade will not be able to play its full role in fostering sustainable
development through economic growth. Meeting high standards can also pay dividends in environmental
improvement and social benefits for workers and consumers. We therefore recommend that the Chinese
government take the following steps to enhance the ability of exporters to meet foreign standards:

« Improve the ability of exporters to know the prevailing standards in their export markets. This involves first
being aware of existing standards, then being proactive in collecting and updating relevant information
on standards and the technologies available to meet them. And it involves an active campaign to
disseminate this to the industries that need it, employing the same sorts of advanced communications
technologies used and networks developed in the domestic context.

*  Upgrade the availability of accredited testing and certification in China. The Chinese government should
invest heavily in the construction and equipping of testing and quarantine facilities, the training of
technicians, and the process of foreign accreditation for testing bodies within China. It should do so in
consultation with exporters that can ensure that their needs are being met.

5.3 Strengthen Interactions with Private Sector Exporters

The challenge of helping China’s exporters better meet foreign standards is not something that the
government alone can do. The Chinese government, the industry associations and the individual firms that
export from China need to have a strong partnership. The various elements of that partnership, some of
which have already been described above, are listed below.

Government should:

+  Actively gather information on existing foreign and international standards. Under the TBT and SPS rules
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foreign governments are required to notify China’s AQSIQ of new standards, but many existing standards
and some new standards still are unknown, particularly those propounded by private buyers and those
created as voluntary standards. AQSIQ should maintain a web-based, easily searchable and continuously
updated database of such standards.

+ Actively create a network of industry associations and exporting firms. AQSIQ should create this
fundamental basis for the interaction with the private sector, which should be a comprehensive network
of exporting firms and be continuously updated.

+  Disseminate information on standards, both domestic and foreign, to the network.

+  Seek comments and input from the network on standards being proposed by foreign countries (technical
regulations) and by buyers and international organizations (voluntary standards), and relay any concerns
and questions to the appropriate contacts.

*  Run technical training courses for industry organizations or firm representatives on the international law
as it relates to TBT and SPS, and on the rights that those agreements confer on exporters and exporting

countries.

+  Request assistance from developed countries, as necessary and as allowed for under TBT rules, in meeting
foreign TBT measures and in setting up the regime to do so.

Industry associations should:

+  Setup leaders, departments and personnel to take charge of interactions with the government and work
on standards generally.

* Relay information that they gather about standards to AQSIQ for inclusion in the database.

+  Contribute comments and questions on new and proposed standards when they are asked for input.

+  Alert AQSIQ to any difficulties they encounter with foreign standards.

Individual enterprises should:

+  Strengthen their relationships with industry associations and with AQSIQ.

* Relay information that they gather about standards to AQSIQ for inclusion in the database.

+  Contribute comments and questions on new and proposed standards when they are asked for input.

«  Alert AQSIQ to any difficulties they encounter with foreign standards.

+ Adopt international and advanced foreign standards to meet the demands of the international market.
To take one example of this kind of successful initiative, in an effort to inform its own development,
production and testing of export goods, Haier Group has collected 2,400 standards, tracked and
researched the relevant standards of international organizations and exporters in cooperation with
technology standardization institutions, established an enterprise standards database, and analyzed

and compared China’s standards with the I1SO standards and national standards of countries such as the
United States, Europe, the Middle East and Russia.
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1.0 Introduction: Upgrading and a Sustainable Trade
Strategy for China

The development process is often viewed as involving a series of transformations of a country’s economy,
societal relations and governance. One of the most prominent manifestations of development is the shift
from widespread employment in agriculture into a fast-growing, jobs-intensive manufacturing sector.
China has been able to pull off this particular transformation with impressive speed. While some of China's
neighbours (Korea and Taiwan province) saw faster growth of value-added manufacturing during their first
30 years of takeoff,! the sheer scale of China’s industrial development has been unique.

That scale, however, has had implications for China’s use of natural resources, for the degree of harmony in
international trade relations and, ultimately, for the case for China modifying its development trajectory. The
relatively intensive use of resources and energy by Chinese manufacturing firms is said to have put pressure
on worldwide commaodity prices, though in fact it is total demand for commodities that influences prices,
not any one source of demand. The growth of manufacturing exports from China has caused alarm in many
trading partners, both industrialized and developing, as Chinese products compete directly with foreign firms
in the latter's home and export markets. Plus, there is dissatisfaction from some quarters within China at the
pace with which its firms are developing their own products, brands and innovative capabilities. Together
these concerns have helped put the subject of upgrading by Chinese firms on policy makers’ agendas.

Having assessed the degree of upgrading by Chinese manufacturing firms and contrasted the Chinese
experience with that of its trading partners, the purpose of this paper is to identify the challenges faced by
Chinese firms in upgrading and the possible policy responses to those challenges. Since this paper is part of a
larger project that seeks to flesh out a so-called sustainable trade strategy for China, it is worth recalling what
the five objectives of that strategy are:

1. Promote the rebalancing of the Chinese economy away from its currently unsustainable path.
2. Promote added value in economic activities, not just sales.
3. Promote services, not just manufacturing.

4. Nationality matters; therefore, promote Chinese firms (including multinationals), brands and intellectual
property rights.

5. Support a harmonious, sustainable architecture for international trade.

Arguably, upgrading—to the extent that it results in more sought-after products made by Chinese
firms, higher levels of production-process efficiency (which in turn is related to lower resource use) and
other process innovations, and organizational improvements—can help meet all five of the above goals.
2 More efficient resource use helps attain the first goal. Product improvements, often the result of
combining goods with services, help with the second and third goals. To the extent that the
benefits of upgrading by Chinese firms are realized by those firms in the form of higher profits,

1 See Brandt, Rawski and Sutton (2007, figure 15.1), for evidence. This chart also shows that in the first 30 years of the country’s takeoft,
the expansion of Japanese value-added in manufacturing was slower than that in China.

2 We make no claim that upgrading alone is the only step necessary for China to attain all five goals. Other papers in this project
explore the various contributions of state and non-state actors to the goals of a sustainable trade policy.
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the fourth goal is advanced. Reduced tensions with trading partners, especially those producing
low-end manufacturing goods, may also be a payoff from upgrading, advancing the fifth goal.
3 These are the potential payoffs; what this paper aims to do is shed light on what the state can do to facilitate
such upgrading.

At this stage it is important to distinguish between the manifestations of upgrading (product innovations,
process innovations, more efficient resource use) and upgrading itself. In their review overview of Chinese
industrial development, Brandt, Rawski and Sutton (2007) drew a contrast between the “revealed capabilities”
of a firm—that is, the range of products that it currently produces, the unit costs of production (including
resource use intensity) and the perceived quality of the product as manifested by the willingness of customers
to pay for the product—and the “underlying capabilities” of a firm. The latter include the know-how that is
collectively held by the firm’s employees and the capacity to spot and take advantage of new opportunities
as demand and technology change. This distinction is useful, as it forces analysts to focus on how firms and
managers acquire, develop and retain underlying capabilities and the on capacity to successfully employ
those capacities, along with other firm resources, to improve the firm'’s revealed capabilities.

Of course, it is not the firm that acquires, develops and retains underlying capabilities, but rather the firm's
owners and managers. This raises a subtle point about the skills of these owners and managers and the basis
upon which firms are competing. Ultimately, upgrading may require substantial changes in the very basis
upon which a firm operates. Rather than continuing to compete on the basis of low production costs—which
requires a certain set of managerial skills—upgrading is going to require acquiring expertise and the capacity
to manage that expertise. The very role of a manager has to change, and this may not be something that the
traditional tools available to governments can do much to influence. Indeed, government policy is likely to
play an indirect role here, as the principal decisions are made by firm managers and owners, both in China
and elsewhere. Certainly, governments may offer financing and subsidies and establish institutions to enforce
intellectual property rights, but they cannot directly upgrade firms.

Anotherimportant point is an appreciation of the motive for upgrading. Assuming that upgrading is desirable,
it is useful to ask what market mechanisms and policies are most conducive to stimulating the effort and the
expertise required to upgrade. Moreover, as the benefits of upgrading are typically not reaped immediately,
then policy makers need to give thought to the procedures that will ensure the commercial payoff from
upgrading is sufficiently large. Taken together, then, the principal linkages are among government policy,
the market environment facing a firm (including the protection of intellectual property rights and the
enforceability of contracts), the incentives of managers and owners (given the many factors influencing the
market environment), the capabilities of firms and the manifestations of upgrading. As will become clear,
different analysts emphasize different links among these factors. Even so, at least in principle, analysts and
decision makers should be open to the fact that there may be several recipes for success and therefore,
perhaps, menus of options for Chinese policy makers.

The rest of this paper is organized as follows: Section 2 examines the domestic and international imperatives
for upgrading, making a particular link to the context of the expansion of global value (supply) chains in
recent years. Section 3 provides a detailed overview of the current upgrading of Chinese manufacturing
firms, identifying corporate opportunities and four related challenges faced by Chinese firms. We present

3 Although, to the extent that Chinese firms begin producing higher-value-added goods that compete more intensively with goods and
services produced in industrialized countries by persons with moderate or high skill levels, then in principle, trade frictions with those
countries could increase. Many factors are likely to determine the severity of trade frictions between two countries. One factor that may
mitigate trade frictions is whether each party’s own commerce and markets for corporate control are in fact open to competition from
another party’s firms. Much will depend on policy makers’ weighing of the ability to compete with the outcome of such competition.
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two industry studies, one for the textile and apparel sector and the other the electronic and communications
equipment sector. We then discuss international experience with respect to corporate upgrading in Section
4. We describe the state measures that can promote industrial upgrading, as well as some principles to guide
decision makers, in Section 5.

2.0 Domestic and International
Imperatives for Upgrading

Since the 1980s, fierce competition in global markets has pushed multinationals into adopting a new business
strategy, creating one sizeable and ongoing opportunity for firms in developing countries to upgrade.4 By
formulating unified design rules and technical standards, multinationals broke up the entire production and
operation process into a number of value-added links such as product design, procurement, production
of components and intermediate goods, processing and assembly, training, sales, and research and
development. Then, through direct investment and outsourcing, the independent and closely interrelated
value-added links were deployed in the most appropriate regions around the world, thereby forming a global
value chain in the industry.> The globalized deployment of industrial chains has resulted in the enormous
enhancement of the efficiency of modern industries and the rapid development of the competitiveness of
core enterprises. Such a new business strategy quickly came into extensive use in all industries, including
both labour-intensive industries that make garments, shoes and hats and the capital- or technology-intensive
industries of auto-making and communications, and including both manufacturing industries and service
industries.

The expansion of global value chains has provided a new option for the industrial growth of developing
countries. By introducing foreign capital and by outsourcing, developing countries can integrate with the
global industry chain, starting from the link of processing and assembly at the lowest end and gradually
moving up toward the links of high added value, such as upstream manufacturing and research and
development and downstream sales, through continuous capital accumulation and technological progress.
This is a new route, whereby the developing countries can achieve industrial growth and upgrading against
the background of globalization. In 1970s the Asian “Four Small Dragons” accelerated their industrialization
process and realized economic prosperity through such integration with global value chains. Since the 1990s,
as the largest undertaker of the transfer of the global manufacturing industry, China has become a base of
global manufacturing and created a wonder of international trade and economic growth.

The expansion of the global value chain has posed challenges to the industrial growth of developing
countries. On the one hand, by leading technological innovations and systemic change, multinationals are
gradually concentrating most of the added value of the entire value chain into the core links and continuously
slashing the total profits to be made along the manufacturing chain. On the other hand, through outsourcing
and original equipment manufacturing, more and more developing countries are squeezing into the low-
end links of the industry chains, creating intense competition that has placed the developing countries
involved in the links of processing and manufacturing under unprecedented pressure to upgrade. Moreover,

4 It would be wrong, however, to conclude that upgrading in developing countries would have not happened in the absence of the
development of global supply chains. As will become clear later, one school of thought argues that the integration of the national market
in China (that is, the gradual removal of interprovincial trade barriers) facilitated intensified competition between Chinese firms and
promoted upgrading too.

5  For the development of global value chains—or global production networks, as some prefer to refer to them—see Hess and Yeung (2006).
This paper summarizes much recent research on global production networks, including the relationship to upgrading. In this regard Hess
and Yeung argue that various aspects of the business environment in which multinationals operate in developing countries influence how
much local value-creation and upgrading takes place. Moreover, they argue that the lessons for China from other developing countries
may be limited by the fact that the former is seen as “must invest” location for multinational investment.
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the international transfer of the low-end manufacturing industry is often accompanied by the transfer of
high pollution, high energy consumption and high raw material consumption as well as causing frequent
trade frictions. Therefore, although the pursuit of “clean” upgrading and sustainable trade growth are the
important tasks of developing countries, they tend not to be seamlessly accomplished.

2.1. “Made in China”: China’s Role in Global Value Chains

Since the inception of reform and associated opening up to the world economy, China set out on the
development route of international industrial transfer by enthusiastically introducing foreign capital and
working hard to develop foreign trade. Thanks to China’s abundant, high-quality and low-price labour
resources; a potentially huge domestic market; preferential policies for foreign capital and foreign trade;
and a stable political and social situation, China has gradually become one of the largest global destinations
of direct foreign investment. From 1979 to 2007 China cumulatively introduced several hundred billion
U.S. dollars of direct foreign investment, of which 70 per cent went into the manufacturing industry, which
mostly consists of the processing and manufacturing links in the global value chain. The concentration and
development of the global value chains of all industries, including the high-tech industry, on the eastern coast
of China have boosted the sustained, rapid growth of Chinese exports and caused a marked improvement in
the country’s export makeup, resulting in China becoming a base of manufacturing industry and capturing
global attention (the so-called “Made in China” phenomenon). As can be seen In Figure 2.1, since the mid-
1990s the processing trade (of parts, components and raw materials) has accounted for half of the Chinese
export trade, and foreign-invested enterprises have become an important force propelling Chinese exports.
This adequately reflects the aggregation and expansion of the processing and manufacturing links of the
global industrial value chain in China and shows that the development of the Chinese manufacturing
industry has merged deeply with the global value chain and the system of international division of labour.

Figure 2.1: Growth of Chinese exports, 1985 to 2007.
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Source of data: China statistical yearbooks.
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However, many surveys and studies have shown that, in spite of the noticeable differences among different
industries and regions, “Made in China” still lies among the low-end links of the global value chain for most
industries, which carry out processing and manufacturing activities of lower added value. This phenomenon
finds expression in the fact that not only are over two-thirds of Chinese processing trade enterprises still
engaged in labour-intensive production and processing but also that the added value of most Chinese
manufacturing industries is far below that of developed countries. For quite a long time, the share of value-
added in the processing trade has remained around 50 per cent. Besides, under China’s mode of extensive
economic growth, the expansion of the manufacturing industry has further projected the negative effects
brought by international industrial transfer, and China has become one of the global regions with the worst
environmental pollution. As its gains from the division of labour on the global value chain are falling and
the profit space of its enterprises continues to dwindle, China faces intensifying international trade frictions,
increasing risks of internal-external economic imbalance and grave challenges to the sustainability of its
economic growth.

It has always been a policy objective of the Chinese central government and of local governments to promote
the technological progress of enterprises and expedite industrial upgrading so as to increase the gains from
the division of labour in the global value chain. Under the guidance of the new concept of development—
“sustainable development”—China has developed an even more clear-cut policy orientation toward new
industrialization and lifting the position and role of “Made in China” on the global value chain. Therefore, the
achievement of “clean” upgrading and sustainable development is becoming an integral part of “promoting
the good and rapid development of the national economy” (Hu, 2007). Since the beginning of the new
century the shortage of labour has hit the Pearl River delta and the Chang Jiang River delta; the unlimited
supply of labour has materially changed; the price of energy and other elements has risen sharply; and China’s
traditional low-cost advantage has begun to trail off.

In addition, as the incomes of Chinese private consumers have risen, so has the demand for higher-quality
domestically made products. The days when consumers would buy anything that firms chose to make
are coming to a close. Managers must therefore learn what customers want and keep abreast of the
changing tastes of potential buyers, in particular those willing to pay higher prices. Once a firm has spotted
new consumer trends, it must also have staff who can develop new products and bring them to market
expeditiously and within budget. Competition on the basis of time to market requires a broader range of
managerial skills than has hitherto been necessary.

In the meantime, the environmental protection standards for all industries have been raised continuously
and are progressing steadily. After nearly three decades of reform and opening, China is feeling urgent
internal pressure for upgrading, which requires “Made in China” to move up along the global value chain
toward upstream and downstream processes while lowering resource and energy consumption so as to
realize environmentally friendly, clean development. For a large developing country in transition, this will be
a difficult takeoff.

2.2 The International Context: Diminishing Returns from Competing
on the Basis of Low Costs

The upgrading of Chinese manufacturing firms should be seen in the context of disparate foreign commercial
and political dynamics. Collectively, effective competition from Chinese firms in the manufacture of low-tech
products and the assembly of goods has put considerable pressure on the profits and employment levels of
firms in developing and industrialized countries. This has manifested in a growing number of trade disputes
and trade-defence measures against Chinese exports (see Evenett and Li, 2010, also from this project, for more
details). One suggested response to these pressures is for Chinese firms to upgrade their product offerings,
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thereby, so the argument goes, relieving the pressure on low-skilled workers abroad and the associated
protectionist pressure. (Whether calls for trade restrictions on Chinese products would in fact decrease after
Chinese firms had upgraded and were competing directly with mid- to high-tech firms and their employees
is another question.)

Anotherimportant consideration facing Chinese firms is that, in some sectors, they face low-wage competition
from nearby neighbours in the Greater Mekong subregion. Ultimately, in many Chinese manufacturing
sectors, competition based on low costs is probably not sustainable.® Firms need to innovate in their product
offerings and processes to keep one step ahead of rivals, so the very basis of competition between firms must
evolve. Moreover, cutting Chinese wages or not sharing enough of any productivity increases with workers
is a recipe for social instability, and therefore it is not surprising that some advocate upgrading Chinese
products so as to raise both long-term living standards and the competitiveness of Chinese industry.

Historically, of course, much has been made of the so-called flying geese characterization of export patterns
and associated upgrading within East Asia, with Japan being the first goose to set off on this trajectory. Seen
in this light Chinese upgrading is part of a long-established trend within the region. However, the very scale
and growth of the Chinese manufacturing sector, with its impact on world markets, is distinctive. Indeed, it
has been argued that because of China’s export growth, some trading partners are reluctant to lower their
tariff barriers in the Doha Round of multilateral trade negotiations.

In addition to pressure from firms that compete with imports and from the governments they complain
to, other potential partners for Chinese companies that are headquartered in industrialized countries may
demand as part of their collaboration that their Chinese counterparts improve their product offerings and
production and organizational processes. Upgrading may thus become a more prevalent prerequisite for
Chinese corporate engagement in higher-value-added, collaborative initiatives. More generally, to the extent
that broad-based upgrading leads to increased national productivity levels, living standards can improve in
China and the nexus between export growth and national economic growth will likely strengthen.

The international context reinforces domestic dynamics—including those created by governmental priorities
for cleaning up the environment and the more demanding aspirations of Chinese consumers for better
products—and points to the need for upgrading. The question arises as to how such upgrading can be
done, whether policies to foster upgrading exist and whether upgrading can be undertaken in a way that is
consistent with the other development objectives of the Chinese central government. Much of the rest of this
paper seeks to shed light on these matters.

3.0 Upgrading of “Made in China”: Status Quo,
Opportunities and Challenges
In the first part of this section we present raw data on Chinese manufacturing sectors to provide an indication

of the degree to which Chinese firms have upgraded. Recall that upgrading is a firm-specific process that
takes place over time and ultimately manifests itself in terms of the types of products a firm offers to sell,

6 A January 2008 report by the Boston Consulting Group examined the factors underlying the overseas expansion strategies of the 100
largest internationally active firms headquartered in developing countries (Boston Consulting Group, 2008). The authors of the study
found that in only 14 per cent of cases did the firms’ overseas expansion strategy turn principally and solely on low-production-cost
advantages. The remaining 86 per cent of firms expected to compete principally on some other basis. This is not to imply that low
production costs are not important for a firm, just that for many of the developing world’s multinationals, low cost is not the expected
basis for competition in international markets. Low production costs may well reflect efficient resource use and, if so, are desirable from
the perspective of sustainable development. Finally, it is worth noting that 40 per cent of the 100 firms examined in the Boston Consulting
Group study were Chinese.

Sustainable Trade Strategy for China




whether those products are combined with services, a firm’s costs or its productivity growth. This is important
for a number of reasons. First, ideally, firms need information on the inputs associated with upgrading—such
as managerial effort, skill acquisition and deployment—not just outputs that are potentially affected by a
decision to upgrade. Second, upgrading can impact many indicators of firm performance, so firms must
be cautious about drawing too many inferences from any one indicator. Third, in a perfect world, decision
makers would like to know the effect on a group of performance indicators of different upgrading decisions
made by managers and, ultimately, the link between policy instruments and those upgrading decisions.
Unfortunately, information on the latter linkages is rarely available, and analysts often only have piecemeal
information on the various relevant causal factors.

3.1 Upgrading Process of the Manufacturing Industry: A Factual Overview

Since the turn of the century the manner in which Chinese manufacturing firms are upgrading has become
clearer. Such upgrading was initially represented by the rapid growth of the heavy and chemical industries
(including steel, machinery and chemical engineering, and technology-intensive industries such as electronics
and communication equipment). According to available statistics, heavy industry has grown faster than light
industry. By 2006 the percentage of total industrial output represented by the heavy and chemical industries
had reached 70.04, while that of light industry had dropped to 29.95. While the proportion represented
by traditional industries has declined, the tendency toward heavy industrialization has strengthened
continuously. Some industries, such as precision machinery and specialized equipment, are also showing
a trend of accelerated development. The rapid growth and increasing driving force of these industries will
undoubtedly further speed their structural adjustment and upgrading. Table 3.1 lists the top five industries
contributing to industrial added value in different years. As can be seen from the table, compared with 1995
the proportion represented by the textile industry has gone down gradually since 2000, while the proportion
of technology-intensive industries, such as chemical industries and the electronic and communications
equipment industry, went up. By 2003, as the textile industry dropped out of the top five, the technology-
intensive industries had built up to become the leading industries and an industrial group that was growing
rapidly in a new round of a boom cycle.
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Table 3.1: Top five industries in China contributing to industrial added value (selected years).

Rank ; .
Year 3 4 >
Chemical raw
Ferrous-metal | materials & . Non-metal
. . Oil & natural . .
Industry smelting & chemical . mineral Textiles
1995 : gas extraction
rolling product products
manufacturing
Proportion (%) 6.82 6.10 6.08 5.82 5.81
Electronic & Cheml.cal raw
. - materials & Transport
Oil & natural communicatio . . ;
Industry - . chemical equipment Textiles
2000 gas extraction | ns equipment :
. product manufacturing
manufacturing .
manufacturing
Proportion (%) 8.70 7.18 5.57 5.21 5.01
Electronic & Cheml.cal raw
o Transport Ferrous-metal | materials & .
communicatio . ) . Oil & natural
Industry . equipment smelting & chemical .
2003 ns equipment . . gas extraction
. manufacturing | rolling product
manufacturing .
manufacturing
Proportion (%) 8.29 6.90 6.73 5.87 5.69
; Chemical raw
Electronic & .
- Ferrous-metal . materials & Transport
communicatio . Oil & natural . .
Industry . smelting & . chemical equipment
2006 ns equipment : gas extraction .
. rolling product manufacturing
manufacturing .
manufacturing
Proportion (%) 7.74 7.66 6.54 5.90 5.39

Source of data: China statistical yearbooks.

In contrast with the heavy industrialization based on raw materials in early 1990s, more recent industrial
growth has tended to be in more technologically sophisticated sectors and to involve processing activities.
Table 3.2 shows the shift in production toward Chinese industries with greater technological intensity, with
industries classified based on an OECD scheme. Comparing the data for 2006 with that for 1995 reveals that
the contribution to industrial added value made by the low- or medium-tech industries decreased gradually,
while that made by medium-high and high-tech industries increased, especially for the latter industries. Table
3.3 shows the changes in the distribution of added value made by the components of the chemical industry.
According to the data in the table, from 1995 to 2003 the mining industry’s proportion of heavy industry
dropped by 4.58 percentage points, that of the processing industry rose by 4.84 percentage points and that
of the intermediate category, raw materials, fell slightly. The ratio between these industries was 1 to 2.1 to
2.1 in 1995, compared with 1 to 2.77 to 3.09 in 2003, which reflects the upgrading of Chinese industries in
the direction of greater processing. Influenced by the changes in world prices of energy and raw materials,
the size of the mining industry rebounded dramatically in 2006, and that of the processing industry went
into reverse. As a whole, Chinese manufacturing industries have continuously improved in technological
capability and processing depth.”

7 Similar evidence, based on indexes of revealed comparative advantage, can be found in Bennett, Vaidya and Liu (2007). These authors
conclude that from 1987 to 2005, Chinese exports shifted toward more medium- and high-tech sectors, notably in electronics and
electrical products and in telecommunications. The authors recognize that the rate of technological improvement inevitably varies across
firms and sectors, but they are not as pessimistic as some observers (such as Nolan, 2001). It is also possible to compare Chinese export
performance in higher-tech sectors with that of other developing countries. One such analysis, which presents evidence of faster upgrading
of Chinese exports compared with Mexican rivals, can be found in Gereffi (2009). This paper considers the pattern of exports from China
and Mexico to the United States, a market that both countries’ exporters actively contest.

Sustainable Trade Strategy for China




Table 3.2: Technological intensity level of the Chinese manufacturing industry, as percentage of total.

Year Low-tech Low-medium-tech Medium-high-tech High-tech
1995 44.13 25.50 20.85 9.52
2000 47.34 19.75 20.10 12.81
2006 42.58 22.82 21.25 13.35

Source of data: China statistical yearbooks.

Table 3.3: Proportion of Chinese heavy industry by sector, as percentage of total.

Mining Raw materials Processing
1995 19.16 40.57 40.26
2000 19.82 39.12 41.06
2003 14.58 40.32 45.10
2006 18.14 40.61 41.25

Source of data: China statistical yearbooks.

Structural upgrading has also occurred as multinationals have moved into a new phase of their industrial
transfer toward China. In pace with the rapid growth and restructuring of the Chinese economy, multinationals
have adjusted their strategy of investing in China and changed the industrial makeup of their transfer into
China. Since China’s accession to the WTO, multinationals around the world have expanded their operational
objectives in China and integrated their business operations there by introducing into China the upstream
research and development, design and manufacturing of core components and intermediate products, as
well as downstream sales and logistics.

According to published government statistics, since 2000 substantial foreign investment has been made
in industries that manufacture electronic and communications equipment, transport equipment, electrical
appliances and apparatuses, general-purpose equipment, and chemical raw materials and chemical products,
in contrast with a dwindling flow into light textiles and other labour-intensive industries. Meanwhile,
investment in research and development has been on the rise. By the end of 2006 over 980 R&D centres had
been set up by multinationals in all forms. A new pattern has unfolded that features an obvious upstream
and downstream extension of the industrial chain in China. China is becoming an important provider of new
technologies and new products, and the Chinese manufacturing industry has begun to shift from a base of
processing and assembly to a base of production, procurement, and research and development.

Table 3.4 lists the top five industries contributing to the industrial added value of foreign-funded enterprises
in different years. As can be seen from the table, since the mid-1990s the manufacturing of electronic and
communications equipment has been the largest contributor to the industrial added value of foreign-funded
enterprises, reflected in a proportion that has risen each year to reach 21.43 per cent in 2006. At the same
time, the textile and apparel industries fell back in the ranking until they dropped out of the top five in 2006,
compared with the strong build-up in the electrical appliance and transport equipment manufacturing
industries. By 2006, capital- and technology-intensive heavy- and chemical industries occupied all of the top
five places, and the ratio of their contribution to the industrial added value of foreign-funded enterprises
reached as high as 47.18 per cent. A comparison of Table 3.4 with Table 3.1 shows that they are nearly the
same, consistent with a significant contribution from international transfer of technology and managerial
practices to the industrial upgrading of China.
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Table 3.4: Top five industries contributing to the added value of foreign-funded enterprises.

Rank
Year ! 2 3 4 >
Electronic & Transport Textiles Apparel & Electrical
Industry communicatio | equipment other fibre appliance &
1995 ns equipment | manufacturing product apparatus
manufacturing manufacturing | manufacturing
Proportion (%) 14.44 7.32 7.05 6.72 5.39
Electronic & Electrical Transport Chemicalraw | Apparel &
communicatio | appliance & equipment materials & other fibre
2000 Industry ns equipment | apparatus manufacturing | chemical product
manufacturing | manufacturing product manufacturing
manufacturing
Proportion (%) 19.59 6.92 6.70 5.01 4.75
Electronic & Transport Electrical Chemical raw | Textiles
communicatio | equipment appliance & materials &
Industry ns equipment | manufacturing | apparatus chemical
2003 manufacturing manufacturing | product
manufacturing
industry
Proportion (%) 20.90 11.13 6.15 5.33 3.97
Electronic & | Transport Electrical Chemical raw | General-
communicatio | equipment appliance & | materials & | purpose
2006 Industry ns equipment | manufacturing | apparatus chemical equipment
manufacturing manufacturing | product manufacturing
manufacturing
Proportion (%) 21.43 9.14 6.67 6.07 3.87

Source of data: China statistical yearbooks.

The change in the profile of China’s exports of goods is the most direct reflection of structural upgrading.
Since the beginning of the new century, the upgrading of the industrial structure has found a vivid expression
in the export structure of China. As shown in Table 3.5, from 2000 to 2006 the export proportion composed of
primary products fell from 10.2 per cent to 5.5 per cent, compared with an increase in the export proportion
of industrial products from 89.8 per cent to 94.5 per cent. The most prominent expression of the changes in
export structure is the sharp rise in the proportion of exports that is made up of mechanical and electrical
products and high-tech products. The proportion of exports composed of mechanical and electrical products
rose from 42.3 per cent in 2000 to 56.7 per cent in 2006, accounting for more than half of total exports. The
proportion composed of high-tech products rose even faster during this period, from 14.9 per cent to 29.1 per
cent. Since a large portion of exports are conducted by foreign-funded enterprises through the processing
trade, the structure of export products is insufficient to support a judgment about the position of Chinese
industry in the global chain of industries. Nevertheless, the transition of the export-product makeup from
traditional, labour-intensive products to technology-intensive products indicates that “Made in China” has
upgraded successfully between different types of industries.
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Table 3.5: Composition of Chinese exports, as percentage of total.

Classification Primary Finished products

Year products Total Mechanical & electrical High-tech
1995 14.4 85.6 29.5 6.8
2000 10.2 89.8 42.3 14.9
2003 7.9 92.1 51.9 25.2
2006 5.5 94.5 56.7 29.1

Source of data: statistical data of customs.

Since 2005 the imperative to upgrade has strengthened due to soaring production costs in coastal regions and
a series of government policies. The Pearl River delta is where foreign-funded enterprises settled when they
first entered mainland China and also where the labour-intensive industries and the links of processing and
assembly, such as of garments, shoes, hats and toys, have concentrated. In recent years, however, traditional
labour-intensive enterprises have begun to relocate as a result of the constant rise in wages and land cost as
well as in the standards for environmental and labour protection. In the city of Dongguan, in 2007 alone 15
per cent of shoemaking enterprises were closed down or relocated (Mitchell, 2008). They moved part of their
production lines or processes either to hinterland provinces such as Jiangxi or to Southeast Asian countries
such as Vietnam. Still, most of the enterprises have chosen to stay because of the first-rate infrastructure in the
Pearl River delta, skilled labour force, tight-knit upstream and downstream supply chains, and an enormous
market. They also try to meet the challenges of rising costs, trade frictions and appreciation of the Chinese
yuan by enhancing productivity and optimizing production modes.

In the meantime, the shifting out of low-end industries has provided space for the shifting in of mid- to high-
end industries. In Dongguan the shortage of land made it impossible for over 100 foreign-invested projects to
move in during the first half of 2006. These industries involved a total of US5$2.8 billion (Chen, 2006). The shift
out of traditional industries, such as shoe and hat manufacturing, is no doubt a precondition for the entry of
high-tech enterprises. Also, according to statistics, in 2007 China absorbed US$74.8 billion of direct foreign
investment, registering a year-over-year rise of 13.6 per cent. During the same period, the number of newly
established foreign-funded enterprises was 37,888, a year-over-year fall of 8.69 per cent. While the influx of
capital increased, the number of newly established foreign-funded enterprises decreased. This is proof that
the influx of foreign capital has not been entirely stifled by rising costs. Instead, the quality of the new influx
of foreign capital is improving steadily, for foreign-funded projects of large scale and high added value are
gradually becoming mainstream. The value-added ratio of the processing trade is an indicator that measures
the added value created by an industry and indirectly reflects the upgrading status of the industry on the
global value chain. From Figure 3.1 we can see clearly that after nearly eight years of hesitation from 1998
to 2005, the value-added ratio of the Chinese processing trade began to manifest a marked upward trend in
2006 and 2007. This is a new change in the processing trade, which occurred after production costs started
their uphill climb, and presents an optimistic prospect for the upgrading of Chinese processing trade.
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Figure 3.1 Value-added ratio of the Chinese processing trade.
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3.2 Other Economy-Wide Perspectives on Chinese Upgrading

Here we summarize other, economy-wide evidence on the extent of and factors determining upgrading
by Chinese manufacturing firms. Our starting point is the recent, detailed overview of Chinese industrial
development found in Brandt, Rawski and Sutton (2007), three leading scholars of either the Chinese
economy or the behaviour of firms in developing countries. These authors argue that “starting from the
late 1970s, liberalization and market expansion arising from the gradual demise of planning, the relaxation
of control over international trade and investment, and improvements in transport and communication
stimulated entry into formerly closed markets, intensified competition, and deepened market integration”
(p. 576).

In the authors’ view, intensified competition provides the incentives managers need to upgrade production
processes and products. Put another way, beyond the intensification of competition through reforms, these
authors give little credit to state policies for fostering upgrading. They accept that circumstances differ
across industries and sectors, and therefore that the response to greater competition is not always the same.
Indeed, Brandt et al. argue that industry-specific factors are likely to be important enough that Chinese firms’
upgrading will ultimately follow that seen in other countries (p. 570).8

In general, Brandt et al. argue greater competition has three effects on firm performance and upgrading.
The first is that greater competition puts downward pressure on prices, and the least capable firms are less
likely to be commercially viable. Pressure to upgrade production processes so as to lessen costs would then
follow from this intensification of competition. Failure to improve performance leads to firms' exits and to
consolidation within the sector. Second, firms intensify research and development expenditures in response
to greater competition and the ensuing shakeout. The goal is to enhance the very capabilities defined
in the introduction to this paper as being central to the notion of upgrading. Third, shocks to the market
environment, brought about by changes in competitive pressure but presumably also other sources, can
sometimes reveal a gap between a firm'’s current revealed capacities and its underlying dynamic capacities.
When this gap emerges, the firm may lose market share, and its future may be in jeopardy. From this
perspective, competition and the upgrading it induces are likely to produce substantial changes in market

8  This suggests that there will not be a particular Chinese approach to upgrading. Presumably this claim relies on the implicit assumption
that the principal determinant of upgrading in the Chinese case remains competition and not a specific set of policies tailored to Chinese
circumstances.
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shares (and perceived market leadership among firms.) This outcome is, the authors argue, not anomalous or
perverse, even if it is likely to lead to job loss and dislocation.

Brandt et al. (2007) point to several indicators of upgrading by Chinese firms. At the end of 2005 nearly
144,000 firms had met International Organization for Standardization standards, up from around 7,500 in
2001 (p. 616). Defect rates in industries subject to international benchmarking, such as automobiles, have
fallen considerably. Detailed analyses of patterns of Chinese exports to demanding overseas markets such as
the United States show breakthroughs into higher-quality product market segments (they cite the research
of Schott, 2008, and Hallak and Schott, 2008.) They note the growing qualitative evidence connecting these
positive developments to various international linkages developed by Chinese firms, including participation
in value chains and the foreign direct investments along the Eastern seaboard (pp. 623-624). Still, the
situation could improve. Research and development expenditures as a share of sales are still relatively low.
More generally, however, the authors argue that “the gains of high-performance firms cluster within the
realm of production: industry has recorded much smaller advances along other segments of the industrial
value chain, including R&D, design, product development, branding, and management of supply networks”
(p. 624).

These authors explore this logic for a number of fast-growing Chinese manufacturing sectors. These sectoral
accounts do not give much (if any) weight to positive government interventions to promote upgrading. It
is not that these authors deny that there has been substantial intervention in various sectors (pp. 623-624).
On the contrary, they criticize government measures to “cushion” (offer financial support to) less successful
firms, for example, in the case of televisions (p. 586). They say, “Official efforts to shield client firms and their
employees from the rigors of the market competition, though diminishing, continue to obstruct the process
of upgrading by blunting incentives and prolonging the lives of uncompetitive firms” (p. 624).

In sum, Brandt et al. put competitive pressure and international linkages at the heart of their explanation for
the current extent of Chinese upgrading, though one could argue that competition for international linkages
is another form of competitive pressure. As will become clear in a later section of this paper, this perspective
is consistent with Michael Porter’s (1990) account of the factors that determine upgrading and innovation by
firms.9

Further information on the extent and form of innovation by Chinese manufacturing firms, and on
impediments to such innovation, can be found in the recently published study by Alcorta, Urem and Tongliang
(2008). This study reports the results of a professionally conducted survey of a sample of manufacturing firms
located in Jiangsu Province. The survey instrument was based on that used by the European Commission
and the Organisation for Economic Co-operation and Development. In this survey, “innovation was defined
as the commercial introduction of new products and processes,” and therefore the paper focused on
improvements that were brought to market. To provide a comparator, the survey was also put to firms
that had not been successful in innovating (what the authors referred to as “non-innovators”). The authors
distinguished between radical innovation, which “involves a transformed design, profound changes in the
technical characteristics and features, alternative inputs or components and/or creating different uses or
applications for a good,” and incremental innovation, which “involves adaption, enhancement or upgrading
in design, technical characteristics, use of inputs and components and applications of the good” (p. 562). The
third major modification of the survey was to determine the degree of novelty of the innovation. Innovations
were, therefore, classified as “new to the world,” indicating a high degree of novelty, or “new to the firm,” a
lower degree of novelty.

9  These findings are consistent with those a study that employed a very different economic methodology. Jefferson, Rawski and Zhang
(2007) used standard econometric techniques to assess, among other matters, the productivity dynamics of China’s largest manufacturing
firms over the years from 1998 to 2005. They found that the entry and exit of firms, a consequence of the competitive process, was a
significant contributor to the improvement in industry productivity levels and the convergence across Chinese regions in productivity
levels of firms in the same sector.
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With respect to the degree of innovation, Alcorta, Urem and Tongliang found that 91.3 per cent of surveyed
firms claimed to have introduced some form of innovation. Just over 80 per cent claimed to have introduced
both process and product innovations. Around one-eighth claimed to have introduced only product
innovations, and 6.8 per cent claimed to have introduced only process innovations. Three-fifths of sales
were associated with products that had undergone incremental innovation, providing one indicator of the
relative importance of incremental versus radical innovation. Innovations concerning established products
accounted for three-fifths of sales too. Only 4 or 5 per cent of innovations by the surveyed firms were new
to the world;10 between 8 and 12 per cent were new to China or to Jiangsu Province. About 15 per cent of
product and process innovations were new to the firms themselves (pp. 565 and 566, Tables 1 and 2). The
authors argued that, despite the inevitable difficulties in making international comparisons of innovation
based on firm-level surveys, the Jiangsu Province innovation survey showed that the extent of innovation in
Chinese firms compared favourably with those in many industrialized and developing countries (for which
they cite comparable percentages). They also noted that the most common form of innovation found in
the survey was of the “catching up” type (that is, adopting innovation closer to best practice as opposed to
defining new best practice).

The survey also considered the motives for innovation and examined whether any significant differences
existed between innovating and non-innovating firms. They succinctly summarize their findings thus:

Byand large,the mostimportantobjectiveunderlyinginnovationistoimprove general competitiveness.
Managers in China seem to be clearly aware of the relationship between developing new products
and processes and their relative position vis-a-vis their domestic and international competitors.
Indeed, the next four top objectives—improving product quality, increasing or maintaining market
share, extending product range and creating new markets—can be seen as specific manifestations of
this more “generic” competitiveness objective. The next objectives by importance were responding
to R&D projects by competitors, lowering production costs and obtaining revenues from licensing.
Bottom of the list was reducing environmental damage. (p. 579)

These findings suggest that innovation by Chinese firms is motivated by very conventional considerations. For
a project such as this one, the low ranking given to reducing environmental damage is depressing. However,
the authors’ further analysis revealed that innovating firms placed a greater weight on environmental
improvement as an objective than non-innovating firms. Likewise, innovating firms placed a greater weight
on improving the conditions and safety of workers than did non-innovating firms. Perhaps the conclusion
to draw here is that while innovation tends to be motivated by more traditional commercial factors than by
sustainability considerations, inducing a firm to innovate (and therefore leave non-innovating status) itself
increases the priority given to the sustainable motives for innovation.

This survey also elicited responses from firms concerning the impediments to innovation (pp. 582-586). Here
the findings are revealing precisely because they highlight the relative unimportance of government-related
factors as impediments to innovation. “Legislation, norms, regulations, standards, and taxation” were among
the lowest-ranked impediments to innovation, along with form of ownership, resistance to change within
the enterprise and the view that prior innovations by the firm were sufficient. Instead, concerns about the
“innovation potential” of a firm, lack of information about available technologies, lack of information about
product markets, lack of skilled personnel and the long payoff periods for innovation were seen as the most
important impediments. If these findings are correct, the role implied for the state is one of providing the
necessary ingredients (skilled personnel and information) for firms’ innovative activities, rather than direct
regulatory intervention.

10  The authors noted that the new-to-the-world product innovations were found in the biotechnology, electronics, machinery, new materials
and toys sectors. New-to-the-world process innovations were found in heat-process technologies, specialized conservation techniques for
wine, new fermentation processes for pharmaceuticals, and grinding and surface technologies in mechanical engineering (p. 566).
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3.3 Upgrading of Specific Manufacturing Industries

A specific look at the industries can reveal more about the status quo of the upgrading of Chinese industries.
On the global value chain, the upgrading of industries can assume four states: technological-flow upgrading,
aimed at improving productivity through the transformation of technology and production processes;
product upgrading, from the production of simple products at a lower level to the production of complex
and precision products; functional upgrading, from the low-end links of low added value to the high-end
links of high added value on the same value chain; role-change upgrading, from low-level suppliers of poor
technical capability on the industrial value chain to high-level suppliers having independent know-how and
technological property rights. Meanwhile, according to different driving forces of the industrial chain, the
global value chain can be divided into two types: driven by producers and driven by buyers. For the former,
the strategic links are research and development and the production of core components; for the latter, the
strategic links are design and marketing. Generally, industrial upgrading follows a progressive process, from
flow upgrading to product upgrading, then to functional upgrading and finally to role change. The process
of moving from original equipment manufacturing to original design manufacturing and then to original
brand manufacturing is usually seen as a sequence of functional upgrading, while the upgrading process
from non-strategic links to the strategic links is a symbol of role change. Different characteristics of industries
lead to different status quos and trends in the upgrading of each industry. We have selected as our cases
the buyer-driven textile and apparel industry and the producer-driven electronic information industry.!!
By analyzing and describing the two industries, we can roughly judge the achievements and challenges of
China’s traditionally advantageous industries and rising high-tech industries in upgrading within the new
economic situation.

3.3.1 Textile and Apparel Industries

The textile and apparel industries are the representative of China’s traditionally advantageous industries and
also two of the industries that were opened the earliest and widest to the outside world. At the beginning
of reform and opening, the foreign capital introduced by China was mostly tied to investment projects
in the labour-intensive industries of the small and medium-sized enterprises in Taiwan, Hong Kong and
Macau. The textile and apparel industries became two of the Chinese industries that introduced the largest
amount of foreign capital. The textile and apparel enterprises in Taiwan, Hong Kong and Macau transferred
their processing and manufacturing links to mainland China, especially the Pearl River delta, opening the
door for the international textile and apparel industries to move to mainland China. Since the 1990s global
multinationals have flooded into China, and foreign investment in the textile and apparel industries has
grown rapidly. Driven by these foreign developments and by competition against foreign-funded enterprises,
China’s textile and apparel industries not only made great progress in processing technology, product quality
and business management but also merged into the global value chain and secured a vast foothold on the
world market.

After China’s accession to the WTO, large multinationals strengthened the structural upgrading of their
investments in the Chinese textile and apparel industries, which became integrated even more deeply
and completely with the global production system and began to seek upgrading that was supported by
technological progress in the global industrial chain. Table 3.6 shows the increasing proportion of the

11 Other recent sector-specific studies of upgrading include studies on mobile phones (Imai and Jingming, 2007) and thermionic values,
telecommunications equipment, electrical machinery and office machines (Devadason, 2009). The former study documents the impressive
development of the organic mobile-handset industry in China, the growing technical capabilities of domestic firms and the diminished
importance of foreign subsidiaries. That study does note that a constraint on innovation by Chinese firms is the availability of specialist
engineering talent, confirming a point made earlier in this paper. The latter study compares the exports of Malaysia and China in the four
sectors identified above. The author concludes that Chinese firms have quickly established themselves as producers of sophisticated goods
and notes the importance of the intensity of competition in the respective markets for these products in China.
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foreign-funded economy among the major economic indicators of the Chinese textile and apparel industries,
and Table 3.7 shows the rising proportion of Chinese exports among global textile and apparel exports. These
two data sets are sufficient proof that the Chinese textile and apparel industries have involved themselves
fully in the global production network and have continuously lifted their position and expanded their
influence globally.

Table 3.6: Major economic indicators of foreign-funded firms in the textile and apparel industry,
percentage of respective industry totals. The reported figure for the proportion of total profits in 1995 is, in
fact, the proportion to total profits and taxes.

Textiles
Year Industrial added Total value of Product sales Total Value-added tax payable
value assets income profits in the year
1995 20.28 18.81 17.88 24.89 12.68
2000 20.73 20.76 21.16 24.62 16.32
2003 24.16 24.15 23.34 24.64 16.59
2006 24.85 28.02 24.51 25.70 20.13
Apparel
Year Industrial added Total value of Product sales Total Value-added tax payable
value assets income profits in the year
1995 50.02 47.91 50.81 44.79 39.20
2000 48.83 45.35 49.05 50.38 40.88
2003 47.11 44.81 47.28 45.30 39.13
2006 47.39 48.20 45.37 43.12 43.82
Source of data: China statistical yearbooks.
Table 3.7: China’s share of world textile and apparel production.

1990 1995 2000 2003 2006
Global trade of textiles (billion US$) 104.33 151.58 154.74 173.73 218.59
Chinese exports of textiles (billion US$) 7.22 13.92 16.14 26.90 48.63
China’s share of global trade (%) 6.90 9.20 10.40 15.48 22.25
Global trade of apparel (billion US$) 108.10 158.30 196.78 232.56 311.41
Chinese exports of apparel (billion US$) 9.67 24.05 36.07 52.06 95.39
China’s share of global trade (%) 8.90 15.20 18.30 22.39 30.63

Source of data: www.wto.org.

In recent years the upgrading of the Chinese textile and apparel industries on the global value chain has been
reflected in flow upgrading, product upgrading and functional upgrading.

Through large-scale technological transformation, the textile and apparel industries have witnessed a
great improvement of equipment and production technology. In the period covered by the 10th Five-Year
Plan, imported advanced equipment accounted for 50 per cent of the total investment in equipment for
the textile industry, thereby bringing most domestic equipment up to the international levels reached
in the 1990s. Accordingly, the technology for production of textile equipment has greatly improved. At
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present, the production of advanced frames for spinning cotton has been nationalized, so that Chinese-
made complete sets of blowing-carding equipment have accounted for 70 per cent and homemade
chemical fibre equipment 50 per cent of the domestic market for such equipment. New-tech equipment,
such as digital printing and screen-making, has entered the stage of batch production. In some fields,
textile and apparel technology has reached or is close to the advanced international level, for example,
in the cases of automatic colour-separation systems for printing designs and the comprehensive control
systems for yarn bleaching and dyeing. New fibres developed independently in China, such as bamboo
pulp fibres, protein fibres and high-performance fibres, have found use in some important fields such as
space flight, military applications and special uniforms. China has seen breakthroughs in the processing
and weaving technologies for natural hemp, bamboo and true silk fibres (Chinese Academy of Social
Sciences [CASS], 2007, p. 321). In addition, conspicuous results have been achieved in the transformation
of information technology in the textile and apparel industries. Computer-aided design and computer-
aided manufacturing systems are now in widespread use in all links of the textile and apparel industries,
including production, design and product development. Some advanced domestic apparel enterprises
have set up quick response systems for producing small batches and multiple varieties by leveraging these
computer-aided design and computer-aided manufacturing systems (CASS, 2003, p. 158).

Moreover, benefiting from the continuous enhancement of equipment and production technology,
the textile and apparel industries are feeling a palpable itch for product upgrading. Since the 1990s
the product categories of the Chinese apparel-processing trade have gradually changed, from the
predominant underwear, T-shirts and shirts in the early days to apparel products that require more
advanced and complicated technology. These include Western-style clothes, overcoats, and ladies’ wear.
Many enterprises emphasize the development and application of new fabrics, raw materials and auxiliary
materials and use advanced technologies, resulting in a tremendous enhancement of the overall level of
Chinese apparel products. Chinese enterprises have widely adopted technologies for non-creasing and
no-iron fabrics for shirts, pants and casual dresses. Fabrics that are high-count, lightweight, and resistant to
shrinkage and moths are used in quantity for high-grade suits and occupational uniforms. Accompanying
the trend toward greater environmental protection, the production of green cloth has also started in
China (CASS, 2003, p. 158). Currently, except for some top-grade apparel, China can produce nearly all
complicated, high-end apparel products.

In addition, on the basis of equipment updating and the progress of product technology, the design
capabilities of the textile and apparel industries have expanded quickly, and some enterprises have
begun to shift from original equipment manufacturing to original design manufacturing. The added
value contained in Chinese textile and apparel exports has also been continuously rising. A distinct new
upgrading posture has begun to emerge. The increasingly fierce competition in domestic and foreign
markets, as well as increasing production costs, is forcing the Chinese textile and apparel industries to
hasten the processes of independent innovation and building up their own brands. The development of
new fabrics and new technology through technical innovation has become the production and operation
guideline for textile enterprises, and brand-based growth has become the common choice of apparel
factories, which have long relied on original equipment manufacturing.

In 2007 the growth of profits outpaced that of output, and the growth in export prices outpaced growth
in export quantity for the Chinese textile and apparel industries (“Upgrading urge,” 2007), indicating
that firms are succeeding in both technical progress and brand management in the domestic and
foreign markets. Meanwhile, government policies have tightened control over energy savings, reduction
of energy consumption and environmental protection. In July 2006 the Chinese State Environmental
Protection Administration released the industry standard Clean Production: Textile Industry, which guides
the environmental protection efforts of the textile industry. The standard is one of the environmental
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protection policies promulgated by the central government in recent years. “Ecological environmental
protection, energy savings, reduction of emissions and clean production” are the objectives pursued by
the textile and apparel industries through their technical innovations.

But the Chinese textile and apparel industries are also faced with a number of restraints in its upgrading,
which constitute a challenge to the traditional, labour-intensive industries. Rising production costs are the
foremost issues confronting the textile and apparel industry now. As the largest global exporter of textile
and apparel products, China relies on low cost as the strongest competitive edge for this industry. In recent
years, however, the price hikes for domestic factors such as land, raw materials and labour have caused
enterprises’ production costs to continuously increase. In 2005 the average annual pay for employees of
the textile industry rose by 81.1 per cent from that in 2000. Data from the State Statistics Bureau show that
in 2006, the principal costs of the textile industry chalked up a year-over-year increase of 21.3 per cent.
At present, compared with some other developing countries, the Chinese textile and apparel industries
maintain the upper hand in industrial matching and market systems, but their edge in production costs
basically no longer exists (CASS, 2007, p. 323). On the global industrial chain, the Chinese textile and apparel
industries have long been among the links of low added value. Given the small scales of enterprises, low
profits and poor capital accumulation, whether or not upgrading can be accomplished before the cost
edge is totally lost has become a critical concern for these industries’ survival.

Weak innovation capabilities and low levels of research and development are among the major obstacles
for the Chinese textile and apparel industries. For a long time the industries have been held back by the
stress placed on expanding scale of production to the neglect of efficiency enhancement, and by the
stress placed on equipment introduction to the neglect of getting the most out of existing plants and
equipment. The textile and apparel industries fall visibly behind the advanced world level in the five major
technical links of fibres, yarns, weaving, dye-finishing and design. The Chinese textile industry features low
variety, substandard quality and reliance on the import of fabrics for large-scale garment processing, which
seriously hinders the progress of industrial upgrading. Furthermore, the industry does not pay enough
attention to technical innovation, and investment in research and development is acutely inadequate. The
industry not only wants original technology, with independent intellectual property rights, but also has
failed to make a major breakthrough over the years in the crucial technology that prevents Chinese textile
products from rising in grade, such as deep-processing and after-finish technology. There is even a gap in
the research and development of such new technologies as multi-component fibres, compound fibres and
modified fibres. Data from the general economic survey conducted in 2004 show that the R&D investments
by Chinese textile enterprises accounted for merely 0.287 per cent of sales proceeds, much lower than the
average level of 5 per cent in developed countries (CASS, 2007, p. 321). As cost advantage wanes, the low
technological level and weak R&D power are a stern challenge to the textile and apparel industries.

Brand popularization and operation is another vulnerability of the Chinese textile and apparel industries.
Of the Chinese garment products sold on the international market, 85 per cent are original equipment
manufacturing products, and less than 10 per cent of them use independent brands, which are mostly sold
to developing countries (CASS, 2006, p. 231). The protracted pursuit of processing and original equipment
manufacturing production has both caused most enterprises to rely on introductionary technologies and
placed these enterprises at a great disadvantage. Original equipment manufacturing is characterized by
low added value and narrow profit margins. Whenever something goes wrong, purchasing agents will
immediately pass the buck to the manufacturing enterprises. Although the state encourages independent
brands, and the importance of brand management has begun to dawn on Chinese enterprises, most of
them do not have the ability now to really grasp the core of brand management.

Finally, restrictions on resources and the environment are exerting more and more constraints on the

Sustainable Trade Strategy for China




development of the Chinese textile and apparel industries, which have become more reliant on imports of
raw materials. Currently 40 per cent of cotton, 75 per cent of wool, 60 per cent of hemp and 60 per cent of
chemical fibres have to be imported. This high reliance on imports has made textile enterprises susceptible
to the impacts of fluctuating world prices and destabilized business operations. Some enterprises have
even been pushed to the critical point between profit and loss by the rising prices of raw materials.

The textile industry is highly sensitive to resources and the environment. Influenced by factors like
insufficient investment, the small scale of enterprises, and a low level of technology and equipment, the
textile industry has never managed to lower its consumption of water and energy. Rather than being
eradicated, the environmental pollution and damage caused by waste water, waste gas and noise tend to
get worse. For example, total emissions of waste water are increasing alongside the growth of production
capacity. Now that the enterprises causing the most serious environmental pollution, such as the textile
industry’s printing, dyeing and chemical fibre enterprises, are concentrated in the densely populated
regions of Jiangsu, Zhejiang and Guangdong provinces, their development has placed heavy pressure
on the local environment. Furthermore, the production of raw materials in the textile industry depends
mainly on the products and by-products of agriculture and animal husbandry, and production activities
are basically extensive. This means that chemical fertilizers, pesticides and other chemical products are
used more and more, causing considerable pollution and damage to the environment (CASS, 2005, p. 213).
In short, the textile and apparel industries face the pressing and difficult task of realizing energy savings,
emission reductions and cleaner production.

3.3.2 Electronic and Communications Equipment

In contrast to the textile and apparel industries, China’s electronic and communications equipment
manufacturing industry is an epitome of high-tech industry that has risen quickly under the impetus of
foreign capital after the start of reform and opening. From the end of the 1970s to the early 1980s, under
the pressure of falling prices for global electronic products and rising production costs on the island,
Taiwan-based electronic information industries began to gradually transfer processing and manufacturing
links to the mainland, enabling China’s electronic and communications equipment manufacturing
industry to find its way into the global value chain as a low-end supplier. In the 1990s, as the global
electronic communication industry accelerated its outsourcing, China accepted in a big way the part
of the manufacturing industry chain that was transferred from the electronic communications industry
of developed countries. In the meantime, the effects of reform and opening began to emerge, and the
potential of the domestic market loomed larger. China’s electronic and communications equipment
manufacturing industry boomed under the joint drive of the large-scale transfer in from external industries
and the strong demand of the domestic market. Following China’s accession to the WTO, the position
of this industry as an important global processing and manufacturing base and a potential market was
consolidated and enhanced. Multinationals not only vied with each other to transfer production but
also set up their R&D organs in China. China’s electronic and communications equipment manufacturing
industry approached development through combined scale expansion and industrial upgrading. Figure
3.2 shows the industry’s rapid growth since the mid-1990s, and Table 3.8 reflects the position and role of
foreign capital in the industry.
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Figure 3.2: Total industrial value of China’s electronic and communications equipment manufacturing
industry (in 100 million yuan).
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Table 3.8: Percentage of major industry-wide indicators in electronic and communications equipment
manufacturing accounted for by foreign-funded enterprises. The reported figure for the proportion of total
profits in 1995 is, in fact, the proportion to total profits and taxes.

Industrial added Total value of Value of product ! Value-added tax
Year Total profits
value assets sales payable
1995 58.82 44.49 60.80 60.36 48.94
2000 65.39 55.89 72.21 70.45 57.49
2003 69.62 63.25 78.27 71.87 60.32
2006 77-29 71.24 82.07 79.53 56.85

Source of data: China statistical yearbooks.

As a rising industry, electronic and communications equipment manufacturing in China has not only grown
rapidly in production capacity but also has made remarkable headway in technical flow upgrading, product
upgrading and functional upgrading. This headway is well embodied in all the sector’s subindustries. In the
integrated circuit industry, since the start of the 21st century China has made considerable progress in the
independent design and development of integrated circuit chips, mastery of core technology and possession
of independent intellectual property rights. In the field of design, a number of “Chinese chips” with fully
independent property rights have been developed, including Ark, Loongson and Patriot. The design capability
of the domestic integrated circuit industry has exceeded 500 categories, which involve complete machines
and many aspects of informatization engineering, including computers, communications, consumption and
industrial control. In the field of chip production, China’s integrated circuit mass-production technology
has reached 12 inches and 0.11 microns, with the proportion taken up by eight-inch silicon chips going up
continuously. With the rapid development of chip manufacturing and design industries, the structure of
the Chinese integrated circuit industry has changed. By 2006 the ratio of chip manufacturing to design and
encapsulation testing in the integrated circuit industry was 30.7 to 18.5 to 50.8 (CASS, 2007, p. 308).

In the computer industry, the technology of domestically made PC servers is equal to that at the advanced
international level and can compete with the products of leading international server manufacturers.
Chinese development and production of high-performance computers has also broken the monopoly of
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developed countries. And as far as domestic manufacturing of network products, Chinese routers have not
only dominated the low- to mid-end market thanks to their cutting-edge advantage in price and service, but
have also broken into the high-end market, so that Chinese-made high-end routers are now used by many
operators on a large scale, including China Telecom and China Mobile, smashing the monopoly of foreign
competitors in the high-end market.

In the communications equipment industry, the independent R&D capabilities of Chinese enterprises have
constantly strengthened. Currently China possesses a full line of communications products and has begun
to come into an advantageous position domestically in some important fields, such as program-controlled
exchangers, SDH/DWDM transmission equipment and cellular communication equipment. In the research and
development of 3G mobile communication equipment, optical networks and core exchange routers, China
has also begun to stand at the forefront of the world to participate in the formulation of the international
communication standard and develop core technologies with independent intellectual property rights (CASS
2007, pp. 306-307). In the components industry, products are becoming more miniaturized, chip-based and
high-frequency, and the chip-using rate of electronic components has topped 80 per cent.

In colour TV production, by the end of 2006 China had constructed three G5 thin-film-transistor LCD display-
board production lines, and the number of patents owned in this field also increased sharply. In cellphone
production, the enterprises producing domestic-brand cellphones have initially mastered the technology
of cellphone structure, industrial design, development of application-layer software, RF modules and the
production technology for large batches, and have made great progress in the development of core chips
and low-level protocols. Overall, the electronic and communications equipment manufacturing industry
has made great technological strides. In most subindustries, native enterprises have followed a route from
assembly of finished products, to production of general parts, to production of key intermediate products,
to production of final products. Most enterprises have gotten into the production stage of general parts and
intermediate products and have completed the upgrading shift from original equipment manufacturing to
original brand manufacturing.

Still, the upgrading prospects in the electronic and communications equipment manufacturing industry are
not that bright. The first and foremost restraint is that the industry possesses weak capability for technological
innovation and insufficient investment in scientific research. Because of its late start and poor foundation, the
industry lags far behind that of developed countries in core technology innovation, a fact highlighted by the
small quantity of patent applications, low product quality, lack of technical standards and reliance of most
firms on imports for the supply of core technology and crucial components, such as the CRT production
technology of the colour TV industry, the CPU technology of laptop computers and LCD display technology.
The integrated circuit industry is the core of the electronic and communications industry. But China is still
weak in its capabilities for independent design and development of integrated circuits, and chip-design
manufacturers’ products are mostly concentrated in the field of low- and medium-grade consumer products.
Basically all the machines installed on integrated circuit production lines are foreign products, as the stability
and reliability of domestically made machines still cannot meet needs.

The shortage of core technology has not only plunged the Chinese industry into increasing intellectual
property right disputes but also greatly increased production costs and reduced the profitability of
enterprises, thereby inhibiting their technological progress and investment in innovation. Another important
reason for and expression of the weak capability for innovations in core technology is the inadequate R&D
investment of enterprises in research and development. Although enterprises that manufacture electronic
and communications equipment now place more and more emphasis on technological innovation and are
increasing their R&D investment year after year, the scale of investment remains small in comparison with
that of developed countries. As shown in Table 3.9, China lags far behind not only the United States and Japan
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but also the rising industrialized countries such as South Korea in the strength of research and development
in its electronic and communications equipment manufacturing industry.

Table 3.9: R&D intensity of electronic and communications equipment manufacturing industries in various
countries and years. Here, R&D intensity is the ratio between R&D expenditures and the total added value
of the industry.

China USA Japan Germany France Britain Italy South Korea
(2005) (2003) (2003) (2002) (2002) (2003) (2002) (2003)
6.9 26.9 15.2 37.6 57.2 27.5 17.6 23.4

Source of data: Statistics of Chinese High-Tech Industries, www.sts.org.cn.

Closely associated with the weak capability for technological innovations is the shortage of high-calibre
talent. Since 2003 the number of employees of China’s electronic information industry has increased at
a rate of 25 per cent annually. In 2005 that growth rate reached as high as 48 per cent. The gap between
supply and demand is widening each year and is hard to fill with university graduates alone. China has only
20,000 integrated circuit designers, including only 4,000 senior personnel, compared with 500,000 designers
in the United States. Meanwhile, many multinationals have set up R&D organs in China to fight with native
enterprises for talent, which has exacerbated the shortage of talent and turned into a serious restraint on the
technological progress and upgrading of China’s electronic and communications equipment manufacturing
industry.

The second constraint to the upgrading of China’s electronic and communications equipment manufacturing
industry is its mode and route of development. This is an export-oriented industry that has quickly merged
into the global industrial chain and then realized rapid growth by leveraging the introduction of foreign
capital and the export-led strategy. The negative effect of such a mode and route is the dominance of
foreign capital and the dependency on exporting. Foreign-funded enterprises occupy a dominant position
in the industry. Multinationals invest in China mainly to make full use of the country’s cheap labour force.
Therefore, in mainland China they deploy the processing and manufacturing links of low added value on
the global industrial chain. The foreign-funded enterprises in China lack both the necessity and urgency
for technological innovation, with equipment updating and technical progress relying completely on and
obeying the edicts of their parent companies. Additionally, foreign-funded enterprises make use of their
global edge to transfer profits so that their book sales profit margin (3.4 per cent) is lower than that of native
enterprises (4.2 per cent) and the average level of the entire industry (CASS, 2007, p. 310), thereby further
lowering the economic benefits of the industry and inhibiting its R&D and innovation activities. Research
shows that in China’s electronic and communications equipment manufacturing industry, the R&D intensity
of foreign-funded enterprises has remained lower than the average level of the entire industry since 2000
(CASS, 2006, p. 317).

The negative impact on the development of the industry caused by the prolonged policy preferences for
foreign capital and export incentives is gradually exhibiting. The preferential policies for foreign capital have
caused unfair competition between domestically funded and foreign-funded enterprises, reinforced the
dominant position of the foreign-funded economy in the industry, and impaired the capability of domestically
funded enterprises for independent innovation. Furthermore, under these policies a large number of labour-
intensive links continue to move inland, further abetting the quantitative growth of the industry. Under the
export incentive policy, electronic and communications products that are sold on the domestic market will be
subject to a value-added tax as high as 17 per cent, which is refunded if the products are exported. This makes
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the enterprises that manufacture electronic and communications equipment more willing to work for foreign
companies. As a result, the immense demand of a large number of domestic manufacturers for integrated
circuits cannot be satisfied and can be met only through imports. This has intensified the growth pattern of
the processing trade in the industry and is likely to lock the industry into the processing and assembly link of
the global value chain, from which it will have difficulty breaking away.

The third constraint on the upgrading of the electronic and communications equipment manufacturing
industry is resources and the environment. For a long time, people have equated high technology and
high capital intensity to low consumption of resources and low environmental pollution. People lack a
sufficient understanding of the resource and environmental concerns of the electronic and communications
equipment manufacturing industry. But with the development of this industry, these concerns have begun
to gradually emerge. The shortage of water resources and electrical power has become an important factor
blocking the development of the industry. China is a country with meagre water resources, and over 400
of the 600-plus cities across the country suffer from an inadequate supply of water (Beijing Energy Saving
& Environmental Protection website, www.bjjnhb.com.cn). This is worsened by the serious pollution of
China’s water resources: 40 per cent of its rivers and 50 per cent of its lakes have been seriously polluted. The
semiconductor industry has high water consumption and very high requirements for water quality. It is now
mostly concentrated in the Chang Jiang River delta, Beijing-Tianjin Rim-Bohai Bay belt and Pearl River delta,
which face a shortage of water resources and deteriorating water quality. This has become a bottleneck that
holds back the development of semiconductor production.

In the last couple of years, power shortages have become an important factor that undermines the normal
industrial production in coastal areas. All four regions where China’s electronic and communications
equipment manufacturing industry is concentrated—the Chang Jiang River delta, Pearl River delta, Rim-
Bohai Bay belt and Fuzhou-Xiamen region—are all hard-hit by power shortages, which have already deterred
follow-up investment by foreign-funded enterprises in some areas.

Regarding the environment, the high pollution generated during the production of electronic products and
disposal of waste electronic products is a common thorny issue encountered in global development. But
China’s understanding of high-tech pollution is insufficient, and its supervision of environmental protection
is incomplete. In recent years, with the rapid increase in the domestic market demand for semiconductor
products, the global semiconductor industry has sped up its transfer to China and quickly formed a
complete industrial chain in China that extends from research and development, design, manufacturing
and encapsulation to testing, resulting in a fast-expanding production scale. However, the environmental
problems created during semiconductor production have not been fully recognized or effectively controlled.
Furthermore, as the world’s largest consumer of electronic products, China has entered a peak period for
disposal of waste electronic products. From 2003 onward, 5 million TV sets, 4 million refrigerators and 6
million washing machines have needed to be scrapped each year. But the prevention and control of the
pollution caused by electronic refuse is just starting, and the toxic substances created during the disposal
of the refuse have created serious pollution (CASS, 2005, p. 278). In addition, imports of electronic wastes
to China are increasing, and cause serious pollution to the local environment. Environmental pollution has
become a major obstacle to the further development of China’s electronic and communications equipment
manufacturing industry.

4.0 Upgrading Opportunities and Challenges to the
Manufacturing Industry

“Made in China” is presented with a golden opportunity for upgrading on the global value chain. Insofar
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as the external environment is concerned, the expansion of the global value chain dominated by the
multinationals of developed countries, and the transfer of international industries driven by it, are picking
up speed, expanding in scale and continuously upgrading structures. Studies show that the chain of the
manufacturing industry is continuously moving and outsourcing to countries with low costs, and from chains
and sectors of low added value to chains and sectors of high added value (Balasubramanian and Padhi, 2005).
In the 1990s the transfer and outsourcing in the manufacturing industry centred on the labour-intensive
industries, represented by garments, shoes and hats, and some technology-intensive industries, represented
by computer hardware and home appliances. Since the beginning of the new century, the transfer and
outsourcing of manufacturing industries has focused on more technology-intensive industries such as auto
making, biopharmaceuticals and communications equipment.

Meanwhile, the configuration of the global value chain and the international transfer of industries are
extending along the chain from manufacturing industries toward service industries and the R&D sector.
Since the 1990s the outsourcing and offshore movement of the service industry have jointly stirred up a
surge in the international transfer of the industry. In spite of this rapid development, service outsourcing is
still at an early stage, and the outward movement and outsourcing of global service industries have broad
prospects (Zhan, 2005). The universal globalization of R&D efforts began to appear in the late 1980s. From
then on, multinationals have been increasing the quantity and expanding the scale of their overseas R&D
establishments, so that globalization of R&D has become an important integral part of their global strategy.
In the global deployment of the industrial chain of these multinationals, China is no doubt one of the most
competitive locations, whether for the links of processing and manufacturing or for the links of research and
development and service. This new pose in the deployment of the global value chain and the international
transfer of industries has brought new opportunities for upgrading of Chinese industries.

Insofar as the domestic environment is concerned, the supply and demand conditions have improved
continuously in ways that promote industrial upgrading in China, and the Chinese manufacturing industry is
embarking on a new journey of sustainable growth.

First, the Central Committee of the Communist Party of China adopted the scientific concept of development
for all-round, coordinated and sustainable growth, underscores the importance of environmental protection
and the growth of “green GDP” and encourages independent innovations and technical progress, thus
creating an excellent atmosphere throughout society for the “clean” upgrading and sustainable development
of industries. The report delivered by Hu Jintao to the 17th Party Congress lists three vital aspects of the

efforts made to boost the positive and rapid development of the national economy. These are:
1. “Enhance China’s capacity for independent innovation and make China an innovative country.”

2. "“Accelerate transformation of the mode of economic development and promote upgrading of the
industrial structure.”

3. “Improve energy, resources, ecological and environmental conservation and enhance China’s capacity
for sustainable development.”

With this as guide, from the central government to the localities, the concept of economic growth focusing
on “scale, speed and output value” is changing to the concept of economic growth focusing on “technology,
benefits and environmental protection.” A series of system changes are underway, and the government
has gradually taken relevant policy measures, including increasing the proportion of R&D expenditures to
GDP, adjusting the state system for management of scientific and technological plans, and establishing
the responsibility and insurance system for environmental pollution. The dynamics in all fields and links are
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showing that independent innovations and clean growth have become the theme of China’s new approach
to industrialization.

Second, the increasing income of Chinese nationals and the accelerated development of the heavy and
chemical industries have ignited robust domestic market demand for industrial upgrading. A notable
hallmark that distinguishes China from other developing economies in East Asia is the huge domestic market,
which has not only attracted massive investment from multinationals but has also helped native enterprises
grow gradually on the low-end market segment. Three types of market changes will push the upgrading of

the Chinese manufacturing industry forward:

1. Theincreasing income of Chinese nationals has enabled some regions to become moderately prosperous
after meeting subsistence needs. Consumer spending is gradually displaying the characteristics of
structural upgrading, including diversification and refinement, which has raised requirements for
equipment manufacturing, product design and after-sale service and formed increasingly more evident
pressure on enterprises to extend toward the upstream and downstream industrial chains.

2. After over 20 years of development, the processing and manufacturing links oriented toward the
international market have developed an enormous processing and assembly capability, creating huge
market demand for the upstream and downstream component industries.

3. The quickened urbanization process and surging construction of urban infrastructure in China have
triggered strong market demand for heavy and chemical industries such as steel, cement, petrochemical

engineering and construction machinery (Long, 2007, p. 6).

Third, since the beginning of reform and opening, the country’s high investment in education has begun to pay
off significantly and has provided abundant sources of high-quality labour for industrial upgrading. China has
a time-honoured tradition of valuing education, as reflected by the fact that the government enthusiastically
develops education and every Chinese family, rich or poor, gives top priority to their children’s education.
The results of China’s high investment in education have been gradually emerging in recent years. Since the
beginning of the new century, the number of graduates from regular Chinese institutions of higher learning
has grown rapidly at a two-digit rate. Now the number of undergraduate students exceeds 16 million, and
over 3.5 million people a year graduate from university, including nearly 700,000 with bachelor degrees and
nearly 100,000 with advanced degrees in science and engineering (China Statistical Yearbook, 2007).

Returning students add new blood to firms and are increasing in number year after year.12 Most of them
have working experience in the manufacturing or service industries, especially high-tech industries in
developed countries. The flourishing domestic economy, upbeat expectations for the future and strong
state support have led to a tide of expatriates returning to China and starting businesses. At present, more
and more students are becoming qualified for study abroad, and more and more students are returning
after completion of their studies to start businesses. Since 2005 the number of students returning home has
reached more than 30,000 each year. These returned students have become the main force behind “Made in
China’s” push into the high-tech industries and to compete on the world market. They are also an important
factor in drawing multinationals to invest in Chinese equipment manufacturing and service industries and to
launch their R&D centres.

12 This is in addition to the “brain circulation” identified by Saxenian (2005). Brain circulation is the growing cooperation between
Chinese nationals resident in the technologically advanced sectors of the United States and their compatriots back home.
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4.1 Challenges Confronting the Upgrading of the Manufacturing Industry

Both theory and practice have proven that on the road of industrialization, natural comparative advantages
in the labour force can enable the labour-intensive industries and links of developing countries to develop
smoothly, but the acquired accumulation of capital and technological advantages and the development of
capital- and technology-intensive industries and technology-intensive links driven by such accumulation
cannot be taken for granted. Although the Asian “Four Small Dragons” are a successful precedent, China, as a
large, socialist, developing country without abundant natural resources, is faced with more complicated and
severe challenges to accomplishing the upgrading of its industries on the global value chain.

4.1.1 Traditional Cost Advantages are Fading Away

The largest and most prominent characteristic in the composition of Chinese production factors is
the high redundancy of the labour force factor. The substantial redundant labour force has attracted
multinationals to continue to move the processing and manufacturing links on the global value chain
to China. Over more than 20 years of reform and opening, Chinese labour costs have remained nearly
unchanged, land-use cost was almost zero, and pollution and other environmental damage could be
overlooked. Such extremely low costs, plus taxation preferences and incentives, turned mainland China
into an ideal destination for the congregation of labour-intensive industries and the processing and

manufacturing links.

But a series of changes since the beginning of the new century imply that the traditional advantage of low
cost has started to fade out. The shortage of migrant workers is spreading in coastal regions, revealing
the rise in Chinese labour costs. The shortage is actually an expression of the structural changes that
have taken place in the supply of Chinese labour. First, with the continuous intensification of industry
supporting agriculture and cities supporting the countryside, the income of farmers has increased steadily
and the ranks of labour flooding into the secondary and tertiary industries have slowed down their pace.
Second, with the sustained development of the national economy and the state’s continuous investment
in education, the education and quality of the new labour force have been enhanced in general, so that
both skilled and low-skill workers are in relative shortage. Therefore, although the comparative advantage
of the Chinese labour force will remain unchanged for a considerable period of time to come, changes
have indeed taken place to the low wages and low labour rights that have existed since long before the
inception of reform and opening; in short, the age of inexhaustible low-cost labourers is gone. In fact,
the increased wages are universal and are not limited to migrant workers. Statistics show that since 2005,
the national nominal wages have gone up at an average annual rate in the double digits, especially in
the eastern coastal regions. Any link in the global industrial chain that was placed in mainland China has
keenly felt the momentum of this change, which is set to increase with the enactment of the new Labour
Contract Law and other policies.

In the meantime, as a result of the China’s efforts to change its economic growth mode, the policy
adjustments covering land, resources and environmental protection will push up the related operating
costs, so that the comprehensive operating costs of China’s portion of the global value chain will
gradually climb. A consequent concern is that such a continuous increase in operating costs will compress
the already narrow profit space of “Made in China.” The traditionally advantageous industries, such as the
textile and apparel industry, have already fully felt the pinch caused by this cost increase. In the Pearl River
delta, processing enterprises will see 3 to 5 per cent of their average profit vanish in the next few years.
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In essence, rapid economic growth is bound to bring increased incomes, resource savings and
environmental beautification. That day is just a bit slow in coming for China, a country with a large
population in the process of industrialization. Meanwhile, a changed mode of economic growth is also an
active reaction to the increasingly more austere constraints on resources and the environment brought
about by the existing extensive economic growth. Can a new profit space be opened before the existing
profit space has disappeared? In other words, can new competitive advantages be built up while the
traditional comparative advantages are fading out? This is the most practical and pressing concern
confronting the upgrading of the Chinese manufacturing industry.

4.1.2 The Downside of the Localization Strategy Is Becoming More and More Apparent

An ideal route for late-coming countries to take toward industrial development on the global value chain
is to integrate with the global value chain, starting from the lowest end and the simplest processing
and assembly, then gradually accumulating capital and technical advantages, and finally upgrading
toward the middle- and high-end links, targeting both intermediate products of high added value and
core products. The Asian “Four Small Dragons” once did quite well on this route, and China also hopes
to use it to excel. But against the new background of globalization, the configuration of the global
value chain has changed. When the low-end links of the global value chain began to transfer to China,
direct foreign investment became the carrier for the transfer, and enterprises from developed countries
and the “Four Small Dragons” set up factories directly in mainland China. The affiliated upstream and
downstream enterprises flocked in to quickly form industrial clusters and create large-scale development
in local places with foreign-funded enterprises as mainstays. This caused the holistic transplantation and
embedded development of the external industrial chain in China.

Such transplantation and development of the external industrial chain aims only to leverage cheap, local
essential resources, but gives a very small space to local enterprises for integrated development. China
is a country in transition; its state-owned enterprises lack vigour and its private economy is weak. This
has further consolidated the dominant position of foreign-funded enterprises, which account for over
60 per cent of the export volume of China’s high-tech industry and the lion’s share of the export volume
from the processing trade. This stance is gradually being beefed up even more (see Figures 4.1 and 4.2).
The processing trade pursued by foreign-funded enterprises accounts for 98 per cent of the processing
trade in the city of Shenzhen (Shenzhen Bureau of Trade and Industry, 2005) and 75 per cent of that in
Guangdong Province (Department of Foreign Trade and Economic Cooperation of Guangdong Province,
2005, p. 134). The dominant position of foreign-funded enterprises in the processing trade is a universal
phenomenon throughout the country. Moreover, the surveys and research show that even if there are
Chinese investment enterprises that can team up with foreign-funded enterprises, most of them are
concentrated on the low-end links, where they do simple processing of lower added value.
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Figure 4.1: Proportions of exports of high-tech products, by ownership of the exporting enterprise.
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Source of data: Scientific and Technological Statistics of China, www.sts.org.cn/sjkl/gjscy/index.htm.

Figure 4.2: Proportions of exports of high-tech products, by source of material.
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The dominant position of foreign-funded enterprises in the part of the global value chain that has been
transplanted into China is the root cause of many problems. The high rate of growth of trade, a high
trade surplus, late development of domestic capability to match foreign innovations, low rates of local
procurement, and unsatisfactory levels of technological transfer are all closely related to the clustered
development of foreign-funded enterprises. The growth and structural upgrading of “Made in China” are
more often than not composed of expansion and restructuring of the foreign-funded enterprises in China,
and the continuation and extension of the domestic industrial chain of the processing trade are more often
than not the result of follow-up investment by foreign-funded enterprises in the respective upstream and
downstream enterprises. Compared with foreign-funded enterprises’ own booming development in China,
they have only very limited positive spillover effects and are a relatively small driving force for the native
economy and native enterprises.
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The dominant position of foreign-funded enterprises in “Made in China” has enabled people to see China’s
economic prosperity and swelling exports, but has covered up the fact that China is still in a disadvantageous
position in this new international division of labour and concealed the risks posed by this “enclave economy”
of foreign-funded enterprises. More importantly, in the international transfer of the labour-intensive or
capital- and technology-intensive links in the industrial chain, most multinationals deem China the best
destination for deployment of labour-intensive links. The dominant position of foreign-funded enterprises in
many of China’s industries and their role in defining mainland China may keep “Made in China” fastened onto
the chain at a level of low added value for so long that independent upgrading may be hard to attain.

In the early days of reform and opening, China seized hold of the historical opportunity for international
industrial transfer and unveiled a plan for high-speed economic growth. To accommodate this transfer is a
wise choice that China made after sizing up the situation, and the country’s emergence into the global value
chain has made tremendous contributions to the Chinese economy. However, a series of factors has caused
Chinese native enterprises to fail to really integrate into the global value chain and to remain on its perimeter.
With the gradual weakening of China’s traditional advantages, the pressure for industrial upgrading has
gradually increased, and the negative effects of localization are getting more and more conspicuous.
Therefore, in order to upgrade, the Chinese manufacturing industry needs to solve the important issue of
how to motivate more native enterprises to develop processing trades and integrate with the global value
chain for gradual expansion.

4.1.3 Resource Availability and Environmental Concerns are
Becoming More of a Constraint

With China’s rapid economic growth, especially the accelerated development of heavy and chemical
industries, resources are becoming a greater and greater constraint on China’s economic development.
China’s farmland per capita is less than 40 per cent of the world average. By 2006 one-tenth of the country’s
farmland had suffered industrial pollution, 37 per cent of the territory had experienced soil erosion and land
resources had further intensified as a constraint on industrial development. China lacks adequate water
resources, which are distributed unevenly across regions, and the deficiency worsens each year. The disparity
between supply and demand is especially striking in the north and in the coastal cities. Meanwhile, the
discharge of liquid waste and pollutants and the unplanned and excessive exploitation of water resources
have caused the pollution of water bodies, further exacerbating the deficiency of water resources.

Because of rapid economic development and the international transfer of a large number of manufacturing
industry chains, China has become one of the world’s largest consumers of energy sources and mineral
resources. The country’s reliance on imports of these resources has skyrocketed in recent years. China’s
possession of major mineral resources on a per capita basis is less than 50 per cent of the world average,
and that of such important mineral resources as iron ores, copper and aluminum is 42, 18 and 7.3 per
cent, respectively, of the world average. In 2002 China could meet only 69, 57.6 and 56 per cent, respectively,
of the domestic demand for iron ores, copper and aluminum. For decades to come, it will remain difficult to
meet the domestic demand for minerals, including iron, manganese, chromium, bauxite, copper, gold, silver
and sulphur (DRCNet, 2006). The International Energy Agency predicted in 2004 that given China’s current
energy consumption, the country’s reliance on imported oil would rise to 74 per cent by the year 2030. Since
oil imports mainly rely on maritime transport and the route used for such transport is fixed, the stable supply
and security of energy is becoming an increasing concern.

China has paid a very high environmental price for its industrial development. In 2003, 90 per cent of the rivers
flowing through cities were seriously polluted, 75 per cent of the lakes were eutrophic, nearly 300 million rural
residents drank substandard water, one-third of the urban population lived in seriously polluted air, acid rain
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affected one-third of the country, one-half of urban wastes received no treatment and the disposal rate for
industrial hazards reached only 32 per cent (Zhao, 2004). The worsening environment caused by pollution
is demonstrated not only in the increase of the total amount of pollutants discharged and the expansion of
ecological damage but also in the overall functional downgrading of various ecological systems. Moreover,
in certain regions and valleys, especially in developed coastal areas, interaction of the pollution of the
atmosphere, water bodies and soil has already occurred (CASS, 2007, p. 133). Serious environmental problems
have become an important factor that restrains China’s healthy economic and social development.

Although the consumption of resources is increasing rapidly and the gap between resource supply and
demand is broadening, China has a very low resource utilization rate compared with other countries, which
is the root cause of its problems concerning resources and the environment. According to reports, for every
USS$1 increase in GDP, China consumes three times as much energy as the world average for the same
increase, 4.7 times as much as the United States, 7.7 times as much as Germany and 11.5 times as much as
Japan. The Chinese output efficiency of every ton of standard coal is equal to only 10.3 per cent of that of
Japan, 16.8 per cent of that of the European Union and 28.6 per cent of that of the United States; the output
efficiency of every cubic metre of water is equal to only 2.2 per cent of that of Britain, 3.6 per cent of that of
Japan and 3.9 per cent of that of Germany (CASS, 2005, p. 66). At present, China’s energy utilization efficiency
is about 30 per cent, nearly 10 percentage points lower than that of developed countries. The unit product
energy consumption—that is, the energy required to produce one unit of GDP—of China’s major energy-
using products is 25 to 90 per cent higher than that of developed countries, and the weighted average is
about 40 per cent higher (Wang and Yang, 2004). The low resource-utilization rate is a typical characteristic
of China’s extensive growth, which features “high investment, high consumption and high discharge.”

Thefirst reason for the relatively low resource-utilization rate is the relative backwardness of the technological
level of the manufacturing industry. Therefore, the key to improving resource utilization lies in the progress
of industrial technology. In this sense, the constraints posed by resources and the environment are important
motivators for industrial upgrading. As a country in transition, China can attribute the protracted existence
of its problems with resources and the environment to another, even more important factor: institutional
deficiencies in the use of resources and protection of the environment, which are in urgent need of correction
and improvement. The high externalization of the cost of resources and environmental damage is the
institutional cause for China’s problems in these areas. Since the beginning of the new century, China has
entered a stage of accelerated development of heavy-chemical industries. Meanwhile, the transfer of the
global manufacturing industry into China continues. China will provide global consumers with more high-
quality, competitively priced products. This development momentum of “Made in China” will undoubtedly
further increase China’s consumption of resources. Past practices indicate that the large-scale and low-
efficiency use of resources, which characterizes extensive growth, has exceeded the carrying capacity of
China’s resources and environment, and it will be hard for China to continue on this path. Therefore, how
to speed up technological innovation and institutional change to form a long-term mechanism that saves
resources and is environmentally friendly is a crucial issue that China needs to solve for the upgrading of its
manufacturing industry.

4.1.4 Technological Innovation, Though Impressive to Date, Must Accelerate

Technological innovation is the central component of China’s industrial upgrading and the ultimate
way to build up new competitive advantage and overcome the bottleneck posed by resources and the
environment. Since the onset of reform and opening, through international competition and cooperation
China has witnessed remarkable enhancement of its capability for technical innovations in its industries and
great progress in technology. But as a whole, subject to the common restraints of macro and micro factors,
China still falls far behind developed and rising industrialized countries and regions in terms of the technical
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innovations of its manufacturing industry, with a shortage of core technologies for various industries,
especially those that are capital and technology intensive. The large amount of technical equipment needed
for industrial production, especially of high-end products, relies mainly on imports. The emphasis placed on
imports rather than on integration and absorption of technologies still plagues the upgrading progress of
many industries; the status quo in technical innovation is obviously insufficient.

At the macro level, the insufficient state investment in R&D resources and the low efficiency of resource
allocation are the crucial problems that constrain China’s technical innovation. Since the 1990s, with the rapid
development of the Chinese economy, the proportion of R&D spending to GDP has increased continuously,
reaching 1.49 per cent in 2007. This is up from 0.71 per cent in 1990, though it is noticeably lower than that
of the developed countries in Europe and North America as well as the rising industrialized countries such
as South Korea. This low R&D intensity is more prominent in China’s manufacturing industries, especially in
high-tech industries (Table 4.1). Accompanying the insufficient investment in research and development is
the low efficiency of resource allocation. The deficiencies in state innovation mechanisms and systems have
clamped down on the growth of returns on R&D investment.

Table 4.1: R&D intensity of manufacturing and high-tech industries, various countries and years. R&D
intensity is the ratio between R&D expenditures and the added value of the industry.

China USA Japan Germany France Britain Italy South Korea
(2005) | (2003) | (2003) (2002) (2002) (2003) | (2002) (2003)
Manufacturing 3.2 8.5 10.1 7.7 7.4 7.2 2.3 7.5
High-tech 5.6 29.0 25.7 24.2 28.6 27.6 11.0 18.2

Source of data: Statistics of China’s High-Tech Industries, www.sts.org.cn.

Governments at all levels have yet to straighten out the relationship between economic growth and scientific
and technological development, lack systematic research on and unified planning of the policies supportive
of industrial innovations, and have a long way to go before they can provide decent services for industrial
innovation. Interdepartmental discordance and low efficiency of utilization of government funds have led to
serious repetition and waste. Additionally, the separation of scientific research from production that came
into being under the planned economy has not yet been eradicated, so enterprises have not yet established
independent positions in technical innovation and a road has not been created for industrialization of
the fruits of scientific research. According to one study (DRCNet, 2007b), enterprises find themselves in a
secondary position in the current combination of “production, learning and research.” State R&D funds focus
on supporting institutions of higher learning and scientific research, which generally suffer from insufficient
innovative capability and unresponsive innovation mechanisms that are hard to correct in the short term.
As a result, these institutions’ R&D results often lack marketability and are hard to translate into products.
Furthermore, both productive enterprises and commercially oriented scientific research institutes are focused
on economic benefits and do not attach enough weight to the crucial, forward-looking technological research
that would promote national competitive power and the long-term interests of enterprises. In addition,
teaching in higher education institutions is getting more and more out of step with industries’ development
needs. While a large number of university graduates face difficulty finding jobs, there is a shortage of both
the high-tech R&D personnel and mechanics essential for industrial development.

At the micro level, the core problems that curb technical innovation are the insufficient motivation and
capability of Chinese enterprises for technical innovation.
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Despite the advantageous resources they own for technical innovations, state-owned enterprises have a
serious shortage of motivation for innovation. According to 2005 statistics from the State Statistics Bureau,
the R&D investment of the 500 largest enterprise groups ranked in terms of sales income, most of which
are state owned or state controlled, accounted for only 0.78 per cent of sales income, a proportion that has
been dropping over the past four years. Also in 2005, the R&D investments of central enterprises accounted
for around 1.5 per cent of sales income (2 per cent for industrial enterprises), far below the international
level (Chinese Entrepreneur Survey System, 2006). The research carried out by the Development Research
Centre of the State Council (DRCNet, 2007a) shows that state-owned enterprises do not rank as highly as
their non-state-owned counterparts in enthusiasm for and levels of investment in research and development,
developing new products and introducing them into the market, and they still have some serious problems,
such as facile work and formalism. They participate in innovative activities for prize evaluation, not for market
rewards. Additionally, the talent mechanism and scientific research programs in state-owned enterprises still
bear evident traces of the planned economy, and they have wasted substantial resources that could have
been used for independent innovations.

The private economy provides the fresh blood for technical innovation in Chinese industry, but these
companies’ innovative activities have run into one restraint after another. The first of these is scale and
strength; most private enterprises are not that aware of independent innovations. The majority of China’s
private economy belongs to small and medium-sized enterprises, which struggle for survival on the fringe of
the market, sandwiched between large state-owned or foreign-funded enterprises, leaving basically no time
for considering technical progress and innovation. On the global value chain, most private enterprises are
located at the labour-intensive, low-end links, where competition within the industry is fierce and profits are
marginal, so that they can barely survive, let alone dare to cherish the wild wish for technical innovation.

The shortage of talent and funds has also seriously hindered the innovative activities of private enterprises,
especially private technology enterprises. In Jiangsu Province, 72 per cent of private technology enterprises
lack senior technical staff, and 35 per cent lack senior technical workers (Jiangsu Provincial Federation of
Industry & Commerce, 2007, p. 147). A large gap in needed funding and difficulty obtaining financing are a
common sight in private economy. Restricted by funds, China’s private technology enterprises have seen a
year-over-year decline in the proportion of their funds dedicated to research and development, which was
11.5 per centin 1993, dropped to 2.77 per cent in 2000 and rebounded to 3.63 per cent in 2005 (Investigation
and Research Group of All-China Federation of Industry & Commerce, 2007, p. 11).

Finally, less-than-satisfactory effects of policies and a non-standardized market environment have also
fettered the independent innovative activities of enterprises. Long-established mindsets, modes of action,
and even rules and regulations that value state-owned enterprises to the neglect of the private economy have
maintained considerable inertia in many fields, weakening the effects of government policies that encourage
technical innovation. In the meantime, the lack of standardization in market competition has interrupted the
technical progress of the entire industry, and inadequate intellectual property rights protection has dealt a
heavy blow to enterprises’ enthusiasm for technical innovation.

In short, lack of motivation and capability, insufficient investment and low efficiency in technical innovations
are all problems that have haunted China’s economic transformation and industrialization process for a
long time. They are fundamentally subject to the stages of China’s economic growth and the processes of
its system changes. A look at this process reveals that the above problems are developing in a direction
that gives cause for optimism. How to speed up such development through changes in the decision
making, management and enterprise systems is the core issue for us to boost the upgrading of the Chinese
manufacturing industry.
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4.2 The Risks of the Status Quo and the Case for Reform

Investigations into “Made in China” have revealed the links between industrial chains and the upgrading
of products within an industry. Some industries and enterprises have completed the successful transition
from original equipment manufacturing to original design manufacturing and even original brand
manufacturing on the same industrial chain. But it will be some time before development can lead China’s
industry toward occupying the strategic links and role change can be accomplished. The development
of “Made in China” has once again brought to light the strategic significance for backward countries of
merging into the global industrial chains in order to accelerate the development of their manufacturing
industries. Thanks to upgrading and development on the global value chain, “Made in China” has built up
one after another industrial cluster having global competitive force. These clusters cover a wide spectrum
of fields, from garments, toys, home appliances, automobiles, steel, petrochemical engineering and
pharmaceuticals to information technology. “Made in China” has also fostered large enterprise groups
that have a strong international competitive force. Their results of upgrading on the global value chain
give cause for upbeat expectations for the sustainable development of “Made in China.”

Three factors are playing a prominent role in the upgrading of “Made in China.” Unlike other rising
industrialized countries or regions in East Asia, China boasts a huge domestic market for its industrial
development, so that inherent factors such as the upgrading of the domestic consumer structure are the
primary impetus for industrial upgrading. More importantly, the huge domestic market can also provide
sufficient room for industrial growth. Many national industries and domestically or foreign-funded
enterprises have gone through the development journey of leveraging the domestic, low-end market for
development and expansion first before competing with multinationals for the high-end market.

Unlike other industrialized countries whose growth preceded China’s, China has developed its industries,
especially the heavy and chemical industries, against the background of globalization. The global
industrial chain has provided Chinese industry with a new upgrading route, and the desire to merge into
the global chains for competition and collaboration is an important impetus for industrial upgrading.
Therefore, China’s industrialization displays marked characteristics of the synergy of internal and external
markets and the common progress of heavy and chemical industries and technology-intensive industries,
such as the electronic information industry. Meanwhile, the government plays an important role in
industrial upgrading. To spur the upgrading with sustainable development, the central government
and local governments at all levels have implemented a series of policy adjustments, including labour,
environmental, trade, taxation and industrial policies. Practices show that these policy adjustments have
strongly boosted the structural upgrading process in the Chinese manufacturing industry.

“There’s no such thing as a free lunch.” The emergence into the global value chain for survival and
development has also forced China to pay a non-negligible price. The first part of this price is the
environmental damage brought by international industrial transfer. According to the findings of China’s
third national industrial survey, among all foreign-invested industrial enterprises, foreign-invested
enterprises in pollution-intensive industries and sectors (industries that will create large quantities of
untreated pollutants directly or indirectly in the course of production) account for around 40 per cent
of total recorded measures of pollution. It is an established fact that foreign-invested enterprises have
transferred polluting industries to China. In essence, on the global value chain, the sections with the most
intensive consumption of labour, land, raw materials, energy, and resources are all concentrated on the
links of processing and manufacturing. The process whereby multinationals have continually transferred
the manufacturing links of the global value chain to China through direct investment and production
outsourcing is, therefore, also the process of accelerated consumption of energy and resources and
damage to the environment in China. The more “Made in China” processes and manufactures for the rest
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of the world, and the more resources China exports in the form of commodities, the heavier will be the
environmental load China bears and the cost in resources and environmental damage it pays.

The second part of the price China is paying for its emergence in the global market comes from the
economic frictions that arise from its acceptance of the international industrial transfer. According to WTO
statistics, from 1995, when the WTO was established, through the first half of 2007, China was involved
in 551 antidumping cases, ranking first among all WTO members and accounting for 17.79 per cent of all
antidumping cases in the world. China has outstripped any other country in terms of the high frequency
and intensity of the antidumping frictions its products have suffered on the world market. Furthermore,
Chinese products also face threats from antisubsidy and safeguard measures on the world market,
limitations from countless technological trade barriers, and intellectual property rights accusations. The
yuan is also under heavy pressure to appreciate. These international economic and trade frictions, which
are becoming increasingly fierce, are an objective reflection of the dizzying growth of Chinese exports
on the world market. But they are the necessary outcome of the continuous transfer of international
industrial chains to China. As global multinationals vie with each other to transfer the links of processing
and manufacturing to mainland China, and as the products processed and manufactured in mainland
China are sold back to European and American markets, the surplus of Chinese trade with Europe
and America has kept increasing. Therefore, the more industrial chains are transferred, the greater the
benefits received by European and American consumers, the more handsome the profits gained by the
multinationals, the more fierce the trade frictions confronting China and the more prominent the negative
impact to the domestic economy caused by the excessive growth of foreign exchange reserves.

The third factor is the imbalance of the proceeds from the division of labour on the global value chain.
On the global value chain, which is driven by multinationals, developed countries focus on research and
development and sales links with high added value, and they place the production and processing links,
with their high consumption of materials and energy, in developing countries. Through the innovations
in industrial technology and system changes initiated by developed countries, the share of total added
value attributed to the processing and manufacturing links of the value chain has fallen continuously.
Meanwhile, cutthroat competition among developing countries for the low-end links has aggravated the
fall in added value on the processing and manufacturing chains. Therefore, as a developing country that
is the largest undertaker of the chain of the global manufacturing industry, China takes on the risks of an
internal and external economic imbalance, with the price of high energy consumption and pollution and
under the heavy pressure of unfair trade, but also has to face the reality of reduced proceeds from the
division of labour on the global value chain and the shrinking profits. Although the so-called sweatshop
and crisis of confidence of “Made in China” are admittedly the necessary outcome of manufacturers’
greed, they are signs that the profit space of the processing and manufacturing links on the global value
chain has been squeezed so hard by the multinationals as to be unbearable (Stern, 2007).

“Made in China” is in urgent need of changing its low-added-value position on global value chains
and upgrading toward the upstream and downstream industrial elements of these chains. The rising
costs of production and operations, and the worsening problems surrounding resources and the
environment, have added to the necessity and urgency for “Made in China” to realize “clean” upgrading.
In its development of the past 30 years, “Made in China” has increased the benefits available to global
consumers through lower prices and greater choice, brought high returns to global investors, and set up
a model for developing countries by way of its development on the global value chain. In the future, it
will be the clean development of “Made in China” that provides the global market with finished products
as well as having irreplaceable significance for global economic and social development.
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5.0 Systems of Upgrading: The Experience
of Other Countries

The purpose of this section is to examine whether any lessons from international experience are applicable
to the potential upgrading of Chinese industry. Different countries face different circumstances, not
the least of which is the historical trajectory of a nation’s development path, so we must take care in
seeing lessons for China in another country’s experience. Moreover, corporate managers as well as state
measures have a bearing on the pace of upgrading by a firm or industry. Indeed, it is an interesting
question whether private sector incentives and market forces provide more of a jolt for upgrading than
do state measures. Of course, there is also the question of which state measures and which form of private
incentives matter, and under what circumstances.

Broadly speaking, there are two distinct perspectives on the factors that can advance upgrading by
firms over time. In what follows, we present the central principles of both perspectives even though
ultimately, given the other stated goals of China’s government and, in particular, their manifestation in
employee-employer relations, the second perspective may well be more attractive to a Chinese policy-
making audience. Still, the contrast between perspectives may clarify a difference from what might be
characterized as the traditional Anglo-Saxon approach.

The dynamics of international competition in industrialized economies, with their emphasis on
innovation and upgrading, have been thoroughly studied by professor Michael Porter in his 1990 study,
The Competitive Advantage of Nations.’3 Central to this perspective is the dual role that companies and
the national business environment play in determining the capacity of a nation’s firms to compete on
international markets, upgrade and innovate. On the balance between the firm and the national level,
Porter argues: “Competitive advantage ultimately results from an effective combination of national
circumstances and company strategy. Conditions in a nation may create an environment in which firms
can attain international competitive advantage, but it is up to a company to seize the opportunity” (Porter,
1990, p. 5). This statement suggests that while there may be much that the Chinese government can do to
promote upgrading through improvements in the national business environment, such measures are no
guarantee of success. It is the fusion of the right policies and the right entrepreneurship that matters.

Also at the core of Porter’s perspective is the importance of competition among firms. He argues that an
important prerequisite for international commercial success is stringent competition in domestic markets
from other viable domestic rivals. Such competition provides the incentives to upgrade and exposes
firms to stimuli that are conducive to innovation, such as very demanding customers and suppliers
interested in upgrading their product mix too. Incentives from competition are sharper, however, when
there is a discernible price of failure, including the possible bankruptcy of a firm and the laying off of
staff. Consequently, Porter takes a very dim view of measures to protect domestic firms from national
and international rivals. In the Chinese context, then, this perspective would call for the adoption and
implementation of a national competition policy that kept barriers against foreign imports low, did not
seek to limit or condition foreign direct investment and tackled state and private sector anticompetitive
practices.

But promoting competition is not enough. In Porter’s view governments should take steps to develop the
following four elements of the national business environment, which he has labelled the “diamond”:

1. Access to resources (human and otherwise) that is not unduly expensive. This includes sufficiently

13 A succinct and useful summary of this perspective can be found in Porter (1990).
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high-quality and specialized inputs. The national transportation and communication infrastructure
must be in place to deliver such resources.

2. Encouragement of the use of meritocratic incentive systems that, along with competition and access
to finance, stimulate and facilitate investments and R&D activities.

3. Nurturing of sophisticated and picky national segments of demand; these customers push domestic
firms to improve their product and service offerings. Such demand segments can be created and
influenced by government regulation, including regulation covering environmental matters.

4. Encouragement of the development and co-location of innovative and competitive firms all along the
supply chain, thereby promoting the development of specialized pools of talent and suppliers and
the co-invention of products, processes and services by buyers and their suppliers.

In Porter’'s schema, while the elements of the diamond may differ in their importance across sectors of
the Chinese economy, the four components feed off one another, so any deficiencies in one element
constrain the overall performance of firms and the national economic system. From this perspective, then,
government must seek to improve all the relevant elements of the diamond at the same time, and not
tackle them sequentially. Policy prioritization does not follow naturally from this particular framework,
though it might be possible to identify a number of sectors, and elements of the Chinese business
environment central to those sectors’ performance, that could be the target of government policy making
at first.

With respect to “clean upgrading,” over the years Porter has argued that improved environmental
regulations and their enforcement as an opportunity for business rather than a constraint. Porter has
argued that regulatory upgrading may provide a strong spur for the innovative activities of firms, and
so long as the regulatory environment remains predictable and is applied even-handedly, it can provide
plenty of profit opportunities for firms that most quickly adapt to the new circumstances. These profit
opportunities are in addition to any other corporate payoff from being seen to have more environmentally
friendly activities. “Clean upgrading,” then, from this perspective is not an oxymoron.

While Porter’s schema holds a number of prescriptive lessons for policy making, a large number of analysts
do not feel that it adequately captures the manner in which innovation and upgrading take place in many
industrialized economies, in particular those economies not associated with the Anglo-Saxon tradition.
Consequently, in recent years a group of analysts have emphasized that there are a variety of capitalisms
whose operation may differ in subtle and important ways.4

While some of these analysts are no doubt motivated by a desire to argue that one form of capitalism is
better than another, for our purposes it may be useful to consider alternative formulations of policies and

circumstances that promote the upgrading of firms.1>

In particular, this perspective distinguishes between what are termed the liberal market economies

14 The canonical reference in this literature is Hall and Soskice (2001), Varieties of Capitalism. This volume contains a number of chapters
that highlight the different ways in which certain managerial challenges are addressed in different types of capitalist systems. As noted in
the main text, some read these chapters as describing “what is” and some as “what should be,” which can be two very different matters.
Peter Hall has recently discussed the evolution of the types of capitalism in Europe in Hall (2007).

15 Ritchie (2007) provides a particularly useful overview of the different forms of capitalism in East Asia and compares them to European
variants of the coordinated market economies. Table 1 of that paper is particularly instructive in comparing forms of capitalism. Richie
argues that East Asian nations face difficulties in technological upgrading and that there are limits on the degree to which foreign
institutions can be emulated. He highlights that particular forms of coordination between business and government are effective in
facilitating transfer of improvements.
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(LMEs) and the coordinated market economies (CMEs). The former economies are associated with the
arm’s-length transactions between parties and the apparently limited government intervention and
business-government linkages of the Anglo-Saxon countries (the United States, the United Kingdom,
Canada, Australia, Ireland and New Zealand.) The latter refer to those successful capitalist societies where
business-government-union linkages tend to be stronger and where finance is allocated more through
banks than through stock markets. Consequently, the latter refer to Japan, Korea and the continental
European economies. Because competition and arm’s-length transactions and financing are core to the
characterization of LMEs, as they are in Porter’s schema, we focus here on the CMEs.

An important feature of the CMEs is that objectives other than productivity and economic growth are
privileged by national governments and the populations they represent. Stability, reducing and sharing
the burdens of adjustment, limiting risk to employees and maintaining high levels of social cohesion and
employment are also accepted as legitimate societal objectives. These objectives have been imposed on
to the national economic systems of the CMEs, and managers and company owners have had to find ways
to maximize profits under circumstances that some in Anglo-Saxon countries would find unnecessarily
restrictive. The fact that the CMEs have produced internationally successful companies and that some
CMEs (such as Germany, Japan and Korea) are export powerhouses and have maintained their primary
position in a number of manufacturing industries suggests that the pursuit of non-growth objectives does
not automatically result in economic underperformance.

The manner in which firms in CMEs innovate and upgrade has, unsurprisingly, received attention, not least
because of the role that these activities play in long-term corporate performance (see Lazonick, 2007, for
an overview of innovation in various CMEs, and Casper and Whitley, 2004, and Lane and Probert, 2004, fo