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Preface

This book is one of the outcomes of a five-year research project on environ-
mental policy in Asia conducted at the Institute of Developing Economies,
Japan External Trade Organization (Chiba) from the fiscal year of 2000 to
2004. Our research project focuses on the processes of environmental policy
formation and implementation and their links to economic development, the
objective of which is to reveal factors of dynamism between environmental
policy and social change, in domestic, regional and global contexts, which
could mutually influence effectiveness in environmental policy.

We have already published two volumes of Japanese books as IDE Research
Series No. 527 in 2002 and No. 541 in 2005. Each paper in this book is revised
and rewritten by each project member in English, based on his/her own
Japanese article published in these books. In addition to these Japanese books,
we have published an English report on Studies on Environmental Pollution
Disputes in East Asia: Cases From Mainland China and Taiwan as Joint Research
Program Series No. 128, in 2001, by our institute.

Among many books on environmental policy published in English, this
book is unique in focusing on both present issues, which Asian countries are
facing, and past experiences of Japan, which is a front runner in economic
development in Asia, struggling against heavy environmental pollution under
rapid economic growth after the Second World War. We believe this book
could help those who are involved or interested in environmental policy
reform to find any clue to promote environmentally sustainable develop-
ment in Asia and other developing countries.

We would like to thank not only all our project members who have devoted
themselves to dozens of project meetings for five years and paper writing
under hard time constraints, but also numerous persons who have given us
kindest support and advice on our research projects. We also are grateful to
staff at SUNT Co. Ltd, PALGRAVE MACMILLAN and IDE-JETRO for generous
support in editing this book.

TADAYOSHI TERAO
KeNjT OTSUKA
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Introduction
Tadayoshi Terao and Kenji Otsuka

In order to conquer poverty, raise social welfare and secure political stability,
most governments in developing countries have promoted economic devel-
opment through industrialization. In the process whereby developing countries
achieve economic development through industrialization, environmental
problems arise in various forms and the government, companies and citizens
in each country are compelled to find countermeasures. Responses to envir-
onmental problems often involve trade-offs with the policy that promotes
economic development. Fundamentally, economic development policies are,
in many cases, major factors in the cause of environmental problems.

As economies become increasingly globalized, environmental problems are
occurring across borders in conjunction with international trade and direct
investment, and problems that cannot be tackled by a single country are
increasing. Global environmental problems, such as climate change caused by
greenhouse gases and destruction of ozone layers induced by chlorofluoro-
carbons, require greater participation by developing countries to develop
remedies. However, the existence of domestic environmental policies within
countries is a precondition for international measures, and international
measures will not make progress unless domestic measures are conducted well
by individual countries. Moreover, the conditions that must be taken into
account when considering environmental policy at the national level are
influenced by changes in international society.

In looking at environmental policy, we mainly focus on measures to reduce
environmental pollution caused by economic activities. The gravity of envir-
onmental problems became widely known to the world through international
conferences and environmental organizations in the early 1970s, and laws
for pollution control were enacted not only in developed countries but also in
most developing countries, with a focus on industrial pollution, including
air pollution, water pollution, waste and noise. However, in many cases the
government agencies that administer the legal system and the detailed legal
provisions for enforcing the regulations did not receive the necessary enhance-
ment. Except for a few successful cases,! most countries are still enduring poor
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implementation and enforcement of environmental law and policy, and the
reasons for this are considered to be imperfect legal systems, lack of personnel,
insufficient equipment, low budgets, economic development-oriented political
forces and deficiencies in environmental awareness among entrepreneurs and
citizens, etc.

In studying the environmental policy problems in Asia, this book focuses on
the processes of environmental policy formation and implementation and their
links to economic development. The objective is to reveal factors of dynamism
between environmental policy and social change, in domestic, regional and
global contexts, which could mutually influence effectiveness in environmental
policy. Unlike many studies on environmental policy, we do not use any single
existing discipline, but rather use a politico-economic approach to environ-
mental policy processes related to economic development. In the context of this
book, the politico-economic approach does not merely mean political analysis
of economic policy, but means analysis of mutual interactions among a variety
of stakeholders in the policy process, based on the structure woven by the incen-
tives of each stakeholder.

In the case studies in this book, we focus on the two points below.

The first point on which we focus in the case studies is the experiences of
industrial pollution control in Japan as an Asian country that realized rapid
economic growth through the 1960s and into the early 1970s.2 Although the
Japanese experience with industrial pollution control has been mentioned
frequently as an Asian model for environmental policy due to the similarities
in rapid economic growth and industrialization in Japan and the current
developing countries, we need to rethink the Japanese experience from the
viewpoint of political economy to reveal how some measures have been used
but others have not and how some measures have succeeded but others have
not. In other words, we try to reveal both universal and unique factors in the
Japanese experience in order to serve as an operational reference for developing
countries in Asia and other areas.

The second focal point in our case studies is the problems of implementation
and enforcement in environmental policy, especially in pollution control, in
Asian countries. Although most Asian countries have set up environmental
administration and environmental legal systems to deal with the deteriorating
quality of the environmental in each country, most of them have not yet
succeeded in controlling environmental pollution and destruction due to poor
implementation and enforcement. To study this issue, it is necessary to inves-
tigate not only the current system of policy, law and administration but also
to investigate the dynamic process of environmental policy formation and
implementation, as well as their links to the broader range of social change,
such as industrialization, democratization, decentralization and globalization,
in each country.

This book consists of two parts. In Part I, we will rethink Japanese experiences
in environmental pollution control mainly during the era of rapid economic
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growth after the Second World War. In this part, we will reveal factors behind the
so-called successful Japanese experience with pollution control to share with
other Asian countries, which are still tackling environmental pollution. In
Part II, we will analyse the dynamism of the environmental policy process in
Asia. In this part, we will examine how each factor, some of which are com-
mon in cases in Japan, exerts influence on other factors to lead environmental
policies to success or failure in each country.

The outline of each chapter is presented below.

Chapter 1 attempts to examine the so-called ‘Japanese experience’ of indus-
trial pollution control and attempts to position it in the process of rapid eco-
nomic development of late-comer industrialization. From such a point of view,
the industrial policy that promoted rapid industrialization becomes an import-
ant factor in understanding industrial pollution control policy in Japan.
Industrial pollution control policy in Japan was formed and promoted as a part
of industrial development policy, using the same policy tools as industrial
development policy, such as low-interest loan programmes and preferential tax
treatments.

Chapter 2 examines the historical dynamic process of the end-of-pipe tech-
nology development under the command and control (CAC) approach in
Japan, focusing on SOx and NOx control. Modern economic theory tells us
that economic instruments would be more efficient than CAC in environ-
mental policy because CAC would bring no more incentive than regulation.
However, this chapter carefully examines, through case studies of air pollution
control in Japan, how the CAC approach has brought about development of
pollution control technology.

Chapter 3 focuses on the role of local governmental research institutes in
technology development and diffusion for pollution control in Japan. Local
governmental research institutes (LGRIs) were established mainly in each
prefecture and some large cities, in order to develop the technological state of
regional industries by conducting technical guidance, tests on request and
research and development (R&D). This chapter describes how important the role
of LGRIs has been in Japan, especially for small and medium enterprises, and
examines the implications of this for developing countries.

Chapter 4 examines the effectiveness of administrative guidance issued by
local governments for air pollution control to industries in Japan. Although
administrative guidance in environmental policy is often seen as inefficient
both economically and environmentally, it played the central role in industrial
pollution control during the era of no national regulation in some cities such
as Osaka and Kitakyushu. Through case studies in these two cities, this chapter
discusses the factors that have led to the success of administrative guidance,
as well as the effectiveness of and implications for technical cooperation with
developing countries.

Chapter 5, as the first chapter of Part II of this book, examines the problems
in the existing air pollution control in China and discusses the possibility of
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installing economic instruments while considering the characteristics of China’s
transitional economy in the reform era. The case study of air pollution control
in China presented here suggests that China would better realize medium to
long-term policy effectiveness by adapting some economic incentives together
with certain institutional reforms, rather than enhancing command and control
policy.

Chapter 6 focuses on a rating programme for industrial pollution control
based on information disclosure in Indonesia. PROPER (Programme for
Pollution Control, Evaluation and Rating), initiated in Indonesia and supported
by the World Bank, has attracted international attention and is now carried out
in the Philippines, India and China, too, but its historical background and pol-
icy development in Indonesia have not been clarified. This chapter re-examines
rating programmes in different stages, including PROPER, and discusses their
meaning and limits for environmental management in Indonesia.

Chapter 7 examines the role of public interest litigation in industrial pollution
control. In India recently, many environmental lawsuits are heard by the
Supreme Court every Friday, now known as ‘Green Friday’, and most of them
are brought as public interest litigation (PIL), which allows the general public
to invoke the warrant jurisdiction of the court. Although it can be said that PIL
plays a significant role in raising people’s awareness of environmental issues, it
should be noted that the judgements are not always implemented well. This
chapter also gives attention, through case studies, to the role of local commu-
nities as informal regulators.

Chapter 8 reviews the transformation of governance systems in environ-
mental policy implementation, focusing in particular on industrial pollution
control and examines the effectiveness and tasks of multi-stakeholder govern-
ance in China. Since the 1990s, the central government has enhanced regu-
latory enforcement for industrial pollution, while reforming the governance
system of environmental policy implementation with the involvement of the
People’s Congress, mass media and NGOs. Following a macro review of such
transformation, this chapter discusses its effectiveness from the viewpoints
of regulatory enforcement, incentives for firms and public participation.

Chapter 9 attempts to present alternative views of environmental policy
formation in the process of democratization from an authoritarian regime in
Taiwan and also examines the major achievements and problems of envir-
onmental policy in Taiwan following completion of the democratization
process there. In Taiwan, from the first half of the 1990s, political liberalization
and democratization helped development of environmental policy adminis-
tration and institutions. However, after the late 1990s, side effects of rapid
democratization became increasingly prominent in many aspects of society,
including local environmental policies, which were diversified significantly
after decentralization.

Chapter 10 analyses the characteristics of the environmental cooperation
regime of the East Asia region, in comparison with the environmental
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cooperation regime of Europe, and also analyses the effectiveness of Japan'’s
policy towards regional environmental cooperation in East Asia, mainly through
studying a case in China. This chapter examines not only international and
regional regimes in environmental policy, but also domestic institutional
factors in policy implementation in China.

These ten chapters suggest a number of points, including those below.

The first point relates to the possibilities and limitations of applying Japanese
experiences to pollution control policies as a model for environmental policy
during rapid industrialization. It is, indeed, possible that Japan’s experiences
discussed in Part I could provide an interesting viewpoint on the effectiveness
of pollution control based on industrial policy by administrative dictate.
However, Japan’s experiences can also reveal limitations in administration-
dictated industrial policy that hamper institutional reforms for broader
stakeholder participation and decentralized decision-making in environmental
policy formation, including policies on environmental impact assessment,
sustainable urban planning and so on.

The second point, as discussed in Part II, is that the socio-economic conditions
behind Japan’s ‘successful’ pollution control policy will not necessarily be
identical to those in developing countries in Asia. First, regulatory enforcement
is not perfect in many countries, due to lack of governmental resources, political
will and social pressure. Second, many countries are already shifting their envir-
onmental policy from CAC to a policy mix with market-based instruments
(MBIs) and information disclosure. Third, although many countries are basing
their environmental policy on market-based instruments (MBIs) and multi-
stakeholder governance with information disclosure and public participation,
the effectiveness of such new environmental policy instruments is not adequate
due to imperfect political and economic reform in each country.

The last point, as discussed in the last chapter of this book, is that the
effectiveness of environmental cooperation in East Asia is constrained by such
factors as weak ad hoc regimes and scant interactions with comprehensive
regimes like APEC. Focusing in particular on Japanese environmental aid to
China, which is deeply embedded in environmental cooperation in East
Asia, it is suggested that consideration should be given both to domestic factors
in China (such as environmental regulations, financial environment, organ-
izational coordination, international rules and roles of NGOs and foreign
companies), as well as to strategy for regional cooperation by Japan. Japan'’s
strategy is often to promote the Japan model, which developed under its
own particular conditions, with its strict command and control, best available
‘expensive’ technology and so on, but such a strategy seems to constrain the
effectiveness of environmental aid.

In sum, in order to resolve the environmental policy problems in Asia, we
should rethink Japanese experiences in environmental pollution control and
also carefully analyse socio-economic factors in the environmental policy
process in each country. We will be deeply gratified if we can provide some
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insights for further discussion on improvement of the current environmental
situation in East Asia through this book.

Notes

1. Singapore is often said to be one of the successful countries in implementing effective
environmental management through government initiative. See Owada (1993) and
Heng (1997).

2. For example, see Kojima et al. (1995).
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1

Industrial Policy, Industrial
Development and Pollution Control
in Post-war Japan: Implications for
Developing Countries

Tadayoshi Terao

Introduction

There is a self-serving belief that the ‘Japanese experience’ with industrial
pollution was a paragon of success in conquering environmental problems
encountered in the process of rapid economic development and that this
experience can be transplanted to late-comer developing countries. On the
other hand, there is also the idea that the ‘Japanese experience’ should be
presented to the developing countries as a negative lesson on serious pollution
damage and failure of environmental policy. It is possible to view both of the
arguments as standing on the common premise that Japan’s experience can
provide some kind of model for environmental pollution and policy.

However, we first have to consider why the Japanese experience can be gen-
eralized as a ‘model’. Before we attempt to consider the Japanese experience as
a model, the generation of industrial pollution and the process of implement-
ing countermeasures must be analysed and appropriately positioned in the
chronological process of economic development from the rapid-growth era or
even earlier. Otherwise, the Japanese experience is merely a story of anecdotal
experiences.

Below, we will examine whether a certain ‘model’ can be constructed by
positioning the Japanese experience as a process through which a late-comer
country aims at industrialization, and by characterizing industrial pollution
as a problem generated in the process.

Generally, it is possible for a late-comer country, through industrial policy,
to utilize the experience of advanced countries and to transfer technology
that has already been developed to achieve industrialization more quickly.

Since the late-comer country can predict which industries can enjoy the bene-
fits, such as decreasing costs over a long term, of introduction of technological
knowledge from an advanced nation, the late-comer country can pursue eco-
nomic growth systematically by promoting such industries using industrial
policy measures. As industries that can be expected to enjoy decreasing costs

9



10 Industrial Policy, Development and Pollution Control

continuously over a long term, the heavy and chemical industries are
preponderantly chosen as the industries to be promoted. The heavy and
chemical industries are potential pollution sources, and if neither environ-
mental impact assessments nor measures against pollution are introduced
appropriately, they may cause pollution damage to the surrounding environ-
ment and residents. If an industrial policy to promote the heavy and chem-
ical industries is carried out without fully taking the industrial pollution
accompanying it into consideration, as seen in Japan in its high-growth
era, the success of the industrial policy may cause aggravation of industrial
pollution.

On the other hand in Japan, in order to compensate for the delayed response
to industrial pollution, private enterprises were obliged to make large-scale
investments in the mid-1970s. On that occasion, the government supported
the pollution prevention efforts of private companies through measures such
as administrative guidance, low-interest loans and preferential tax treat-
ment, etc. In Japan, it can be said that industrial pollution regulation was
incorporated into industrial policy and was promoted as a part of it.

In this chapter we will examine the relationship between industrial policy
and industrial pollution in Japan, from the viewpoint of ‘development and
environment’. In Section 1, we will show how industrial policy played an
essential role in the Japanese experience of industrial development by intro-
ducing the concept of ‘developmentalism’. In Section 2, the relationship
between industrial policy and industrial pollution will be analysed. It is
assumed that industrial policy should affect the pattern of industrial devel-
opment and industrial structure. The effect of the Japanese government’s
emphasis on heavy and chemical industrialization in its industrial policy
during the rapid growth period will be discussed. Next, we will shift our focus
to the unique characteristics of ‘industrial pollution regulation as a part of
industrial policy’ in Japan in 1970s. In Section 3, energy policy, as an import-
ant element of both industrial development policy and pollution control
policy, will be discussed. We will show how the complex interests of the energy
industry affect the direction of air pollution control policy, especially in case
of SOx emission regulation. In Section 4, we will show how industrial pol-
lution could be incorporated into the concept of ‘developmentalism’ and
discuss the relationship between industrial policy and industrial pollution
control.

1. ‘Developmentalism’ as a system and industrial policy

The experience of economic development in post-war Japan can be con-
sidered to have been a process of catching up with the advanced countries
through a series of policies based on the system of ‘developmentalism’, a sys-
tem that intensively pursues industrialization. If the pattern of development
pursued by ‘developmentalism’ affects the process of industrial pollution
generation and the possible measures taken against it, then we could stress
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the importance of a ‘Japanese experience’ of industrial pollution control, in
contrast to other developed countries.

First, the possibility of economic development pursued by the policy sys-
tem based on ‘developmentalism’ will be discussed below.

In many types of manufacturing industries, a continuous decrease in costs
over the long run can be anticipated by successively introducing advanced
technologies, which were developed and put to practical use over many gen-
erations in developed counties. Therefore, it is relatively easy for policy-
makers in late-comer countries to predict for which industries the long-term
marginal (and average) costs will diminish by observing the experience of
advanced countries. In such cases, it is possible to provide the fundamental
conditions for introducing ‘developmentalism’ as a system; namely, a series
of policies ultimately aimed at forming a national economy by strategically
fostering promising industries through industrial policy, intensively provid-
ing domestic physical infrastructure, and improving the educational system
to cultivate human capital. The policy system based on ‘developmentalism’
consists of government intervention in the market economy, under the con-
dition that private property and market competition should be maintained
as part of the fundamental framework, and this policy system is set up with
the aim of achieving industrialization that can be measured objectively as
sustainable growth of per capita income. It is impossible to implement such
policies without minimum political integration of a state.!

The components of the model of ‘developmentalism’ are as follows.

Narrowly Defined Industrial Policy Components

1. The principle of market competition based on the system of private property
rights;

2. Enforcement of an industrial policy by selecting industries where costs
will decrease over the long term;

3. Exports to achieve the goal of industry promotion;

4. Promotion of small and medium-scale enterprises.

Distribution Policy Components

5. Raising of domestic demand through consumption by equalizing income
distribution;

6. Equalization of the agricultural land distribution.

Social Infrastructure Components

7. Enhancement of the educational system;

8. Establishment of a fair and modern bureaucracy system that abolishes
nepotism.

Industrial policy should be an essential element of ‘developmentalism’.
However, we should not forget that ‘developmentalism’ emphasizes the
resource allocation function of the market mechanism, and an industrial
policy should always be an intervention conditioned on the existence of the
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market mechanism. ‘Developmentalism’ is reinforced and kept sustainable
as a development policy through interaction among the various elements
mentioned above. When selective industrial policy intervention succeeds, it
will cause unequal income distribution, which could bring on social destabil-
ization. An income distribution policy is necessary to maintain the series of
policy systems of ‘developmentalism’, by alleviating the negative impact of
rapid economic growth.

On the other hand, when general demand for consumption is created and
the equalization of the income distribution could create a consumption
demand among the general public, then that may become the base of the
industry development. The industrial policy and the distribution policy are
reinforced mutually by the interaction between them. Provision of a social
infrastructure, such as enhancement of the education system and develop-
ment of a trustworthy and capable bureaucracy, is a precondition for the suc-
cess of industrialization through industrial policy. Social infrastructure is also
important for implementing a distribution policy and, reciprocally, equaliza-
tion of income distribution expands opportunities for education, which helps
provide a supply of human capital to enterprises and the bureaucracy.

Yonosuke Hara modelled the economic development of East Asia
(Japan, South Korea and Taiwan) as follows, in support of an argument for
‘developmentalism’:

It can be said that the market economy system that is peculiar to the
countries in East Asia is an economic system which realizes efficient use
of mass-production-type transferred technologies from advanced nations
and consequently is designed to accelerate economic growth. In a situ-
ation where only advanced nations possess technological knowledge in
the international economy, the promotion of domestic industries in East
Asian countries became very difficult due to the free market mechanism.
In such cases, positive policy intervention by the governments of East
Asian countries has been carried out. Industrial organizations have been
formed with the participation of corporate organizations with strong
internal cooperative relations and sub-groups of those organizations that
complement each other in terms of the government’s policy intervention.
Such industrial organizations are also compatible with the economic and
social motivation of many individuals.?

‘Developmentalism’ is a system of policies for mobilizing resources
towards the aim of economic growth, and for maintaining rapid growth.
Usage of the experience of economic development in Japan was not neces-
sarily the only strategy used by latecomer countries for industrialization. It
will be exceptional to know exactly the path to industrialization by ‘the
standard tactics which latecomer countries should step on’, i.e., industrial
policy, and to have done it in the form as extremely put into practice.
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2. Industrial policy and industrial pollution

In this section, the influence of industrial policy on industrial pollution is
considered.

Since industrial policy is only a means for promoting achievement of
‘desirable’ industrial structure, even if it were not for industrial policy, there
might be no major change in industrial structure in the long run.

Industrial policy may influence industrial pollution indirectly by chan-
ging industrial structure and industrial organization and then, finally, affect-
ing the state of industrial pollution through those changes.

Moreover, in Japan, after the government recognized the seriousness of
industrial pollution, the industrial pollution regulation policy was promoted
as a part of industrial policy. We will examine the validity of the industrial
pollution regulation by looking at industrial policies, such as administrative
guidance, low-interest loan programmes and preferential tax treatments.

Industrial policy and heavy and chemical industrialization
Heavy and chemical industrialization as a policy aim

Implementation of industrial policy is the most important constituent factor
of ‘developmentalism’ as a system. According to microeconomic theory, the
industries which should be preponderantly promoted by industrial policy
are those in which decreasing long-term costs can be expected. In the early
stage of industrialization, which is where industrializing late-comer countries
are, decreasing long-term costs can be expected in many manufacturing
industries, especially in labour-intensive light industries. However, it is most
likely that the heavy and chemical industries may be counted upon to enjoy
decreasing long-term costs continuously, after the late-comer countries have
enjoyed a comparative advantage in labour-intensive light industries.

In the experience of industrial policy in Japan, in the 1960s when heavy
and chemical industrialization was promoted, the ‘income elasticity stand-
ard’ and the ‘rate-of-productivity-growth standard’ were well known as stand-
ards of industrial selection. Moreover, in the report entitled “The Industrial
and International Trade Policy of the 1970s’, which set a vision for the 1970s,
the Industrial Structure Council announced, in the last stage of the high-
growth era, measures for ‘excessive concentration and environmental stan-
dards’ (i.e., reduction of congestion in urban areas, reduction of pollution
problems and increased efficiency in use of energy resources) and the ‘labor
contents standard’ (i.e., the provision of good workplace environments).

However, if the income elasticity of a product and the rate of productivity
growth of an industry are high enough, such an industry should grow by
itself, and there is no theoretical reason for having to treat such an industry
favourably in political terms.3

It was thought that the heavy and chemical industries were industries that
met both standards.*
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Many companies in the heavy and chemical industries are types of compa-
nies that easily generate industrial pollution, and if heavy and chemical
industrialization is promoted too quickly and too extensively without taking
the proper measures against industrial pollution, it is clear from the experience
of advanced countries that serious industrial pollution will be generated.
However, until the middle of the 1960s, Japan was promoting heavy and
chemical industrialization. People who grasped the situation correctly were
not in the majority, and the necessity for industrial pollution measures was
not widely recognized. Huge growth in production facilities and technology
was pursued in the heavy and chemical industries, which are industries that
typically display decreasing long-term costs.

Plant and equipment investment adjustment and over-investment

In raw material industries that are processing industries with economies of
scale, such as oil refining, petrochemicals, iron and steel, and synthetic fibre,
the industrial policy authorities emphasized the necessity for ‘plant and equip-
ment investment adjustment’.

Plant and equipment investment adjustment was called ‘adjustment within
industry’ in accordance with production control and price adjustment, and
was considered to be a typical form of industrial policy.’ Below, we will exam-
ine the effect of the plant and equipment investment adjustment on the
industrial development of heavy and chemical industries.

When the Japanese industrial policy authorities attempt to justify market
intervention, ‘excessive competition’ has always been asserted. Excessive com-
petition is also considered to be a major factor in excess capacity, dumping,
destructive price competition and low profits of companies.® However, the pol-
icy authorities did not necessarily define ‘excessive competition’ clearly. While
the cause of excessive competition was an overly small scale, it was presup-
posed, conversely, that excessive competition was the cause of the small scale.

Excessive competition was explained using the decreasing cost hypothesis
by Yasusuke Murakami. Market share maximization behaviour and profits
maximization behaviour are not distinguished in long-run average (and
marginal) cost decreasing industries in microeconomic theory. The method
of increasing profits is to expand market share. When the decreasing cost is
known over the long term, a market price cannot maintain static equilib-
rium but becomes unstable, and competition should be intensified.

The measures that the policy authorities, the Ministry of International
Trade and Industry (MITI), actually took in order to prevent excessive com-
petition consisted of creation of an anti-recession cartel and ‘plant and
equipment investment adjustment’. Theoretically, excessive competition
will occur in the market with an oligopoly, such as raw material industries
that produce homogeneous products using a large fixed capital. In that case,
the policy authorities may control ‘excessive competition’ by market inter-
vention, which is a kind of complementary industrial policy, and may raise
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social welfare as a result. However, in order to determine the socially optimal
level of fixed capital investment as a whole and the number of entry com-
panies, the policy authorities have to possess detailed knowledge of the tech-
nologies and detailed information on the management of individual firms.
This is impossible in reality.

The method wherein the policy authorities prepare opportunities for each
industry to implement ‘voluntary adjustment’ of plant and equipment invest-
ment tends to reduce the cost of information-gathering compared to the policy
wherein authorities allocate each enterprise’s share of plant and equipment
investment directly. However, during the process, each enterprise could
gather the information on other’s investment programmes and could share
the arguments on adjustment of plant and equipment investment among
the industrial community, so that the process would be a precise process for
removing the information uncertainty regarding investment that individual
enterprises face. The uncertainty regarding plant and equipment investment
leads to wide variation in the market conditions that are anticipated by each
enterprise and may cause a natural ‘time lag’ in investment. If an adjustment
opportunity finishes with mere information exchange and without voluntary
adjustment being successful, it only decreases uncertainty, erases the natural
‘time lag’ of investment of each enterprise, and has the effect of urging them
to invest all at once.”

In both the case of adjustment by the policy authorities and the case of vol-
untary adjustment by enterprises, the ‘share principle’, which allocates the
amount of investment permissions based on present market share of an estab-
lished company, was often used upon actual approval and a quota rule. The
consequence of this is paradoxical. Each enterprise desires to have a produc-
tion capacity exceeding optimum levels to expand market share, in order to
receive a more advantageous investment permission allocation. Therefore,
excessive competition of a much more serious nature occurs as a result.

It is thought that such a mechanism was generated in iron and steel, petro-
chemicals, oil refinery and other industries, which were the raw material indus-
tries where plant and equipment investment adjustment was attempted by a
policy to control excessive competition. Plant and equipment investment
adjustment and over-investment in the petrochemicals industry in the high-
growth era are described below, as an example.® The characteristic feature of
the petrochemicals industry in the high-growth era was rapid growth with
active new entries launched by domestic business groups.

The ‘Foreign Investment Law’ was the basis of the authority for the inter-
vention by the government in the petrochemicals industry, which depended
heavily on imported foreign technologies. The Foreign Investment Council
had opted for foreign technology importation before capital liberalization
began in Japan. When a company attempted to join the industry as new
entrant, it had to obtain governmental permission to establish a joint corpo-
ration with foreign capital and to invest in plant and equipment.



16 Industrial Policy, Development and Pollution Control

350

300 A ‘/\

- FANA

TN A~

N ATV
A !

billion yen

0 1956 1961 1966 1971 1976 1981
fiscal year

| -+ Total plant and equipment investment —= Pollution prevention investment
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issues.

In the case of the petrochemicals industry of the high-growth era, the
government-business complex informal roundtable group made its fixed cap-
ital invest all at once, thereby destroying the natural ‘time log’ in plant and
equipment investment that normally results from the different predictions
of each enterprise due to information uncertainty. Moreover, the minimum
capacity standard for new entry set by the government eliminated the differ-
ence in decisions on investment scale among the enterprises and concen-
trated investments at a similar scale (around the minimum standard). The
companies adopted the strategy of expanding their market share to secure
future plant and equipment investment permission allocation. All of those
factors brought about over-investment. Moreover, the minimum capacity
standard, which was expected to act as a barrier to excessive entry, was over-
come contrary to MITI’s expectations by almost all the enterprises that
hoped to enter. To achieve this, companies pursued the corporate strategy of
‘the full set principle’, where each business group provides the necessary
financing and simultaneously aims at market share expansion (Figures 1.1
and 1.2).

It is thought that the above-mentioned excess investments and destruction of
natural investment rhythm were generated through an almost similar process in
plant and equipment investment adjustment in the iron and steel industry too.’

It is possible that industrial development through capital investment com-
petition under severe financial restrictions made it difficult to sufficiently
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Figure 1.2 Production capacity and actual production of ethylene
Sources: Japan Petrochemicals Industry Association, Sekiyu Kagaku Kogyo, 30nen no Ayumi, 1989;
Ministry of International Trade and Industry, Sekiyu Kagaku Tokei Nenpo, various issues.

invest in pollution control facilities in the cases of the petrochemicals and
iron and steel industries and ultimately enlarged the load on the environ-
ment. Heavy and chemical industries in particular are accompanied by the
large-scale regional development projects that include seashore reclamation
in many cases. Most likely, the capital investment competition was accom-
panied by a rapid expansion in scale that brought about superfluous regional
development, without the preliminary environmental impact assessments
being put into practice.

Industrial pollution regulation as a part of industrial policy

Private enterprise was forced to make large-scale investments for industrial
pollution prevention measures in the period when rapid growth of the
Japanese economy began to slow. Private enterprise made use of the various
industrial policy measures and the experience accumulated in industrial
development policy prior to that. In Japan, it can be said that industrial pol-
lution regulation was incorporated in the system of industrial policies and
was promoted as a part of that policy system. Given that industrial pollution
regulation policy was delayed at that time, ‘industrial pollution regulation
promoted as a part of industrial policy’ was an effective method, at least over
the short term.

If the industrial pollution regulation policy is incorporated as a part of
industrial policy, then how is it positioned in the framework of the theory of
industrial policy? First, although industrial policy is divided into ‘strategic
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industry policy’ and ‘complementary industrial policy’, industrial pollution
regulation is a policy that prevents negative ‘externality’ and is clearly clas-
sified as ‘complementary industrial policy’.!?

For example, when industrial pollution regulation is implemented among
industries that are a significant pollution source, there may be expected to be
some industries whose comparative advantage domestically might decline
and be lost. For such an industry, a structural adjustment programme will
also need to be implemented as a ‘complementary industrial policy’. In an
area with a high population density, as in Japan, the cost of pollution pre-
vention is higher than in an area of low population density, and the compar-
ative advantage of the pollution-intensive industries will be lost easily by
introduction of pollution regulation. Most likely, the long-term strategy of
the enterprises belonging to such a pollution-intensive industry will be reloc-
ation to overseas locations with more advantageous production conditions,
including regulation of pollution emissions, or withdrawal from the indus-
try. Of course, the cost of pollution prevention is only one factor that deter-
mines the comparative advantage of an industry.

As most industrial pollution regulation has a clear legal basis, pollution
regulation may be considered a ‘mandatory-type policy’, although industrial
policy is divided into ‘discretionary type’ and ‘mandatory type’ by the policy
authorities. However, discretionary-type policies, which the legal system
copes with by issuing administrative guidance, were implemented when the
government did not have sufficient authority to implement a mandatory-
type policy. Moreover, even after the legal system was improved, the mandatory-
type policy with administrative guidance was often implemented.

Furthermore, industrial policy is divided into that implemented by ‘regu-
latory means’ and that implemented by ‘inductive means’. Industrial pollu-
tion regulation policy carried out through various kinds of economic
preferential treatment is said to be implemented by inductive means, and
that which utilizes direct command and control regulation is said to be
implemented by regulatory means. However, preferential treatment was
used as an inductive means, and policy implementation through collection
of a pollution tax, i.e., indirect regulation, was not even attempted in Japan
until the late 1990s. It is one of the features of industrial pollution regulation
in Japan that the authorities have pursued a combination of direct regula-
tion and preferential treatment to the present day. Conversion to indirect
regulations, such as taxation of pollutant emissions and the set-up of a trans-
ferable emissions-rights market, has not been tried in Japan.

The various means of implementing ‘industrial pollution regulation as a
part of industrial policy’ in Japan were direct ‘command and control’,
including ‘gyousei shidou (administrative guidance)’ to the industry and/or to
each enterprise, and preferential treatment such as low-interest loans and
special taxation measures. Preferential treatment complements direct regula-
tion and is premised on the promotion of direct regulation, as far as that is
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possible. The preferential treatment and the direct regulation of the indus-
trial pollution regulation policy were combined together in many cases, as a
‘carrot-and-stick approach’.

Moreover, in conjunction with the promotion of pollution prevention
investment by private enterprise, the development of the pollution preven-
tion (industrial machine) industry and the pollution prevention engineering
industry was indispensable. Various industrial policies for development of
those industries were implemented, based on the Machine Industry
Promotion Temporary Measures Law. The standardization of anti-pollution
devices and measuring devices was carried out as well and contributed to the
formation of those markets. Moreover, needless to say, the policy of promot-
ing pollution prevention investment by enterprises stimulated the demand
for the products of the pollution prevention industry and also contributed to
the growth of those industries.

In the following section, we will show how the various means for imple-
menting industrial policy could be utilized to implement industry pollution
regulation policy in Japan.

Direct command and control with administrative guidance

According to the OECD’s review of environmental policy in Japan published in
1977, on the basis of the direct regulation, ‘the emission standards are enforced
by persuasion rather than coercion’.!! This is because the application of penalty
is considered to be the last resort, to be used only when a polluter doesn’t obey
an order issued by the proper government agency for improvement or suspen-
sion of discharge. The enforcement of the law is conducted primarily through
administrative guidance, rather than by punishing the polluter. The OECD
report on environmental policy in Japan characterized direct intervention in
private enterprise as a form of industry pollution regulation, as follows:

Compliance and cooperation by industry cannot be entirely accounted
for by good sentiments. It is also obtained by a delicate handling of sticks
and carrots by the administration, which can be more or less responsive
to industry’s needs in terms of accelerated depreciations, of funding, of
procurements, of permits, and the like. Pollution abatement efforts are
part of a package negotiated between industry and administration. It has
even been suggested that some segments of the Japanese administration
welcomed pollution controls because it increased their bargaining power
at a time when other types of controls, such as controls over imports,
foreign exchange, licensing, had been relaxed.!?

Standards are utilised as a weapon in the hands of the administration in
the negotiations it engages in with polluters rather than as prescriptions
that automatically apply. There is no reason to believe that it is a less
efficient way of utilising standards.!?
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Direct regulation using emission standards was implemented, combined
with preferential treatment such as low-interest loans from government-
affiliated financial institutions and special taxation measures. MITI received
applications and played a gate-keeping role for access to low-interest loans
from the Japan Development Bank (JDB), which provides the major portion
of low-interest loans for large enterprises, and, indeed, MITI had a substan-
tial role in deciding the allocation of the loans. Although most of the prefec-
tural and municipal governments prepared individual low-interest loans
too, they were for small and medium-sized enterprises and self-employed
individuals with limited budgets. Furthermore, at that time, MITI was issu-
ing guidance on pollution prevention to each industry and providing assist-
ance for development of pollution prevention technology.

Starting in the early 1960s, MITI was in charge of air pollution prevention
together with the Ministry of Health and Welfare, and MITI was in charge of
water pollution prevention, in cooperation with the Economic Planning
Agency. MITT lost most of its authority for direct regulation of industrial pol-
lution due to legal revisions, pollution-related enactments in the ‘Pollution
Diet’ in 1970, and the establishment of the Environment Agency in 1971.
MITI’s authority was shifted to the Environment Agency and local govern-
ment. From that time on, pollution control measures by MITI tended to take
the form of administrative guidance to the industries and private enterprises,
through provision and allocation of low-interest loans and preferential tax
treatment. It can be interpreted from the expansion of the low-interest loans
and the preferential tax treatment in the first half of the 1970s that MITI was
retrenching its operations as it had lost direct legal authority in industrial
pollution control regulation. Although the need for these measures weak-
ened in the latter half of the 1970s, MITI’s earlier expansion of the preferen-
tial treatment made it difficult to reduce them.

The industrial pollution control measures for each enterprise can be carried
out effectively only if the regulation is done comprehensively, so that it applies
either on an industry-wide or area-wide basis. Individual private enterprises
have a disincentive to spend large amounts on pollution prevention invest-
ment, given the severe competition with other enterprises, as it would handi-
cap them in the competition. Individual enterprises will decide to invest in
large-scale pollution prevention facilities only when all enterprises in the same
industry are pressured to invest simultaneously.!* Therefore, as far as the
command and control approach by direct regulation is concerned, the indus-
trial policy of MITI, which issued administrative guidance to each industry
by establishing or utilizing industry organizations for every industry, can be
thought to be an effective method for industry pollution regulation as well.

Environmental standards and emission standards in Japan are not uni-
form throughout the country. There are many variations; in some cases regu-
lations are stricter and, in other cases, exceptions are made and regulations
are partially relaxed (as was the case in the K-value regulation and the fuel
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low-sulphurization plan). These exceptions offer room for discretion to be
more careful and effective during the process of implementing industrial
pollution regulations through administrative guidance. The ‘pollution con-
trol agreements’ that local governments concluded with private enterprises
may be considered as a kind of discretionary regulatory measure.

Preferential treatments

According to the 24th article of Basic Law for Environmental Pollution
Control on the installation and maintenance of the pollution prevention
facilities, ‘administrative authorities need to make the necessary effort to
take financial and taxation measures’. It is prescribed that the administra-
tion should ‘provide the necessary funds and provide technical assistance,
etc.’, in the Air Pollution Control Law, which is a substantive law of the Basic
Law for Environmental Pollution Control. There is a similar statement in the
Water Pollution Control Law as well.!®

As preferential treatment for pollution prevention investment by private
enterprises, there are the low-interest loan programmes and the tax relief
available through various types of preferential taxation measures. Low-interest
loan programmes offered by a government-affiliated financial institution have
an effect similar to a subsidy to private enterprises by reducing the interest
payments. The interest rates of those loans are significantly lower than the
market rate at the given time. Furthermore, in some cases these loans are inter-
est free, such as loans to small and medium enterprises from local governments.

Although various measures, such as direct tax deductions, special (acceler-
ated) depreciation and fund reserves, are combined, preferential tax meas-
ures basically reduce the tax payment burden of the private enterprises. The
preferential tax measure system also has the same effect as provision of sub-
sidies by substantially reducing part of the tax payment burden. Preferential
tax measures are known as ‘the tax expenditure’.

As for preferential treatment for environmental pollution prevention,
direct subsidy to private enterprises from the central government has never
been spent to promote investment for pollution prevention. However, for
research and development on pollution prevention technology, substantial
assistance was given by the central government to private enterprises. Local
governments supplied subsidies mainly for the small and medium enter-
prises to prevent industrial pollution. In some cases, subsidies by local gov-
ernments, combined with the provision of loans from them to small and
medium enterprises for pollution prevention investment, were intended to
reduce the amount of loan interest payments. In the latter half of the 1970s,
the amount of subsidy payments by local governments for pollution preven-
tion was about 10 billion Japanese yen annually.

We will present an outline of the low-interest loans and the preferential
tax treatment for pollution prevention, as well as the effect of such treatment,
in the following section.
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Low-interest loan programmes. It was in the fiscal year (FY)1960 that the low-
interest loans offered by the Fiscal Investment and Loan Programme (FILP)
started to be applied to pollution prevention investment of private enter-
prises. In the same year, Japan Development Bank (JDB) set up a loan scheme
for investment in wastewater treatment facilities. Most of the loans offered
by JDB are for large enterprises. The low-interest loans offered by the Pollution
Control Service Corporation (later known as the Japan Environmental
Corporation [JEC] and at present known as the Environmental Restoration
and Conservation Agency [ERCA]) covered not only small and medium enter-
prises, but also large enterprises as well.

The loan schemes for pollution prevention provided exclusively to small and
medium enterprises were set up in FY1960, through the Small and Medium
Enterprise Modernization Promotion Fund. After that, the Japan Finance
Corporation for Small Business (JFCS), Japan Small Business Corporation
(JSBC) and Pollution Control Facility Lease Programme, etc., together with
the Pollution Control Service Corporation, inaugurated funding to small and
medium enterprises for pollution prevention.

The undertakings of the Pollution Control Service Corporation, which was
set up in 1965, included not only the low-interest loan business, but also the
‘construction and transfer of pollution prevention facility’ scheme as well.!®
Under the ‘construction and transfer’ scheme, complete facilities are trans-
ferred at construction cost on the condition of long-term low-interest loans,
to relocate factories discharging pollutants away from multiuse areas of resi-
dence and industries. This was considered especially cordially by the small and
medium enterprises. The targets of the low-interest loans of Environmental
Pollution Control Corporation were not only small and medium enterprises
but also large enterprises. Most of the loans were financed for large enterprises
during the mid-1970s; the new loans to large enterprises in FY1975 reached
approximately 100 billion yen. However, in later years, most of the loan
customers were small and medium-sized enterprises (Figure 1.3).

The JDB financing for pollution prevention accounted for the biggest
share among such loans offered by several government-affiliated financial
institutions, and the JDB loans had a heavy impact on the trend in pollution
prevention investment by large industries, such as power generation, iron
and steel, oil refining and petrochemical, etc.!” From FY1970, the amount of
JDB loans for pollution prevention expanded rapidly. The actual amount of
new loans exceeded 200 billion yen in FY1975, setting a record, and it
exceeded by 25 per cent the new loans by JDB during FY1974 and FY1976.
During this period, pollution prevention loans were one of the main busi-
nesses in the JDB lending scheme (Figure 1.4).

The ]JDB programme provided loans for large-scale plant invest-
ment related to pollution prevention, such as the heavy oil desulphurization
facility of a petroleum refinery and the LNG (liquefied natural gas) unloading,
storage and vaporization facility at a thermal power plant. The heavy oil
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Source: Japan Development Bank, Jigyo Nenpo, various issues.

desulphurization facility itself is a large-scale plant in an oil refinery. The JDB
loans covered investment for the flue gas desulphurization equipment too.
Therefore, the loan supported the major part of the ‘low sulphurization’ plan
on financial fund supply side.
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Most of the government-affiliated financial institutions and the local gov-
ernments were involved in policy finance for the small and medium enter-
prises, and the entire structure of policy finance was quite complicated.
Although the financial institutions and their lending facilities partially over-
lap each other, they each had their own characteristics and were segregated
within their demarcations. Most of these financial institutions each had their
own loan programme for pollution prevention investment, and each institu-
tion’s programme reflected the characteristics of that institution.

Japan Finance Corporation for Small Business (JFS) started a lending scheme
for the pollution prevention facilities of the small and medium enterprises in
FY1965 and took the central role in policy implementation.!® JFS loans
accounted for a large share of the pollution prevention loans for the small
and medium enterprises, until the mid-1980s when Pollution Control Service
Corporation reduced its loans to large enterprises and began to concentrate
on small and medium enterprises (Figure 1.5).

Pollution prevention investment by private enterprise increased rapidly
during the latter half of 1960s and the first half of 1970s. At that time,
the importance of ‘pollution control’ as an emergent policy issue led to
an expansion of the credit ceiling of the government-affiliated financial
institutions.

It is quite difficult to compare the total amount of loans from the govern-
ment-affiliated financial institutions for pollution prevention investment by
private enterprise because the terms and conditions, such as loan-applicable
equipment, interest rates, repayment periods and limit amounts, differ
markedly among the many loan programmes. When pollution prevention
investment by large private enterprises reached its peak in FY1975, the annual
total of new loans for pollution prevention loaned by JDB and the Pollution
Control Service Corporation amounted to approximately 300 billion yen,
which constituted the majority of the loans for large enterprises. According to a
survey by MIT]I, pollution prevention investment by private enterprise(i.e., man-
ufacturing, electric power, gas and mining industries, which were capitalized in
excess of 10 billion yen) amounted to a minimum of approximately 1,000 bil-
lion yen in FY1975. It can be seen that pollution prevention loans provided by
JDB and the Pollution Control Service Corporation covered a significant part of
the pollution prevention investment of large private enterprises at that time.

For small and medium enterprises, government-affiliated financial institu-
tions supplied low-interest loans for pollution prevention investment of
approximately 40 billion yen in FY1975, when such investment reached its
peak. When one includes the loans provided by local governments to small and
medium enterprises, which amounted to approximately 40 billion yen, the
total amount loaned to small and medium enterprises in FY1975 was approxi-
mately 80 billion yen. According to the investment survey by the Japan Small
Business Corporation, the total amount of pollution prevention investment by
small and medium enterprises in this year was approximately 80 billion yen.
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This survey indicates that the loans provided by government-affiliated financial
institutions for pollution prevention investment by small and medium enter-
prises covered a very high percentage of private pollution prevention invest-
ment, although it may be assumed that pollution prevention investment and
the definition of the small and medium enterprises differ at each institution.

Preferential tax measures. Preferential tax treatment has often been utilized
as an indispensable means of implementing industrial policy, together with
low-interest loans by government-affiliated financial institutions. The effect
of the preferential tax measures is the same as the effect of subsidy payments,
so that preferential tax measures are called ‘tax expenditures’. However, because
budget restrictions are loose compared to the provision of direct subsidies
and no report to the Diet is required, budget restrictions are an easy-going
policy instrument that policy-makers can use at their own discretion. On the
other hand, monitoring of abuse is difficult. Preferential tax measures, once
introduced, have often been abused rather than serving their original policy
purpose and have sometimes been preserved due to the vested interests of
beneficiary groups even after their significance for policy objectives ceased
to exist. Unlike with direct subsidy payments, it is difficult to predict in advance
how much one preferential measure will cause tax revenue to decrease. The
biggest difference between preferential measures and subsidy payments is
that subsidy payments are not available to the corporations in deficit.

Most of the preferential treatment measures related to the national tax are
based on the Special Taxation Measures Law. Various preferential treatments,
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such as an ‘allowance reserve’ that is designated by corporation tax law, also
exist in the corporation tax system, in addition to the measures prescribed
by Special Taxation Measures Law.

A portion of local taxes on corporations, including the corporate enter-
prise tax, prefecture residents’ tax and local municipal tax, are collected
based on the amount of national tax payment (which in case of a corpora-
tion is the corporation tax). Therefore, preferential tax measures instituted
by the central government for the national tax (the corporation tax) influence
the local taxes, too. The decrease in local tax revenue is divided into two
parts: the reduction caused by the effects of the central government’s meas-
ures and the reduction caused by measures directly based on the local tax law.

There are two types of preferential tax measures. One is the ‘deduction-
type’ measure, such as income deductions and tax exemptions, and the
other is the ‘deferment-type’ measure, such as special (initial) depreciation,
pollution control reserve funds and allowance revenues.

‘Deduction-type’ measures decrease the amount of a tax or taxable income
directly. One example would be reduced rates for and exemptions from the
fixed local property tax. Regarding the ‘deferment-type’ measures, such as
special depreciation, reserve funds and allowance reserves, we briefly explain
in the following section.

Special depreciation measures accelerate depreciation of property in cor-
porate accounting under some methods and enable the depreciation to be
entered under losses. This is done to reduce the corporation’s book profit, which
is the basis for the computation of the amount of the corporation tax to be
paid, thereby reducing the corporation tax. Special depreciation measures
can postpone corporate tax payment to the future by taking the future amount
of depreciation in advance. Therefore, a special depreciation measure is not a
direct tax deduction measure such as a tax credit or tax deduction from income,
but only has the effect of postponing taxation to future years. So long as the
corporation tax payment is usually delayed in comparison with the repayment,
a special depreciation has an effect similar to getting an interest-free loan.

Reserve fund and allowance reserve measures permit an enterprise to keep a
tax-free reserve fund within a fixed period and up to the ceiling, when there
are some profits, to prepare for future payments and hedge against the risk of
income fluctuation in future. It becomes taxable as part of the corporation tax
when it is withdrawn from the reserve fund. The reserve fund measure has
the same effect as an interest-free loan for capital accumulation by enter-
prises, because these measures postpone the corporation tax payment, simi-
lar to the effect of special depreciation measures.

Together with the fiscal investment and loan programme, the preferential
tax treatments, such as special depreciation, reserve funds and allowance
reserves, occupied a very important position in the industrial policy of post-
war Japan. Private enterprises emphasized preferential tax measures as an
effective means of capital accumulation, and preferential tax treatment was
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an important means of stimulating plant investment in the direction
favoured by government policies.!? Because the actual effective interest rate
was high enough throughout the ‘high growth period’ in Japan, it seems
likely that the effect of the interest-free loans provided by preferential tax
measures for plant investment was strong in that period.?’

As for the preferential tax treatment related to the pollution prevention
investment, there are provisions in the Basic Law for Environmental Pollution
Control, Air Pollution Control Law and Clean Water Law. As a measure for
pollution prevention in the national tax, the corporation tax was decreased
through special depreciation measures and a pollution control reserve fund
based on the Special Taxation Measures Law.?!

Looking at the decreases in tax revenue amount, the exemption from or
reduction of the fixed property tax was the most important preferential meas-
ure at the local tax level, except for the decrease in local taxes along with the
decrease of corporation tax implemented through the preferential tax meas-
ure of the central government.??

The decrease in tax revenue (or for the enterprises, the amount of tax pay-
ment reduction) through the special taxation measures related to prevention
of pollution is shown in Figure 1.6. The overall decrease in tax revenue was
estimated at approximately 100 billion yen at its peak in FY1975. National
tax (in this case, corporate tax) revenue reduction related to pollution pre-
vention alone reached approximately 60 billion yen, or approximately
20 per cent of the whole corporate tax decrease of FY1975. These data were
estimated with a budget base by the National Tax Bureau of the Ministry
of Finance, and reported to the Government Tax Commission (the Prime
Minister’s consultative council).

A special depreciation measure by the central government can give an eco-
nomic incentive to private enterprises to investment in pollution prevention
equipment. Pollution prevention investment in most cases does not directly
cause profit expansion for the enterprise concerned. Therefore, when the
rapid execution of pollution prevention is required, it is not easy for the
private enterprises to recover their investment costs incurred for pollution
prevention equipment in the short run.

Special depreciation measures applied to the pollution prevention facilities
can trigger pollution prevention investment because the burden on the enter-
prise to carry out pollution prevention investment is clearly reduced so long as
the measure is equivalent to an interest-free loan.?®> When special depreciation
measures for pollution prevention investment were introduced in FY1967,
the ratio of special depreciation deduction for the first year after pollution
prevention investment was set at 33 per cent and was raised to 50 per cent in
FY1971. It was reduced to 33 per cent in FY 1977 and then decreased contin-
uously to reach 27 per cent in FY1980, 25 per cent in FY1982 and 22 per cent
in FY1985. From FY1987, it came to be accepted only when pollution pre-
vention equipment was set up along with new construction of a plant.
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Figure 1.6  Decrease in tax revenue by special tax treatments on pollution prevention
Source: Government Tax Commission, Zeisei Chosakai Kankei Shiryoshu, various issues.

The pollution prevention reserve fund was introduced in FY1972, to avoid
placing too large a burden on private enterprises by having them pay for pol-
lution prevention cost when their business performance was declining. The
limit on the additional annual reserve amount was established as 0.3 per
cent or 0.6 per cent of the sales revenue, depending on the type of industry.
Even if more pollution prevention investment was made, there was no bene-
fit earned by the enterprise under this system. The pollution control reserve
did not provide any incentive to private enterprises for pollution prevention
investment because the purpose of the reserve was to provide for the opera-
tion cost of pollution prevention facilities.

According to Tadashi Murai, the pollution prevention reserve fund was a
unique system in Japan. The pollution prevention reserve fund system did
not provide an incentive for enterprises to exert more effort to prevent envi-
ronmental pollution. Furthermore, when payments were made from the pol-
lution prevention reserve, there was no investigation by the government to
confirm that the payments were actually utilized to cover the pollution pre-
vention costs of the enterprise. The pollution prevention reserve was criti-
cized, in the National Assembly right after its introduction, for taking on the
characteristics of a means of profit retention in the name of pollution pre-
vention.?* The National Tax Agency was forced to admit the necessity of a
re-examination of the reserve in FY1974, only two years after its introduc-
tion. At that time, the sales percentage that could be added to the reserve
fund was lowered, from 0.6 per cent to 0.3 per cent and from 0.3 per cent to
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0.15 per cent, depending on the type of industry. Finally, in FY1978, it was
decided to phase out the reserve after a transitional period of three years.

At the local tax level, the majority of the tax revenue reduction related to
pollution prevention is due to the exemption from and reduction of the
fixed property taxes, together with the preferential measures. The history of
change in the rate of reduction and the coverage of specific equipment almost
corresponds to the historical transitions in the special depreciation measure
of the national tax related to pollution prevention. The exemption from and
reduction of the fixed property tax causes a tax decrease, not only on the
new pollution prevention investment but also on the fixed assets acquired
by past pollution prevention investment. Therefore, its effect is to induce
new pollution prevention investment, but only indirectly by reducing the
long-term cost of pollution prevention of the enterprise, rather than as a direct
incentive for new pollution prevention investment.

Apart from preferential tax measures relating to pollution prevention,
which we have already discussed, there is another type of tax treatment to
promote pollution prevention efforts by private enterprises indirectly. A pol-
lution tax or surcharge on pollution emission can induce pollution preven-
tion investment by private enterprises, similar to preferential treatments, by
increasing the cost to the enterprises of emitting pollution into the environ-
ment. According to microeconomic theory, surcharges on pollution emis-
sion and subsidies for pollution prevention should, at least in the short run,
have the same effect as incentives to private enterprises for pollution preven-
tion. However, subsidies are not a desirable method from the viewpoint of
‘the polluter pays principle’ (PPP). A surcharge is more desirable than a sub-
sidy because a subsidy encourages the polluting industry in the long run.
Nevertheless, it was only after global environmental problems become a policy
issue in the latter half of the 1980s that the introduction of taxes came to be
examined realistically in Japan. Until then, only various preferential tax
treatments had been instituted in Japan as tax system measures for the pre-
vention of pollution.

Preferential tax treatment for pollution prevention is an effective means of
providing incentive for pollution prevention activities to private enterprises,
and preferential tax treatment can be considered one of the factors that led to
an enormous amount of pollution prevention investment in Japan within
short period during the mid-1970s. However, many of those preferential tax
measures remained in effect even after intensive pollution prevention invest-
ment was accomplished and the annual amount of investment had decreased.
A review of the preferential tax treatment system related to the plant invest-
ment as a whole started from the end of the 1970s, and many parts of the sys-
tem related to pollution prevention were abolished during the process. The
amount of the corporation tax revenue exemption due to preferential tax treat-
ment in the budget base decreased rapidly in the 1970s. However, the abolition
of preferential treatment related to pollution prevention was delayed compared
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and energy saving
Source: Government Tax Commission, Zeisei Chosakai Kankei Shiryoshu, various issues.

to the abolition of other preferential treatments. This was often pointed out as
evidence of an unfair taxation system. Following that, an overall check of the
preferential treatments finally was undertaken in the latter half of the 1980s.

While preferential tax treatments related to pollution prevention were abol-
ished gradually, the preferential tax measures related to energy saving and
the promotion of alternative energy use were expanded rapidly after FY1981.
From among the corporate tax revenue decreases caused by preferential tax
measures, we compared annual trends in the amounts related to pollution
prevention and the amounts related to energy saving (including upgrading
of energy use) in Figure 1.7. A sudden expansion in the amount of corporate tax
revenue decrease affected by energy use reflects the fact that special taxation
measures related to the energy use included very powerful measures for tax
credit from FY1984. Tax credit, which is a ‘deduction-type’ measure similar to a
deduction from taxable income, is a much more powerful preferential treat-
ment than the ‘deferment-type’ measures, such as special depreciation, reserve
funds and allowance reserves. All of the significant ‘deduction-type’ measures
for corporate tax had already been abolished in the 1960s.

As far as pollution prevention through special taxation treatments is con-
cerned, the ‘deduction-type’ measure at the national tax level, such as tax
credit and deduction from taxable income, has never been accepted by the
National Tax Administration Agency. Since the mid-1980s, special taxation
treatment related to energy use has been notable for the intensity and
strength of its measures. It is said that historical trends in new establishment
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and abolishment of various preferential tax measures reflect the shifting
emphasis in industrial policy, which is shifting from pollution prevention to
energy conservation and new energy development. Moreover, manufacturing
industry’s energy-saving investment displays a close relationship with pollu-
tion prevention activities (especially air pollution). Some types of investment,
such as that for improving the efficiency of boilers, could be defined as either
type of investment, and so it may be possible to change the classification of
investments from pollution prevention to energy saving. Although most of
the special taxation measures related to pollution prevention have been abol-
ished, some were incorporated into more powerful measures related to energy
saving, thereby prolonging their lives substantially.

Pollution prevention investment by major private manufacturing enter-
prises, including electric power companies, is shown on Figure 1.8. At its
peak in FY1975, total amount of private pollution control investment in
Japan was about a trillion Japanese yen. It was about 17.7 per cent of total
capital investment of those enterprises in FY1975.

3. Energy policy and industrial pollution control: political
economy of ‘low sulphurization’

An examination of energy policy is important when considering the relation-
ship between industrial policy and industrial pollution regulation, since energy
policy is related to both industrial policy and industrial pollution control.
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Energy policy in particular has a deep relation with industrial air pollution. For
example, skyrocketing energy prices in the 1970s worked as a powerful incen-
tive for private enterprises to reduce energy use, which also reduced emission of
air pollution from industries. It can be said that these energy conservation efforts
brought about a reduction in the discharge of air pollutants, such as SOx
which occurs in direct proportional relation to the sulphur content in the
energy consumed. Below, in order to show the importance of the relationship
between energy policy and measures to reduce industrial pollution, we will focus
on the example of ‘measures for low sulphurization’ and energy conservation.

Among the ‘industrial pollution regulations for achieving industrial policy’,
it can be said that SOx regulations achieved some degree of successful outcome
by means of a ‘combination of direct regulation and preferential treatment’.
We will consider the implications of the measures in air pollution prevention
policy to reduce SOx by focusing on the relationship with energy policy.

The central part of the SOx regulation policy from the middle of the 1960s
was the reduction of discharge from the fixed sources, such as factories and
power generation plants. The concrete contents of a series of regulations
called the ‘low sulphurization measures’ were (1) low sulphurization of
imported crude oil; (2) installation of heavy oil desulphurization facilities in
oil refinery plants; (3) installation of stack gas desulphurization facilities;
and (4) heightening of smokestacks, etc.?’ The source of the SOx discharged
into the atmosphere was the sulphur content in fuel, and since low sulphur-
ization of fuel was the easiest countermeasure technologically and finan-
cially, it was first pursued as much as possible as a measure against SOx
pollution. However, fuel gas desulphurization was not yet established tech-
nologically or commercially in the mid-1960s, so it was not to be relied upon
at that time.

The legal basis of the measures against SOx was the Clean Air Act, which
was enacted in 1962 and amended and expanded in 1968. However, admin-
istrative guidance without legal basis was serially issued to the industrial
community (on the supply side and demand side of energy) behind the scenes.
The Advisory Committee for Energy, a consultative body of the Minister of
International Trade and Industry, prepared the committee report ‘An Optimal
Comprehensive Energy Policy’ in February 1967 and took up the ‘low sul-
phurization plan’ as a subject. Furthermore, the Committee established a
‘Subcommittee on Measures for Low Sulphurization’ in May 1969, and it
summarized the ‘low sulphurization plan’ in December of the same year. To
carry out ‘low sulphurization’ effectively and extensively, the plan set forth
long-term guidelines to show industries that used fuel how to set up targets
for fuel use and sulphur content for each region, as well as guidelines for oil
refineries that supply heavy fuel oil, which indicated targets for average sul-
phur content and production amount for fuel in each oil classification.
Based on this plan, administrative guidance to both the supply side and the
demand side was conducted intensively.



Tadayoshi Terao 33

Although importation of crude oil with lower sulphur content was an
effective measure, the tightness of the market after the first oil shock made it
difficult to continue such importation. Thereafter, installation of the heavy
oil desulphurization facilities by oil refinery companies was conducted, fol-
lowed by the installation of the stack gas desulphurization facilities by
industries on the fuel demand side.

On the other hand, in order to carry out this plan, the government pro-
moted the technical development of heavy oil desulphurization facilities and
stack gas desulphurization facilities, as well as installation of the equipment
for these facilities. The financial burden placed on enterprises that carried out
those measures was alleviated by low-interest loans from government finan-
cial agencies, including JDB, and by accelerated depreciation through special
taxation measures, exemption from and mitigation of fixed property tax, and
mitigation of import duties on low-sulphur crude, etc.

In the process of executing the ‘low sulphurization measures’, MITI issued
administrative guidance, in connection with the adjustment of interests
among related industry circles, and asked for cooperation among them. The
related industries were the electric power and the iron and steel industries, etc.,
which are large users of heavy oil, and the oil refinery industry, which is
the supplier. In addition to fuel, the oil refining process produces naphtha in a
fixed proportion, which serves as a raw material mainly in the petrochemical
industry. Therefore, the trend in heavy oil demand was a matter of serious
concern for the petrochemical industry as well because it requires naphtha
as a raw material. These industries were under the powerful influence
of MITI at that time. Through the ‘Petroleum Act’ enacted in 1962, oil
refineries in particular were the targets of powerful intervention by MITI
regarding their quantity of production, prices, and plant and equipment
investment, etc.2°

Prior to the ‘low sulphurization plan’, the electric power industry had
started combustion of crude oil, which had already been substituted for
heavy oil as fuel for thermal power plants starting in 1962. The sulphur con-
tent of heavy oil is higher than that of crude oil because most sulphur
remains in the heavy oil in the process of refining. However, the electric
power industry started crude-oil combustion in thermal power plants not
because the sulphur content of crude oil is lower than that of heavy oil, but
because the price of the heavy oil refined in Japan was relatively high. The
prices of petroleum products are actually controlled, with the price of naph-
tha fixed low for the promotion of the relatively new petrochemical indus-
try and the price of heavy oil set comparatively high.

Moreover, it was more advantageous for the electric power industry to limit
measures against SOx to fuel measures and to put off introduction of the
stack gas desulphurization facilities in thermal power plants as long as possi-
ble. Fuel gas desulphurization was not yet technologically viable in the late
1960s. For the electric power industry, the deadlock in measures to reduce SOx
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through fuel low sulphurization meant that the cost of the emission gas
desulphurization, which had not been fully established technically, had to
be paid.

Since the petroleum policy of MITI was premised on adherence to the
‘principle of refining near the consumption region’, and the pattern and
organization of the oil refinery industry at that time, heavy oil was produced
from crude oil at a fixed rate technically. Therefore, in order to maintain the
production quantity of lightweight oil, including naphtha, which was in
tight supply in those days, the oil refinery companies had to secure the
domestic market for heavy oil. Moreover, if crude oil was not refined and
combusted in electric power plants as a fuel, it would bring no profit to the
oil refinery industry. Therefore, the oil refinery industry was opposed to
expansion of crude-oil combustion by the electric power industry.
Combustion of low-sulphur crude oil would suppress the supply of low-sul-
phur crude for refinery industry, and the oil refinery industry insisted that
this was not an efficient way to pursue low-sulphurization measures in Japan
as a whole. A report in February 1967 issued by the Advisory Committee for
Energy insisted that crude-oil combustion by the electric power industry should
be ‘within the limits of the type C heavy oil import schedules amount’, in
response to the objections of the oil refinery industry.?” However, later this
limit was clipped away gradually in increments.

Although continued implementation of pollution regulations would gen-
erally cause cost increases for the electric power industry, the social impera-
tive of ‘low sulphurization’ provided the electrical power industry opportunities
to escape the restrictions on fuel use that the government and the domestic
fuel industries imposed, to realize diversification of fuels for thermal power
generation, to reduce use of the high-priced domestic heavy oil, which was
required by the government, and to reduce costs simultaneously.

Moreover, the electric power industry was assigned to receive the ‘Kafji
crude oil’, which the Arabian Oil Company, a national policy concern,
developed in those days. When crude-oil combustion began at electric power
plants, Kafji crude oil was burned. However, the high sulphur content of
Kafji crude oil became a problem, and the electric power industry requested
a reduction in the amount of Kafji crude oil that it received.

The interest of the petrochemical industry in the ‘low sulphurization
measures’ was almost the same as the interest of the oil refinery industry.
Crude-oil combustion by power plants without separating the parts of light-
weight crude oil, such as naphtha, could undermine the stable supply of
naphtha for industrial use, and this was a serious obstacle to the develop-
ment of petrochemical industry.

With such interests among related industries in the background, the ‘low
sulphurization measures’ were promoted by the government. An important
turning point was brought about by the ‘pollution control agreements’,
which are a means of pollution regulation used by local governments. The
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Tokyo metropolitan government and the Tokyo Electric Power Co. (TEPCO)
concluded a ‘pollution prevention agreement’ in September 1968, on the
occasion of the construction of a thermal power plant on the Oi wharf
reclaimed land. In the agreement, TEPCO promised to use only ‘Minas crude
oil’ with super-low sulphur content as fuel from FY1973 in the Oi Thermal
Power Plant. Exclusive usage of Minas crude oil was proposed by TEPCO in
the process of negotiation. The sulphur content of Minas crude oil was only
0.1 per cent, which was lower than the 1.7 per cent technical limit on sul-
phur content at the heavy oil desulphurization facilities (which used an indi-
rect desulphurization method) in those days. Furthermore, TEPCO made a
firm promise to continue using super-low-sulphur crude oil in the future at
the Oi Thermal Power Plant.?® The conclusion of this pollution prevention
agreement was a big shock for the oil import, refinery and petrochemical
industries. Both the oil refinery and petrochemical industries were opposed
to combustion of super-low-sulphur crude oil, for which the absolute quan-
tity was restricted, at electric power plants without refining. In the process of
negotiation between TEPCO and the Tokyo metropolitan government, there
was no trace of involvement by MITL.?®

Although, in those days, the local governments did not have the legal
authority to implement pollution regulations that were severer than those of
the central government, to cope with the conditions at that time, the local
governments needed a regulatory means to deal with the actual conditions
of their areas, since the standards of the central government’s pollution regu-
lations were too loose. ‘Pollution prevention agreements’ were invented
under such conditions, and they were extensively utilized as a means of pol-
lution control by most of the local governments in Japan.*® The Yokohama
Municipal Government concluded one of the very early examples of such
an agreement with the Electric Power Development Co. Ltd, in 1964. It is
known that the strong pressure from the residents in each area served as an
impetus for local governments, such as the Yokohama municipal govern-
ment, to press the enterprises in the area to conclude pollution prevention
agreements. For the enterprises, the pollution prevention agreements were
also a promise to the local community through the local government regard-
ing prevention of pollution. Moreover, it was more desirable for the enter-
prises to prevent disputes with residents by concluding agreements with
local government, thereby clearly showing their attitude towards pollution
prevention to local residents, rather than risking a dispute later by leaving
the possibility of pollution generation ambiguous. Without a definite prom-
ise on pollution prevention, neither local governments nor residents in
mixed-use residential and industrial areas could accept new factories in their
areas.®! At most of TEPCO’s thermal power plants, effective SOx emission
control was realized through strict pollution prevention agreements.

The electric power industry was able to advantageously advance negoti-
ations on combustion of crude oil with the oil refinery industry and the
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petrochemical industry, and with MITI, using as leverage the pressure from
local governments that were responding to their local residents’ demands for
pollution prevention. After 1968 when TEPCO concluded its first pollution
control agreement with the Tokyo metropolitan government, the nine major
electric power companies in Japan successively signed pollution prevention
agreements with local governments where their plants were located. Most
agreements included specific regulations on low sulphurization of fuel.3?

Furthermore, the electric power industry, together with the iron and steel
industry, began using more naphtha as a low-sulphur fuel in 1971. At that
time, a cloud hung over demand expansion of petrochemicals. Tightness in
the supply of naphtha was easing, and a surplus of naphtha was seen over-
seas. Therefore, these industries could expect to procure a certain amount of
naphtha at relatively low prices. Needless to say, naphtha combustion by
electric power plants and the iron and steel industry stimulated the petro-
chemical industry more than the oil refinery industry.® Although the oil
refinery and petrochemical industries tried to oppose such usage, naphtha
combustion by electric power plants and the iron and steel industry was
accepted after all.

In order not to give the electric power industry any more excuses to
expand crude oil combustion under such circumstances, the oil refinery
industry was forced to expedite desulphurization of heavy oil. Introduction
of heavy oil desulphurization facilities at oil refineries, as well as technolog-
ical developments and improvements, were advanced very quickly.

Heavy oil desulphurization facilities were already afflicted by a low opera-
tion ratio caused by over-capacity in the first half of the 1970s. As operation
ratio falls, cost per unit of production increases markedly. The causes of over-
investment were that (1) heavy oil desulphurization alone was inadequate
because SOx emission regulations were tightened; (2) the electric power
industry, which is a large user, coped with the tighter regulations by com-
busting crude oil and naphtha at power plants; and (3) heavy oil desulphur-
ization was emphasized more than necessary in the ‘low sulphurization
plan’.34 If the oil refinery industry was going to prevent expansion of crude
oil and naphtha combustion, it had to expedite desulphurization of heavy
oil. This is considered to have been a cause of the over-investment in heavy
oil desulphurization facilities. The capacity of a heavy oil desulphurization
facility is shown in Figure 1.9. It turns out that there was hardly any increase
in capacity from the second half of the 1970s.

Anti-pollution investment at that time by oil refineries is shown in Figure
1.10. It turns out that the majority of investment was spent on heavy oil
desulphurization facilities (i.e., equipment to prevent pollution by con-
sumption of the product). Therefore, the investment in the equipment to
prevent pollution by the oil refinery plant itself was not as large as it appears
on the whole. Although the operation ratios of the heavy oil desulphuriza-
tion facilities were already very low in 1975, large-scale investment was con-
tinued until around FY1976.
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Shown in Figure 1.11 is the amount of each fuel used at thermal power plants
of the nine major electric power companies from 1962, when crude-oil combus-
tion started at power plants. Crude-oil combustion rapidly expanded with the
‘low sulphurization plan’, and the amount consumed did not fall off as with
heavy oil, even after the first oil crisis. Although coal use decreased rapidly in the
late 1960s, it recovered considerably after the second oil crisis in 1979. LNG con-
tinued rapid growth, starting in the 1970s, and became the mainstream fuel of
thermal power plants from the middle of the 1980s. LNG requires transporta-
tion and storage facilities for its own exclusive use and, although it is high cost,
it has no sulphur content at all. With thermal power plants being newly located
around urban areas, the only way to meet the strict requirements of SOx emis-
sion control is to construct power plants that use LNG exclusively.

When the interests of the oil refinery, petrochemical and electric power
industries were opposed to each other in the ‘low sulphurization measures’,
all that MITI did was to coordinate the opinions of the Genkyoku (the sec-
tions of the bureaucracy within the government that had the primary
responsibility for development and supervision policies for specific indus-
tries), which were located within MITI. It seems that MITI was unable to set
forth an energy policy that went beyond the adjustment of interests among
the industries to make the pollution control measures more compatible.
Moreover, as a matter of petroleum policy, administrative guidance seldom
took into consideration the effects of substitutions for fuel and materials.
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This caused serious conflicts of interest, as seen in the relation between crude
oil and naphtha combustion and low-sulphur heavy 0il.3> However, air pol-
lution prevention measures taken by these industries progressed eventually
as requests were met concerning crude oil and naphtha combustion by the
electric power and the iron and steel industries. In fact, it can be said that the
social need for prevention of air pollution brought about the de facto fall of
the authority of MITI over fuel use by the electric power industry.

It can be said that the ‘low sulphurization measures’ scored a success as an
industrial pollution regulation due to administrative guidance on fuel (except
in the cases of large fuel users, such as the electric power, iron and steel, and
petrochemical industries mentioned above). The concentration of SOx fell
rapidly. This contrasts with the nitrogen dioxide concentration, which did not
improve enough. The combination of ‘direct regulation’ and ‘preferential
treatment’ using administrative guidance and experience with policies for pro-
moting industrial growth was the easiest method for the policy authorities,
because the same means they used for promoting policies for industrial growth
prior to industrial pollution regulation could be applied in this case as well.

4. ‘Developmentalism’ and political economy of industrial
pollution

‘Developmentalism’ is based on the principle of a market economy that
maintains market competition, a private property right system and trust
in the mechanism of efficient resource allocation through fair market
exchanges. As we have already seen in the previous section, ‘developmental-
ism’ will hopefully be able to effect rapid industrialization by enjoying the
‘advantage of backwardness’. The faster industrialization is realized, the
higher the level of industrial pollution corresponding to the high growth,
and that could cause the serious damage to the environment and human
health if proper countermeasures are not carried out simultaneously. However,
‘developmentalism’ could create countermeasures very rapidly if industrial
pollution problems are recognized and pollution control regulation is incor-
porated in the system of development policy.

Chalmers Johnson referred to the pollution control policy of Japan (a
‘plan-oriented system’ in his terminology), comparing it with the policy of
the US (a ‘market-rational system’), in his well-known book on Japanese
industrial policy, as follows:

[The] most important evaluative standard in market rationality is ‘effi-
ciency.’ But in plan rationality this takes lower precedence than ‘effective-
ness.” Both Americans and Japanese tend to get the meanings of efficiency
and effectiveness mixed up. Americans often and understandably criticize
their official bureaucracy for its inefficiency, failing to note that efficiency
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is not a good evaluative standard for bureaucracy. Effectiveness is the proper
standard of evaluation of goal-oriented strategic activities.3¢

Both types of systems are concerned with ‘externalities’, or what Milton
Friedman has called ‘neighborhood effects’ - an example would be the
unpriced social costs of production such as pollution. In this instance,
however, the plan-oriented system has much greater difficulty than the
market-rational system in identifying and shifting its sights to respond to
effects external to the national goal. The position of the plan-rational sys-
tem is like that of a military organization: a general is judged by whether
he wins or loses. It would be good if he would also employ an economy of
violence (be efficient), but that is not as important as results. Accordingly,
Japan persisted with high-speed industrial growth long after the evidence
of very serious environmental damage had become common knowledge.
On the other hand, when the plan-rational system finally shifts its goals
to give priority to a problem such as industrial pollution, it will com-
monly be more effective than the market-rational system, as can be seen
in the comparison between the Japanese and American handling of
pollution in the 1970s.37

As rapid industrialization boosted the national economy and income dis-
tribution equalization expanded the level of consumption, the standard of
living was finally improved significantly. Then, most people eventually
turned their attention to preservation and improvement of their ordinary
lives and living environment and later on raised concerns over the preservation
of the natural environment. However, a time lag can be expected between
emergence of the pollution problem and social recognition of the serious-
ness of its damage and discomfort, so that substantial time is required to pre-
pare the establishment of an institutional framework to prevent pollution
and to promote efforts to conserve the natural environment. The delay of
countermeasures caused by such a time lag placed an excessive load on envi-
ronmental resources, which originally were renewable, and may have caused
irreversible destruction to them.

Even after industrial pollution has been recognized as a social problem, no
movement is made towards a solution if the matter is entrusted only to the
market mechanism. Industrial pollution problems are an example of the
inefficiency of ‘market failure’, created by negative ‘externality’. The nega-
tive externality could be removed by ‘voluntary negotiation’ between the
parties concerned (polluters and victims in the case of pollution) in the mar-
ket economy based on the private property rights system. The problem of
negative externality must be left unsolved when the ‘transaction cost’ to
organize ‘voluntary negotiation’ is larger than the possible profit from an
agreement achieved through such negotiation. As for the industrial pollu-
tion problem, we could imagine many cases where the transaction cost to
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achieve a voluntary solution through negotiation is prohibitively high so as
to preclude possible negotiation between parties concerned. For example,
even if damage due to the pollution is already recognized by society, the
cause-and-effect relation must also be recognized to realize compensation.
The cost of organizing victims could be enormously high if pollution spreads
across a wide area and the number of victims is large.®8 In the case that solu-
tion through voluntary negotiation is difficult, there is a possibility that gov-
ernment intervention could improve the allocation of resources and enhance
social welfare. In the case of environmental resources, the optimum allocation
of resources will not necessarily be achieved if left to the market mechanism.
Policy intervention is necessary to improve allocation of resources and to
enhance social welfare by making up for the deficiencies of the market
mechanism.

Japan could achieve rapid economic growth by using social and adminis-
trative structure to pursue economic growth and by using the policy system
based on ‘developmentalism’ that existed in Japan. As an inevitable corol-
lary of such economic success, environmental problems at first appeared and
then were recognized by the people and the government as an industrial pol-
lution problem. The government and private enterprises were pressed to
adopt countermeasures by the discontent and protests of the people over the
industrial pollution problem. In adopting countermeasures, a style of regula-
tion that includes direct negotiations on the details of individual pollution
prevention measures was selected in view of the relationships between the
government and the enterprises. These relationships had been formed
through experience in implementing industrial policy that already existed at
that time.

The decision-making process for the industrial policy was organized indus-
try by industry, where the bureaucrats of the Genkyoku and the representa-
tive of each industry played dominant roles. Interests of each industry and
producers’ interests were preferentially taken into consideration, disregard-
ing the interests of other parties, such as consumers and local residents, who
were affected by the development of industry and industrial policy itself to
some extent.

Industrial pollution regulation was incorporated as a part of series of nego-
tiations between government authorities and the industries or individual firms.
Although most of the industrial pollution regulations had a legal basis, in
many cases the authorities relied on ‘administrative guidance’, which does
not necessarily have a legal basis, issued to the industries or individual firms
concerning specific measures. Preferential treatment such as low-interest loans
and preferential taxation measures, etc., were combined with those regulations
through administrative guidance. The combination of ‘direct regulation and
preferential treatment’ was a typical measure in industrial policy. In the sit-
uation of Japan of that time where industrial pollution had already intensi-
fied, in order to promote measures against industrial pollution and reduce it
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as fast as possible, it may be said that the policy was effective and necessary,
at least in the short run. However, when planning ways to exploit the envi-
ronmental resources, including land resources, of an economy as a whole
over the long run, the limitations of responses through industrial policy or
administrative guidance are clear.

The industrial policy that used administrative guidance was an effective
policy instrument in the policy system based on ‘developmentalism’ for giv-
ing priority to industrial development above all else. However, the most serious
problem of administrative guidance is that the process of negotiation between
government and industry or enterprise is done behind closed doors and no
record or document is left behind; in addition, the locus of responsibility for
the results is ambiguous. Information disclosure is also an important issue in
administrative guidance that deals with industrial pollution regulation.

According to an OECD review of environmental policy in Japan published
in 1994:

[the] public should be given access to environmental information and
data, including information on voluntary agreements between any levels
of government and industry, and information on emission registers; excep-
tions to this general principle should be limited to defined circumstances.
Various forms of environmental reporting should be developed by private
enterprises. Public awareness of and participation in decision making
concerning the environment should be enhanced.?’

Based on the Japanese experience, the influence that ‘developmentalism’
exerts on the appearance of industrial pollution and the response of society
to the problem could be summarized as follows.

1. Rapid industrialization guided by industrial policy increased the burden
placed on the environment, advanced environmental destruction and
pollution quickly, and caused a delay of the countermeasures.

2. With delayed recognition of social problems such as environmental
pollution, the industrialization promoted by un-decentralized decision-
making was claptrap and brought about only ad hoc and after-the-fact
measures.

3. The direct command and control regulations utilizing instruments of the
industrial policy were effective at least in the short run, as measures
against pollution, although the regulations were limited to after-the-fact
measures.

4. There was a side effect in which the certain degree of success of the
‘industrial pollution measures’ prevented formation of a decentralized
decision-making system required for the fundamental solution of envi-
ronmental problems and amenity improvement, which should include the
institutionalization of environmental impact assessments and citizen
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participation in the long-term use plan for environmental resources,
including national land.

Although the concept of ‘developmentalism’ is based on the experience of
industrial policy and rapid economic development in Japan, even in develop-
ing countries to which the formulization of ‘developmentalism’ does not
necessarily apply, it is difficult to find an example where industrialization by
the government through a certain type of industrial policy was not tried
once. Even if an industrial policy does not succeed in industrialization, envir-
onmental destruction will certainly be left behind, in the form of develop-
ment attempted in vain.

The position of the Japanese experience as an example of industrialization
provides an important viewpoint for late-comer countries that allows them
to consider generation of and countermeasures for industrial pollution. In
industrialization based on ‘developmentalism’, industrial policy was the most
important means. In the Japanese experience, although industrial policy was
accompanied by strong governmental intervention, the government never
attempted to run a controlled economy under powerful regulation. Instead,
the government did fundamentally limit its role to corrective coordination of
the market economy. The problem is that, in measures against industrial pol-
lution, it became difficult to form policy or institutions that fully reflected citi-
zens’ preferences and interests because the conventional measures used for
industrial policy, such as adjustment and negotiation between the govern-
ment and individual firms or industry, were to be preserved.

We have to be careful if we attempt to apply the ‘Japanese experience’ of
industrial pollution control and environmental policies to developing coun-
tries in the present world. The social, institutional and political background,
as well as the international environment, policy instruments and techno-
logical knowledge are quite different in developing countries at present com-
pared to Japan in its high-growth era. However, we believe the ‘Japanese
experience’ of industrial pollution control could be, at least, a reference or
starting point for mutual discussion on how a policy system for environmen-
tal resource conservation should be developed during the process of
economic growth when strong government intervention is inevitably
required.

Notes

1. See Murakami (1996) on ‘developmentalism’ and economic theory of decreasing
marginal cost of industry. Suehiro (1998) also explained concept of ‘developmen-
talism’ pursued by developing countries.

. Hara (1992), p. 159.

. Komiya et al. (1988), Introduction.
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. As for excessive competition, see Okimoto (1989), pp. 38-48, and also Murakami

(1996).

. Chapter 4, ‘Tekko: Kakaku to karuteru’, in Imai (1976), pp. 127-81.
. Tsuruta (1988).
. See Chapter 4, Imai (1976). However, Miwa (1988) doubts the existence of such

influence of policy intervention on enterprise behaviour.

On typology of industrial policy based on microeconomic theory, see Suzumura
and Okuno (1993).

OECD (1977), p. 33.

OECD (1977), p. 35.

OECD (1977), p. 36.

Nakaoka (1974), p. 212.

Murai (1975), pp. 1-5.

Pollution Control Service Corporation (1991) explains details of its operation.
On its loan programme for pollution prevention investment and its actual lend-
ing performance, see Japan Development Bank (1976), pp. 327-43.

Japan Finance Corporation for Small and Medium Business (1984), pp. 200-1,
302-4.

Ogura and Yoshino (1988) and Ikemoto et al. (1984); on preferential tax treatment
concerning pollution prevention, see Niizawa (1997) and Lee (2004).

Tsuruta (1982), pp. 76-8.

Murai (1975), pp. 1-3.

Wada (1992), pp. 84-6.

Murai (1975), pp. 87-90.

Murai (1975), pp. 7-9, 11, 100-103.

For the report on ‘low sulphurization measures’ summarized by MITI, see Furuichi
(1979) and Yamaguchi (2002). See also Teranishi (1993) and Weidner (1995) on
the SOx pollution control policy in Japan.

On MITI’s influence on the petroleum industry, see Tanaka (1980).

See Ministry of International Trade and Industry (1969) for a detailed explanation
of specific regulation measures in the low sulphurization plan.

Petroleum Association of Japan (1968).

Shukan Enerugi to Kogai (Energy and pollution weekly), 33, 17 October 1968.
Pollution prevention agreements are often treated in the same way as laws and
rules, and are regarded as the ‘third means of regulation’ by the administration.
Concerning the legal characteristics of pollution prevention agreements, see, for
example, Harada (1972), pp. 153-74.

Many pollution prevention agreements had already appeared as means of regula-
tion in the second half of the 1970s. However, pollution prevention agreements
are regarded as arbitrary agreement formation processes between the parties con-
cerned, and it is thought possible to regard this as a part of the dispute mediation
system. On this discussion, see Terao (1993), p. 178, and also Harashina (1983).
Matsuno and Ueta (1997) show the effectiveness of pollution prevention agree-
ments as a means to implement air pollution prevention activities of major ther-
mal power plants, by analysing the marginal cost of pollution prevention.

In some pollution prevention agreements between local governments and electric
power companies, regulation of stack gas desulphurization facility installation
was already seen as a part of the agreements. See, Denki Sangyo Shinbunsha
(1972).

Petroleum Association of Japan (1971), pp. 175-8.
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34. See Tanaka (1980). The operation ratio of heavy oil desulphurization facilities was
65.5 per cent in 1973, and fell to 54.0 per cent in 1974, according to Petroleum
Association of Japan (1974), p. 8.

35. See Tanaka (1980).

36. Johnson (1982), p. 21.

37. Johnson (1982), p. 22.

38. See Coase (1960).

39. OECD (1994), p. 190.
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Historical Dynamic Interactions
between Regulatory Policy and
Pipe-end Technology Development
in Japan: Case Studies of Developing
Air Pollution Control Technology

Yoshifumi Fujii

The report entitled Environmental Policies in Japan by the Organization for
Economic Cooperation and Development (OECD) reviewed Japanese envir-
onmental policy in the 1970s and its outcome, concluding that ‘Japan has
won many pollution abatement battles, but has not yet won the war for
environmental quality’ (OECD, 1977). The report characterized the policy as
a non-economic or command and control one. The report also questioned
how environmental improvement under the policy could be consistent with
economic performance and industrial competitiveness. In fact, the Japanese
economy achieved relatively good performance after succeeding in sharp
reduction of the sulphur oxides (SOx) concentration and even after intro-
ducing the first emission standard for nitrogen oxides (NOx) in the world,
which had the potential to cause more than a small economic impact.

Economic studies teach that stringent environmental regulation causes an
increase in compliance cost for meeting the regulations and has a bad effect on
competitiveness. However, there are other views, such as Michael Porter’s argu-
ment, which is known as the ‘Porter Hypothesis’ (Porter, 1991), and which
stresses the dynamic properties of the innovation triggered by strict regulation,
saying that ‘[when] regulations are properly crafted and companies are attuned
to the possibilities, then innovation to minimize and even offset the cost of
compliance is likely in many circumstances’ (Porter and vender Linde, 1995,
pp- 97-118).

This chapter tries to answer this question of how Japan’s environmental
improvement could be consistent with economic performance and industrial
competitiveness by drawing on the history and presenting empirical evidence.
First, Sections 1 and 2 illustrate the dynamic interaction between the regulation
and the development of control technology in Japan through case studies of
sulphur oxides (SOx) and nitrogen oxides (NOx). The reduction amount per
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capita of SOx emission during 1965-70 attained the best ratio of any industrial
country (Weidner, 1995), and the development of flue gas treatment technol-
ogy accelerated progress in environmental policy in other countries, especially
in Germany (Weidner, 1995). In NOx control, a very unique policy character-
ized as dynamic regulation in expectation of future development in abatement
technology is analysed based on the empirical data.

Second, the ‘success in 1970s’ also left its mark on the Japanese economy and
society. In Section 3, this study will discuss how Japan’s race to the top in the
1960s and 1970s improved economic circumstances and, at the same time,
brought about a fall into the non-flexible environmental policy of the 1980s.

Third, in Section 4, through both successful and stagnant experiences, this
study will present some conclusions in response to the debate on the trade-
off between regulation and competitiveness.

1. Interaction between SOx control policy and technological
development in Japan

The OECD report added two more points as major characteristics of the
Japanese environmental policy of that day, ‘concentrated control of specific
pollutants and creation of a good spiral between regulatory policy and the
development of pollution technology, which it called the policy of “Punish
Polluters Principle (PPP)".

The Basic Law for Environmental Pollution Control (BLEPC), which was the
first environmental law and represented an evolutional change, was approved
in 1967; however, it still retained the traditional clause of ‘considering harmon-
ization between the economy and environmental regulation’. Facing envir-
onmental deterioration even after 1967, the Diet finally decided to delete the
clause in 1970. This was the starting point of the successive steps of the reduction-
first policy. The policy, oriented towards command and control and the devel-
opment of pipe-end technology, is illustrated below.

Brief history of SOx regulation

The first policy aimed at effective SO, control in Japan was introduced in a
local government, Yokohama City, in 1964. Facing higher SO, concentration
(the peak average concentration in the urban areas in Japan was recorded in
1967), Yokohama City Government (YCG) succeeded in signing a contract
on use of the low-sulphur coal with an electric power wholesaler, the public
corporation Dengen Kaihatsu, when YCG approved the construction plan of
a new coal-fired power plant. Without any available local government
authority to control air pollution and faced with an ineffective national control
law, YCG came up with the tactful idea of applying a different kind of agree-
ment to the pollution control. This contract, which later came to be known as
an ‘agreement’, was exchanged between the local government and the large-scale
polluters and soon became a popular measure among local governments.



50 Historical Dynamic Interactions

Fujikura (2002) argues that the measure was a form of administrative guidance
provided by the local government rather than a voluntary agreement. At that
time, YCG was also considering the possibility of having the power genera-
tor plants introduce flue gas desulphurization (FGD) equipment but finally
gave up after concluding that introduction of FGD was technologically infeasi-
ble (Saruta, in Institute of Developing Economies, 2002).

In central government, there was no action worthy of special mention to
control SOx until the middle of the 1960s. A new law (Smoke and Soot
Regulation Law) to regulate smoke was enacted in 1962, but it had no actual
effect on the pollution. Rather, it played towards killing the local government’s
activity in polluted areas by introducing national uniform standards (Fujikura,
2002). Under pressure from the local governments and expanded protest move-
ments, anti-pollution sections were newly organized in the Ministry of Welfare
(MW) in 1963 and in the Ministry of Trade and Industry (MITI) in 1964, in
preparation for more drastic control measures at the national level. The estab-
lishment of these new anti-pollution sections was triggered by the terribly pol-
luted and continually deteriorating condition in Yokkaichi City, where the peak
concentration was recorded in 1964 (Hashimoto, in Institute of Developing
Economies, 2002), and officials were also prompted to make preparations for the
basic law by the environmental protest movement, which successfully halted
the implementation of a big construction project involving a petrochemical
complex in the Mishima, Numadu and Shimizu areas in 1964. An anti-pollution
campaign by the media, a political battle in the Diet and the advance of the joint
investigation of the polluted areas organized by both ministries impelled the
government to enact BLEPC in 1967. Based on BLEPC, arrangements were
made for comprehensive anti-pollution measures such as the Air Pollution
Control Law (APCL) in 1968, the environmental quality standards for SOx in
1969 and the regional environmental pollution control programme in 1970.

APCL regulated the sulphur oxides concentration for each emission source
depending on the seriousness of regional pollution and the height of chim-
neys based on the diffusion equation. Large-scale emission sources located in
each region had to be equipped with tall chimneys of a height specified by
the coefficient in an equation that was determined by the regional serious-
ness of the pollution. However, it became clear that only taking measures to
promote diffusion could not satisfy the air quality standard; rather, this led
to expansion of the polluted area. The next crucial issue was how to reduce
the total sulphur content at the emission source.

In 1966, prior to BLEPC, through discussion at the Diet’s industrial pollu-
tion session, it was already decided to let the government take measures pro-
moting oil desulphurization (OD), starting in 1967, and FGD at the fuel-fired
power station, starting in 1969 (Diet, industrial pollution session, 21 April
1966). The government initiated a plan to gradually increase the amount of
the low-sulphur oil supply by subsidizing the construction of an OD plant
starting in 1969. This original reduction plan decided by the Oil Council
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under MITI was later found to be insufficient to achieve the goal, but the oil
refinery companies were against making additional investment to achieve
the goal. So it took a time until the amendment plan was approved by stake-
holders (Yamaguchi, in Institute of Developing Economies, 2002). In the earlier
stage of SOx control, the focal point was how to reduce the emission from
fuel-fired power stations, which were the largest polluters. Following the exam-
ple of YCG, the Tokyo Metropolitan Government (TMG) exchanged an agree-
ment with Tokyo Electric Power Company (TEPCO) to reduce SOx emission
from its oil-fired power station in 1968. In this agreement, TEPCO promised to
convert the fuel from heavy oil to crude oil, which has the lowest sulphur con-
tent. The negotiation was making slow progress, but TEPCO President
Kikawada made the final decision on acceptance of this agreement (Kobayashi,
in Institute of Developing Economies, 2002).

In the mid-1960s, Yokkaichi was the most polluted area, and it had
become notorious for pollution-related asthma. In 1964, one acknowledged
sufferer of “Yokkaichi asthma’ died. That caused SOx reduction in this area to
become the major concern not only for the local government but also for the
central government. The introduction of tall chimneys by some major pol-
luters before enforcement of the APCL succeeded in reducing the peak con-
centration in the most polluted areas; however, taller chimneys led to the
wider spread of the pollution. In 1972, five years after the initiation of legal
proceedings, a judgement at the Yokkaichi branch office of the Tsu District
Court ruled in favour of the complainant. This judgement had the remark-
able impact of accelerating a flurry of SOx control policies nationwide. Soon
after the judgement, the government approved laws and standards including
an amendment to the ambient air quality standard (1973), the Pollution-
related Health Damage Compensation Law (1974) and the Area-wide Total
Air Pollutant Load Control Law (1974). The court judgement also had influ-
ence on the direction of control technology (see next section).

After the judgement of the Yokkaichi pollution lawsuit, the reduction-first
policy at both central and local government levels remarkably reduced the
SO, concentration, as seen in Figure 2.1.

Characteristics of the SOx reduction policy in the early stage

In the case of SO,, reduction planning is easier than with other pollutants such
as NOx or particulate matter because toxic material is discharged from nothing
other than fuel contents and the emission source is limited to fixed-point
sources in the industrial sector. When taking action aiming at reduction in SOx
amounts, once the reduction goal is planned, all the control authority has to do
is to allocate or ration the total amount of sulphur to be reduced in the fuel. The
available reduction measures were limited in technological control; namely,
they were OD for supplying low-sulphur oil to many small-scale users, FGD at
large fuel-fired facilities and conversion to a fuel with lower sulphur content,
such as low-sulphur crude oil and LNG.
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Figure 2.1 Change in SO, concentration at the monitoring points in Yokkaichi

Until the introduction of the ‘reduction-first’ policy was resolved by the
Diet in 1970 and the birth of the Environmental Authority (EA) occurred,
the issue was how to regulate the polluters and relieve the pollution victims’
distress using conventional policy measures. The major factors in the success
of the pollution battle in the early stage were: (1) strong protests by the pub-
lic and the mass media against the pollution in light of precedents set by
public nuisances such as the Minamata disease; (2) the small but significant
level of discretionary powers for regulating industries given to the local gov-
ernment; (3) successful tactics by the authorities (MW) to protect public
health, together with other authorities’ (MITI's) efforts to regulate industry;
and (4) the existence of available measures besides the environmental regu-
lations to regulate industry, especially the public corporations.

Among the companies, the electric company played a great role in accepting
the requests of the local government at an early stage, thereby breaking the
deadlock situation between industry and the residents in the polluted area.
The reasons for the electric company’s acceptance can be explained as follow.
First, the electric power company is regulated by MITI as a locally monopolis-
tic corporation, and MITI has a variety of command and control measures in
place for the electric company. Particularly important was the fact that the
electric company had to apply for MITI's approval to alter the rates it charges.
It is said that MITI approved higher electricity rates in exchange for the electric
power company’s introduction of FGD. Second, the electric company as a local
monopoly acted to avoid conflict because it thought that conflict with the
residents would have a negative effect on future construction plans for
power plants. Also, in the NOx case, discussed in the next section, the local
monopolistic scheme in Japan is a very important point when we explain
the successful introduction of the strict regulation standards for the first time.
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Such a scheme may have made it easier for the authorities, both those con-
cerned with industrial policy and those concerned with environmental policy,
to negotiate the possibility and feasibility of severer regulation through admin-
istrative guidance. In this context, lower transaction cost was one of the factors
for explaining the feasibility of the reduction-first policy.

After the judgement of the Yokkaichi Court in 1972, the major concern
shifted to how to reduce total emissions with feasible policy measures.

Development of flue gas desulphurization (FGD) technology

To achieve the ambient air quality standard in the polluted areas, it was clear
that concentration-based regulation and supply of low-sulphur oil through OD
were insufficient. Thereupon, the feasibility of installing FGD at large-scale
combustion facilities became a focal point. The government had started an
R&D project on FGD in 1966 as a subsidiary programme in MITI. Two tech-
nologies were selected and both of them adopted the process called the ‘dry’
process. Originally, there were two promising processes, the dry process and the
wet process. In the dry process, no liquid is used and there is no need to reheat
the gas. The advantage of the dry process was its cost and the desulphurization
ratio it achieved, but it was at a disadvantage in terms of technological feasibil-
ity compared to the wet process. Although neither of the contracted technolo-
gies was ever commercialized, this project left the door open for discussion on
whether such subsidized R&D programmes that assumed high risk were useful
in the later remarkably successful commercialization of FGD technology in
Japan (see Chapter 3).

Development of FGD technology has a long history. In 1850s, the first FGD
process was proposed for use in sulphuric acid production, and the wet process
FGD technology was developed in the 1930s, using alkaline Thames water in an
effort to solve the London smog problem. At the starting point of the R&D pro-
grammes in Japan in the late 1960s, a technological menu based on develop-
ment experiences in the USA and West Germany was already prepared. The
critical R&D issues were in the selection of the dry process or wet process, in veri-
fying the reliability by scaling-up the size, and in the cost reduction (Koizumi
and Fuijii, 1978).

The court judgement in Yokkaichi made clear the cause and effect in SOx pol-
lution from an epidemiological standpoint and determined the polluter’s mon-
etary compensation based on the amount of discharged SOx emission. It was
clear that the control measure with fuel conversion could not achieve the air
quality standard in Yokkaichi, and this implied that the introduction of FGD
was necessary as an additional measure. This not only increased the possibility
of introducing FGD as a promising measure of the total emission control policy
but also hastened the choice between the dry and wet processes. Despite its
higher cost, the wet process was chosen as the most promising technology in
terms of commercialization, which was the first goal.

In ‘needs-pull’ technologies, such as pollution technologies, which require
immediate development, the lead time until their commercialization greatly
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depends on the time of convergence for choosing the most promising technol-
ogy from among a variety of proposed technology systems (Fujii and Kikuchi,
1993). In this context, many of the engineering companies could make a deci-
sion without hesitation to adopt the wet desulphurization process. Also, they
could forecast the total expected market size, on which they based their R&D
expenditure. Before the court judgement, some large scale polluters in
Yokkaichi started R&D programmes on the FGD technology. Chubu Electric
Power Company (CEPCO) constructed a bench-scale R&D plant with the dry
process in 1964 as a subsidiary to MITI’s R&D programme mentioned above,
and some other chemical and metal processing companies also started devel-
opment of FGD technology in the early 1960s. However, once the regulatory
scheme visibly shifted toward a more severe direction nationwide, the engin-
eering companies rushed to find an opportunity to enter the technological
competition. At that time, the dry process was abandoned, and the focus
shifted to selection of the most feasible wet process. Around 1972, the lime-
limestone wet process, the design of which was introduced from the company
in the US as borrowed technology, was recognized to be the most promising
method among the several wet process technologies.

Figure 2.2 shows the skyrocketing installation of FGD equipment after
1974, when the total emission control regulation was introduced in the
polluted areas. The first pilot plant (dry process) was in operation in 1968,
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Figure 2.2 Trends in the annual commercialized capacity of FGD and FGT installed in
Japan (data represents the moving average)

Source: Adopted from the website of the Environmental Restoration and Conservation Agency of
Japan, http://www.erca.go.jp/english/index.html
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five years after the launch of R&D in 1963, and the first commercialized
plant was installed in 1972 (and went into operation in 1973), nine years
after the launch of R&D. As shown in Figure 2.2, the FGD market peaked
at an early stage, soon after the total emission regulation was introduced in
1974, and the market faced stagnation after 1978. The average yearly mar-
ket scale of OD and FGD during 1981-99 amounted to about $0.2 billion
and $0.4 billion, respectively. Such stagnation was foreseeable and FGD
manufacturers appeared to be seeking the next market.

2. Case study in NOx control policy and the development of
flue gas treatment (FGT) technology

The dynamic and mutual interaction between regulatory policy and the
development of the NOx technology in Japan was very interesting. In par-
ticular, a point that differs from the SOx case is the answer to the question of
why the competition in the ‘race to the top’ was emerging among wide-
spread industries without any large, subsidized R&D programme. The EA,
just after its foundation in 1971, played the leading part in this race. As in
similar cases in other countries, the EA was sounding out the possibility of
establishing emission standards with the support of society in the face of ter-
rible pollution. However, the result in the NOx case in Japan was quite dif-
ferent from that in the US. Besides social, political and legislative factors,
interaction between policy and technological development and industrial
organization are the keys to explaining this difference.

Policy background of NOx regulation in Japan

Although the NOx pollution was not yet widely recognized in Japan and its
control was believed to be harder than SOx control, Japan introduced the
first emission standard in the world and successfully developed the control
technologies in a short time. Both the mechanisms of NOx formation and of
the transition from NOXx to the direct pollutants are more complex. In NOx pol-
lution, not only nitrogen content in the fuel but also the peak temperature,
which differs depending on the combustion equipment, affect the amounts
of NOx emission; therefore, emission standards vary depending on the com-
bustion technology, unlike in the SOx case. Furthermore, the emissions from
automobile engines, which have a higher combustion temperature, had to be
taken into consideration. In addition to the toxicity of NOx itself, it forms oxi-
dants that cause photochemical smog through very complex and unstable
chemical reactions, and it also forms particulate matter (PM); therefore, it was
very hard to introduce a comprehensive policy to control the NOx-related
pollution.

When we talk about the interaction between regulation and technology in
Japan, we cannot ignore the US policy that forms the background of
Japanese policy. Following the terrible smog caused by NOx emission in Los
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Angeles in 1943, basic NOx-related information became available; develop-
ments included presentation of the formation mechanism of the Los Angeles
smog in 1952, the control technology such as low NOx combustion tech-
nology for the point source in 1959, the first automotive emissions control
technology in 1961 and an organization for control policy in the State of
California in 1947 (Koizumi and Fujii, 1978). Since 1967, when this type of
the pollution was widely seen in US, the US federal government began to
take leadership in NOx control policy and the National Air Pollution Control
Administration (NAPCA), a former body of the US Environmental Protection
Agency (EPA), implemented surveys and R&D programmes on a larger scale.
By 1970, a considerable technological menu to control NOx was already pre-
pared. In the US, the focal point was the regulation of automobile emission,
which was a major NOx polluter. US Senator Edmund Muskie was instru-
mental in the adoption of a dynamic and ‘technology-forcing’ policy in the
Clean Air Act of 1970, which was amended to mandate that the automotive
manufacturers commercially market an engine that removes 90 per cent of
NOx by 1976. But the Act was abandoned four years after its approval in the
face of opposition from the automotive industry. Although the policy of
dynamic and technology-forcing improvement was not realized in the US,
the dynamic regulation later realized in Japan was originally seen in the
Clean Air Act of 1970.

Just when SOx concentration was drastically improving in Japan, a mid-
summer incident that was likely caused by photochemical smog afflicted
students at Rissho High School during an outdoor class in 1970. The Air
Pollution Authority of the TMG, supported by public opinion against pollu-
tion, took immediate action on this new issue. In the same year as the inci-
dent, the TMG concluded it was caused by photochemical smog from NOx
emission and soon set up a survey to collect emission data from the source
and start monitoring. The EA also soon prepared a monitoring system and
arranged a study on NOx control measures.

Technological development of NOx control in Japan
Non-point source (automobile)

In NOx control, the emission from automobiles was the centre of attention. At
the end of the 1960s, the Japanese automotive industry was on the verge of
expanding its exports to the US, and the Clean Air Act of 1970 proposed in the
US by Senator Muskie was thought to be a kind of menace for promotion of
Japanese exports to the US. Before there was any reaction in Japan, Japanese
auto-makers were considering doing research and testing to refute the Muskie
Act, which required a 90 per cent NOx reduction by 1976. However, after the
EA decided to introduce an automotive emission standard in Japan by just
reprinting the Muskie regulation, auto-makers had to meet simultaneously the
regulation for both the US and Japan. The fact that the Automobile Expert
Committee in the EA had to adopt the Muskie regulation in the absence of an
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environmental standard in Japan shows the seriousness of the air pollution and
how the EA was forced to quickly prepare a countermeasure against it, without
even considering not only the economy and but also the scientific basis of NOx
emission and its impact mechanism. In Japan, the government decided in 1970
to introduce a loose NOx emission standard that applied to 1973 model year
cars and decided in 1972 to strengthen the standard for 1975 model year cars.
After a short time, in 1973, the EA put the national air quality standard for NO,
into legislation based on epidemiological survey data, which later resulted in a
big dispute over its scientific basis in the Diet. At last it was deregulated in 1978.

The year 1974 was an epoch-making year in the history of NOx control in
Japan. One committee in the EA held a hearing with the auto-makers about
the technological feasibility of achieving the Muskie Act. The Anti-pollution
Authority of the TMG also discussed the technological feasibility, and its final
report concluded that ‘the 1976 regulation is feasible’. During the battles
among the EA, local authorities and the auto-makers, two auto-makers suggested
that it may be possible to achieve the 1976 standard. These companies were
Toyo Kogyo (Mazda) and Honda, both of which were classified as small- or
medium-scale companies, and they succeeded in developing low-NOx engines in
a different way (non-catalytic technology) from the other companies. Nishimura
(1976), a committee member in the TMG, explained their behaviour thus: ‘The
stricter standard was a good opportunity for both automakers to expand their
market share because they had technological advantages in the competition to
develop the low-NOx engine.” Finally, the committee at the EA decided to
rescind the 1976 regulation shown in the Muskie Act and to postpone the reg-
ulation until 1978. In its place, the committee decided to introduce a provi-
sional standard enacted in 1976 that was a little bit looser. At any rate, Japan
decided to introduce the automotive NOx emission standard, while the Muskie
Act was abandoned in the US after a political battle between the environmen-
tal protectionists and the automotive industry in 1974. Incentive to increase
market share by ignoring the stricter regulation had broken the deadlock. A dif-
ferent engine equipped with a three-way catalyst that finally met the 1976 reg-
ulation came to be the mainstream technology for meeting the 1978 regulation.
This type of electronically controlled engine remarkably improved automotive
fuel economy. All Japanese auto-makers successfully developed this type of
engine, and this enabled them to expand their exports, especially after the sec-
ond oil crisis in 1979.

Fixed-point source (stationary combustion source)

In response to the regulatory reaction by the central and local authorities
mentioned above, many R&D programmes were established. The first research
on flue gas treatment was undertaken as basic research at the national labo-
ratory under MITI in 1969. The major concern of the private sector for the
low-NOx technologies in early stage was in developing combustion tech-
nologies such as low-NOx burners and lean-burn systems with cost advantages.
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However, predictable growth in the FGD market, which peaked in 1975,
drove nearly 50 private companies to establish FGT research during 1971-5.
It can be said that Japanese administrators and experts had obtained almost all
of their information through journals and reports published by APCD of Los
Angeles County and NAPCA (EPA later). For example, the Bartok Report (1969),
published by NAPCA, was the comprehensive technology assessment report on
FGT, and it was widely read among researchers and engineers in Japan. As in the
SOx case, FGT equipment was not yet commercially marketed anywhere in the
world, but a rough selection of promising processes was already reviewed, based
on the US experiences mentioned above.

As in the SOx case, at the time when the EA started the study for NOx con-
trol, the focus in FGT development was to select the most promising tech-
nology. Selection of the dry process or wet process and the selection of a
reliable catalyst (in the case of the dry process) and absorption solution (in
the case of the wet process) were the major theme. Because the wet process
required reheating of the flue gas, resulting in high cost, the more feasible
dry process that did not require reheating was believed preferable. In the
early stage, ammonia with or without a catalyst was selected as the most fea-
sible NOx removal agent in the dry process. In the dry process, more than 80
per cent of NOx was removed with a catalyst and 40-50 per cent without a
catalyst. The wet process costs more than the dry one, but it was designed for
use on emission sources with higher NOx concentration.

The process of selecting promising technology in FGT is illustrated in
Table 2.1 in terms of lead-time. Data in parenthesis shows the number of
R&D plants tested. The table shows that the dry process with a catalyst won

Table 2.1 Lead-time and commencement time of FGT project: months (number of
plants)

Process Commencement Lead-time Lead-time Lead-time
alternatives (R&D- (Bench- (Pilot-
Bench ) Pilot) Completion)
Dry ammonia and
catalyst
for clean gas 1971-4 9.6 (8) 10.7 (6) 28.2 (5)
for semi-dirty gas 1971-4 9.5 (8) 13.8 (8) 43.5 (6)
Dry ammonia and
catalyst
for dirty gas 1973 - 13.5(2) 59 (1)
Dry ammonia and
non-catalyst process 1972-5 0@3) 12 (1) 20 (1)
The other dry process 1971-2 8 (2) 7(2) -
Wet process 1971-4 6.2 (8) 8.5 (10) 19 (2)

Source: Fujii, 1978.
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the race and that the dirtiness of the flue gas affected the lead-time in the dry
process. In the FGT case, it took at a minimum of four years to be commer-
cialized (Koizumi and Fujii, 1978).

The EA introduced the first NOx emission standard for large-scale boilers and
sources emitting higher concentration NOx gas in 1973, but it was a temporary,
loose standard. During only six years from 1973-9, the EA introduced a stand-
ard for stationary emission sources step-by-step, by tightening the standard and
by extending the regulation target four times. The favourable outcome of the
R&D in the ‘race to the top’ suggested to the EA that it was possible to adopt
the best available technology. Up to and including the third standard in 1977,
the policy of implementing stricter regulation by making use of technological
developments seemed to be successful. Based on the technological review in
1977, the EA decided to introduce the fourth standard, which applied not only
to the polluted areas but also nationwide, in 1979.

In the end, however, the fourth emission standard did not require the
installation of FGT, which very much disappointed the FGT developers who
were expecting a new regulated market. The race to the top was slowing
down at the end of the 1970s in the face of a rally by the industries. The
Japan Iron and Steel Federation, which was the most influential among the
stakeholders, started a campaign against the unscientific air quality standard for
NO,. An iron and steel company installed a large-scale FGT plant for a sintering
furnace based on an agreement with the local government, but the Federation
was afraid that further installation of such expensive equipment would impair
companies’ ability to compete. At last, the standard was relaxed after a debate
during the Diet session on 27 July 1978. As the result, the fourth NOx emission
standard was implemented without introducing FGT except at limited facilities
(i.e., large-scale emission sources with clean gas). This resulted not only in
greater shrinkage of the market scale than expected but also in exclusion of the
smaller FGT developers from the market because large boiler owners purchased
the same brand of FGT plant. One catalyst manufacturer that played a very
important role in making the development of dirty gas treatment more fea-
sible went bankrupt because the emission sources with dirty gas were not
included in the regulation target. As shown in Figure 2.1, the market for FGT
was smaller than that for FGD before 1990 and far smaller in the early stages.
For the firms that entered into the race, the regulation ended up being such
that only the big names skimmed the cream in the 1980s.

3. After the race to the top

Although the Japanese experience with winning the pollution abatement
battle in the SOx and NOx cases in a short time was very remarkable, the
short-term battle was accompanied by impact not only on environmental
policy but also on the economy and society.

H. Weidner (1995) points out that the successful outcome was achieved:
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by the complex combination of various flexible managed regulatory policy
instruments, the use of ‘meta-instruments,’ political pragmatism, the cap-
ability of reaching consensus among strategic groups with respect to envi-
ronmental targets, tremendous political pressure on the government and
industry from environmental movements as well as innovative behavior by
local administration.

Adding to these factors, the interaction between the reduction-first policy
and the technological development in the private sector cannot be ignored.
In fact, dynamic regulatory policy in anticipation of technological develop-
ment aiming towards an environmental target, as well as the technological
race among private companies in anticipation of a new regulatory market
were the key factors, especially throughout the race to the top.

‘Innovation offset’ after the oil crisis that connects to industrial
modernization

Spillover effects in the wider economy could be seen after the race to the top.
During the race mentioned above, the first oil crisis in 1973 resulted in sky-
rocketing oil prices, but it caused a tailwind for energy-intensive industries
such as the iron and steel industry, the chemical industry and the machin-
ery industries producing energy-saving products. Auto-makers and many
other manufacturers succeeded in expanding their exports, especially after
the second oil crisis in 1979. This was the outcome of introducing the
reduction-first policy. Automobile emission control technology was con-
nected to the lean-burn (fuel-efficient) engine with electronic controls; the
low-NOx burner resulted in higher energy efficiency; and the introduction
of FGD at the large fuel-fired facilities promoted heat recirculation. These
three factors combined to produce a competitive advantage for the products.

Thus, economic adjustments induced by the environmental regulation prior
to the energy crisis fortunately were synchronized with the changes that were
later induced by higher energy prices. As a result, the Japanese economy was
able achieve a relatively good performance compared to the other countries
shown in Figure 2.3. This was an unintentional result; the regulatory author-
ities never planned such a dynamic spillover effect in advance. In fact, in the
arguments for and against introducing NOx regulation between MITI and the
EA, the economic impact of the NOx regulation using econometric models was
discussed. The EA insisted that little impact would occur because enhancement
of the investment in environmental equipment could compensate for the neg-
ative impact, while MITT forecasted a significant negative impact on future eco-
nomic growth due to cost increases. But in this debate, the dynamic path that
actually occurred later was never discussed.

Japan’s achievement of economic development with nearly zero (4 per
cent) increase in energy demand from 1973-86 and with far less pollution
for a long time was realized through technological developments (Fujii et al.,
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Figure 2.3 Economic performance following second oil crisis
Source: Economic Planning Agency, White Paper 1982.

1992; Fujii and Matsukawa, 1993), and this was evidence supporting the idea
of ‘ecological modernization’, which has become a mainstream faction in
Europe (Fisher and Freudenberg, 2001; Weidner, 2002). This idea has also
led to the construction of an alternative concept for the next generation
industrial society, including possible environmental improvements that can
be achieved through technical innovations that go beyond end-of-pipe
approaches, and this has opened up both economic and political opportuni-
ties under the condition of a maximum of market penetration (in material
consumption) (Janicke et al., 2004).

Non-flexible structure of environmental protection

However, the reduction-first policy accompanied by command and control and
subsequent scaling back of the environmental policy appears to be creating a
kind of distortion or non-flexible structure in both the economy and society.

Economic dimension

Matsuno (Matsuno and Ueta, 1997) estimates the marginal SOx abatement cost
in 1975 at Sakai Power Station in Osaka. ® in Figure 2.4 shows the actual cost
based on the agreement between Sakai City and Kansai Electric Power
Company (KEPCO). He compares the cost with the SOx rating introduced by
the Air Pollution Authority of Osaka City Government prescribed by the
Pollution-related Health Damage Compensation Law and points out that the
measure actually introduced has a far higher cost than the regulation. The pol-
icy of ‘reduction first’ was very effective for abating pollution during ‘the battle’
(OECD, 1997) at the beginning stage; however, it also formed a higher cost
structure for environmental protection and dampened the possibility of taking
more flexible control measures in keeping with the energy price changes
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and actual marginal cost at the Sakai Power Station
Source: Matsuno and Ueta, 1997.

afterward, and in fact the command and control policy is believed to be non-
flexible in general.

In the world market for environmental products, Japanese environmental
equipment manufacturers and service suppliers, except for those in the air qual-
ity and water quality market, receive a low evaluation (Berg and Ferrier, 1988).
Since the 1980s, in many segments of the environmental field, Japan seems to
be locked in a very heterogeneous environmental market from the other coun-
tries, characterized by very expensive and decorative technology. This may be a
result of the fact that the Japanese environmental equipment industry has
tended to neglect the foreign market mainly because the domestic market has
paid well, being protected by the regulation.

Social dimension

Even now Japan is called a bureaucrat-centred society. Also in pollution issues,
although several large local governments located in urban areas thought out a
variety of unique policies, like anti-pollution agreements to control air pollu-
tion during the 1960s in the absence of national regulations, the locus of policy
shifted to the central government after BLEPC in1967. In the central govern-
mental organization, 100 years has been spent forming a peculiar power struc-
ture with vertical administrative features. Even after the Environmental Agency
was founded in 1970, some ministries that were formerly responsible for certain
industries still retained their power in environmental policy over those indus-
tries. One typical example is the case of the Environmental Impact Assessment
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(EIA) Bill. Although an EIA draft was prepared in Japan soon after EIA approval
in the US in 1969, it actually took 26 years to pass the EIA Bill, which was
rejected three times after it was introduced at the national level. The strange
thing is that EIA had been actually implemented until 1996 through the min-
istries. EIA for power stations was conducted by MITI, and EIA for the highway
construction was done by the Ministry of Construction, and so on. These EIAs
did not fully include a rational decision-making process with civil participation
and disclosure of the administrative information. After the 1980s in Japan,
people believed the myth that environmental issues were almost conquered,
and people boasted about the Japanese experience in the 1970s. In such cir-
cumstances, the centralized environmental administration with a form of
decentralized power balance among the ministries was maintained, while the
environmental issues that could not be easily resolved without a more sophis-
ticated scheme, such as environmental governance, occupied a prominent pos-
ition in environmental issues. It was in the 1990s when the Administrative
Procedure Law and the Law Concerning Access to Information held by
Administrative Organs, both of which are essential to environmental solutions
nowadays, were approved for the first time in Japan.

Socially, an active environmental protest movement that faced the terribly
polluted situation supported the realization of the ‘reduction-first’ policy;
however, the movement could not transform itself into a well-organized
environmentalist group afterwards in Japan, while the same kind of protest
movement grew up to be an international environmental NGO or create a
single-issue political party in European countries. The worldwide environ-
mental NGOs such as Greenpeace and Friends of the Farth were established
around this time (1971), and in West Germany, a procedure type of law sys-
tem was introduced in 1976. Due to the improvement in visible pollution
and the stagnation of environmental policy, these movements were diminish-
ing until recent years. Since the pollution problems were mainly caused by the
factories, the environmental issues shifted to the more complex ones where the
cause and effect of the pollution was not clearly distinguished and the ones
where regulatory policy is not necessarily effective. In the 1970s, the success of
the environmental policy fully depended on regulatory and technological solu-
tions, and the conventional regime was locked into this mindset, which pre-
vented it from reorganizing its environmental governance (Terao, 2002).

4. Interaction between policy and technology in the context
of the debate on Porter’s hypothesis

Finally, it may be meaningful to examine how the above-mentioned inter-
action between the reduction-first policy and the technological development
of pollution control could answer the debate in the context of the ‘Porter
Hypothesis’. This hypothesis was triggered by the discussion of Michael
Porter (Porter, 1991), who insists that stringent environmental regulation can
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promote competitiveness through a more dynamic path, which brings benefits
to offset the static loss, but another view from economists claims that the
Porter Hypothesis cannot easily occur either theoretically or empirically.
Since the 1990s, a considerable number of papers has been published on this
debate (Jaffe, 1995; Jenkins, 1998).

Oates, Palmer and Portney (1993) performed a comprehensive examin-
ation of the possibilities of the Porter Hypothesis from a theoretical eco-
nomics viewpoint. They showed that an increase in stringent regulation
worsens sales and profits despite the adoption of more efficient technology
when using a simple general equilibrium model, except in the case where the
some important elements are missing in the model. The elements are:

(1) strategic behavior between pollution firms and between these firms
and the regulatory agency, (2) the presence of an industry that produces
abatement technology and equipment as its output, and (3) the existence
of opportunities for profitable innovation in the production of the firm’s
output for some reason have been overlooked and somehow become real-
ized in the wake of new and tougher environmental regulations.

The study also goes on to examine these elements; however, the extension stud-
ies of these elements are not fully incorporated into their model. Regarding the
first element, an example is the case in which the government can actually
improve the international competitive position of domestic exporters by
imposing environmental standards upon them. The third element requires
theoretical game analysis, and the second element requires insights from the
industrial organization.

Regarding the empirical analysis to test the relationship between competi-
tiveness and the stringent environmental policy, Jenkins concludes that
there was no strong universal relationship between them, either at the firm
level or the industry level, mainly because environmental regulation is only
one of number of factors that may have an impact on competitiveness. Also,
he mentions that ‘[neither] the conventional wisdom (economics) nor the
revisionist view (supporting the Porter Hypothesis) receives unambiguous
support from existing evidence’ (Jenkins, 1998).

It seems very difficult to explain precisely the relationship between com-
petitiveness and stringent regulation. In this paper, the competitive advan-
tage structure in Japan was illustrated soon after the second oil crisis;
however, this structure could not be adapted to the lower energy price after
1987. Since the end of 1980s, the Japanese economy went into stagnation.
However, the stagnation can be explained by many other reasons, and the
relationship between change in competitiveness and the regulatory policy is
not easily proved. Rather, it may be more valuable for further studies to show
some important condition or element that creates a dynamic offset process
between regulation and technological progress. In this study, some evidence
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seen in the experience of the 1960s and 1970s, which is relevant to the
debate, will be discussed below.

The first point is why it was possible to accelerate technological development
in Japan, while the same kind of policy was abolished in US. Looking at case
studies on the Japanese experience in the 1960s and 1970s, regarding both
automobile and stationary equipment regulation, there was an expectation in
the private sector for future market creation through new regulations, the imple-
mentation of which was contingent on their own success in technology; this
created a strong incentive which led them to ‘rent seeking’ activity. However, at
the same time, it should be noted that such a dynamic process was never cre-
ated with a monopolized market and without an innovator who exhibited rent-
seeking behaviour in the engineering industry. In fact, the oligopoly structure
in the US automotive industry never realized the stringent regulation. As Oates
et al. pointed out, the presence of an industry that produces abatement tech-
nology and equipment as its output is also important. Thirty-three firms out of
55 that entered into the FGT development race were engineering companies,
which did not need to pay the compliance cost for the stringent regulations as
polluters. In general, economic theory assumes that it is the polluting firm that
faces the technological choice under regulations. However, the important point
to note in the dynamic process mentioned above is the role played by the
engineering companies as rent seekers, wherein they found a great incentive to
create a large, regulated market through technological success. In this context,
more discussion from the market structure viewpoint will be required. Figure
2.5 illustrates the dynamic process of developing FGT technology. It shows that,
starting in 1969, many private companies established R&D projects, seeking to
enter into the unseen market, and proposed a variety of technological processes.
Technologies with commercial promise were selected and converged after the
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peak of new companies entering the market around 1973, and commercial
plants were increasingly installed.

In the case of automobiles, two of them stole a march to protect themselves
from the stricter regulation. This is a textbook case of the game theory (e.g., Ito
et al., 1988) from economics wherein a smaller company sometimes has an
incentive for R&D expenditure that exceeds a socially appropriate expenditure
level when it faces competition in a situation where it has nothing to lose. In
fact, smaller companies had great incentives for stricter regulation because
stricter regulation presented a good opportunity for them to extend their
market share.

R&D policies differed in the cases of SOx and NOx. In the SOx case, the court
judgement noting the need for additional control measures using FGD played
a very important role. SOx R&D policy was a normal technology-push type pol-
icy that received subsidization in its early stage. In the NOx case, the R&D pol-
icy was a very unique technology-pull (purchase of feasible technology) one,
where the authorities only suggested the possibility of stringent emission stand-
ards in the future. The idea of dynamic regulation was originally invented in
the US (Senator Muskie), but the control authorities in Japan applied dynamic
regulation without subsidies for R&D on stationary sources.

Second, why could an innovation offset be realized after the oil crisis? The
answer at which this study arrived is that a dynamic movement was created
where pollution control technology could be converted into energy conserva-
tion technology. It happened that the attention directed towards the ‘reduction-
first’ policy was transformed into attention directed towards the energy crisis. If
the energy price had been decreasing at the end of the 1970s, what would have
happened to the Japanese economy? The idea of regulation designed to pro-
mote innovation or regulatory coordination looks like a very difficult task for
the regulators. Indeed, environmental policy should be synchronized with
industrial policy to ensure the outcome, but who can integrate the regulatory
policy by forecasting for the future?

5. Implications for future issues

Recently, in the issue of global warming, we frequently see an analogous dis-
cussion on the relationship between regulation and technology or competitive-
ness. On 28 March 2001, the President of the US, George W. Bush, announced
that the United States would not implement the Kyoto Protocol on global
warming, and his administration asserted that mandatory greenhouse gas
reductions would be prohibitively expensive, cutting millions of jobs, costing
gross domestic product and harming US competitiveness. European countries
and Japan are entering into the Kyoto Protocol and are just starting to reduce
CO;, to attain the target. Under the Kyoto Protocol, a variety of control meas-
ures including economic instruments are to be introduced; a very unique
regulatory scheme, the Top Runner Regulation (Ministry of Economy, Trade
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and Industry), which imposes an efficiency cap on the major electric appli-
ances, was seen to control the CO, emission in Japan. Also for controlling
CO, emission, a hybrid regulation that combines a carbon tax with a subsidy
for the most promising facilities to reduce the CO, emission (National
Laboratory of Ministry of Environment) was proposed. If the expectation is
that energy prices will be higher for a long time hereafter, this study con-
cludes that the first-mover country to adopt a more stringent regulatory pol-
icy on carbon dioxide will create an innovation offset and will briefly enjoy
a competitive advantage as a nation.

References

Bartok, W. (ed.) (1969) Technology Assessment of the Flue Gas Treatment Technology,
NAPCA.

Berg, David R. and Grant Ferrier (1998) The U.S. Environmental Industry, Office of
Technology Policy, US Department of Commerce.

Environmental Agency (1972-80) White Paper.

Fisher, D. R. and W. R. Freudenberg (2001) ‘Ecological Modernization and Its Critics:
Assessing the Past and Looking Toward the Future’, Society and Natural Resources, 14;
701-9.

Fujii, Yoshifumi (1978) ‘Chisso-sankabutsu boushi-gijutsu nikansuru kosatsu’ (A Study
on Technological Development of NOx Control) (B.A. graduation thesis), Tokyo,
Graduate School of Science and Technology, Waseda University (in Japanese).

Fujii, Yoshifumi Isao Matsukawa, and Seishi Madono. (1992) ‘Chikyu-kankyo-mondai
ni keizaiteki-syudan ha yukoka’ (Are economic instruments effective on the global
warming issue?) Journal of Economic Seminar 449; 12-19 (in Japanese).

Fujii, Yoshifumi and Junichi Kikuchi. (1993) Sentan-gijutsu to keizai (High technology
and economy). Tokyo; Iwanami Shoten (in Japanese).

Fujii, Yoshifumi and Isao Matsukawa (1993) ‘Price, Environmental Regulation, and Fuel
Demand: Econometric Estimates from Japanese Manufacturing Industries.” Energy
Journal, 14 (4).

Fujikura, Ryo (2002) ‘Nihon no chihou-kokyodantai no Iou-sankabutsu-taisaku: kodo-
keizai-seichoki ni jissisareta kogai-boshi-kyotei to gyosei-shido’ (Local Measures in
Japan for Controlling Sulfur Oxide Emissions: Pollution Control Agreements and
Administrative Guidance Adopted during the Era of Rapid Economic Development). In
‘Kaihatsu to kankyo’ no seisaku-katei to dainamizumu: nihon no keiken, higashi-ajia no kadai
(Dynamism of the Policy Process in ‘Development and the Environment’: The Experiences of
Japan and Problems in East Asia). T. Terao, and K. Otsuka, (eds) Chiba: Institute of
Developing Economies (in Japanese).

Hamamoto, Mitsutsugu and Kazuhiro Ueta (1996) ‘Kankyo-kisei to gijutsu-kakushin’
(Environmental Regulation and Technological Development). In Ueta, K., M. Ishikawa,
S. Okuda, H. Deguchi, M. Hamamoto, S. Fujisaki and E. Hosoda. Atarashii sangyo-gijutsu
to shakai-shisutemu (The new industrial society and its social system). Tokyo; Nikka-Giren
(in Japanese).

Hanley, Nick, Jason P. Shogren and Ben White (1997) Environmental Economics in
Theory and Practice. Macmillan Press.

Institute of Developing Economies (2002) Nihon no kogai-taisaku-keiken nikansuru
hiaringu no kiroku (Interview record on the anti-pollution policy experience in
Japan.) Chiba, Institute of Developing Economies (in Japanese).



68 Historical Dynamic Interactions

Ito, Motoshige, Kazuharu Kiyono, Masahiro Okuno, and Kotaro Suzumura (1988)
Snagyo-seisaku no keizai-bunseki (Economic analysis of the industrial policy). Tokyo,
Tokyo University Press (in Japanese).

Jaffe, A. with S. Peterson, P. Portney, and R. Stavins (1995) ‘Environmental Regulation
and the Competitiveness of U.S. Manufacturing: What Does the Evidence Tell Us?’,
Alan M. Rugman and John J. Kirton (eds), Trade and the Environmental, Legal and
Policy Perspectives, Edward Elgar.

Janicke M. and H. Weidner (1995) Successful Environmental Policy: An Introduction in
Successful Environmental Policy, Berlin, Edition Sigma.

Janicke Martin, (2004) ‘Industrial Transformation between Ecological Modernization
and Structural Change’, in Governance for Industrial Transformation, from proceed-
ings of the 2003 Berlin Conference on the Human Dimension of Global
Environmental Change, ed. Klaus Jacob, Manfred Binder and Anna Wieczorek,
Berlin, Environmental Policy Research Centre, 201-7.

Jenkins R. (1998) ‘Environmental Regulation and International Competitiveness: A
Review of Literature and Some European Evidence’, Discussion Paper #9801, United
Nations University.

Koizumi, Mutsuo and Y. Fujii (1978) ‘Nenshou-souchi karano NOx hassei-boushi-
gijutsu no kaihatsu nikansuru shiryou’ (Data on development of the NOx control
technology (I).). Journal of Fuel Association 57(69) 43-60 (in Japanese).

Matsuno, Yu and Kazuhiro Ueta (1997) ‘Kouken-hou fukakin’ (The SOx rating of the
pollution-related health damage compensation law). In Kankyo-seisaku no
keizaigaku: ririon to genjitsu (Economics of the Environmental Policy and Its Interrelation
with Society). Edited by Ueta, K. Tokyo, Nihonhyoronsha (in Japanese).

Nishimura Hajime (1976) Sabakareru jidousha (Automotive industry judged in Japanese.)
Tokyo; Chuo-koron (in Japanese).

Oates, W. E., K. Palmer and P. R. Portney (1993) ‘Environmental Regulation and
International Competitiveness: Thinking about the Porter Hypothesis’, Discussion
Paper 94-02, Resource for the Future.

OECD (1977) Environmental Policies in Japan, Paris, OECD.

Palmer, K. and W. E. Oates (1995) ‘Tightening Environmental Standard: The Benefit-
cost or Non-cost Paradigm?’, Journal of Economic Perspectives, 9(4), 119-32.

Porter, M. E. (1991) ‘American’s Green Strategy’, Scientific American, (April) 168.

Porter, M. E. and C. vender Linde (1995) ‘Toward a New Conception of Enviro-
nment-Competitiveness Relationship.’ Journal of Economic Perspectives, 984, 97-118.

Terao, Tadayoshi (2002) ‘Kaihatsu to kankyo’ no seiji-keizaigaku wo megutte: seisaku
to shakaihendou’ (Political Economy of ‘Development and the Environment’: An
Introductory Analysis of Policy and Social Transformation) in ‘Kaihatsu to kankyo’ no
seisaku-katei to dainamizumu: nihon no keiken, higashi-ajia no kadai (Dynamism of
Policy Process in ‘Development and Environment: The Experiences of Japan and Problems
in East Asia). Edited by T. Terao, and K. Otsuka, Chiba, Institute of Developing
Economies (in Japanese).

Weidner, Helmut (1995) ‘Reduction in SO, and NO, Emissions from Stationary
Sources in Japan’, in M. Janicke and H. Weidner (eds), Successful Environmental Policy:
An Introduction in successful Environmental Policy, Berlin, Edition Sigma, 146-72.

Weidner, Helmut (2002) ‘Capacity Building for Ecological Modernization Lessons
From Cross-National Research’, American Behavioral Scientist 45(9) (May), 1340-68,
Sage Publications.



3

Role of Local Governmental Research
Institutes in Development and
Diffusion of Pollution Control
Technologies in Japan

Yasushi Ito

Introduction

When certain kinds of environmental regulation are introduced, enterprises
are, in many cases, forced to attain the target technologically. The types of
environmental policy instruments that exert a strong incentive to develop or
diffuse environmental technologies have been discussed theoretically in
environmental economics.! Most of the analysis, however, regards the response
of enterprises to environmental policies as a ‘black box’, that is, enterprise
incentives for innovation in pollution control are measured as the amount of
the cost savings in the abatement cost if innovation in abatement technology
occurs, and it assumes that the introduction of regulations automatically leads
to implementation of measures for pollution control.

In practice, in order for enterprises to conduct technical responses to envir-
onmental policies, there are several conditions to be met. For large enterprises,
technological response to regulations on their own may be possible, but it is
difficult for most small- and medium-sized enterprises (SMEs), which are
restricted financially and technologically, to satisfy the levels required by envi-
ronmental regulations. Strict monitoring of each factory is indispensable in
order for environmental regulation to be effective. However, it is almost
impossible to monitor all SMEs strictly, and introducing environmental regu-
lation alone will not induce all SMEs to take effective measures for pollution
control. Therefore, some kinds of financial and technological support for
SMEs enterprises are required.

Preferential loans by government-affiliated financial institutions and local
government may be mentioned as a typical financial support, and such loans
have played an important role in diffusion of pollution control technologies
in Japan.? As for technical support, local governmental research institutes
(LGRIs) have often provided technical guidance to SMEs.? As mentioned below,
there are various kinds of local governmental research institutes, and it is widely
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known that the research institutes involved in environmental and sanitation
problems have played an important role in monitoring pollutants, compre-
hending environmental damage and so on. However, the role of industrial
research institutes in developing and diffusing pollution control technolo-
gies has not been clarified yet.

In this chapter, we analyse, mainly through case studies, the effects of LGRIs
on the development and diffusion of pollution control technologies, focusing
especially on LGRIs that are involved in manufacturing and that were estab-
lished for supporting local SMEs by providing technological information and
technical guidance. In order to investigate the effectiveness of the technical
guidance provided by LGRIs for pollution control, this paper also analyses the
cases of technical guidance provided by the regulatory authorities and makes a
comparison between them. We hope to clarify a portion of the historical role
of LGRIs in the promotion of environmental policies through technical con-
sultation and guidance in Japan and increase knowledge of the conditions
under which environmental policies for SMEs are effective.

The construction of this chapter is as follows. In Section 1, we survey the
function of external organizations in pollution control and the actual situation
of pollution control measures taken by SMEs. In Section 2, we look into the
actual situation of LGRIs and survey their role in pollution control. In Section 3,
we look into the state of the public research institutes in Tokyo and investigate
the effectiveness of the activities of local governmental research institutes.
Based on Section 1 and Section 3, in Section 4 we investigate the advantages
and problems of local public research institutes and, in Section 5, we summa-
rize and discuss the implications for environmental policies in developing
countries.

1. Role of external organizations in pollution control
measures

The difference between SMEs and large enterprises

When SMEs take measures for pollution control in response to environmen-
tal regulations they face some obstacles. Among these, the technological dif-
ficulties are often pointed out. Financial difficulties have also been noted but
they could be subsumed under technological difficulties, considering that
the difficulty is in raising money for taking proper technical measures.

The Small- and Medium-sized Enterprise Agency (SMEA) of Japan conducted
research on the actual pollution control measures taken by SMEs at the begin-
ning of 1970s. Table 3.1 shows the practical effects of the pollution control
measures taken. There are several differences between large enterprises and
SMEs. When enterprises face environmental regulations, there are several ways
to attain the level mandated by regulation: installing pollution control equip-
ment, changing materials or the process of production and so on. In response
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Table 3.1 Effect of pollution control measures

Measures SMEs LEs
Installing equipment 47 72
Changing processes 71 72
Changing fuels 79 56

Notes: 1. Figures represent the percentage of respondents
who answered ‘very effective’.
2. ‘LEs’ stands for large enterprises.
Source: Compiled by the author from SMEA (1974), p. 234.

to a question concerning the installation of pollution control equipment,
whereas 47 per cent of SMEs answered that it was very effective, 72 per cent of
large enterprises answered likewise. The reasons why it was less effective for
SME:s to install pollution abatement equipment are as follow: insufficient
information and knowledge concerning the equipment and technologies,
27 per cent; inadequate equipment capacity due to insufficient finances, 23
per cent; insufficient understanding of the quality and quantity of the pollu-
tants, 19 per cent; and so on (SMEA, 1974, pp. 236-7). Concerning costs, the
costs of SMEs tended to be higher than had been expected. This indicates that
technical measures for pollution control taken by SMEs did not necessarily
work well compared with those taken by large enterprises. What is the cause of
these differences between large enterprises and SMEs?

Since the technologies and the systems that are required for pollution control
depend on multiple conditions, including the type of pollutants discharged, it
is extremely difficult to attain the merits of scale. Thus, pollution control equip-
ment that is appropriate for SMEs tends to be expensive and, moreover, it was
not even adequately developed until the beginning of 1970s. The treatment of
pollution is complex; that is to say, the effectiveness of the treatment depends
on several conditions, so installation of equipment alone is insufficient for
effective pollution control measures. In order to control pollution properly,
a preliminary investigation of the conditions followed by modification after a
period of trial and error are required. Pollution control achieved by changing
the process of production is a more fundamental method, and it may in some
cases lead to a reduction in the total cost. However, the initial cost of changes
in production process tends to be higher, and it is more difficult for SMEs to
undertake alone because they are constrained financially and technologically.
Therefore, support in many aspects is required from external organizations.

SMEA also conducted research on SMEs’ use of external organizations when
they took measures for pollution control (SMEA, 1974, p. 236). The result was
that 42 per cent of the SMEs used technical guidance provided by the relevant
bodies of local governments or LGRIs, and this figure is greater than in the
case of large enterprise (29 per cent). On the other hand, when it comes to
the pollution control equipment, there is the reverse tendency; that is, while
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28 per cent of SMEs used technical guidance from LGRIs, 44 per cent of large
enterprises used such guidance. We could say that, at least in the beginning
of the 1970s, this result shows that pollution control equipment providers
had not necessarily conducted adequate research and development on pol-
lution control technologies for SMEs, and this resulted in an increased role
for public research institutes in assisting SMEs in taking proper pollution
control measures rapidly in response to environmental regulations.

Role of local governmental research institutes in pollution control

SMEA compiled cases of pollution control by SMEs in the 1970s, and among
these, there were some cases in which the technical guidance of LGRIs played
an important role in promoting pollution control measures. For example, in
nine cases out of the 18 that are treated in SMEA (1975), the role of LGRIs is
mentioned. However, the cases in these books were not collected with random
sampling; thus, needless to say, this result cannot be directly generalized. Yet,
we may say that there was a tendency for LGRIs to play an important role in the
promotion of pollution control measures for SMEs.

Among the cases collected, there are those where enterprises asked providers
of pollution control equipment to present estimates but the equipment was too
expensive to purchase. Thus, with the support of local governmental research
institutes, the enterprises attempted to respond to the regulations and finally
succeeded in controlling pollution while decreasing the cost dramatically at the
same time.

Among these cases, K Ltd in Kagoshima Prefecture presents one of the most
typical cases in which LGRIs played a crucial role in promoting measures for
pollution control (SMEA, 1975, pp. 64-72). Although K Ltd was required by the
regulatory authorities to properly treat wastewater it discharged, it did not have
its own technologies for treating wastewater at that time. K Ltd had requested
estimates from manufacturers on construction of pollution control equipment,
but either the estimates were too expensive or the equipment was of doubtful
quality. Thus, K Ltd visited an LGRI for technical guidance, and started to try to
treat the problems. In order to design a system for controlling wastewater, it
was necessary to know the quantity and quality of the water. Thus, the LGRI
repeated water tests and analysis and gathered basic data. Using the data, K Ltd
investigated the condition of wastewater discharge and designed a treatment
system for wastewater by itself, finally succeeding in controlling its pollution
adequately. Although one manufacturer’s estimate was about 30 million yen,
the actual cost turned out to be 8 million yen. In addition, the actual run-
ning cost was approximately a quarter of the estimated running cost.

This case shows how pollution prevention equipment available from man-
ufacturers was sometimes too expensive for SMEs and not necessarily appro-
priate to their needs, and it was sometimes possible for SMEs to attain the
level mandated by regulation through their own efforts and avoid purchasing
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expensive equipment.* Technical guidance from LGRIs functioned to boost
the efficiency and effectiveness of the SMEs’ efforts. Moreover, the LGRIs’ role
is not only technology transfer, which already takes place, but also improve-
ment of the ability of SMEs to innovate by themselves.

2. Actual condition of local governmental research
institutes

LGRIs were established in each prefecture and some large cities primarily in
order to develop the technological capabilities of regional industries by pro-
viding technical guidance, providing tests on request and conducting their
own research and development (R&D) activities. Many of the institutes have
a long history in their regions. While national research institutes and uni-
versities mainly conduct basic research, LGRIs conduct applied research and
development, and they have played a large role as organizations for trans-
ferring technology to SMEs in each region. While most of the LGRIs are
involved in general manufacturing and agricultural research, some prefec-
tures or cities have established special research institutes that reflect the local
industrial features. For example, each prefecture in the Tohoku area has a
research institute devoted to brewing, and most of the prefectures with a sig-
nificant textile industry have research institutes devoted to textiles. Starting
in the 1960s, each local government has had to tackle environmental prob-
lems, and most of the local governments have established a research insti-
tute for pollution control or environmental protection. While the research
institutes for environmental protection have played a great role in measur-
ing pollution and grasping the effects of environmental damage, it is the tra-
ditional research institutes devoted to manufacturing that have usually
played the major role in providing technical guidance to SMEs for imple-
mentation of pollution control measures.

Tables 3.2, 3.3 and 3.4, respectively, show the number of research institutes,
the amount of R&D expenditures, and the number of researchers by sector in
Japan. About a half of the research organizations are LGRIs. This is because all
prefectures and most large cities have their own research institutes; therefore,
LGRIs have at least eased the imbalance in R&D activities among regions in
Japan. This contrasts with national research institutes, more than 30 per cent of
which are concentrated in Tsukuba area. The number of researchers employed
at LGRIs is also high. The R&D expenditure of LGRIs is, however, the small-
est among the research institutes.

Since the 1980s, the number of LGRIs has been decreasing. This is a result of
the integration of LGRIs since the 1980s, in keeping with the overall trend of
administrative and fiscal reform by local government. As Table 3.5 shows, the
R&D expenditure per person at LGRIs is far smaller than at other research
organizations. This reflects the bad research conditions at LGRIs. Limited R&D
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Table 3.5 R&D expenditure per researcher (million yen)

FY Enterprises Research organizations
National Local Private
1970 8.75 5.84 4.86 9.96
1975 11.49 12.59 8.12 40.95
1980 18.14 18.73 11.86 48.78
1985 25.70 22.66 13.80 56.02
1990 29.52 30.14 18.43 51.34
1995 24.95 43.73 20.03 42.27
2000 25.04 45.20 19.10 47.82

Source: Compiled by author from Tables 3.3 and 3.4.

expenditure results in delays in new investment and remodelling of research
facilities, which makes it difficult for LGRIs to conduct research and provide
technical guidance that reflects the advanced knowledge embodied in the lat-
est facilities. And at the same time, the low R&D expenditure is indicative of
a feature of LGRIs, namely that the research activity of LGRIs is catch-up
rather than pioneering and, thus, the expenditure required is not necessarily as
large as that of other institutes.

3. Case of the Tokyo Metropolitan Industrial Technology
Research Institute

In this section, to provide another example of LGRIs, we treat the case of the
Tokyo Metropolitan Industrial Technology Research Institute (TMITRI) and
look into the actual condition of its technical guidance and its R&D activ-
ities on pollution control by SMEs.

Technical guidance by TMITRI

TMITRI today is the result of multiple integrations over time of public research
institutes in Tokyo. Although the Tokyo Metropolitan Government maintains
some research institutes other than TMITRI, TMITRI is the largest among them.’
Table 3.6 shows the outline of TMITRI, the number of researchers, technical
guidance, the budgets for R&D and so on. As of 2003, the number of researchers
was 158 and R&D expenditure amounted to approximately 1.2 billion yen.
However, in the middle of 1970s, the number of researchers exceeded 200.
In Japan, technical consultations and guidance provided to SMEs concern-
ing pollution control increased rapidly in the beginning of the 1970s, when
environmental disruptions happened in succession and environmental regula-
tions were rapidly introduced or strengthened. Also in Tokyo, the Metropolitan
Government tried to execute its own strict plan for pollution control in add-
ition to the nationwide regulations. In response to the trend, in 1972 TMITRI
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Table 3.6 Outline of TMITRI

FY Number of Number of Number of Number of Budgets for R&D
researchers consultations guidances R&D projects (Thousand)

Usual Special

1970 188 30,653 131 72 7 44,937
1975 202 29,929 254 54 6 146,538
1980 190 31,189 260 52 5 168,295
1985 172 33,945 228 50 4 167,953
1990 167 36,000 250 50 6 172,652

Source: Compiled by the author from TMITRI (1992), pp. 20-3.

established a corner for consultations concerning pollution control technolo-
gies.® In those days, consultations concerning pollution control accounted for
the majority of the consultations. For example, in the field of inorganic chem-
ical industry alone, consultations concerning pollution control amounted to
approximately 6,000 per year in the mid-1970s, when the number of total con-
sultations was about 35,000.” The number of technical consultations related to
pollution control has been about 400-500 recently, and these have accounted
for about 1-2 per cent of the total.® While most of the consultations have been
from SMEs, consultations from large enterprises account for about 10 per cent.
Consultations have been requested not only by enterprises subject to environ-
mental regulations but also by manufacturers that provide pollution abatement
equipment, although the latter have not been frequent.

TMITRI receives many kinds of technical consultations. The simplest cases
are resolved completely by telephone, by telling callers about the technologies
capable of treating the existing pollution; however, such cases are not frequent.’
After consultations, technical guidance is conducted as necessary.'? In some
cases, the equipment installed has not reduced the pollution, although it was
supposed, theoretically, to work well. Even if the equipment is the type of
end-of-pipe technology that is considered to be comparatively easy to handle,
trial and error is often required for it to work well. In other cases, a funda-
mental transformation of the production process is required. These treat-
ments are more than a simple transfer of pre-existing technologies. In
addition to conducting technical guidance responding to individual needs,
TMITRI has also provided several training courses in order to improve the
technical ability of SMEs in general.

One factor that enables LGRIs to conduct proper technical guidance is that
they conduct their own R&D and improve their knowledge. In TMITRI, ordin-
ary R&D and special R&D are conducted. While the former is determined by
considering the administrative needs for research in Tokyo and the requests of
industry groups, the latter type of R&D is for the purpose of resolving the
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Table 3.7 Number of ordinary R&D projects

FY Energy Pollution Quality of New Total
saving  control products products
1971 10 6 27 33 76
1972 2 8 29 13 52
1973 8 12 20 14 54
1974 4 13 22 14 53
1975 7 12 21 14 54
1976 10 12 16 16 54
1977 7 8 17 18 50
1978 8 6 20 16 50
1979 8 4 23 17 52
1980 13 3 19 17 52
1981 10 3 21 19 53
1982 10 2 21 18 51
1983 13 2 18 17 50
1984 6 1 19 24 50
1985 9 2 18 21 50
1986 8 2 16 24 50
1987 6 1 19 24 50
1988 4 2 21 23 50
1989 3 2 20 25 50

Source: TMITRI (1992), p. 72.

problems that SMEs commonly have not only in Tokyo but all over Japan, and
the cost is expected to be relatively high. Some of the projects have been pro-
vided with subsidies from the national budget. For urgent problems, the gov-
ernor has occasionally issued directives concerning the subject of the research.!!
Table 3.7 shows the trends in ordinary R&D. Until the end of the 1970s,
development of pollution control technologies had been regarded as the most
urgent R&D topic. R&D for pollution control was conducted frequently then
but, since the 1980s, there have been only one or two R&D projects on pol-
lution control. After the first oil shock in the mid-1970s, R&D for energy saving
became one of the major fields. A similar trend was seen in enterprises.

Cases of technical guidance for the plating industry

The plating industry, which is a typical pollution-intensive industry and is com-
posed mostly of SMEs, is concentrated in the Tokyo area and it is, so to speak,
the local industry of Tokyo. TMITRI has often provided technical guidance to
the plating industry since around 1950 (The Association of Tokyo Plating
Industry, 1990, pp. 324-5). This technical guidance begun by TMITRI had great
impact on nationwide technology policies for SMEs. For example, the Small-
and Medium-sized Enterprise Agency introduced subsidies for prefectures in
order to promote technical guidance by each prefecture. After concerns over
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environmental problems were raised, technical guidance for the plating
industry came to focus mainly on the treatment of wastewater. Through such
detailed efforts, TMITRI has maintained a close relationship with the plating
industry groups. Since it has become apparent that the trend is towards
stronger environmental regulations, TMITRI has often received the consul-
tations from the plating industry groups that want to attain the target set by
environmental regulations.!? The Association of Tokyo Plating Industry itself
acknowledges that the technical guidance of TMITRI has been very effective.!3

The plating industry has had a close relationship with not only TMITRI but
also the relevant authorities. In the beginning of the 1970s, many of plating
factories were interspersed among houses in the city, and it became difficult
to continue operation because of the load they placed on the environment.
However, many of plating factories were small and technologically and finan-
cially restricted, and thus it was difficult for each factory alone to decrease
the load. Jointly responding to administrative guidance from the Tokyo
Metropolitan Government, many of plating factories decided to move to a
landfill area in order to treat their wastewater collectively. At the same time,
the plating industry group also decided to construct a collective facility to treat
the cyanide in the wastewater discharged from each factory. In order to imple-
ment these projects properly, parties concerned formed a special committee,
mainly composed of the relevant authorities and the industry group. TMITRI
was also involved in the committee as a technical adviser. In those cases, sev-
eral types of assistance were provided by Tokyo Metropolitan Government.!*

There are cases where innovative technologies were developed through the
close relationships between TMITRI and the industry groups. Among recent
environmental regulations for the plating industry, the emission standard for
boron was strengthened to an extremely strict level, making it impossible to
attain the goal with the traditional technologies. TMITRI received a request
from the plating industry and started engaging in R&D. After trial and error,
the institute succeeded in developing technologies for abating the boron in
wastewater as well as a new method that does not use boron in the production
process. The former is an example of end-of-pipe technologies and the latter is
an example of cleaner production technologies. Both were patented and it is
particularly noteworthy that the latter is the first method in the world that does
not use boron in the production process.

Role of the regulatory authorities in technical guidance

Although we have discussed the role of LGRIs, not only LGRIs but also the
regulatory authorities have provided technical guidance for implementation of
pollution control measures in practice. From the beginning to the middle of
the 1970s, when urgent responses to strengthened environmental regulations
were required, the engineers of the regulatory authorities were also playing an
important role in assisting SMEs to take pollution control measures by provid-
ing them with technical guidance.!® In this period, it seems there was a tendency
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Table 3.8 Number of engineers at Pollution Control Bureau

FY Secretariat Engineers Total

ERI  Except ERI  Total

1970 162 51 131 182 505
1972 296 54 187 241 550
1974 377 62 274 336 735
1976 362 58 273 331 712
1978 343 54 268 322 689
1980 330 53 260 313 661
1982 321 51 259 310 642
1984 303 49 254 303 611

Note: ERI stands for Environment Research Institute.
Source: Compiled by the author from the annual report of the
Pollution Control Bureau, Tokyo Metropolitan Government.

for the regulatory authorities to also play an important role in technical
guidance for pollution control not only in Tokyo, but also in other regions.'®
Table 3.8 shows the fluctuations in the number of engineers in the Pollution
Control Bureau of the Tokyo Metropolitan Government. In the mid-1970s,
the number of engineers assigned to the bureau, excluding the engineers and
researchers of the Environment Research Institute, reached 280, which
accounted for 38.5 per cent of the employees and was larger than that of
TMITRI. This technostructure enabled the authorities to conduct effective
technical guidance. In addition to the original technical guidance that LGRIs
provided on their own, when pollution control authorities provided admin-
istrative guidance, LGRI researchers sometimes examined the technical pos-
sibilities of the guidance upon request from the regulatory authorities.!”
However, there were few cases where the regulatory authorities formally
asked TMITRI to examine the technical possibility of their administrative
guidance, and the collaboration between them was limited to the level of
relationships between individual researchers and engineers in many cases. This
means that LGRIs and the regulatory authorities have usually conducted
technical guidance independently.

Once the urgent responses of enterprises to environmental regulations had
been implemented, the role of the regulatory authorities in providing technical
guidance to SMEs gradually decreased. There were the cases in which the engin-
eers who had been hired by the regulatory authorities were reshuffled to
LGRIs.!8 It is true that the number of engineers at the bureau decreased after
the mid-1970s, but their proportion to the total number of employees did not
decrease, as shown by Table 3.8. Therefore, the ability of the control bureau
to provide technological guidance did not decrease markedly. Once urgent
responses to environmental regulations had been implemented, it seems that
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there was a tendency for the regulatory authorities’ role in providing technical
guidance to diminish in areas other than Tokyo as well. This problem will be
discussed below.

4. Advantages and problems of local governmental
research institutes

Advantages of local governmental research institutes

As mentioned above, the role of LGRIs varies from offering technology infor-
mation to providing technical guidance based on advanced R&D activities
conducted on their own. Since information-gathering cost was extremely high
for SMEs in the 1970s, the SMEs particularly welcomed even simple functions
such as provision of recent technology information by LGRIs. However, the dif-
fusion of the Internet has sharply decreased the information-gathering cost.
It is true that the need to provide technology information will not vanish as
long as there is a technical disparity between LGRIs and SMEs, and this dis-
parity will not easily disappear,'® but the importance of the simple function of
provision of technology information by LGRIs is unavoidably diminishing.
Considering this situation, it seems that what is required of LGRIs most today
is technical guidance based on their advanced R&D activities and accumulated
experience.

With respect to technical guidance, what advantages can LGRIs offer to SMEs
compared to universities and national research institutes? Because one of the
main purposes for which LGRIs were established is to contribute to the tech-
nical progress of SMEs in each region, it is comparatively easy for SMEs to use
LGRIs’ services. In comparison, many SMEs feel that the threshold is high at
universities and national research institutes. Thus, as described above, many
SMEs visit LGRIs more often than universities and national research institutes
for technical guidance. In order to respond to the consultation properly, data
related to trade secrets, such as the detailed contents of material discharged into
water, are sometimes required. LGRIs conduct tests on request as one of their
services; therefore, it is comparatively easy for LGRIs to obtain such data.?’
Thus, instead of the regulatory authorities, LGRIs are more appropriate organ-
izations for providing technical guidance.

The career paths of researchers in LGRIs have also facilitated the formation
of close relationships with SMEs. Since researchers at LGRIs in Japan typically
spend their entire careers with one institute, it is relatively easy for researchers
at LGRIs and firms in the region to develop a close relationship.?! The accu-
mulated experience of LGRIs in providing technical guidance strengthens their
ability as organizations for technical guidance. Although the number of con-
sultations on pollution control has been decreasing recently, in the process of
responding to consultations from SMEs, LGRIs construct, so to speak, a practical
‘database’ for pollution control measures. The word ‘database’ is also used as
a metaphor here; that is, it includes the experience accumulated by researchers



Yasushi Ito 83

at LGRIs, which is not necessarily compiled in explicit form as documents or
electronic media. The existence of this ‘database’ has improved the ability of
LGRISs to treat problems. That is, there is a positive feedback loop. Although a
certain level of research ability is a prerequisite, that alone would not necessar-
ily be sufficient to solve SMEs’ pollution control problems. It could be said that
the existence of the ‘database’ accumulated through the long experience is the
maximum advantage of LGRIs as organizations for technical guidance, although
other research institutes such as national research institutes and universities
in general possess a higher level of research ability.??

Differences between the technical guidance of LGRIs and
the authorities

As mentioned in ‘Role of the regulatory authorities in technical guidance’,
in the period when environmental regulation was rapidly strengthened, not
only LGRIs but also the regulatory authorities played an important role in
technical guidance for pollution control. Were there any differences between
the roles of the two in technical guidance?

Since LGRIs are, of course, research institutes, their ability to perform research
is, in general, superior to that of the regulatory authorities. Thus, when ad-
vanced treatments were required, most firms asked for the advice of LGRIs. In
the cases where the required level of technical guidance is not so advanced,
the regulatory authorities are also capable of responding to the consultations.
As mentioned above, data related to trade secrets are sometimes required in
order to conduct appropriate technical guidance for pollution control. In cer-
tain cases, there were some firms that hesitated to offer the regulatory author-
ities important data related to trade secrets for fear that the regulations would
be strengthened using the data offered. These firms visit LGRIs rather than the
regulatory authorities for technical guidance, even in the cases where the regu-
latory authorities could sufficiently treat the problems. However, if the regula-
tory authorities, which have the power to change the strictness of regulations
such as those on emission levels, were trusted not to introduce regulations
that would impose a heavy burden on SMEs, they could play a role similar to
that of LGRIs, judging from the cases in Tokyo and Nishi Yodogawa Ward.?3
Consequently, if the technostructure of the regulatory authorities is high
enough to conduct technical guidance (even though their research ability is
not as high as that of LGRIs) and if they could obtain the trust of the SMEs
in the region, then which organization the SMEs would choose to depend
upon when they require technical guidance would be mostly determined by
their relationship to date with the respective organizations and the level or
difficulty of the technical guidance required. We could say that there are basic-
ally few differences between the roles of the two at the initial stage of taking
measures. This indicates that the most advanced knowledge is not necessarily
required in order to provide appropriate technical guidance in many cases,
and it is important that there exists an organization in each region where
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both information about pollution control and technical consultations are
readily available, even if the organization is not in the form of a research
institute.

After the first round of introducing or strengthening of environmental
regulations was completed, there were not so many options for companies to
choose from when it came to technical treatments that were comparatively
easy to introduce; that is, there were not many treatments available with low
marginal cost. Therefore, it was natural that the regulatory authorities’ role
in technical guidance for pollution control measures decreased after the
mid-1970s.

Recent problems at local governmental research institutes

There have been some recent problems that may undermine the ability of
LGRISs to provide technical guidance. The first problem that should be pointed
out is that the number of LGRIs has been decreasing as a result of the integra-
tion of LGRIs. As mentioned above, it is important that institutes that are
capable of conducting technical guidance exist in each region; thus, the
decrease in LGRIs themselves might be calamitous. If the number of LGRIs
decreases due to the integration, one option is to open branch offices where
the antecedents of integrated LGRIs used to be. In that case, even if some of
LGRIs are integrated, the places where technology information is easily avail-
able would not necessarily decrease at once. In the long term, however, some
of the branches might be closed.

In a similar vein, another problem that can be pointed out is that the num-
ber of experienced researchers at LGRIs has been decreasing, following the
overall tendency in Japan towards staff reductions due to local government
budget constraints. Although the number of researchers is decreasing, LGRIs
are required to play new roles, such as coordinating collaborations between
universities and industry, in addition to their traditional roles. Collaboration
between universities and industry itself is important and, in order to involve
SME:s in the collaboration, LGRIs are appropriate coordinators because they
generally grasp the technical and economic conditions of SMEs in the region.
However, the purposes of the collaborations now in progress are not really
suited to most SMEs but are better suited to advanced enterprises that are com-
petitive. In practice, while there are a few competitive SMEs, many SME:s find it
difficult to attain the level required by environmental regulations without the
support of LGRIs. Adding new roles to LGRIs could make it difficult for them to
execute their traditional roles, like technical guidance, thereby decreasing the
effectiveness of environmental policies for SMEs.

LGRIs themselves sometimes admit that, when it comes to providing tech-
nical guidance that requires experience, the level of the technical guidance
provided has decreased (TMITRI, 1992, p. 62.). As mentioned above, if the
technical guidance of LGRIs is effective, the effectiveness can be attributed to
the contribution of the large amount of know-how accumulated in the process
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of conducting various types of technical guidance. Experience needs to be
accumulated as an organization in order to conduct effective technical guid-
ance. Complete documentation of know-how is impossible because some of it
can be transmitted only through face-to-face communication. If new researchers
are not assigned to LGRIs and the average age of the staff rises, it may be dif-
ficult to transmit to the next generation the know-how that is said to be the
most valuable asset of LGRIs. It is often said that many SMEs in Japan do not
have successors to carry on the business, and the transmission of manufac-
turing skills to the next generation is difficult. In many LGRIs, if new hiring
of researchers is suppressed, a similar problem may occur.

5. Concluding remarks: implications for
developing countries

In this chapter, we have discussed the role of local governmental research
institutes in assisting SMEs with their pollution control measures, a matter
to which sufficient attention has not been paid so far. It was confirmed that
LGRIs are able to assist SMEs with the implementation of measures for pol-
lution control, and this assistance can improve the effectiveness of environ-
mental policies in Japan. Finally, let us consider the implications of Japan'’s
experience with LGRIs for developing countries.

One of the most fundamental reasons why LGRIs could be established in
many regions in Japan was that Japanese society was capable of supplying suf-
ficient researchers and engineers to local research institutes. This capability is
highly dependent on the national education and innovation system, and it is
almost impossible to establish such a system in the short term. One of the rea-
sons why environmental policies are not always effective in developing coun-
tries is that there is an insufficient number of researchers and engineers who
are engaged at the field level in implementing pollution control measures.
Consequently, the first requirement in developing countries is to construct and
improve the education systems, which supply the researchers and engineers.
This is a prerequisite for establishing research institutes like the LGRIs in Japan
in other developing countries.

The next question is, if sufficient researchers and engineers are supplied, then
is it possible to establish institutes that can conduct effective technical guidance
for pollution control in each region? It is possible that local public research
institutes may not be able to secure a sufficient number of engineers even if the
supply of engineers is sufficient on a nationwide scale. However, even in the
case that local research institutes cannot offer favourable terms, they could
secure excellent engineers if the social credibility of local government or local
research institutes is high enough. As mentioned above, the social credibility
of LGRIs is also crucial for the effectiveness of technical guidance. Even if it is
possible to establish an organization like the local public research institutes in
Japan and arrange for researchers and engineers, the institute will not be able
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to obtain sufficient data and conduct effective technical guidance for pollu-
tion control if the institute is not socially trusted.

Thus, it is necessary not only to establish and maintain the facilities, but also
to ensure that the social situation is such that SMEs can easily use the services
of local institutes for pollution control.

Notes

1.

11.

Examples of this type analysis are Zerbe (1970), Downing and White (1986) and
Milliman and Prince (1989). Among them, it could be said Milliman and Prince
(1989) is the most detailed and comprehensive analysis. Most of this type of theoret-
ical analysis indicates that economic instruments like the environmental taxes exert
a stronger incentive to engage in research and development than direct regulations.

. For example, the OECD (1975) evaluates the effectiveness of the preferential loan in

Japan. Japan Environmental Corporation (JEC), which was typical of organizations
that provided preferential loans, not only provided preferential loans, but also con-
ducted technological studies concerning the equipment which was the object of the
preferential loans. See Akira Morishima, Kankyo Jigyodan no Keii (History of Japanese
Environmental Corporations) (interview, in Japanese), in Research Group on Environ-
mental Policies in Asia (2002), pp.119-36.

. In economics, whether public knowledge accumulated in public research institutes

(e.g., LGRIs, national research institutes and universities) directly or indirectly pro-
motes industrial innovation has provoked a controversy from both theoretical and
empirical viewpoints. Jaffe (1986) studied the effects of distance between industry
and public research institutes on innovation by industry using patent data and
asserted that the proximity of a company to public research institutes bears closely
on the benefit from spillovers of R&D activities. This result shows that, while
spillovers from public research institutes promote innovation of firms, the spillover
is geographically limited. Similar studies are conducted and developed in, for
example, Acs et al. (1992), Autant-Bernard (2001).

. Needless to say, this does not mean it is always possible.
. Although the name of the nucleus of the TMITRI’s antecedent was not the same

before the integration, we also call the institute before the integration TMITRI in
this chapter in order to avoid confusion.

. Not only TMITRI but also most of the LGRIs in other regions implemented special

measures for promoting pollution control technologies for SMEs in those days.

. TMITRI (1992), p. 60. This figure is the number of consultations concerning actual

pollution control. Consultations concerning the development of environmentally
friendly products are not included in this figure. Thus, consultations concerning
environment were more frequent.

. In 2003, the number of the technical consultations for pollution control received

by TMITRI was 473, which is just 1 per cent of the total. Annual Report of TMITRI
(2003), p. 61.

. Personal communication with researchers at TMITRI (19 January 2004).
. After 1981, the technical adviser system was introduced. When the technical guid-

ance that is required is expected to take a long time, the enterprise that needs it
contracts the adviser, who registers with TMITRI, and TMITRI shares half the cost.
For example, concerning the PCB problem, Ryokichi Minobe, the governor of
Tokyo, directed each research institute of the Tokyo Metropolitan Government to
engage in research to find a technical solution. See TMITRI (1992), p. 61.
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Concerning the plating industry in Tokyo, technical consultations in response to
environmental regulations are often brought in through the industry group.

The Association of Tokyo Plating Industry (1990), pp. 324-6. In this reference, tech-
nical guidance by the antecedent of TMITRI is often mentioned. Concerning tech-
nological development, in general, industry groups tend to undervalue the role of
public institutes and to emphasize their own efforts; therefore, the role of the
antecedent of TMITRI is actually thought to be crucial.

A plating enterprise called A. Ltd, which participated in the collective relocation to
landfill area, said that the relocation and the change of the production process there
could not have succeeded without repeated assistance by Tokyo Metropolitan
Government. Personal communication (11 May 2004).

Personal communication with researchers at TMITRI, as mentioned above, and
Mr Kazuo Hishida, who was formerly an official of the Tokyo Metropolitan
Government and who had long been engaged in fieldwork supervision and tech-
nical guidance for pollution control measures.

Nishi Yodogawa Ward, which is located in the northwestern part of the City of
Osaka, is mentioned as another example of this situation. Since Nishi Yodogawa
Ward has housing that intermingles with small and medium-sized factories, several
cases of environmental damage happened. The City of Osaka organized the Special
Task Force for Pollution in Nishi Yodogawa Ward in order to ease pollution urgently
in 1970. The Task Force was composed of 13 staff members who were all engineers
and specialized in detailed research on pollution sources and who offered technical
guidance for pollution control. A separate analysis group of three staff members
was organized to support the Task Force by examining the relationship between the
concentration of air pollution in the area and the data on the amount of air pol-
lutant emissions from each factory obtained through spot inspections by the Task
Force. The group sent the findings to the Task Force to serve as a guideline for its
activity. The Task Force sometimes provided ‘top down’ technical guidance, but the
members of the Task Force also sought technical measures together with engineers
from factories to achieve the levels required by environmental regulations. The City
of Osaka introduced preferential loans for SMEs to install pollution abatement
equipment. When SMEs in Nishi Yodogawa Ward applied for the loans, the Task
Force examined the effectiveness and provided technical guidance. Due to its
attitude, the Task Force could obtain the trust of many factories in Nishi Yodogawa
Ward, and there were only a few cases of trouble between the Task Force and the
factories in this area. The Special Task Force achieved its goal and was disbanded in
1973. The members of the Task Force, except the analysis group, were hired by the
regulatory authorities, not as researchers at LGRIs. See Kuroda (1996), pp. 211-81 and
World Bank (1996), pp. 43-53.

Personal communication with the researchers at TMITRI, as mentioned above.
Public research institutes other than TMITRI were also involved in technical
guidance.

Personal communication with researchers of TMITRI, as mentioned above. There
was also a reshuffle among the research institutes.

TMITRI set up a corner in 1969 with equipment catalogues from many enterprises,
regardless of pollution control technologies. At the end of the 1990s, this corner was
closed but there were many requests from SMEs for the corner to be continued.
This episode shows that it is still expensive for SMEs to gather technology informa-
tion, even today, and, thus, the function of LGRIs in providing technology infor-
mation is still important.

Personal communication with researchers at TMITRI, as mentioned above.
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21. On the other hand, there are shortcomings in a career system where few reshuffles
of researchers occur. The technological and research skills of the staff might become
obsolete and the low rate of turnover of the staff makes it hard to bring in new
researchers with high skills in emerging technology and research areas. See Shapira
(1996), pp. 317-34.

22. Needless to say, both universities and national research institutes have provided tech-
nical guidance to SMEs and some of them have been effective. However, technical
guidance for SMEs is not the main purpose of the institutes; thus, how frequently
researchers provide technical guidance depends upon the characteristics of the
individual researchers.

23. According to Mr Hishida, mentioned above, he always tried not only to abate pol-
lution but also improve the productivity as much as possible in order to decrease
the burden even a little when he conducted technical guidance for pollution control.
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Administrative Guidance of
Japanese Local Government for
Air Pollution Control

Ryo Fujikura

Introduction

Administrative guidance (Gyoseishido) has been conducted in the various fields
in Japan. During the post-war period, the Ministry of International Trade and
Industry (MITI, currently the Ministry of Economy, Trade and Industry) fre-
quently issued administrative guidance in order to promote infant industries,
protect declining industries, rearrange the national industrial structure and
control public enterprises (Oyama, 1996, p. 44). While MITT only partially suc-
ceeded in attaining these objectives, the guidance has often been lauded as a
successful soft tool adopted by the national government that contributed to the
remarkable development of the Japanese economy. On the other hand, the
accusation has often been made that the guidance is a symbol of the opacity
and ambiguity of the Japanese administration, and this assertion has been
made particularly by the United States government, which is impatient with
the trade imbalance between the two countries (Shindo, 1992).

Administrative guidance has also been issued by Japan’s local governments
to local industries, with one of the objectives being to control industrial pol-
lution. In December 1970, the national government finally adopted a substan-
tial pollution control policy because most of the industrial cities faced
serious pollution. However, it was not until the late 1970s that the results of
the new policy began to appear and the industrial pollution problems were
substantially solved. In some industrial cities, such as Osaka and Kitakyushu,
however, improvement of the situation started during the early 1970s.
Administrative guidance given by the municipal governments in those cities
played a central role in pollution control.

The Osaka Municipal Government of Osaka Prefecture issued administrative
guidance that was based neither on the national laws nor on local ordinances.
No sanction against non-compliance with this guidance was stipulated. In
Kitakyushu City of Fukuoka Prefecture, the guidance was provided based on
pollution control agreements (PCAs) concluded between the municipal gov-
ernment and local industries. No sanctions were stipulated in the PCAs,

90
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either. The guidance in both cities was mainly provided orally, in a rather
unofficial manner. No obvious compelling power to enforce the compliance
seems to have existed. Despite its unclear legitimacy, administrative guidance
in both the cities successfully reduced pollution from stationary sources, par-
ticularly sulphur oxide emissions, during the early 1970s.

A number of studies were conducted on administrative guidance issued by
the Japanese government concerning national industrial and financial policies.
There are also several studies on the Japanese experience with industrial pol-
lution during the 1960s and 1970s. However, very few studies have been
conducted on the administrative guidance issued by the local governments
for industrial pollution control. This chapter examines the guidance issued by
the Osaka and Kitakyushu municipal governments, with focus on sulphur oxide
emissions control. First, administrative guidance in Osaka and Kitakyushu will
be described in the following two sections. Then, factors that enabled the
municipal governments to control pollution will be identified. Finally, an evalu-
ation will be made of the guidance from the viewpoint of environmental effect-
iveness, efficiency, transparency and implications for technical cooperation.

1. Osaka City

Social background

Despite the lack of any legal basis for it or sanctions against non-compliance
with it, local industries adopted costly pollution control measures in accord-
ance with the administrative guidance issued by the Osaka Municipal
Government. The specific social background of Osaka City was what made
the guidance effective and compelled the local industries to follow it.

Since the seventeenth century, Osaka City had held a special status among
municipalities and had been granted various types of autonomous authority
by the Japanese feudal government. Since that time, the local communities
and industries have played an important role in the ‘management’ of the Osaka
municipality. Since the post-war period, the role of municipal management
has been undertaken by local development associations (LDAs) established
in each administrative ward. The LDAs have been cooperating with their
municipal ward office to enforce Osaka City’s local policies. The LDA has a
pyramidal structure: the LDA consists of local community unions, which in
turn consist of local communities. The local communities are further made up of
local citizens’ ‘groups’, and every family belongs to one local group. Merchants
and factory owners are influential in local politics, and they are often appointed
as directors of these local organizations.

Due to this traditional cooperation between the municipal government and
the local communities, the citizens view the municipal government as their
own organization for managing their communities. The directors of the local
organizations feel that they themselves ‘administer’ Osaka City. As a result,
the citizens are seldom in conflict with the municipal government.
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This cooperative relationship results in continuous donations by local busi-
nesses and citizens to Osaka City, which is unusual in other Japanese munici-
palities. In turn, the municipal government provides support to local industries,
particularly small and medium industries (SMlIs), in various ways. For example,
the municipal government has been financially supporting local SMIs through
soft loans. Also, the Osaka Municipal Institute of Technologies has granted
patents to SMIs without charge. This mutual relationship between the local
businesses and the municipal government facilitated the implementation of
effective measures for industrial pollution control in Osaka City.

From the mid-1950s, soot and smoke started to annoy citizens as the econ-
omy recovered from the destruction of the Second World War. Most of the air
pollution problems during that period were caused by coal dust. In the win-
tertime, thick smog emitted from building heating systems covered the down-
town areas. The smog sometimes became so thick that it blocked sunlight, and
car drivers had to turn on their headlights even in the daytime. Consequently,
it became clear among local businesses that it was important to adopt air pol-
lution control measures in order to protect human health and to improve
the city’s environmental amenities.

The municipal government encouraged the local businesses to organize Soot
and Smoke Prevention Cooperation Associations, and the first association was
established in 1958 in Higashi Ward. Afterward, an association was established
in every ward, and the Osaka Alliance of these associations was established in
1960. These organizations conducted investigations of anti-pollution technolo-
gies and raised the awareness of the business community. Through this mecha-
nism, the municipal government was able to guide local factories, although
there was no legal basis for such guidance.

The municipal government was dismayed when the Soot and Smoke
Control Law was established in 1962. This law delegated the authority for air
pollution control to the prefectural governors, and the municipal mayor was
not delegated any authority to control pollution.! This eventually clarified
the fact that the guidance of the municipal government to factories lacked
legal basis; nonetheless, the mayor continued to issue guidance.

Almost all the local factories followed the guidance of the municipal govern-
ment and allowed inspections by the local officials without questioning the
legal basis of such activities. There were only a few factories that refused the
inspections. Even the power plants and gas plants permitted the inspections
and followed the guidance, although they were not subject to the Soot and
Smoke Control Law. (They were controlled directly by MITI based on other
laws.) The municipal government was the largest stockholder of the Kansai
Electric Corporation. Osaka Gas Corporation was originally the Municipal Gas
Department and was privatized due to the establishment of the Gas Cor-
poration Law. With this background, the municipal government was able to
control air pollution from the power plant and the gas plant without any
difficulties.
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When the Soot and Smoke Control Law was fully enacted in 1963, the Osaka
Prefectural Government delegated the authority for the enforcement of the
law, including inspection, to the municipal government. The law allowed the
prefectural governors to delegate their authority to the municipalities, but pre-
fectural governments usually resisted transfer of their authority to municipal
governments. In this case, nonetheless, the prefectural government recog-
nized the effectiveness of implementing anti-pollution measures through the
municipal government and was, therefore, convinced to delegate its authority
(Fujikura, 2005).

Administrative guidance

Until 1969, when a national environmental quality standard (EQS) for sulphur
oxides (sulphur dioxide and sulphur trioxide) was adopted by the Cabinet,?
there was no national target for pollution control. The Ministry of Health and
Welfare drafted the Bill for the Standards for Prevention of Living Environment
Pollution in 1955. It stipulated the ‘allowable limit’ of sulphur dioxide at
0.1 ppm. However, the ministry failed to submit the bill to the Diet due to
strong opposition from the business community. The Soot and Smoke
Control Law established in 1962 was able to prescribe emission standards
but not an EQS.

In the absence of a national EQS, the municipal government established its
own environmental target as early as the 1960s. The city organized the Osaka
Municipal Council for Pollution Control and obtained the council’s report,
entitled ‘Environmental Management Standards regarding Air Pollution’, in
19635. The standards included ambient air quality standards for sulphur oxides of
0.1 ppm for a daily average and 0.2 ppm for a maximum one-hour average.
These standards were set with consideration for the criteria established by
the World Health Organization (WHO) and their feasibility. The municipal
government established an administrative guidance plan that incorporated
the standards (Osaka Municipal Government, 1994).

The municipal government held a number of meetings to thoroughly con-
vey to the local business community its pollution control policy, as well as
to convey information about local air pollution, health damage occurring in
the city, administrative guidance, anti-pollution technologies, availability of
soft loans, a factory relocation programme as an anti-pollution measure, tax
exemptions, supply of low-sulphur heavy oil and so on. The meetings were
held at every opportunity, including at the conferences of the Chamber of
Commerce and industry associations, factories’ meetings, commercial facility
meetings and meetings of the Municipal Soot and Smoke Prevention
Cooperation Association.

Factory personnel, including those from SMIs, who attended the meetings
understood the necessity of adopting air pollution control measures and were
able to prepare their own anti-pollution plans. The municipal government
presented a concrete target for emission reduction for individual facilities
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based on solid scientific data and the local environmental management stand-
ards. In order to ensure that the factories attained their targets, the municipal
government requested that the factory personnel each submit an individual
plan for air pollution prevention. Most of the SMIs did not possess adequate
knowledge, and the municipal government provided technical advice. Draft
plans submitted to the municipal government were examined by the munici-
pal officials. No plan was accepted until the planned measures were regarded
as satisfactory by the municipal government, and plans were often returned
to the factories for revision.

Even when a final individual plan was submitted, the municipal government
did not issue any official document to acknowledge the plan. The municipal
government regarded the submission of a plan as a voluntary action. Once an
individual plan was accepted by the municipal government, every factory
actually adopted the measures stipulated in the plan. Through this individual
guidance, the municipal government succeeded in cutting down air pollution.

The Blue Sky Programmes

In 1972, MITI conducted a comprehensive study on industrial pollution (CSIP)
in the Osaka area, including a wind tunnel experiment, and forecast air pol-
lution in Osaka Prefecture based on emissions data of 95 large factories in the
prefecture. It was predicted that the maximum concentration of sulphur
oxides on the ground could be reduced by approximately 30 per cent to 40
per cent if the heavy oil consumed in these factories was replaced by an oil with
a sulphur content of less than 1.7 per cent.3 Then, the prefectural government
established the First Blue Sky Programme in June 1969, and the municipal
government issued administrative guidance for large factories to use the low-
sulphur heavy oil.

However, in downtown Osaka, building heating systems significantly con-
tributed to local air pollution. It seemed that attaining the EQS for sulphur
oxides would be impossible even if all large factories attained their emission
reduction targets and the other facilities complied with the emission standards
of the Air Pollution Control Law established in 1968.* Thus, the municipal
government established the Second Blue Sky Programme in October 1969.
This programme was aimed at reducing emissions from non-production facili-
ties, which were not subject to the national air pollution control law. The
municipal government instructed owners of buildings located in the downtown
areas to switch their fuel to heavy oil containing less than 1.0 per cent sulphur.
Except for a few cases, most of the building owners were cooperative and
switched fuel once they understood the necessity of the measure.

Emergency measures against air pollution in Nishi Yodogawa Ward

In Nishi Yodogawa Ward of Osaka City, small factories were built close to resi-
dential houses and there were numerous complaints against air pollution.
Ambient air quality monitoring had been carried out since 1964, and the
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monthly average of sulphur oxides emissions sometimes exceeded 0.2 ppm.
In 1970, 653 citizens were officially designated as patients suffering from
pollution-related diseases.

Since 1966, the municipal government had conducted intensive monitoring
by establishing monitoring stations at every square of 400 X 400 metres and
had inspected all the 230 factories with smokestacks. Based on the data obtained
from this study and simulation analysis, the municipal government deter-
mined how much each factory contributed to local air pollution and, using
the result of the study, issued guidance to the factories on how they should
deal with the pollution problem. In order to implement emergency pollu-
tion control measures, the municipal government organized the Special
Guard, which consisted of 13 local officers, for Nishi Yodogawa Ward Pollution
Control.

The target of the emergency measures was to attain, within two years, the
national EQS for sulphur oxides, which stipulated 0.05 ppm as the annual
average of the hourly value, whereas the national government had requested
that the municipal government attain the EQS within ten years. The meas-
ures were commenced in 1970, and the ambient concentration, which had
been 0.083 ppm in 1969, decreased to 0.042 ppm by 1972. The target of the
municipal government was thus attained within two years after the com-
mencement of the measures.®

Factors that contributed to successful administrative guidance
Avoidance of pollution control agreements

During the mid-1960s, the Yokohama Municipal Government succeeded in
improving air quality by using pollution control agreements (PCAs) (Fujikura,
2005). The Yokohama Municipal Government concluded PCAs with local
industries one after another whenever a company expanded its production
facility or established a new facility. PCAs were widely appreciated as an effec-
tive tool for pollution control. In Osaka, opposition parties in the Osaka
Municipal Assembly, the mass media and the local academics repeatedly
demanded that the municipal government conclude PCAs with local indus-
try. However, the municipal government refused to do so and continued to
issue administrative guidance without concluding any PCAs with individual
factories.

The municipal government countered that pollution control agreements
bound not only factories but also the government as well. Once the munici-
pal government reached an agreement with a factory, it would not be able to
request any additional measures even when better technologies than those
already subscribed in the agreements were developed. The municipal gov-
ernment was concerned that the pollution control agreements would become
a sort of ‘indulgence’, allowing the factories to operate without adopting the
‘best’ measures being developed in anti-pollution technology, which was experi-
encing dynamic development. Moreover, PCAs concluded in Yokohama
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were not intended as instruments to control pollution from existing factories
that had no plans to expand or renovate production facilities. Such factories
had no incentive to conclude any agreements with local authorities. Thus,
the Osaka Municipal Government opted to institute administrative guid-
ance for factories instead of using PCAs.

Relationship between the government, business and citizens

Small industries in Osaka were technically and financially supported by the
municipality and they felt that they were indebted to the municipal govern-
ment. They felt something of an obligation to follow the guidance of the
municipal government, and they invested in anti-pollution measures once
they understood the pollution problem and the degree of their responsibil-
ity for it.

Company owners and factory managers often served as directors of local
organizations such as LDAs. Many complaints against pollution were submit-
ted to the municipal government through these local organizations, and the
communities often requested that the municipal government hold meetings
to inform the public about the situation of local pollution. Thus, since the
directors of groups raising complaints oftentimes were also the polluters of
the local environment, they were forced to adopt anti-pollution measures in
order to hold their prestige in the community.

Once the municipal government accepted an individual plan for air pollu-
tion prevention from a factory, the government then requested citizens to
endure the pollution until the measures were completed. Citizens trusted
the municipal government and waited for the completion of the measures.
Such mutual relationships among the municipal government, local busi-
nesses and citizens are what enabled the achievement of substantial pollu-
tion control in Osaka City.

Initiative of the mayor

Osaka City had been adversely affected by air pollution since long before the
pre-war period. Dealing with the pollution problem had become a regular
concern of the municipal government. Every mayor understood that the
municipal government had to deal with the air pollution problem. Particularly
since the 1960s, pollution control measures had been the most important
consideration of the municipal government, and the mayor actively expanded
environmental agencies related to air pollution control. In 1975, the number
of staff involved in pollution control reached 192. Such initiatives by the
mayors were welcomed by the local citizens.

Financial support

Among the various national and local measures for supporting the local busi-
ness community,® there was a unique facility in Osaka for purchasing factories’
land that particularly encouraged pollution control among the SMIs. A number
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of factories in Osaka City owned by SMIs were situated on plots that were too
small to install any effective pollution control equipment; hence, the only
viable options for them to address their pollution problems were either to
relocate or shut down their business. According to one study by the municipal
government in 1968, out of 290 factories that had caused (or were likely to
cause) complaints from local citizens, 182 factories considered relocation. Under
Osaka’s facility for purchasing land, the municipal government bought the lots
vacated after SMIs’ factories relocated to other areas. By 1991, the municipal
government had bought a total area of 192,780 square metres from 72 factories.

Through this facility, SMIs were able to obtain funds necessary for acquir-
ing new land to relocate their business and also sometimes even new pro-
duction facilities. This was because the municipal government bought their
land in the city at the market price, which was much higher than the price
of the new land where they relocated. Sometimes, the municipal government
also assessed the environmental impact of the factory at the new site instead
of having the assessment done by the local government responsible for the
site; this was because the local governments trusted the capability of the
municipal government in pollution control.

Through this, the municipal government was able to acquire land in the city,
which it made available for establishing municipal parks and community cen-
tres. While factories utilized this facility, Osaka City eventually lost a significant
portion of its local manufacturing industry. At the same time, nonetheless,
pollution problems due to SMIs were solved.

Administrative guidance after the 1970s

Looking at sulphur oxide emissions currently, stringent national emission
controls are enforced for stationary emission sources, and ambient air quality
meets the EQS throughout Japan, including Osaka City. It has become unneces-
sary for the Osaka Municipal Government to issue administrative guidance to
control sulphur oxide emissions. Presently, the municipal government issues
administrative guidance to control nitrogen oxide emissions, dioxin emissions
and offensive odours from stationary sources.

Most large Japanese cities have established municipal ordinances for pollu-
tion control, and the municipalities are exempt from prefectural pollution con-
trol ordinances. As an exception to the above, Osaka Municipal Government
has not established a municipal ordinance for industrial pollution control,
and Osaka Prefecture’s ordinance is still applied to the emission sources within
Osaka city. Because the prefectural ordinance stipulates no emission standards
for nitrogen oxides and dioxins, the municipal government established muni-
cipal guidelines for these pollutants and issues administrative guidance based on
these guidelines. The guidelines were neither based on any local ordinances nor
approved by the municipal assembly. They are mere internal criteria adopted
within the local administration. The municipal government regards the estab-
lishment of municipal ordinances for pollution control as still unnecessary
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because administrative guidance is effective enough to manage the local
environment. The municipal assembly has not requested to enact a relevant
municipal ordinance.

Large stationary sources of pollution are subject to the national emission
control for nitrogen oxides, the goal of which is to attain the EQS. For smaller
emission sources, which are not subject to the national control, administrative
guidance is issued to cut the individual emission by approximately 40 per cent
from the original amount of the emission. The guidance is usually issued
when a production facility is newly built or replaced. Guidance is also issued
during site inspections conducted by municipal officials. Usually, oral guidance
is given at first, and then an official letter is provided at the next stage if neces-
sary. An official letter is sometimes requested by a factory because it is neces-
sary for the company’s internal processing of the guidance. Only in cases
where the environmental impact of a planned facility is deemed significant,
the municipal government may still request a factory to submit an individual
plan for pollution prevention as before.

In the cooperative atmosphere between the municipal government and local
factories, local factories have followed the guidance without obvious resist-
ance, and the municipal government does not demand stiff adherence to anti-
pollution measures. No lawsuit has been initiated by the local industries
concerning the legality of the guidance.

In the adoption of anti-pollution measures by SMIs, manufacturers of pollu-
tion control equipment play an important role. Many of the SMIs do not even
have knowledge concerning their own production facilities. They do not even
know whether they have registered their production facilities with the prefec-
tural government according to the prefectural ordinance when they installed
the facilities. Therefore, they have to entrust the planning and building of their
facilities entirely to the manufacturers. The manufacturers enquire with the
municipal government concerning the appropriateness of the pollution control
equipment on behalf of their client before actually installing the equipment. If
necessary, guidance is provided to the manufacturer instead of to their client.

The municipal government still regards PCAs with local factories as being
unnecessary. After the Municipal Ordinance for Environmental Impact
Assessment was established in 1998, the significance of the PCA was totally
diminished. Now, monitoring and information disclosure can be enforced
by the ordinance even more effectively than before.

2. Kitakyushu City

Kitakyushu's major industries were iron and steel, chemical products and stone
and clay products. As the city resumed its industrial activities after the Second
World War, Kitakyushu became covered in coal dust just as in the pre-war
period.” As industrial fuel in Kitakyushu City was switched from coal to
petroleum and consumption of coal decreased, the coal dust problem was
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naturally solved. However, sulphur oxide concentrations in ambient air gradu-
ally increased as petroleum consumption increased. The Fukuoka Prefectural
Government was authorized by the Soot and Smoke Control Law to enforce
air pollution control measures. It, however, had only a few officials responsible
for pollution control and all of them were stationed in Fukuoka City, about
60 kilometres from Kitakyushu City. As a result, the prefectural government
took almost no effective action in Kitakyushu.

Silent citizens

Despite severe pollution, the local people did not react, or they may have even
accepted the problem. One of the reasons for Kitakyushu's silent citizens was
their unawareness of the extent of the health effects of pollution. The majority
of the local citizens were factory labourers and their families, and they regarded
smoke from the factories as a ‘symbol of prosperity’. People were particularly
proud of the smoke from the Yahata Works, Japan’s first modern iron mill. They
thought that pollution was an unavoidable by-product of successful economic
development. Everyone knew that the factories provided their jobs and had
significantly improved their standard of living. Moreover, factory labourers
did not regard Kitakyushu as a place to live but as a place to work. Most of
them had come from the rural areas. They tended to return to their home-
town villages and farms after retirement. Thus, their living environment was
of lesser importance compared to the economic benefits they derived from
working in the factories.

Another reason for the citizens’ silence was the dominance of the Yahata
Works in local politics and economics. Before the Second World War, the
Yahata Works was a national iron mill and did not have to pay taxes to the
city. It voluntarily ‘subsidized’ local development projects such as waterworks,
schools and fire stations (Yahata Works, 1980, pp. 608-17; Hayashi, 1971,
pp- 51-60). After the War, the Yahata Works was privatized and became one
of Nippon Steel Corporation’s ironworks. However, the Yahata Works’ influ-
ence remained unchanged from the pre-war period. Two retired Yahata Works
staff members served as mayors of Yahata City before the city became part of
the newly formed Kitakyushu City in 1963. There was a closer relationship
between the municipal government and Yahata Works and other similar enter-
prises than there was between business and government in other Japanese
cities. The majority of the residents were either employees of these industries
or families of employees. Under such circumstances, the local citizens hesitated
to do anything that might threaten or anger these industries. To them, the
likely cost of taking anti-pollution actions clearly surpassed the benefit of a
cleaner environment (Fujikura, 2001).

Women'’s activities for raising public awareness

As time passed, an increasing number of labourers brought up their children
and retired in Kitakyushu. As Kitakyushu became a place to call ‘home’, a place
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to reside and not just to work, more people became concerned about its pol-
lution. It was the women who were first to take action in dealing with the
problem. In the mid-1960s, some of the local women in Kitakyushu organized
groups to study local pollution problems. The polluting enterprises quickly
learned about the women'’s activities and used whatever means they could to
stop them. Many of the husbands of the group members worked at the pollut-
ing factories, and the companies threatened them with personnel transfers.

The women did not directly challenge these enterprises. Instead, they peti-
tioned the municipal government to implement effective anti-pollution meas-
ures and backed up their petitions with the results from their pollution studies.
They also reported these findings to the public. The women produced an eight-
millimetre film about local industrial pollution to show to the public. News-
papers and television stations reported their activities. This stimulated a general
awareness of the impact of local air pollution on human health and the liv-
ing environment. In a survey conducted by the municipal government in
1971, citizens were asked to select ‘three issues about which they felt serious
concern in their daily life’ out of 17 issues. ‘Smog pollution’, at 49.6 per cent, was
the highest, followed by ‘traffic accidents’ (46.0 per cent) and ‘social welfare’
(30.6 per cent).

Criticism of the Mayor and fear of election defeat

Mr Gohei Tani, the mayor of Kitakyushu, was a conservative politician sup-
ported by both the conservative Liberal Democratic Party and local industry.
When he was first elected in 1967, he thought that pollution was strictly a
prefectural matter. However, as the general public became increasingly aware
of pollution problems, the number of citizens’ complaints to the municipal
government about air pollution increased from an annual average of 61 com-
plaints during the 1960s to a record of 179 in 1971. Mr Tani was criticized for
‘the delay in pollution control’ and ‘loose anti-pollution regulations’ by
both the local media and municipal assembly members. From the late 1960s,
Kitakyushu City was always unfavourably compared by the local media and
municipal assembly members of opposition parties with other industrial cities
governed by leftist politicians, such as Yokohama City, where the socialist
mayor managed to regulate emissions from major polluting sources by con-
cluding PCAs with them.

Pollution problems became the most important issue in the 1971 mayoralty
election. Mr Tani's rival, who was supported by the Communist Party, criticized
his pro-business policies and appealed for more stringent pollution control.
Mr Tani was forced to counter this attack by proposing a more progressive pol-
icy on pollution control. It was only through an intensive political campaign
by the business community in support of Mr Tani that he obtained 61 per cent
of the vote and was re-elected. However, the number of votes for his rival was
still more than three times greater than the number of local Communist
Party supporters.
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Both the severity of the pollution problems and the loss of popular support
for conservative politicians finally forced Mr Tani to take drastic anti-pollution
measures. Having just upgraded the eight-member Pollution Control Division in
1970 to a 22-member Pollution Control Department in 1971, he again upgraded
the department to a 47-member Pollution Control Bureau. While the mayor and
senior municipal officials tried to deal with criticisms from the media, these
officials (mostly engineers) simultaneously devoted themselves to enforcing
measures that they believed would be the most effective in controlling
pollution.

The mayor’s fear of election defeat was shared by the local industry mag-
nates, who were his supporters. They gradually recognized that there was no
alternative but to support the municipal government’s increasingly progressive
pollution control measures. If pollution worsened, a leftist would replace the
conservative mayor of Kitakyushu and very likely would impose even stricter
demands upon them. In other cities, leftist politicians supported by local
environmental activists were replacing conservative mayors. In 1971, for
example, despite unfavourable prospects going into the mayoral election, a
socialist politician succeeded in replacing the conservative incumbent mayor
of Kawasaki City, where, as in Kitakyushu, the air was also heavily polluted
by local industries. Kitakyushu'’s local industry was well aware of the very strin-
gent measures being implemented in leftist-controlled cities. The industries’
head offices in Tokyo were also greatly concerned about the increasing number
of leftist local governments. They strongly desired that the mayor of Kitakyushu
remain a conservative. It would be much better for the local factories to adopt
costly anti-pollution measures according to the request of the conservative
mayor rather than to be ‘tortured’ by a new leftist mayor (Fujikura, 2001).

Role of solid scientific data

In 1970, the Fukuoka Prefectural and the Kitakyushu Municipal governments
and the major industries of Kitakyushu established the Joint Committee on
Air Pollution Prevention in Kitakyushu. This joint committee included repre-
sentatives of the 30 factories emitting 97 per cent of the city’s sulphur oxides. In
order to meet the national environmental quality standard (EQS) for sulphur
oxides by FY1973, the municipal government concluded PCAs on sulphur
oxide emissions (First Agreement) with 54 factories simultaneously in 1972,
based on agreements reached by the joint committee.

The PCAs consisted of seven articles, which were identical for all factories
and prescribed the following five obligations: the factory shall (1) attain the
target for emission reductions prescribed in the attached annex; (2) positively
adopt pollution control technologies and continuously upgrade the pollution
control plan included in the annex; (3) consult and obtain the consent of the
municipal government in advance when the annex is amended or an additional
emission source is installed; (4) positively follow administrative guidance issued
by the municipal government, cooperate with every survey conducted by the
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municipal government, submit requested information to the municipal gov-
ernment and conduct other necessary measures; and (5) accept site inspection
by municipal officials.® By concluding such a simple PCA, the concerns of
the Osaka Municipal Government that PCAs would bind the municipal gov-
ernment were resolved. Factories had to adopt the best technologies as they were
developed even after conclusion of the PCA, and the municipal government
remained free to issue additional guidance to the factories.

An important issue was the fair distribution among the factories of the
financial and operational burdens entailed in the anti-pollution measures.
Ideally, the burden would be shared among these factories proportionate to
their responsibility for the air pollution problems. However, they did not
actually know the degree to which their operations were responsible for pol-
lution. In order to solve this problem, the municipal government utilized
the results of a CSIP carried out by MITI.

Prior to the CSIP conducted in Osaka in 1972, MITI started a CSIP in 1969 in
the Kitakyushu area in order to forecast the environmental impact of a new
industrial complex planned for Kitakyushu. It was Japan’s first comprehensive
environmental impact study. Data accumulated by the municipal government
through continuous monitoring were utilized for this study.® Moreover, a
fluorescent substance was sprayed from a helicopter in order to determine
meteorological elements. Based on these data, a wind-tunnel experiment was
conducted and each factory’s share of responsibility for existing air pollution
was determined.

Based on the CSIP experimental results, the municipal government recom-
mended that each factory adopt specific measures, such as installing higher
smokestacks. In the annex of each agreement, there was described a detailed
plan prepared by each factory for reduction of sulphur oxides based on the
city’s recommendations. By utilizing the annex, the municipal government was
able to provide each factory with ongoing individualized and comprehensive
administrative guidance.

Once solid scientific findings were presented to require specific anti-pollution
measures from the factories, the only way for industry to resist was to challenge
that data. One company carried out the same wind-tunnel experiment at its
own expense only to confirm that the city’s data were correct. Because the
data could not be disproved, local industry had no choice but to comply
with the city’s advice. After that, the factories paid more attention to the fair-
ness of the financial and technical burdens placed on local industry for cutting
emissions rather than the reliability of the scientific findings of the municipal
government.

Such arguments concerning fairness were often facilitated under the initiative
of Nippon Steel, the largest company operating in Kitakyushu and the trad-
itional leader of the local industries. All local industries tacitly agreed that
Nippon Steel would represent them and, as a result, the municipal government
only needed to negotiate directly with the Yahata Works of Nippon Steel.
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Once the municipal government and Yahata Works reached an agreement
on any anti-pollution measures, the other companies would comply with the
agreement. The social conscience of the Yahata Works facilitated this process.
The management had always been socially elite and taken pride in their
company’s role in the local society. Once Yahata Works accepted the city’s
stringent anti-pollution measures as being necessary for the general welfare of
the city, it persuaded the other enterprises to comply (Shikata, 1991).

By utilizing higher smokestacks, the EQS was attained by 1973. However, in
1973 the national government replaced the existing EQS for sulfur oxides with
a new EQS for sulphur dioxide set at 0.04 ppm for the daily average one-hour
value and at 0.1 ppm for the maximum one-hour value, almost three times
more stringent than before. The national government required the municipal
government in Kitakyushu to make the ambient air quality meet the new EQS
within five years. The members of the joint committee concluded a new pollu-
tion control agreement (Second Agreement) to further reduce total emissions in
Kitakyushu to one third in order to meet the new EQS by 1977.

In order to comply with the Second Agreement, factories had to switch per-
manently from high-sulphur to low-sulphur heavy oil. In the same manner
as the previous agreement, the fair distribution of the financial burden among
the factories was seriously taken into account. In 1973, the municipal gov-
ernment advised the factories to reduce their emissions uniformly by 30 per
cent within a year. After the municipal government confirmed that all of the
factories had cut emissions by 30 per cent, it advised them to further reduce
emissions by 20 per cent. By 1976, the sulphur dioxide concentrations of ambi-
ent air at all the monitoring stations met the new EQS.

Local industries’ incentives for concluding a PCA and
adopting anti-pollution measures

There was another political reason for local industries to support the conser-
vative mayor by following the advice given by the municipal government in
spite of high economic cost. The annexes of the PCAs included trade secrets
about raw materials, kinds of fuels, the sulphur content of these fuels, fuel
consumption, maximum emissions, etc. Industries could trust the conservative
municipal government to treat these annexes as classified information. They
were concerned that these secrets might be disclosed to the public if leftist
politicians replaced their conservative mayor. For example, all the contents of
pollution control agreements concluded in leftist-controlled Yokohama City
were opened to the public. In order to keep the annexes secret, it was imper-
ative that the conservative mayor not be replaced by a leftist politician and
that local industries follow the advice of the municipal government.

There were also technically reasonable aspects to the adoption of PCAs.
When the ambient air was significantly polluted, the mayor issued a ‘smog
alarm’ in accordance with national law. Once a smog alarm was issued, fac-
tories were required to reduce their operations or switch to a more expensive
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fuel containing lower sulphur. The alarm sometimes lasted several days if
weather conditions remained stable, forcing the factories to pay a high cost
during the entire period. It was cheaper for the factories to adopt anti-pollution
measures. By switching to low-sulphur fuel before the issue of the alarm, the
alarm could be avoided and the factories only had to use low-sulphur fuel for
one day. By concluding a PCA, a factory was able to obtain local weather infor-
mation from the municipal government'® and was then able to take meas-
ures before the situation worsened enough to warrant a smog alarm.

Another technical advantage of concluding a PCA for industries is that it
shortens the period required for administrative procedures. According to the
Air Pollution Control Law, every factory is required to submit advance notice
to the authorities when it establishes a new emission source. Ordinarily, the
factory has to wait 60 days until the report is officially confirmed. However,
the period is shortened to 20 days for factories that have concluded a PCA.
The annexes of the PCA include the industry’s production plan for the coming
five years, with an estimation of emissions during that period. Because the
factory and the municipal government have agreed on the plan, the factory
can implement the production plan without intervention from the municipal
government. Emissions from subcontractors’ factories located within the
grounds of Nippon Steel can be included in the emissions of Nippon Steel,
and the factories are exempted from submission of a plan.

Anti-pollution measures

As industries were required to adopt pollution control measures throughout
Japan, the demand for low-sulphur heavy oil increased and the supply became
insufficient. The price of low-sulphur heavy oil relative to high-sulphur heavy
oil increased dramatically. In 1969, whereas one kilolitre of high-sulphur heavy
oil cost 5,900 yen, one kilolitre of Indonesian heavy oil containing only 0.3
per cent sulphur was 6,100 yen. The price difference amounted to only 3 per
cent; by 1973, however, this difference had jumped to 61 per cent (Yahata
Works, 1982).

Both the high cost and the difficulties of procuring low-sulphur fuel had
inconvenienced Japanese industries. For example, when the municipal gov-
ernment required a particular factory to reduce its sulfur dioxide emissions to
one sixth between 1970 and 1975, the factory estimated that the additional
expense of switching to low-sulphur oil would eliminate half of its ordinary
profits. Despite strong opposition within the company, it nonetheless
accepted the cost increase and changed fuels.

Desulphurization technology had become almost practical by 1974, but the
municipal government remained disinterested in flue gas desulphurizers.
When a factory prepared a plan to install desulphurization equipment, the
municipal government not only requested the installation of back-up emer-
gency equipment, but also asked for a commitment to stop the whole operation
whenever the desulphurization equipment stopped functioning. Thus, with
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the exception of factories such as steelworks that used coal as a raw material
and were already equipped with desulphurization technologies, the switch
to low-sulphur fuel was the only option for Kitakyushu industries to meet
the city’s anti-pollution guidelines.

The switch to low-sulphur fuels and the energy-saving measures imple-
mented after the two oil shocks in 1973 and 1978 had substantially reduced
sulphur dioxide emissions in Kitakyushu. For example, the actual sulphur
oxides emissions of the Yahata Works in 1990 were estimated to be about
2.2 per cent of the 1970 emissions, given the same amount of production.
The switch to low-sulphur fuels and changes in raw materials accounted for
42 per cent, the majority, of the emission reductions. Energy savings and
recycling accounted for 33 per cent and flue gas desulphurization, 25 per cent
(IES, 1996).

Pollution control agreements after the 1970s

Kitakyushu's PCAs were authorized by the Kitakyushu Pollution Control Ordi-
nance, established in 1970. All factories in Kitakyushu City were required to
conclude a PCA with the municipal government. All of the draft PCAs were
examined by the Municipal Pollution Control Committee, which consisted
of external experts, before the municipal government officially concluded
the agreements. As the number of factories increased in the 1980s, however,
the administrative cost became significant. The municipal government
amended the ordinance so that PCAs were only concluded with factories
having production facilities of a certain size. Smaller factories were only
required to submit a covenant to the municipal government.

The original objective of the PCAs was to attain the EQS for sulphur dioxide.
Once that objective was attained, the rationale of the PCA diminished. After
total emission control for sulphur oxides was introduced by the national govern-
ment in 1974, it became possible to conserve the atmospheric environment
without the PCAs. Other pollutants could also be controlled without PCAs.
Acceptance of site inspection and information disclosure was assured by the
introduction of instruments other than PCAs, such as the Municipal Ordinance
on Environmental Impact Assessment.

Administrative guidance is currently being issued based neither on a PCA
nor on a covenant. It is issued during the implementation of national and
local regulations. The PCAs have become mere instruments for publicizing the
city’s efforts towards environmental management. One example of a PCA as
a publicity instrument was seen when the municipal government decided to
establish a facility to decompose polychlorinated biphenyls (PCBs) in the city
in 2001 in accordance with the national policy. In order to obtain public
acceptance, the municipal government convinced the citizens that the facility
would be properly managed by pointing to a PCA concluded with the facility.

Administrative guidance is also issued when complaints are submitted to
the municipal government from citizens. Most complaints are concerning
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noise from factories. In such cases, factories seldom are violating any regulations
but the municipal government advises them of the technical and financial
measures to implement. If necessary, a soft loan is provided by the govern-
ment. Even if the pollution (including noise) is not improved to a satisfac-
tory level, citizens compromise when they see the local officials frequently
visiting the site and working hard. Citizens continue to trust the municipal
officials.

3. Factors contributing to successful administrative
guidance

Although the administrative guidance issued both by the Osaka and Kitakyushu
municipal governments did not prescribe sanctions against non-compliance, it
did successfully reduced sulphur oxide emissions during the early 1970s. In
both cities, there are several common factors that contributed to the effective-
ness of the guidance (Fujikura, 2002).

Complaints of citizens

During the 1960s and 1970s, confrontational anti-pollution movements, which
included demonstrations, occupation of polluting factories and sit-ins, occurred
in many Japanese cities. Osaka City was no exception. However, the Osaka
Municipal Government believed that these radical activities in the city were
mainly organized by leftist political groups as part of their anti-government
campaign, and Osaka City found that very few of the participants were actu-
ally residents who were affected adversely by pollution. The municipal gov-
ernment concentrated on responding to complaints submitted through the
local communities, and it was these complaints that actually forced local fac-
tories to adopt anti-pollution measures.

In Kitakyushu, there were no confrontational movements. Under the politi-
cally suppressive conditions, citizens could express their discontent only by
voting for the rival of the incumbent mayor. However, this was effective
enough to force the mayor and senior municipal officials to advertise their
efforts for pollution control through the mass media. The mayor had to recover
support from citizens.

The citizens’ expression of discontent was sufficient to force municipal gov-
ernments to adopt substantial anti-pollution measures even in the absence of
confrontational citizens’ movements. On the other hand, the citizens trusted
the local officials in spite of the mass media’s accusations concerning munic-
ipal governments. In both cities, municipal officials actually devoted them-
selves to their duties towards improvement of the local environment, and
citizens recognized their efforts. As a result, the mayor of Osaka was able to
maintain popular support, and the number of votes for the incumbent
mayor of Kitakyushu increased after the local environment improved.
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Communication between the municipal governments and
local industries

In both cities, the municipal governments maintained close connections with
local industries. In Osaka, local officials held and/or attended numerous meet-
ings with local industries and explained the necessity of anti-pollution meas-
ures. In Kitakyushu, the Joint Committee on Air Pollution Prevention played a
central role in discussions on the necessity and effectiveness of the measures
and in facilitation of adoption of the measures by the local industries in spite
of high cost. Neither of the municipal governments compelled the industries
to follow their policy, but once each factory was convinced of the necessity of
adopting the measures, the factories made a sincere effort to implement them.

Leadership of the mayors and high capability of the municipal
governments

Mayors hold considerable discretionary policy-making power in governing
their municipalities. Local governments in Japan are relatively independent of
the national government, and the heads of the local governments sometimes
adopt local policies that actually contradict national policies. Within the local
government, the heads control both the budgetary and personnel affairs of the
local government, unlike in the national government, where most of the deci-
sions are made through the bottom-up approach. During the 1970s, local gov-
ernment had sufficient revenue as the economy was rapidly developing, and the
mayor of Osaka was able to allocate more than 10 per cent of the municipal
budget at his own discretion. Kitakyushu and other industrial Japanese cities
were also in a similar budgetary condition. With such ample budgets, mayors’
decisions were easily materialized.!! The governors and the mayors are elected
by direct local election, and they are sensitive to the local opinions. Once the
mayors knew of local people’s discontent and decided to reduce pollution, the
cities rapidly strengthened the relevant personnel and budget and developed
the capacity to provide effective administrative guidance.

Municipal officials are capable. In Japan, local governments can recruit
capable officials, particularly engineers, because local officials enjoy a high social
standing and receive a relatively high salary and tenure. No cases of corrup-
tion involving pollution control were reported. The municipal officials accu-
mulated data on science and technology in order to build their capacity to
convince engineers of large industries and to advise SMIs. When large indus-
tries resisted adopting the measures proposed by the municipal officials by
insisting that the measures were technically impossible, the municipal offi-
cials studied measures already adopted at other factories in the same line of
business located in other areas and were able to refute them.

Scientific data

Both in Osaka and Kitakyushu, the CSIP conducted by MITI was a crucial
piece of evidence that the municipal officials used as solid scientific data to
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convince local factories. By showing the actual contribution of each smoke-
stack to the local air pollution, the officials convinced the factories of the neces-
sity of anti-pollution measures. Because the administrative guidance had no
solid legal basis, hard scientific data was the only means available to the muni-
cipal government to force factories to adopt costly anti-pollution measures.

Both municipalities recognized the importance of scientific data and started
environmental monitoring in the early period of industrialization in Japan.
The predecessor of the Osaka Municipal Institute of Environmental Studies,
Osaka Institute of Sanitation, was established in 1906, and the Osaka Research
Committee on Soot and Smoke Prevention organized by the municipal gov-
ernment started monitoring coal dust fall as early as 1913. Kitakyushu City
was established in 1963 by merging five cities, and one of the five cities, Tobata
City, had already started monitoring dust fall in 1956. Kitakyushu Municipal
Institute of Sanitation was established in 1965.

Availability of technologies and funds

In Kitakyushu, the major polluters were large industries that had advanced
technical knowledge and adequate funds. In particular, Yahata Works developed
clean production technology for steel production and succeeded in signifi-
cantly decreasing the amount of its sulphur oxide emissions.

In Osaka, the major polluters were SMIs and the heating of buildings in
commercial areas. They did not possess knowledge of anti-pollution tech-
nologies, so the municipal officials frequently visited exhibitions of new pollu-
tion control technologies and brought the brochures obtained at the exhibitions
to meetings with local industries. In addition to the above-mentioned finan-
cial support by purchasing land, the municipal government established several
financial support mechanisms for the local SMIs. The municipal government
requested the national government to establish new tax measures to encour-
age the SMIs to adopt anti-pollution measures.'?

Manufacturers of pollution abatement equipment also played an important
role in pollution reduction by SMIs. As the SMIs often had little knowledge
about pollution control and left anti-pollution measures entirely to the manu-
facturers, the manufacturers examined the adequacy of the technology on
behalf of their clients.

Incentives for compliance

As mentioned above, there were several reasons for local industries to follow
administrative guidance despite the high cost and despite the fact that there
were no sanctions for non-compliance. One fundamental reason for dealing
with the complaints and discontent of citizens was that, if they failed to do
so, their local prestige would be tarnished and their business would be hindered.
Industries feared that they would be reported as environmental polluters by
the mass media, and they regarded harmony with the local community as
important. Large industries in particular have the traditional idea that they
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should contribute to local communities. In large industries, once a company
decided to adopt a pollution control policy, actual emission levels became a
subject of competition among the factories of the same company. Employees
made efforts to reduce pollution in order to win the race for promotion within
a company.

4. Evaluation of administrative guidance

Effectiveness

Voluntary approaches to environmental management have been widely imple-
mented in developed nations as supplements or alternatives to environmental
legislation. The OECD identified three main types of voluntary approaches:
public voluntary programmes, negotiated agreements including PCAs and
unilateral commitments (OECD, 1999). Then, the OECD evaluated them
through case studies in member countries (OECD, 2003, p. 14), and con-
cluded as follows: while the environmental targets of most — but not all — vol-
untary approaches seem to have been met, the environmental effectiveness of
voluntary approaches is questionable. How much environmental improvement
was really attained by the voluntary approaches was unclear.

While the OECD studied Japanese PCAs and concluded that the PCAs ‘are
playing a prominent role in Japanese environmental policy’ (OECD, 1999,
p. 71), it did not analyse the administrative guidance issued in Japan. Adminis-
trative guidance in Osaka and Kitakyushu had an even more ‘voluntary’
nature than the voluntary approaches analysed in the OECD studies. OECD
mentioned that ‘[tJhe public authority commitment generally consists of not
introducing a new piece of legislation (e.g., a compulsory environmental stan-
dard or an environmental tax) unless the voluntary action fails to meet the
agreed target’ (OECD, 2003, p. 19). In both the cases of Osaka and Kitakyushu,
however, no penalties were prescribed in the event that the targets of the
guidance were not met, and there were no provisions to compel the factories
to comply with the guidance. Furthermore, the guidance was often given
only orally. Guidance in Osaka in particular had no official basis at all.

At variance with the OECD’s conclusion, the administrative guidance issued
in both cities was, in fact, environmentally effective. Based on the result of
scientific analysis, both of the municipal governments recognized that it was
impossible to attain the EQS within the period specified by the national gov-
ernment without introducing additional measures, and so they issued admin-
istrative guidance; the administrative guidance was not supplemental measures
but necessary measures for attaining the environmental target.

Efficiency

As for the efficiency of the voluntary approaches, OECD concluded that
‘administrative and transaction costs vary greatly’ (OECD, 2003, p. 15), and
‘[tIhe economic efficiency of voluntary approaches is generally low — as they seldom
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incorporate mechanisms to equalize marginal abatement costs between all pro-
ducers, inter alia because environmental targets tend to be set for individual
firms or sectors, rather than at a national level’ (OECD, 2003, pp. 14).

The administrative cost of the guidance seems to be high. While relevant
data on the cost during the 1960s and 1970s is not available, administrative
guidance in Osaka nowadays is as follows. In 2004 in Osaka City, there were
3,238 emission sources as designated by national laws regarding air pollution
or Osaka Prefecture Ordinance. The frequency of the site inspections at each
site is prescribed by the national laws or the ordinance, and 1,501 site inspec-
tions were conducted in 2004. One site inspection usually required approxi-
mately two or three hours, and a municipal inspection team visited three
sites a day. Administrative guidance was issued mostly at these opportunities.
Eight municipal officials specialize in inspections and administrative guid-
ance involving air pollution, and 111 engineers at municipal health and wel-
fare centres located in every one of the 26 administrative wards are additionally
involved in these duties.!® The cost of this is high, and it appears that a sub-
stantial reduction of the pollution caused by numerous small emission sources
without incurring a high administrative cost would be otherwise difficult.

Administrative cost in Kitakyushu seems to be lower than in Osaka. This is
due to the small number of the emission sources in Kitakyushu. In Kitakyushu,
during the 1970s, the number of the major emission sources was less than 60,
and all of them concluded the same PCAs with the municipal government.
Moreover, Nippon Steel, the local leader of industry, facilitated processes lead-
ing to agreements between the municipal government and other local factories.
This definitely lowered the administrative cost. However, as the number of
the factories increased, the cost of concluding PCAs became significant, and
so the municipal government finally halted PCAs with small factories and
requested them to submit covenants instead.

Although hard evidence is unavailable, the cost of pollution control at
each factory during the 1970s seems to have been increased by administrative
guidance. The guidance often required that the factories implement measures
in addition to the ones required by national legislation.!* Otherwise, the tar-
get (the EQS) would not have been attained. Like the cases studied by the
OECD, environmental targets were set for individual factories both in Osaka
and Kitakyushu, and the administrative guidance did not provide for equal-
ization of marginal abatement cost. This was because fair apportionment of
the emission reduction among the local industries was more important to
them than the equalization of marginal abatement costs. The individual tar-
get had to be, therefore, based on solid scientific data. Moreover, Japanese
citizens, the mass media and, as a result, the government have sought the ‘best
available’ technology, regardless of its economic cost. It was difficult for the fac-
tories to choose a less environmentally effective measure even though it was
environmentally adequate and more economical. This economic inefficiency
can partly be attributed to the emotional circumstances.
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Transparency and participation

Administrative guidance is closed and opaque. Both in Osaka and Kitakyushu,
stakeholders other than the polluting factories and the municipal governments,
such as victims of the pollution, had no opportunity to participate in the
process of preparing the pollution control programme and no access the
information of individual factories. For example, in Osaka, the plan for air
pollution prevention was submitted to the municipal government and, because
the municipal government regarded it as totally voluntary despite the advice
provided by municipal officials during the preparation, the municipal gov-
ernment did not issue any official acknowledgement of the plan. This implies
that no detailed plan from any individual factory officially existed in the
municipal government office, and so ordinary citizens were unable to access
the document. In Kitakyushu, a substantial pollution control target and plan
were prescribed in the annex of the PCA, which was not open to the public.

During the 1970s, stakeholder participation was not on the agenda of the
national or the local governments. Many of Japan'’s local governments con-
sidered participation of ordinary citizens in local policy-making to be unneces-
sary because the local governments held a sufficient number of meetings to
inform the citizens of their policy and adequately communicated with them.
Influential NGOs demanding stringent environmental policies had not yet
emerged, and the environmental movements were mostly conducted by the
local communities that were affected. Furthermore, a matter of concern of
the ordinary citizens, even of the members of the affected local communi-
ties, was not participation in local environmental policy-making but actual
improvement of their local environment. They actually trusted the local offi-
cials. Because the administrative guidance was based on solid scientific data
and local officials were conscious of their responsibility, the guidance had less
arbitrariness. Therefore, the opacity of the guidance and non-participation of
citizens in the formulation of the guidance did not become an issue.

Implications for technical cooperation with developing countries

Administrative guidance to every factory is one possible approach to pollu-
tion control in developing countries, particularly in the areas where a large
numbers of SMIs are causing pollution, as they were in Osaka City. In order
to examine the applicability of administrative guidance in developing coun-
tries, the social background in Osaka and Kitakyushu are summarized below:

1. Local people feel discontented with pollution and they have the means to
express their discontent, such as submitting complaints to the municipal
government or voting for the opposition party in the local election.

2. Heads of a local government are directly and freely elected by the local
people, or the heads are, at minimum, sensitive to local opinion.

3. Local government is sufficiently capable of collecting solid scientific data
and convincing local factories to adopt anti-pollution measures.
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4. Local officials are free from corruption, are conscious of their roles and are
trusted by the local people.

5. The central government is capable and reliable if the authority for local
environmental management is not delegated to the local governments.

6. Companies that are polluters have some kind of incentive to reduce their
pollution, whatever their objectives may be.

In Japanese industrial cities, including Osaka and Kitakyushu, pollution occur-
red because of a number of factors, such as lack of adequate national legislation,
lack of public awareness and lack of technologies (Fujikura, 2005). In both
cities, however, the above-mentioned conditions were fortunately satisfied
and administrative guidance became effective once it started. Most pollution
problems nowadays are most likely happening in areas that are lacking some
of the above-mentioned conditions. If all of the conditions are satisfied, pol-
lution is likely to be improved. In order to make administrative guidance
effective, effort should be made to improve the conditions of the targeted
areas.

It is difficult for foreign donors to intervene in the administrative structure
of developing countries, even though this is regarded as crucial for pollution
control. The donors should concentrate on enhancing the capacity of the
local (or central) government. In addition to providing support to the local
government, the role of local manufacturers of pollution control equipment
should also be recognized. When the local market for pollution control equip-
ment becomes large enough and the manufacturers have adequate experience
and technology, they can be expected to play a certain role as technical con-
sultants to SMIs, as seen in Osaka City. The capacity of the local governments
for pollution control and the local market for pollution control equipment will
develop in tandem. Implementation of pollution control measures increases the
demand for pollution control equipment, and this stimulates the development
of local manufacturers. Support for the development of the local market can
be also an option of the donors; for example, providing knowledge and
funds for the developing countries to promote soft loans for the SMIs, and/or
promoting cooperation between the pollution control equipment manufac-
turers in developed and developing countries may be effective.

The feasibility of introducing PCAs in developing countries should be fur-
ther examined. PCAs have actually been playing a significant role in local
environmental management in Japan. Particularly during the early 1970s,
usage of PCAs was crucial for the implementation of urgent and necessary
measures in some industrial cities because the municipal governments were
not adequately authorized by the national government with the power to con-
trol polluting sources. However, as seen in Kitakyushu, once national and local
regulations were fully developed, the rationale for the PCA diminished. The
major objective of many PCAs currently being concluded in Japan seems to be
merely to obtain public acceptance of new facilities, such as waste treatment
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facilities. In many developing countries, legislation for environmental man-
agement has already been developed, but the enforcement of the regulation
is often insufficient. Introducing PCAs without developing the capability of
the local governments may not be effective and may only increase adminis-
trative cost.
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Notes

1. The Soot and Smoke Control Law was established as a compromise between the
Ministry of Health and Welfare and MITI. The former had concerns over health
damage caused by the air pollution and the latter, representing the interests of
industry, had concerns over the negative impact of pollution control on industri-
alization. The authority to implement the law was not delegated to municipal gov-
ernments but to prefectural governments. Emission standards were applied only
within designated ‘pollution-control areas’ and, thus, no regulations were enforced
outside these areas. The emission standard for sulphur oxides (sulphur dioxide and
sulphur trioxide) was set at 2,200 ppm. This standard could easily be met without
industries having to undertake additional pollution control measures. Power plants,
which were the largest contributors to air pollution, were not subject to the law. Legal
enforcement, particularly for prevention of air pollution, could not be expected.

2. In 1969, the Cabinet adopted the following EQS (the first one) for sulphur oxides:
a) the number of hourly values less than 0.2 ppm shall exceed 99 per cent of the

total number of observed hourly values throughout the year;

b) the number of days when the daily average of the hourly values is less than
0.05 ppm shall exceed 70 per cent of the total number of observed days through-
out the year;

¢) the number of hourly values less than 0.1 ppm shall exceed 88 per cent of the
total number of observed hourly values throughout the year; and

d) the annual average of the hourly value shall not exceed 0.05 ppm throughout
the year.

Upon the establishment of the EQS, the National Cabinet grouped designated
geographical areas into four categories and set a target year for the attainment of
the EQS in each area. The EQS for sulphur oxides had to be attained within ten
years in large industrial cities, including Osaka and Kitakyushu, within five years
in mid-size industrial cities and as soon as possible in other areas.

3. The oil refinery industry obtained financial support from MITI for its own R&D
on heavy oil desulphurization technologies and the dissemination of them. As a
result, the average sulphur content of heavy oil decreased from more than 2.5 per
cent in 1967 to 1.5 per cent in 1972, and further decreased to 1.3 per cent in the
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late 1970s. MITI distributed low-sulphur heavy oil to all polluted areas designated
by the Cabinet when defining the target year for attaining the EQS for sulfur
oxides. These efforts substantially contributed to the reduction of sulfur oxide
emissions throughout Japan starting in the mid-1970s (Terao, 1994).

4. As the national government recognized that the Soot and Smoke Control Law of
1962 had failed to control sulphur oxide emissions from factories and nitrogen
oxides from automobiles, it established the Air Pollution Control Law in 1968 to
replace the 1962 law. The major differences between the new and old laws were as
follows: in the new law, a) area designation was abolished and, thus, all areas became
subject to control; b) toxic substances such as cadmium and chlorine were desig-
nated as air pollutants; c¢) a direct punishment provision was introduced, making
polluters punishable without the need for any prior order to adopt anti-pollution
measures; and d) prefectural governors were allowed to introduce ordinances with
more stringent regulations than national ones, except for the emission standards
for sulphur oxides.

With regard to sulphur oxides, the uniform emission standard for sulphur oxides
concentration in flue gas was abolished and new emission standards were established
based on the location and the smokestack height of emission sources.

5. The Nishi Yodogawa area has also been polluted by nitrogen oxides emitted from
vehicles driving through a national road intersection in this area. This pollution
problem has not been solved yet.

6. From the 1960s, the national government provided economic incentives to facilitate
factories’ adoption of anti-pollution and energy savings measures. These incen-
tives included soft loans provided by public financial institutions and local govern-
ments, as well as tax exemptions. For the SMIs, 40 billion yen was provided by
public financial institutions in 1975, and another 40 billion yen was provided by
local governments in the same year. Decreases in tax revenues of the national gov-
ernment, which were due to tax reduction measures intended to promote pollution
control investments, reached 100 billion yen in 1975.0f this decrease, reductions in
the direct national tax accounted for 60 billion yen, which was equivalent to 20 per
cent of the total reduction in corporation taxes for the year (Terao, 1994).

7. The residential district of Shiroyama, which was surrounded by industrial areas,
continuously was listed as Japan’s worst site of dust fall from the late 1950s to the
mid-1960s. A monthly record of 123.8 tons of dust fall per square kilometre was
recorded in September 1966. Roofs caved in under the weight of the dust. Oily
dust stuck to electric wires formed ‘dust icicles’. Every elementary school class-
room was equipped with two air-cleaning machines. Sprinklers were installed in
the playgrounds to prevent the dust from blowing into the classrooms. Pupils had
to gargle every day using special ‘gargling equipment’. Despite the fact that
Kitakyushu schools took every measure they could for adequate health manage-
ment, large numbers of pupils continued to suffer from pollution-related
illness. The proportion of absentees in Tobata Ward schools during 1963-5 always
exceeded 10 per cent and sometimes even exceeded 50 per cent (Hayashi, 1971,
pp. 111-18).

8. The PCAs prescribed factory site inspections to be performed by the municipal
officials. Site inspections were usually conducted once or twice a year before winter;
weather conditions in winter often exacerbate air pollution. The major objective
of the inspections was for the local officials to identify points that the factories
needed to check in the case of a smog alarm. The factories were notified of the
inspections in advance. There were concerns that advance notification would hin-
der proper inspection activities. However, the cost of switching fuels and/or
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turning on pollution control equipment for the short duration of the site inspec-
tion in order to trick municipal officials was also significant, and such activities
did not necessarily contribute to the cost reduction as much as appropriate pollu-
tion controls did. Mass-media reports convinced the citizens of the effort of the
municipal government and factories. The factories were not reluctant to accept
the inspections as long as other factories were equally inspected in the same manner.

. Monitoring began in 1959 of the dust fall, sulphur dioxide and iron oxides in the

ambient atmosphere in the entire Kitakyushu area.

The municipal government established an observatory on a mountaintop in the
city in order to forecast air pollution.

Presently, the national government and most of the local governments in Japan
face serious budgetary deficits. The mayors and the governors can allocate only a
few per cent or less of their local budgets to implement their policies. It is much
more difficult now than during the 1970s for the heads of the local government
to implement their initiatives.

Among the various tax measures for pollution control, reduction of the term of
depreciation was effective, particularly for SMIs. As it was difficult for SMIs to take
a long-term perspective of their business, they preferred to complete the payment
of their property tax as soon as possible while business was profitable. The Osaka
Municipal Government requested that the national government establish this tax
measure to reduce the term of depreciation, and the measure was highly appreciated
by SMIs, although it did not reduce the overall amount of taxes they had to pay.

In accordance with the Sewerage Law and the Osaka Municipal Ordinance for
Sewerage, the municipal government conducted 8,600 site inspections a year at
approximately 3,000 factories. One site inspection takes between 20 and 40 min-
utes, and 14 municipal officials are devoted to the task.

Adopting additional measures does not always increase the cost. Currently, the
Osaka Municipal Government provides guidance on the installation of low NOx
burners, which are approximately 20 per cent more expensive than ordinary
burners. However, the incremental cost is often soaked up in the total cost of the
production facility. Due to competition, it became difficult for the manufacturer
of the production facility to simply add the cost to the selling price.

Moreover, there are cases where the administrative guidance of the Osaka
Municipal Government decreased the water pollution control cost. There are
some manufacturers who attempt to sell a wastewater treatment facility with an
unnecessarily large capacity. In such cases, the municipal government provides
technical advice to the factory on appropriate measures, i.e. smaller equipment.
This guidance actually reduces the cost.
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Environmental Policy Planning
under Imperfect Market and
Government Capacity: A Case of Air
Pollution Abatement in China

Nobuhiro Horii

Introduction

It is well known that China suffers from severe air pollution. China, however,
has also made great progress in addressing the problem. For instance, statistics
show that emissions of SO, and smoke dust, which are two main polluting sub-
stances, have substantially been reduced from 23.7 million tons and 17.4 mil-
lions, respectively, in 1995 to 19.2 million tons and 10.1 million tons in 2002.
This represents a reduction of 14.1 per cent and 41.9 per cent, respectively.
This is a great achievement for China, considering the high growth rate of the
Chinese economy maintained during that same period and the accompanying
increase in energy consumption, which is the source of pollution.! Such achieve-
ments would not have been possible without policy measures known as com-
mand and control measures. Above all, China has managed to implement
policy measures that are imperative for pollution reduction. Specifically, China
has implemented the compulsory closure of small coal mines and small power
plants, as well as the mandatory shutdown of small enterprises in such high-
energy-consumption industries as the steel and cement industries.

On the other hand, despite the above-mentioned achievements, China still
tops the world in terms of SO, emission, and it is necessary for China to further
reduce pollutants in the future. However, since the actions that are easy to take
and can cause significant impact have already been taken, the cost effectiveness
of the future measures will be poorer. There is also concern because the current
policy is based on command and control and, once there is any relaxation of
enforcement, it can easily be envisioned that those enterprises that were forced
to shut down may secretly revive.? Therefore, it is necessary to consider how to
set up a sustainable policy framework for emission reduction.

There are some studies on air pollution in China. Most of these studies have
pointed out that China prefers the command and control style of dealing with
pollution and that China has paid attention mostly to end-of-pipe measures in
addressing air pollution. Many studies have suggested modification of this

119



120 Environmental Policy Planning

policy bias by implementing economic measures that provide incentives
instead. However, few in-depth studies have been done on the background
of the bias in Chinese policy.

Theoretically, economic measures have advantages in terms of economic
efficiency. Given this, then, why has China, which is facing a severe shortage
of capital investments for air pollution treatment because of the trade-offs that
would involve with investments in economic growth, opted for a policy frame-
work centred on command and control measures, which only present subopti-
mal efficiency compared to economic measures? Why has China opted to
combine command and control measures and economic measures to form a
policy mix? In the other studies, little effort has been made to answer such
questions. The author believes the answer could be found by analysing the con-
straints on the enforcement of policy measures. This is the hypothesis that
the author tries to prove in this chapter.

There are some studies on the enforcement of Chinese policies on air pollu-
tion (McElroy, Nielsen and Lydon, 1998; World Bank, 1997, 2001). These stud-
ies also analysed the background of Chinese policy bias based upon Chinese
reality, and they pointed out that the source of the policy bias lies in the defects
of the existing legal framework (i.e., although there is already a comprehensive
legal framework, it lacks detail at the operational level and conflicts exist
among different regulations), as well as the limited enforcement capacity
(i.e., particularly in local governments, which serve as the main force in imple-
menting air pollution policies) and the lasting influence of the planned eco-
nomic system (i.e., the market economy, which is a precondition for the
economic measures to be effective, is still immature). However, these elements
are not sufficient to explain the causes of the policy bias. As indicated in the
beginning of this paper, in reality command and control adopted by the Chinese
government has contributed to reducing air pollution to a certain extent in the
past few years. If the bias was caused by the factors that have been revealed by
other studies, would not the command and control also fail to be implemented
in the first place?

While considering environmental policies for developing countries, it is
necessary to recognize the importance of the enforcement aspect, such as
monitoring and administrative capacities (Fujikura in this volume; Matsuoka,
2000). Some studies have indicated that the high enforcement costs, including
monitoring costs, have contributed to the policy bias in China. However, most
of the studies failed to attach sufficient importance to such factors. In light of
the energy consumption structure in China, more specifically, considering the
coal distribution structure in China, the author believes great importance
must be attached to finding measures to reduce the monitoring costs when
proposing air pollution solutions in China. In this chapter, the author will put
forward new policy options based upon this unique perspective.

This chapter covers the following contents. In Section 1, the author will
analyse the cost effectiveness of two command and control measures, the “Two
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Control Zones’ policy and the compulsory installation of FGD (flue gas desul-
phurization). The result shows such command and control suffers from very
poor cost effectiveness. Next, in Section 2, the author will study the enforce-
ment of an economic measure, the emission fee system. This study shows that,
under the current conditions, such economic measures lack feasibility in terms
of policy enforcement. In Section 3, based upon the analysis made in Sections
1 and 2, the author will further study why China has adopted command and
control as its primary policy. Also, while providing alternative policy options,
which the author believes are better than the current environmental policies,
the author will explore the preconditions for such policy options to be effect-
ive. The alternative policy options include sulphur tax, an emission credit
trade system and the setting up of public coal trading companies. In the final
section, to conclude, the author will explain the difference in the policy
options in comparison with other studies and the significance of this study.
Also, while trying to generalize this empirical study, the author synthesizes
the implications for the issues involved in effective environmental policy in
a situation of imperfect market and government capacity, as is often seen in
developing countries.

1. Current direct regulation and associated issues

Enforcement of the current command and control measures
“Two Control Zones’ policy

China’s primary air pollution prevention measure, the “Two Control Zones’
policy, was put forward in 1998 and became effective around 2002. In accord-
ance with this policy, 175 cities (including cities on the county level and pre-
fectural level) in 27 provinces were listed as key areas suffering from acid rain
and SO, emission (Figure 5.1). The idea was to carry out effective pollution con-
trol by concentrating policy resources in those areas. Compared to the national
target of reducing total SO, emission in 2005 by 10 per cent based upon the year
2000 level, the target for the “Two Control Zones’ was to reduce SO, emission by
20 per cent in the same period. Although the combined size and population of
the Two Control Zones only amounted to 11 per cent and 39 per cent, respect-
ively, of the national total, the zones’ GDP accounts for 67 per cent and the SO,
emission accounts for nearly 60 per cent of the national totals. Apparently, this
measure aimed to produce results with significant cost effectiveness.

The following are the main aspects of the “Two Control Zones’ policy,
although there are certain regional differences:

1. Within the target area, small coal-fired boilers are prohibited. Coal is not
allowed in restaurants and transition to clean forms of energy (natural
gas, LPG) is encouraged.

2. ‘Zero Coal Areas’ are to be established within the target area.
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I Acid rain control area
e SO, control area )
Area with pH of rains < 5.6

Figure 5.1 Distribution of the “Two Control Zones’
Source: IEA, 2002.

3. High-sulphur coal is prohibited by restricting the sulphur content of coal
within the target area.

4. All new power plants are requested to install FGD.

5. All new emission units within urban areas are requested to install online
Continuous Emission Monitors (CEMs).

All the above-mentioned measures are command and control measures.
Usage of coal-by small polluters is completely prohibited, and mandatory coal
quality standards are imposed on medium and large polluters. The polluters are
not able to choose the most cost-effective approach to address pollution. The
practice wherein policy-makers designate the specific measures is referred to as
‘setting technical requirements’, which differs from pollution control by setting
up emission standards and leaving it to enterprises to find ways to meet such
standards, although both fall within the range of command and control. In real-
ity, cost effectiveness has been impaired since policy-makers, who are not well
informed of such relevant information as pollution abatement costs, make
decisions on the specific measures on behalf of the polluters.

We will further discuss the above-mentioned points 2 and 3 under the
next heading and point 4 under the following one.
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Quality standards for sulphur content of coal

There are some defects in the “Two Control Zones’ policy from the perspective
of cost effectiveness. There are different options for reducing SO, emission,
including improving coal quality (and, of course, other forms of fuel, such as nat-
ural gas, could also be considered), adopting CFBC (circulating fluidized bed com-
bustion) technology, implementing end-of-pipe measures, like installing FGD,
or using cleaner production approaches. To identify the most cost-effective
approach it is necessary to consider such variables as coal consumption volume,
quality, price, investment needed for new technology and the operational costs.
In addition, risk assessment and consideration of financing possibilities might
also be necessary for the FGD equipment that requires massive investment.
Obviously, conditions vary greatly among the various enterprises. However,
current Chinese policy imposes the same approach despite the complex reality:
prohibiting coal in small enterprises, setting up coal quality standards for mid-
size enterprises and requesting large enterprises to install FGD.

The primary feature of this policy is to drive coal, particularly high-sulphur
coal, out of the control zones. However, such a practice might exert a negative
impact on cost effectiveness. Because the policy inhibits demand for coal with
high-sulphur content, some coal mines producing low-quality coal in the
neighbourhood might be forced to stop production. In reality, considering
the transportation costs, it could be a better solution for some polluters within
the control zones, to install end-of-pipe measures and continue to consume local
high-sulphur coal. To offer another example, by installing FGD, the enterprises
could sell a certain volume of gypsum as a by-product; hence it is most profitable
to consume coal with a sulphur content of 2-3 per cent. However, such cost
effectiveness cannot be realized since high-sulphur coal is prohibited within the
control zones and production of high-sulphur coal is therefore suppressed.

This policy framework provides no incentive for enterprises to develop tech-
nologies to reduce emission at lower costs. Policy-makers should also consider
the dynamic effect on cost effectiveness, not only the static effect. Technical
innovations can reduce abatement cost and improve cost effectiveness. The
current “Two Control Zones’ policy framework does not provide incentives to
make such technical innovations happen, as polluters only need to meet the
requirements on coal standards. Because the above-mentioned technical stand-
ards aim at controlling the coal quality, instead of emission volume, only coal-
washing technologies are affected by this policy framework, and it is not
conducive to the development of new technologies that could fundamentally
reduce emissions.

Policies for enforcing installation of FGD

The Chinese government attaches great importance to installation of FGD in
power plants as one of the key measures for pollution control in the future. This
policy is not confined to the “Two Control Zones'. In accordance with the decree
issued on 30 January 2002, power plants need to adopt the following measures.
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Power plants that fall within 1 through 3 need to install FGD: (1) power plants
fuelled by high-sulphur coal; (2) new power plants and power plants intending
to expand capacity; (3) existing power plants that cannot meet the SO, emission
standard or total emission standard and whose remaining lifetime exceeds
ten years. Power plants that fall under (4) must consume low-sulphur coal or
adopt measures that make it possible to achieve the same emission reduction tar-
get, which is to install a simplified FGD: (4) existing power plants that can-
not meet the SO, emission standard or the total emission standard and whose
remaining lifetime is less than ten years. Although the regulation does not
cover those power plants that meet the emission standard and those power
plants are merely requested to adopt the above-mentioned environmental pro-
tection measures, in fact, many power plants fall within the range of 1 through
4, and these are all forced to install FGD.

Furthermore, (1) power plants are requested to consume coal with a sulphur
content of less than 2 per cent, the units with installed capacity exceeding
200MW must adopt wet-type limestone-gypsum as a priority, the desulphur-
ization rate needs to exceed 90 per cent and the operation hours of FGD must
exceed 95 per cent of the operation hours of the power generating equipment;
and (2) small and medium power plants (installed capacity less than 200 MW)
fuelled by coal with not more than 2 per cent sulphur content or a remaining
lifetime of less than ten years must adopt low-cost semi-dry-or dry-type mature
technologies, achieve a desulphurization rate exceeding 75 per cent, and must
ensure that the operation hours of FGD exceed 95 per cent of the operation
hours of the power generating equipment.

On the other hand, the following measures were put forward in order to con-
trol emissions from industrial and residential boilers: (1) small and medium
boilers less than 14 MW are encouraged to consume briquette coal, low-sulphur
coal and washed coal, and install a wet-type dust catcher and a simplified FDG;
and (2) medium and large boilers more than 14 MW are requested to consume
low-sulphur coal instead of high-sulphur coal, adopt CFBC technologies and
install an FGD. However, these measures were not enforced until 2003. In add-
ition, small boilers of less than 4 tons in urban areas were forced to suspend
operations and were dismantled. It is projected that the Chinese government
plans to phase out small boilers that cause severe pollution and gradually
enforce the above-mentioned regulation in order to reduce pollution caused by
the other remaining boilers.

As to the cost effectiveness of the above-mentioned measures, it is difficult to
judge whether optimal emissions reduction could be achieved since such meas-
ures are similar to regulation of coal quality in the form of technical require-
ments. Considering the fact that power plants have been forced to install
apparently high-cost equipment from the end-of-pipe desulphurization equip-
ment menu, it could be presumed that cost effectiveness is far from optimal.
Below, the author has made a rough calculation of the total investment needed
if all coal-fired power plants that existed in 2000 were to install FGD (Table 5.1).
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Table 5.1 Cost calculation on installing FGD in all coal-fired power plants

No. of units Installed Technology Initial cost Annual running

capacity (1,000 yuan) cost

(MW) (1,000 yuan)
Units 452 1,259.25 Wet-type 84,243,830 26,190,240
=200 MW limetone-

gypsum

Units 2,467 725.40  Dry-type 34,529,040 41,946,400
<200 MW LSD method
Total 2,919 1,984.65 118,772,870 68,136,640

Note: The data for number of units and installed capacity are from 2000 (Yearbook of Power Industry
of China, 2001 edn). The initial cost, annual running cost, wet-type limestone-gypsum FGD were
calculated as unit investment of 669 yuan/kW and 57,943,000 yuan/set. Dry-type LSD equipment
was calculated as unit investment of 476 yuan/kW and 17,003,000 yuan/set (the above data were
based upon 1995 prices, compiled by Wang et al., 2002, p. 78).

Source: The author made the calculation based upon the above-described data. In addition, based
upon the deployment rate of FGD in 1998, those already installed among power generation units
above 200 MW were deducted from the calculation.

The table shows that the initial cost would be as high as 118.8 billion yuan if
all power plants were to install FGD, which is equal to 1.3 per cent of the GDP
in 2000 and 3.6 per cent of the national fixed asset investment for the year. It
also shows that the running cost would reach 68.1 billion yuan, which means
that each year huge additional amounts of capital would need to be invested.
In the future, the construction of power plants in China will be accelerated,
and according to one projection, the installed capacity of both coal-fired and
gas-fired power plants in China will reach 302.35 GW by 2010 and 479.61 GW
by 2020, 1.4 times and 2.3 times higher, respectively, than that of 2000 (Zhou
et al., 2003). Considering that such massive investment is needed in power
generation equipment, it is doubtful whether the investment in FGD equip-
ment can keep pace. Therefore, the policy should allow enterprises to adopt
measures other than FGD in accordance with the principle of cost to
performance.

Regarding the dissemination of FGD, statistics show that, across the world,
226.82 GW worth of installed power generation units have installed FGD in
total (1998 statistics, compiled by Wang et al., 2002, p. §5). Since the global
installed capacity of thermal power plants equals 2074.47 GW (including oil
and natural gas-fired units), this means that only 10.9 per cent have installed
FGD. Even in OECD countries, only 20.1 per cent of the combined installed
capacity of 1126.98 GW has installed FGD. In fact, Japan and United States
are the only two countries in the world where FGD has been introduced on
a considerable scale. Thus, it is a genuine cause for concern that the installa-
tion of FGD by regulation in all power plants in China will greatly increase
the emission reduction cost and impair cost effectiveness.
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From the perspective of impact on achieving dynamic cost effectiveness
through technical innovation, the above-mentioned policy also causes certain
concern. Since FGD is the only option imposed by this policy, the other emis-
sion reduction technologies, such as cleaner production measures, might be
negatively affected. Although the policy might promote reduction of the pro-
duction cost of FGD and, thus, improve the cost effectiveness of this policy,
most of the R&D resources in the society may be pulled to concentrate on FGD
technologies. This would negatively impact R&D on other technologies with
better cost effectiveness. From this perspective, in terms of providing incentive
to technical innovation, this policy framework entails a considerable draw-
back because it enshrines FGD as the only emission reduction approach.

The major concern about the command and control policy is its cost effect-
iveness. Below, the author will illustrate the cost-effectiveness problems asso-
ciated with such command and control by reviewing pollution abatement
projects implemented in the “Two Control Zones'.

Cost effectiveness of direct regulation

Data used for the analysis are from the investment amount and projected SO,
reduction shown on the List of Air Pollution Abatement Projects to be imple-
mented in the tenth five-year period within the “‘Two Control Zones'. The
investment amount and SO, reduction volume are derived from rough initial
calculations, but considering the fact that there have not been any compari-
sons of costs and performance covering all projects in the country, the analy-
sis conducted here is rather significant. In addition, the projects on the list
were all to be implemented. In that sense, the list is a genuine reflection of the
policy preferences of the Chinese government in the area of environmental
protection.

There was a total of 279 projects on the list, and the projects are classified
according to their technology approaches, as shown in Table 5.2. We can see that
projects for FGD top the list, followed by urban natural gas projects, and this
shows the impact of the two pillars of the guideline policy or the “Two Control
Zones’, which stipulates natural gas for residential purposes and FGD for
power plants. It is worth noting that few projects were related to coal washing.
In Figure 5.2, the author graphs all the projects in terms of their investment
amount and SO, emission reduction and, as shown on the graph, most of the
larger projects are FGD projects and some are urban natural gas projects and
CFBC projects.

The correlation between investment amount and emission reduction volume
was calculated to be 0.53. Considering the inherent relationship between the two
factors, the resulting figure seems to reflect a lack of proper co-relation. This fig-
ure implies that investment for abating air pollution failed to bring about the
expected emission reduction. The calculation seems to support the conclusion
drawn by the author, which is that the command and control measures have
significant drawbacks in terms of cost effectiveness.
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Options No. of projects Investment
1 Coal washing 6 3.5
2 Simplified FGDs 50 18.5
3 FGDs 80 257.6
4 FGDs into small boilers 25 22.0
5 Shutdown of small boilers 1 0.6
6 LPG 11 9.1
7 Urban natural gas projects 23 42.2
8 Fuel switching 6 4.8
9 Coal quality improvement 3 0.2
10 CFBC 12 10.2
11 Coal gas 8 7.0
12 Others 54 35.1
Total 279 410.8

Source: Compiled by the author, based upon the ‘List of Key Abatement Projects for 10th Five-
year Plan Period in the Two Control Zones'.
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Figure 5.3 Average investment per project for various pollution abatement options
Source: Compiled by the author, based upon the ‘List of Key Pollution Abatement Projects in 10th
Five-year Plan Period in the Two Control Zones'.

Figure 5.3 shows the average investment amounts for various options, and
it clearly shows that the average investment amounts needed for FGD and
urban natural gas projects by far exceed the investment needed for other
options. However, if one analyses the cost of each option and the perform-
ance-unit emission reduction cost of SO,/ton, as shown in Figure 5.4, then
the efficiency of FGD and the urban natural gas projects is not necessarily
higher than the other options. The inefficiency of the improvement of coal-
fired boilers (4 and 5) could be explained by the lack of economy of scale.
As to the poor cost efficiency of urban natural gas and LPG projects, this
could be explained by the fact that, on the one hand, these projects require
a huge investment to build the pipeline network and, on the other hand, res-
idential consumers, who are the main users, do not emit so much SO,. It is
worth noting that coal washing, simplified FGD and CFBC projects achieve
excellent cost efficiency.? The issue here is why the emphasis was on FGD
and urban natural gas projects instead of coal washing and CFBC projects,
which enjoy better cost effectiveness.

Figure 5.5 shows the SO, emission reduction cost and SO, emission reduction
volume for coal washing, FGD and urban natural gas projects, respectively.
Since in decision-making, in addition to cost effectiveness, the achievable
reduction volume associated with the option is another important factor, it is
reasonable to evaluate the policy framework by examining the balance between
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the horizontal and vertical axes. The figure illustrates that the reduction vol-
ume associated with FGD (horizontal axis) is widely distributed. On the other
hand, in terms of cost to performance (the vertical axis) emission reduction
costs concentrate at around the level of 30,000 yuan/ton; however, there are
still projects with very poor cost effectiveness. As for urban natural gas projects,
only limited emission reduction could be expected, and the emission reduction
cost of a great number of the projects exceeds 30,000 yuan/ton. In contrast,
there were a mere six coal washing projects, although the emission reduction
cost of such projects was only around 10,000 yuan/ton and the expected reduc-
tion volume was also higher than the urban natural gas projects.

To a large degree, the effects of the FGD projects are widely spread, both in
terms of reduction volume and cost to performance, because the power gener-
ation scale and coal quality consumed by power plants varies. This is fully
reflected in Figure 5.6, which shows the relationship between various options
and the cost performance in different regions. Southern China, where low-
quality coal was consumed, has shown better cost effectiveness. Compared to
Northern China, the cost effectiveness of coal washing, FGD and urban natural
gas projects in southern China is significantly higher.

The following conclusions could be drawn from the above simple analysis.
First, under command and control measures, options chosen for pollution
abatement do not produce cost-effective results. Even when the same options
were applied, significant cost-effectiveness gaps are observed due to varying
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Source: Compiled by the author, based upon the ‘List of Key Pollution Abatement Projects in 10th
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local conditions. Urban natural gas projects, in particular, are far from an opti-
mal option, both in terms of cost effectiveness and reduction volume achiev-
able.* However, in reality, a great number of such projects are being actively
pursued.

While discussing why the policy framework failed to reflect cost effective-
ness, it is worthwhile to understand how the above-mentioned project list was
produced. Since the “Two Control Zones’ policy aims to control the total emis-
sion volume and sets a target of 20 per cent reduction in SO, emission by 2005
based upon the emission level of 2000, naturally it affected the way the project
list was made up. It is assumed that, after establishing the reduction targets
based upon the total emission volume control policy, each province made its
list using a top-down approach to meet the requirements. During this process,
primary attention was paid to accumulated reduction volume and little atten-
tion was paid to the cost effectiveness of the projects. The list clearly reflects
how the projects were scrambled together behind the scenes with little ration-
alization. Since the general policy guideline is to shift from coal to natural gas
in urban areas and to adopt FGD measures, even though these two options are
not optimal in terms of cost effectiveness, understandably they would be the
favoured choices for the list.

It would be hard to avoid biases against cost effectiveness under such a
decision-making process. The specific projects were determined in a top-down
manner to satisfy the target of “Two Control Zones’ policy. Although local gov-
ernments are closer to polluters, in fact they have little information on the
emission reduction costs of each emission source, and this information is neces-
sary to enable them to choose the optimal projects for the list. The compulsory
target of 20 per cent emission reduction in the “Two Control Zones' itself neg-
lected the fact that each area has different abatement cost curves. This shows
that this policy paid little attention to cost effectiveness.

The above analysis shows that the current command and control measures
may result in poor cost effectiveness and high costs for emission reduction.
Then why did the Chinese government adopt this policy? The author further
suggests that it has something to do with the constraints of policy enforcement
in present-day China, as shown in the following section on enforcement of the
current economic measure, the emission fee system.

2. Current economic measures and associated issues

Of all the environmental policies adopted in China, the emission fee, which
is a kind of surcharge on the emission volume of coal dust and SO, is one of
the few that is an economic measure. The following issues have been
pointed out in association with the emission fee policy:

1. Since the surcharge rate is much lower than the marginal abatement cost,
polluters are more inclined to pay the surcharge than to apply pollution
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abatement measures, and this exerts negative incentives on the promotion
of emission reduction measures.

2. The emission fee is imposed only on the part of emission volume that exceeds
the emission standard, not on the total volume of discharged pollutants.

3. Of all the pollutants subject to the emission charge, polluters only need to
pay for the predominant type of pollutant, and no fee is collected for other
types of pollutants.

4. Contrary to the initial regulation (State Administration of Environment
Protection, 2003b), part of the revenue from the emission fee is allocated for
projects not associated with environmental protection purposes.

In light of the above issues, it is doubtful whether the emission fee policy
implemented so far has fully played its role as an economic measure. In July
2003, significant reforms were carried out in relation to the emission fee system,
including:

1. As of 2004, the SO, emission fee shall be increased from the current
0.2 yuan/0.95 kg to 0.4 yuan/0.95 kg and, as of 2005, it will be further incre-
ased to 0.6 yuan/0.95 kg.

. The total emission volume shall be subject to the emission fee.

. Polluters have to pay emission fees on all types of pollutants.

4. All collected emission fees must be handed over to the fiscal departments

for strict management and all applications of the funds are subject to exam-
ination and approval.

w N

Despite the above-mentioned reforms, there are still defects associated with the
enforcement of the emission fee policy. We will discuss the real enforcement of
the emission fee system in the following section.’

The emission fee should be collected based upon accurate monitoring of the
SO, emission. However, the Environmental Protection Bureaus on the county
level that are supposed to enforce this policy are unwilling to invest in the
necessary monitoring facilities using their own budget because of the lack of
additional financial support for investment in monitoring facilities. Therefore,
they only require enterprises to report the ash content and sulphur content of
coal they consume, and then they calculate the coal dust and SO, emissions
based on those reports to determine the amount of the charge. Since false
reporting cannot be completely eliminated, it is necessary to carry out inspec-
tions, including sampling. However, since such inspection expenses also need
to come from the local Environment Protection Bureaus’ own budget, such
inspections are rarely carried out. Because of this, there is a certain amount
of room for negotiation between the authorities and enterprises when deter-
mining the amount of the fee. On the other hand, it is by no means an easy task
to collect the emission fee. Some enterprises with low profits even resist with
force attempts to collect the fee. As a result, the emission fees tend to be
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reduced, and the authorities can only collect the amounts that are affordable to
the enterprises. A considerable number of enterprises pay nothing at all.
According to one survey, the emission fee collection rate was 70 per cent above
the county level and 50 per cent below the county level. The authorities failed
to collect half of the emission fees below the county level (Li, 1999, p. 108).

The emission fee collected is supposed to be allocated as follows: approxi-
mately 70 per cent is refunded to the enterprises if they invest in the pollution
abatement projects, 10 per cent goes to the national treasury and the remaining
20 per cent is apportioned to the budgets of the local Environment Protection
Bureaus on the provincial and county level. Here, there is a problem. Particularly
below the county level, budgets of local Environmental Protection Bureaus
come, in large part, from the emission fee, and for them, the emission fee is a
fixed source of revenue. They simply do not want this revenue to be reduced
due to the pollution abatement projects implemented by the enterprises.
According to surveys of coal users, it is often mentioned that the emission fees
are collected based upon the amount of the previous year and, for example,
there was a case in which the amount of the fee was not reduced even after an
enterprise shifted to low-sulphur coal.

According to the regulation, the collected emission fee should be refunded
if an enterprise applies for funds for an environmental protection project.
However, the range of environmental protection projects entitled to refunds is
so wide that many cases have been heard of where refunds were obtained for
landscaping or for improving employee welfare facilities in the name of envir-
onmental protection projects. Therefore, we cannot fully expect this policy
framework to play its role in promoting pollution abatement projects. Fur-
thermore, in principle, the collected emission fee is only refundable to the enter-
prise that paid it and may not be refunded for other projects addressing
pollution sources. It is often pointed out that such investments become tax-
deductible if they are appropriated as production costs, and in fact the tradi-
tional emission fee is viewed as funds accumulated for future equipment
investment (Blackman and Harrington, 1999).

In summary, looking at the actual enforcement of the emission fee policy, the
stated objective of this surcharge system, which aimed at encouraging enter-
prises to implement pollution abatement measures by linking the surcharge to
emissions, exists in name only. The policy has evolved into a sort of fixed tax
that is only tenuously related to the emission volume of coal dust and SO,.
It is not working as an incentive to encourage enterprises to actively pursue
emission reduction measures. This situation is a result of the limited capacity of
the Environment Protection Bureaus on the county level in terms of monitoring
the actual emission of the polluters. The result shows that the reality is far
removed from the predicted theoretical outcome, and it is due to the con-
straints of enforcement costs that policies such as this one fail to achieve the
expected result. Instead of providing incentives for enterprises to reduce emis-
sions, the primary role played by the emission fee policy prior to 2003 was as a
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fund for enterprises for projects not directly related to environmental improve-
ment and as a funding channel for local Environment Protection Bureaus.

Generally, it is believed that when comparing command and control meas-
ures with economic measures, including the emission fee, the economic meas-
ures are better at promoting technical innovation. In fact, as an institutional
framework, the surcharge system should be able to promote technical innov-
ation and achieve dynamic benefits. However, because the threshold for the
emission fee was very low before the reform, many enterprises believed that so
long as they paid the fee, there was no need to take further measures. Thus, the
system has conversely hampered technical innovation. Understandably, the
problem did not originate from the system itself, but from the way the fee
rate was set. When applying the surcharge in reality, it is impossible to set the
rate so that it equals the optimal cost effectiveness in theory. From this per-
spective, it should be realized that when it comes to actual introduction of the
policy, one cannot ensure the promotion of technical innovation through
improvement of dynamic efficiency, although this is believed to be a leading
benefit of economic measures. This is particularly true in those developing
countries that are suffering from lack of policy enforcement capacity and insuf-
ficient enterprise information disclosure.

The phenomenon of violation of fairness, like refusal of payment by polit-
ically influential enterprises, can be seen as a result of the limited adminis-
trative capability of the Environment Protection Bureaus on the county level.
Furthermore, since they are not capable of monitoring the actual emission vol-
ume, they cannot capably administrate and therefore fail to collect the emis-
sion fees from a great number of polluters. In addition, in the local political
structure, the power of the Environmental Protection Bureaus is rather weak,
and they depend on the local government, which consists of local politicians.
Often the local politicians are more concerned about developing the local
economy and protecting the local enterprises than about environmental pro-
tection. Under such circumstances, the Environmental Protection Bureaus
neither have the will nor the power to oppose the wills of local politicians in
enforcing the policy.

The new emission fee system implemented in 2003 is a great step forward
in the right direction. In particular, the rise in the threshold and the shift to
charges based on total emissions could make the economic incentives work. In
addition, collected fees are not only available as refunds to the enterprises that
paid them but can also be used for other environmental protection projects.
This could accelerate the investment in environmental measures. However,
without emission monitoring and sufficient enforcement capacity, the reformed
policy cannot be smoothly implemented. Based upon our analysis, there are
considerable challenges in this area. Consequently, the new policy may have a
certain impact on large enterprises that are easier for government to monitor,
but when it comes to small and medium polluters, there are still considerable
difficulties in implementing the policy. In China, SMEs cause a huge amount
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of pollution, and they should by no means be neglected. Furthermore, there is
the potential risk that the implementation of the reform might further impair
the emission monitoring and enforcement capacities of the local Environment
Protection Bureaus.® Continuous attention should be paid to the future of the
reformed policy.

3. Policy planning to mitigate air pollution in China

Background of bias towards command and control

The biggest cause of air pollution in China could be attributed to its energy
structure, in which coal occupies a dominant share. Coal contributed to a great
proportion of the total emission of pollutants, including 87 per cent of SO,, 60
per cent of dust, 67 per cent of NOX and 85 per cent of CO, respectively (Chen,
2001). Therefore, to address air pollution in China, it is critical to deploy clean
energies, including natural gas. However, it is unrealistic and economically
unacceptable to abandon coal simply because it causes great air pollution.
Furthermore, as described in this chapter, the viability of a fuel switch away
from coal is impaired by high economic cost and poor cost effectiveness. It
is predicted that, in the future, coal will remain the primary source of energy
in China.

Table 5.3 compares the price difference of raw coal and clean energies for end
users in Hunan Province. The table shows that to obtain the same heat value
level, despite improvements in combustion efficiency, the price of natural gas is
2.5 times more expensive than that of raw coal. Of course, for those who can
afford it, such as urban residents, shifting to natural gas is a feasible option.
However, for many industrial enterprises, a price hike of 2.5 times in fuel
cost is simply unacceptable. Therefore, it is important to adjust measures in line
with reality to optimize the way coal is consumed. For the same coal, if clean

Table 5.3 Price gap between raw coal and clean energies in Hunan Province (2003)

Price Heat Combustion Actual Price of Price
(yuan/t) content efficiency combustion same heat ratio
MJ/kg) (per cent) heat content content
MJ/kg) (yuan/GJ)
Raw coal 262 22.13 60 13.27 19.74 1
Washed 340 23.00 60 13.80 24.64 1.25
coal
CWM 430 18.82 95 17.89 24.03 1.22
Heavy oil 2300 40.17 98 39.37 58.42 2.96
Natural 1.8 35.98 98 35.26 49.93 2.53
gas

Note: * Yuan/m?3.
Source: Compiled by the author, based upon field survey.
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coal technologies (CCT) such as coal washing and coal water mixture (CWM)
could be introduced, the price increase would be only around 20 per cent, while
at the same time the emission level could be reduced to meet the environ-
mental standard. Depending upon the specific situation of the users, there
are additional options, including CFBC and FGD, etc. However, in reality, coal
washing and CWM are only used in limited areas due to price gap between the
processed coal and raw coal.

Ultimately, there are two factors that make it so difficult to disseminate
CCTs in China: on the one hand, the environmental protection policies have
not been effectively implemented; on the other hand, raw coal is available at
an extremely low price. If the environmental regulations had been very
effective, the consumption of raw coal would be restricted, as it exerts mas-
sive pressure on the environment. The reality, as analysed in Section 2 on the
implementation of emission fee system, is that the emission fee regulation
failed to deliver the desired effects and the consumption of raw coal has been
affected very little. Therefore, it is imperative to enhance the effectiveness of the
environmental regulations and raise the price of raw coal to reflect the pollu-
tion it causes to the environment.

While considering specific ways to boost the effectiveness of environmental
regulations, lessons can be drawn by analysing the implementation of the emis-
sion fee policy. In fact, the lessons that can be drawn are also related to China’s
decision to adopt command and control measures, particularly the rigid tech-
nical requirements, as its primary type of environmental protection policy.
Even if the authorities wanted to adopt economic measures similar to the
emission fee or to regulate emission by way of emission standards, the prereq-
uisite is to be able to monitor the emissions from enterprises. Such monitoring
is almost impossible for the local Environmental Protection Bureaus on the
county level, who are assigned to implement the policy. On the other hand, if
technical requirements are adopted, the authorities only need to check
whether the equipment has been installed and is running; little further mon-
itoring is required. The mandatory policy that all power plants install FGD
shows that the government fully realizes the importance of addressing emissions
from power plants, which account for 42.6 per cent of the SO, emissions by the
industrial sector. Howevet, the cost of such a policy is much too high from the
perspective of the cost to performance principle, and the calculations in Table
5.1 support this conclusion. It is assumed that one of the important factors that
led Chinese authorities to adopt this policy is that the enforcement of technical
requirements is much easier than monitoring.

On the other hand, it was also out of consideration for policy enforcement
effectiveness that the quality standard for the sulphur contents of coal, instead of
an emission standard for emission volume, was adopted in the end. Of course
even with regulations on coal quality, inspections such as sampling testing are
necessary. Since they are also costly, it is assumed that in many cases the local
Environment Protection Bureaus do not carry out such inspections. In that
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sense, the monitoring is not adequate. However, the monitoring of coal qual-
ity costs less than monitoring of emission volume. In fact, it is assumed that the
“Two Control Zones’ policy was adopted also in light of significant constraints
on local enforcement authorities, namely the Environment Protection Bureaus
on the local level, in terms of personnel and funding. By concentrating policy
resources only in the control zones, the effectiveness of the policy can be
improved and, in this sense, the “Two Control Zones’ policy is more pragmatic
and has certain merits.

However, there is a concern that since the “Two Control Zones’ policy tries to
suppress the circulation of high-sulphur coal within the zones by regulating the
coal quality, it might have a negative impact by causing some to try to avoid
the regulation. The cities listed in the “Two Control Zones’ are mostly urban
areas of medium and large size, and enterprises within the zones have already
implemented environmental protection policies that exceed those of enter-
prises elsewhere. It is very likely that there will be an outflow of high-sulphur
coal to enterprises outside the “Two Control Zones’ since only low-sulphur coal
is allowed within the zones. Generally speaking, enterprises located on the out-
skirts of the city are rather small and have only poor environmental protection
measures. Therefore, the result might be that pollution is transferred to the
areas outside the control zones, and the total emission volume of the society
overall might be greatly expanded.’

In summary, based upon the judgement that it is more important to increase
the effectiveness of the policy enforcement than the cost effectiveness, the
Chinese government has established a policy framework to promote emission
reduction that primarily depends on command and control measures consist-
ing of technical requirements and supported by economic measures such as the
emission fee system. It is rather doubtful whether such a policy framework is
sustainable in the future because it neglects cost effectiveness, many polluters
will try to evade such a policy and it might cause a heavy impact on the econ-
omy. Therefore, it is necessary to introduce policy measures that will reduce
the implementation cost, provide sufficient flexibility to the enterprises and
enhance cost effectiveness.

In the following section, the author will make a few suggestions for more
desirable alternative options to the current environmental policies in China.
The alternative options are sulphur tax, an emission credit trade system and
setting up of public coal trading companies. While discussing the specific pol-
icy options, the conditions for making measures for air pollution control in
China work will be revealed.

Alternative policy 1: sulphur tax

According to certain theories, for those developing countries constrained by
inadequate monitoring and enforcement capacities, the introduction of an
environment tax is recommended (Matsuoka, 2000). Generally, governments
refrain from fuel tax because it is regressive, or the poorer the user, the greater
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the burden becomes since everyone needs fuel in daily life. In most cases, the
tax is imposed on end users, with small end users, including residential end
users, being excluded (OECD, 2002). However, for China, in light of its coal dis-
tribution structure, it would be more desirable to impose sulphur tax according
to the sulphur content of the coal at the time coal is shipped from coal mines.

In China, around 28,000 coal mines (2003) provide coal as fuel to 4,300 coal-
fired power generation units (2003) and over 500,000 industrial and residential
boilers (1998) (which alone account for 75 per cent of overall coal consumption
in China). If tax is imposed on coal mines instead of on end users, the number
of monitoring points will be reduced to 1/25. As for sampling of coal quality,
compared to inspections on each end user, it would greatly reduce inspection
costs if inspections were carried out in the coal mines. Furthermore, ultimately
the sulphur tax is borne by enterprises as end users, and so the coal mines just
need to add tax to their normal prices and then the administrative authorities
would not have to deal directly with the end-user enterprises. This would help
to prevent tax evasions.

Current status
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Figure 5.7 Impact of sulphur tax
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Figure 5.7 illustrates the impact of sulphur tax. In the current Chinese coal
market, since the emission fee system has not been very effective for emission
reduction, the sulphur content of coal has had little impact on coal prices and,
instead, the prices have been determined more by the production and trans-
portation costs. The coal distribution pattern features a dual structure of large
state-owned coal mines supplying large enterprises and local small and
medium coal mines supplying small and medium enterprises. Within the same
region, coal supplied by small and medium coal mines is cheaper than the for-
mer. In terms of transportation, large state-owned coal mines distribute coal
across the country by railway, and small and medium coal mines mainly target
local markets within a very small region (Horii, 2003). Under such a market
situation, coal consumption in China is characterized by small and medium
enterprises that consume the cheap high-sulphur coal supplied by local small
and medium coal mines and by large enterprises that consume the high-
quality low-sulphur coal supplied by large coal mines located in northern
China. This is particularly true in the southern part of China, where only low-
quality coal is produced and acid rain and SO, emissions are extremely severe.
As the result, emissions from SMEs, which have insufficient measures for pollu-
tion control, are very high, resulting in a higher national emission level.

If sulphur tax is introduced, the prices of high-sulphur coal produced by
local small and medium coal mines will increase significantly, while the
prices of low-sulphur coal produced by large coal mines will only increase
marginally, and the relative prices of the two will change significantly
(Figure 5.7). Consequently, prompted by cost considerations, SMEs will
begin to purchase low-sulphur coal produced by large coal mines. Of course,
if no other measures are taken, the sulphur tax will only result in an
increased stock of high-sulphur coal in the market. This is not desirable from
the viewpoint of the economic utilization of high-sulphur coal, and this also
hampers the dissemination of CFBC, FGD and other desulphurization tech-
nologies. Therefore, it is recommended that a system be established that could
refund part of the sulphur tax revenue as credits to enterprises that apply desul-
phurization technologies. Those enterprises planning to apply desulphurization
technologies would have to file an application with environmental protection
authorities for credits and, in compensation, those enterprises would be obli-
gated to accept strict CEM monitoring. The amount of credits should be cal-
culated based upon the consumption volume of high-sulphur coal by the
enterprise in the past and the amount of desulphurization based upon the
monitoring system. Using the credits, enterprises could purchase high-sulphur
coal and, thus, high-sulphur coal would not flow out to small and medium
enterprises.

The biggest benefit of the sulphur tax lies in the fact that it would virtually
bypass the high enforcement costs associated with monitoring the SMEs and
the collection of surcharges. With other forms of economic measures, for
instance the emission credit trade system, it is necessary to monitor the actual
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emissions from enterprises. Even with command and control measures that
use emission standards, it is still necessary to monitor the actual emission.
Considering the number and the range of distribution of SMEs, the monitoring
cost would be massive.

Certainly introduction of a sulphur tax would also require monitoring of the
coal quality in coal mines through sampling; however, as described earlier, on
the one hand the number of monitoring points would be drastically reduced
and, on the other hand, concentrated sampling could be carried out. Therefore,
monitoring could be carried out with significantly fewer costs. At present, few
samplings and inspections are conducted since the local Environmental
Protection Bureaus do not want to shoulder the expense of monitoring. In
terms of tax collection, whereas collecting directly from the end users results in
great amounts of taxes being uncollectible, sulphur tax would be collected at the
coal mines; with no need to face the end users, the uncollectibles would also be
significantly reduced.

Under such a system, the fairness of the marketplace could be improved
because SMEs, which have shared little of the external environmental costs in
the past, would share part of the costs. Of course, to refund the tax revenue in
the form of credits also means to make allowances to the polluters, hence there
will be a certain normative issue. However, such a credit refund also means that
expensive investment in desulphurization technologies are shared by the whole
society. The public should view the practice of refunding credits based upon the
market mechanism favourably since in the future it is imperative to introduce
end-of-pipe solutions, such as FGD. It has been observed that due to high
running costs, not much desulphurization equipment is put into constant
operation. However, if the amount of credit is determined by the actual desul-
phurization volume, this would no longer be an issue.

The other major advantage of sulphur tax is that there is almost no problem
of pollution leakage that results when enterprises evade regulations by relocat-
ing to other areas. By taxing at the coal mines, the whole society would be regu-
lated. Earlier we discussed the fact that China adopted the so-called “Two Control
Zones' policy to regulate key regions. Considering personnel and funding con-
straints, it might be the right decision to pool the necessary resources together
and concentrate the enforcement efforts in the “Two Control Zones’ in order to
increase the effectiveness of measures addressing environmental pollution.
However, although emission from the “Two Control Zones’ accounts for 60 per
cent of the national total, it by no means justifies implementing no meas-
ures for the remaining 40 per cent. If pollution sources evade regulation by
moving to areas outside the zones, the issue of containing emission cannot
be fundamentally addressed. With sulphur tax, on the one hand, limited
policy resources could be concentrated to carry out centralized monitoring
of those enterprises that are entitled to credits and, on the other hand, SMEs
would be encouraged to act in full consideration of emission costs without
monitoring.
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Compared to command and control measures, because the sulphur tax could
equalize the marginal cost of emission reduction by all polluters, an optimal bal-
ance between emission reduction cost and benefit could be achieved. However,
since the tax rate is determined by the government, it is uncertain whether in
the end it could turn into reality. More specifically, the government does not
have sufficient information on polluters, particularly information on their
emission reduction costs; so the final tax rate might be far from the optimal
point and, thus, fail to achieve the best cost effectiveness. Lack of information
is only one aspect of the difficulty in determining the optimal tax rate, as pub-
lic opposition to the tax itself could also influence the process by which the tax
rate is determined, something that in reality might result in incorrect decision-
making. Generally speaking, the tax rate could be set at a lower level, which
would be insufficient to bring about optimal emission reduction.

Despite the potential issue of whether an appropriate tax rate could be
established, the sulphur tax has as its advantage the fact that the enforcement
could be guaranteed to a great extent. This makes sulphur tax more desirable
than other policy measures in light of current reality in China. In addition,
the so-called ‘Baumol-Oates Tax’ could be effective in the Chinese sulphur tax
system. Under the Baumol-Oates Tax framework, although it might be diffi-
cult to come up with the right rate in the very beginning, the government
could start with a lower tax rate and make adjustments based upon the
impact during implementation to ultimately arrive at an optimal tax rate
(Ueta et al., 1997; Morotomi, 2000). In other words, the tax rate could be
adjusted by trial and error. Such an idea would face strong opposition from
enterprises. However, in China, where the central government is politically
very powerful, it is feasible to carry out adjustments to the tax rate in line
with the Baumol-Oates Tax concept. The Chinese government decided to
double and triple the emission fee from 2004-5, and this fully exhibits its
power and authority to make adjustments to the tax rate. From the perspec-
tive of preparing the whole society for changes, it could turn out to be a more
rational approach to start with a lower rate and gradually increase it to a rea-
sonable level, so long as appropriate announcements are made to the public.

Alternative policy 2: emission credit trade system

So far, sulphur tax has not been listed as one of the policy options under study
in China; in contrast, the emission credit trade system is being studied as a can-
didate among economic measures. Since 1999, State Environmental Protection
Agency (SEPA) and the US Environmental Protection Agency (EPA) have
worked on a joint project to study the feasibility of bringing an emission credit
trade system into China. Case studies have been conducted in Benxi City,
Liaoning, Nantong City in Jiangsu, and Taiyuan City in Shanxi province, and
experiments on emission credit trading have been carried out in Nantong City.
Although the above studies are still in the initial phase, breakthroughs are
possible once the studies are brought into the next step to run pilot projects.
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The emission credit trade system has its advantage in easier harmonization
with the emission fee system. According to reports, an emission licence system
has been implemented in 16 cities in China since 1991. Within three years,
emission licences have been issued to 987 enterprises in 15 of the cities, and the
system has effectively controlled 6,646 pollution sources, despite the fact that
one city withdrew from the system. As of 2000, the necessary legal framework
for the emission licence system had been established in 36 cities across 20
provinces (Wang et al., 2002, p. 66). At this stage, the emission licence system is
implemented as one of the ways to achieve total emission control, and no trad-
ing among pollution sources is allowed. However, the emission licence system
has laid a certain foundation for bringing in the emission credit trade system.

Similar to sulphur tax, the emission credit trade system helps to equalize the
marginal emission reduction costs of all polluters by making the emission credit
trading price equal to the marginal cost of the whole society. The government
only needs to set the initial amount of the emission licence and the market
mechanism will automatically adjust the price to the optimal level through the
trading system. As the number of emission licences in circulation is directly
linked to emission volume, compared to sulphur tax, such a system could bet-
ter control the emission volume. Therefore, in terms of preventing government
failure, an emission credit trade system is a better option than a sulphur tax
(Ueta et al., 1997, Ch. 8; Field, 2000, Ch. 13).

However, similar to the emission fee system, the emission credit trade system
also faces great challenges in achieving effectiveness in the course of its policy
enforcement. The prerequisite of the emission credit system is to carry out strict
monitoring on whether the participants observe the emission quota allowed by
the emission licenses. This applies to both the buyer and the seller. Without
effective and accurate monitoring, some parties might not purchase emission
credit even though their emissions have exceeded their allowed emission quota
and some might even claim to have extra credit and sell it on the market.
Market credibility, which is the cornerstone of emission credit trade system,
would face a severe challenge if such cases emerge one after another. In add-
ition, it is necessary to shorten the intervals of emission volume monitoring
in order to create more trading opportunities in the marketplace; hence, it is
imperative for trading participants to install CEMs if the emission credit trade
system is to be implemented. However, the installation cost of each set of CEM
equipment amounts to 1.06 million yuan (Wang et al., 2002, p. 88), and so
presumably only a limited number of enterprises of a certain scale, such as
power plants, could afford to install such equipment. Therefore, for medium
and small pollution sources, such as industrial and residential boilers, little
progress could be made in promoting the emission credit trade system.

In spite of the limitation of its effects on large pollution sources, specifically
power plants, the emission credit trade system has certain effects. It has been
mentioned earlier that the Chinese government in the future may require most
power plants to install FGD but, according to cost calculation by the author,
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massive investment is needed to promote this policy. This might lead to worsen-
ing of cost effectiveness. Meanwhile, as shown in Figures 5.5 and 5.6, not all
FGD projects enjoy the same cost effectiveness; instead, it varies greatly in line
with the varying conditions of the power plants. Analysis of the distribution
of coal resources from the perspective of quality shows that the sulphur con-
tent of coal, even raw coal, is very low in northern China, such as in Shanxi
province. If power plants are located in those areas, they might reach the
emission standard even if raw coal is consumed; hence, such power plants
would suffer from very poor cost effectiveness if they were to install FGD
equipment. Under the emission credit trade system, such power plants could
purchase certain credits to meet the emission standard, which in practice
amounts to partially sharing the costs of FGD equipment installed by other
power plants. In other words, investment in FGD equipment by enterprises
located in higher pollution intensity areas could be partially shared by other
parties. This shows that there is great potential to increase cost effectiveness
through the emission credit trade system.

Across the world, there is no precedent for combining the emission credit
trade system and the environmental tax. However, in theory the two could be
implemented at the same time. The problem is that to introduce an emission
credit trade system, there must be monitoring facilities in place, which makes it
rather difficult to incorporate the small and medium polluters into the system
due to cost considerations. Hence, other policies need to be devised to address
the small and medium sector.® For this, sulphur tax has the advantage.
Therefore, massive synergy effects could be expected if the sulphur tax and
emission credit trade system could be combined.

Alternative policy 3: enhancing the market mechanism in the coal
market and setting up public coal trading companies

In this section, we discuss the importance of deploying clean energies, includ-
ing CCT, and reflecting external environmental costs in pricing coal, particu-
larly raw coal. Sulphur tax and the emission credit trade system should be
instituted as specific measures to address the issue. However, unless coal is dis-
tributed based upon the market mechanism, it would make little sense even if
external environment costs were reflected in coal prices through sulphur tax
and the emission credit trade system. The market mechanism is essential
because, under the sulphur tax or emission credit trade system, the users
should be able to compare various options, for example, paying a higher trans-
portation fee for low-sulphur coal or applying end-of-pipe technologies, such
as FGD, and choose options based upon each specific situation, in keeping
with the principle of achieving the best balance between cost and benefit. All
these depend on a free market system for the users to compare and choose coal
from various coal mines across the country.

Although many restrictions on coal mines and users have been eliminated,
the current coal distribution system in China has a dual structure: large coal
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mines (key state coal mines) that supply to large enterprises and small to
medium coal mines (town and village coal mines) that supply to local SMEs
within the region. Many factors contributed to such a dual structure, including
lack of scale of economy, transportation costs, insufficient market information
and lack of intermediary functions in the marketplace (Horii, 2003). Unless this
dual structure is discarded, sulphur tax and the emission credit trade system
might not be able to fully play their roles as economic measures. Next we will
explore how to address issues related to transportation cost and the lack of both
information and intermediary functions.

Currently, long-range coal transportation depends on the railway, which is
still state run, and the market mechanisms have little function. Consequently,
compared to countries with similar geographic conditions, such as the US,
transportation cost in China is on the higher end of the scale. In addition, rail
transport quotas are not determined by the market mechanisms; instead, rail
transport quotas are determined by political factors, similar to the traditional
quota allocation approach under the planned economy. More than half of the
annual rail transport quota for coal is allocated by the so-called Coal Ordering
Conference, which is organized by the State Planning Commission (currently
the National Development and Reform Commission) and attended by coal
mines, coal users and transport departments, including the railway. Since only
large coal mines and large enterprises are qualified to attend this conference, it
institutionalizes one end of the dual structure of coal distribution in China.

Turning to the insufficiencies in both information and intermediary func-
tions, these could be attributed to the fact that, in the past, coal was distrib-
uted under the state planning system and coal mines had no capacity for
marketing on their own. This is particularly true for those small town and village
coal mines, which account for a significant proportion of the national coal pro-
duction. It is very difficult for small coal mines to know the demands of poten-
tial users located far a way. Since coal mines and consumers in China are
both small in scale and geographically widely distributed, they both suffer
from extremely high cost in terms of market information in coal trading. It is
expected that someday there will be brokers who can match demand and sup-
ply; however, so far there is little progress in this regard.

If the dual distribution structure remains unchanged, then, due to transport
constraints and lack of market information, users will still not be able to com-
pare and choose coal based upon prices and quality, even if coal prices reflect
the external environment costs. That will hamper the dissemination of clean
energies, including CCT.

Under such circumstances, it is necessary to adopt certain measures to
address current market defects and enhance the role of market mechanisms
in China’s coal market. More specifically, quotas for railway and port trans-
port should be allocated through open bidding, and state involvement by
the Ministry of Railways in the quota distribution process should be reduced,
since it results in higher transportation costs. As the first step, transportation
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Figure 5.8 Benefits of public coal trading companies

capacity other than the quotas allocated at the annual Coal Ordering Con-
ference should be distributed through open bidding, which should be open
to all parties. To address the transportation cost issue associated with the dual
coal distribution structure, it is necessary to carry out such reforms.

As a remedy for the other major issue hampering the market mechanism, the
lack of brokers, the author would like to suggest public coal trading companies
(Figure 5.8). Such companies not only engage in coal trading, but also provide
CCT processing (coal washing, blending, briquette making and so on), consult-
ation services on matters related to energy conservation, such as modification
of the supplied coal based upon the boiler condition, and serve as an ESCO
(Energy Service Company). The establishment of such companies would be
beneficial not only for bringing down transaction costs but also for obtaining
economy of scale in CCT processing and obtaining better understanding of the
consumers’ needs in terms of the promotion of CCT. It is a fact that the coal
washing rate in small and medium township coal mines is extremely low.
This is not only due to ineffective enforcement of environmental regulations
but is also due to the fact that coal washing is unprofitable there because of
the small scale of the coal mines in each town and village. Therefore, great cost
effectiveness can be expected if public coal trading companies could carry out
coal processing such as coal washing, blending, briquette making and so forth
on a large scale. Furthermore, public coal trading companies could play an even
more active role. If they provided ESCO services, for example, it would be pos-
sible for them to make profit by signing contracts with small and medium con-
sumers to help with energy conservation because small and medium consumers
have significant energy conservation potential but do not have financial
resources to implement the energy conservation. Public coal trading companies
could finance the energy conservation equipment cost and get financial rewards
for the energy conservation achieved based on their ESCO contract.
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Conclusion

In Sections 1 and 2, we critically reviewed current Chinese environmental
policies, and, in Section 3, we proposed alternative policy options. It is true that
there are some limitations on those alternative policy options. For example,
sulphur tax has as its advantage the great effectiveness of the policy enforce-
ment, i.e., since it can be collected at the coal mines, it markedly reduces the
enforcement cost associated with monitoring and imposing penalties on vio-
lations. However, the limitation is that coal produced by illegal coal mines
might be traded without paying the sulphur tax. There are similar potential
limitations associated with the other alternative options proposed in this
chapter. Such alternative options may be suboptimal options theoretically
speaking, but considering their real-world effectiveness and feasibility of
implementation, they are considered to be the best options. As far as sulphur
tax is concerned, although it doesn’t solve all the problems, it deserves seri-
ous consideration because collection of sulphur tax at the coal mines can
better prevent evasion of the regulation and greatly alleviate coal-related air
pollution to a greater degree than the emission fee system in which fees are
collected from the end users.

In this section, the author will explain and comment on what makes the
views expressed here different from other studies and summarize the analysis to
draw implications that could benefit other developing countries in addressing
air pollution.

The assumption that economic measures are the best solution, which used
to be common, has already been abandoned by those who have conducted
their studies based on Chinese realities (McElroy et al., 1998; World Bank,
1997, 2001). While giving credit to the efforts made by Chinese government so
far, they also commented positively on the policy mix combining command
and control measures and economic measures. The primary difference between
this study and the other studies is the views on issues related to managing pol-
lutants from small polluters. Although the previous studies recognized the
importance of addressing small polluters (particularly since small polluters
present more risk to people’s health as the chimneys are nearer to people),
neither detailed analyses nor recommended policy options have been pro-
posed in the other studies.

There is also a difference in opinions on the so-called ‘Two Control Zones’ pol-
icy, which targets cities suffering from severe air pollution. The other studies
were published a few years ago when no specifics of the “Two Control Zones’ pol-
icy had been confirmed, and those studies basically approve of the idea of
concentrating efforts to address air pollution in defined areas (World Bank,
2001). However in this study, based upon reviews on the implementation of
the “Two Control Zones’ policy, the author evaluates the policy as undesirable
because it induces evasion of the regulation and cause pollution leakage to
the suburbs.
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Ultimately, the differences in opinion originate from different ideas on
command and control measures and economic measures, or the policy mix in
environmental policy.

The other studies and this chapter all recognized problems related to the
enforcement of environmental policies that stem from Chinese realities. In
particular, all agreed that the local Environmental Protection Bureaus suffer from
constraints on their policy enforcement capacity. To a certain degree, in light of
the current low enforcement capacity, the previous studies had virtually
given up on efforts directed at small polluters due to the associated high
monitoring costs. Given the low enforcement capacity, from the perspective of
cost effectiveness, it is reasonable to target large polluters as a priority since this
could bring considerable results in reducing emissions.

However, as indicated in the Introduction, to a great degree, remarkable
reductions in air pollution over the last few years can be attributed to com-
mand and control measures aimed at small polluters. The problem is that
such command and control measures aimed at small polluters can be effective
only so long as strong momentum is maintained in policy implementation.
In the long run, once there is any loosening of policy initiatives, those small
enterprises that had been shut down might secretly resume operations again,
making the regulations mere pieces of paper at that time. In fact, the drastic
increase of SO, emission in 2003 in China might be partially explained by
the fact that some small polluters had started their operations again, stimu-
lated by the favourable economic conditions.’ In this way, no matter what
the case may be in other countries, small polluters in China contribute con-
siderably to the total emission. This fact by no means should be underesti-
mated. However, the government is facing the dilemma of how to maintain
the momentum and sustainability of command and control measures for
small polluters.

The fact that the other studies gave positive comments to the ‘Two
Control Zones’ policy could derive from their understanding of the limited
enforcement capacity of the local Environmental Protection Bureaus. Given
the limited enforcement capacity, the policy might be a realistic choice to
ensure the effectiveness of the environmental policy. However, in this paper
we have illustrated that it would be effective to reduce policy enforcement
costs by introducing sulphur tax as one part of an environmental tax system.
In forming environmental policies in China, it is very important to address
evasion of regulations, and in this chapter it is shown that a sulphur tax system
could address this issue effectively. The other studies were cautious in their
review of economic measures. In their opinion, in China, there is not yet a
market mechanism that smoothly functions. However, as illustrated in this
chapter, from the perspective of policy enforcement costs, it does not make
much sense to differentiate whether a policy should be called a command
and control measure or an economic measure, and it is very difficult to judge
which one is better than the other.
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Through this chapter’s analysis, it has been shown that command and
control measures indeed suffer from poor cost effectiveness. On the other
hand, economic measures also suffer, for example, in the case of the emis-
sion fee, from poor results in emission reduction when it is actually
enforced, and quite possibly it may also suffer from failure to achieve the
theoretical cost effectiveness. If technical requirements, which are one form
of command and control measures, are adopted, it could help to reduce the
enforcement costs. However, if emission standards, the other form of com-
mand and control measures, are adopted, it will lead to a repeat of the fail-
ures of many previous economic measures and increase the policy
enforcement costs, such as monitoring costs. On the other hand, although
environmental tax is a form of economic measure, it has the potential to
reduce the policy enforcement costs. Therefore, depending upon the actual
cases, one can expect different answers as to whether command and control
measures or economic measures should be adopted.

In reality, almost all the policies consist of combined measures, although
such policy mixes are hardly the best for achieving cost effectiveness. No doubt,
cost effectiveness is a very important factor. However, it should not be viewed
as the only criterion in evaluating policy framework. To ensure policy effect-
iveness, a policy framework combining multiple policy measures, as discussed
in Section 3 of this chapter, should be established.

Sulphur tax is an effective measure for addressing air pollution in China.
Considering the fact that market mechanisms, which are a precondition for
economic measures such as sulphur tax to be fully effective, are still immature,
the author proposes that the enhancement of market functions should be con-
sidered as one aspect of the environmental policies. The author points out that
although the Chinese coal industry has been progressing towards a market
economy, coal distribution in China remains constrained by non-market fac-
tors. Therefore, while introducing economic measures in environmental pol-
icies, it is also necessary to adopt measures to further promote the development
of the market economy to ensure smooth functioning of the market mech-
anisms. On the other hand, to solely depend upon market mechanisms might
result in the imperfect functioning of the market mechanisms due to such fac-
tors as trading costs. Depending upon the actual situation, it might be neces-
sary to take such measures as setting up public coal trading companies, as
suggested in this chapter. The author believes that all parties should be
involved and that various policy mixes should be formed and should include
some measures that were viewed as being outside the range of environmental
policies in the past, to address this issue.

In fact, our discussion on solutions to air pollution in China could be
applied to other developing countries when forming environmental policies.

First, since many developing countries suffer from such factors as lack of
enforcement capacity, high monitoring costs and widespread policy evasion, it is
important to design effective measures that take these factors into consideration.
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Second, in many cases, small and medium enterprises are a major source of
emissions in many developing countries. Furthermore, such SMEs often tend to
be in the informal sectors. In order to manage emissions from SMEs, particu-
larly in order to address air pollution, collection of environmental tax upstream
from SMEs could be an effective policy measure that would help to reduce the
monitoring costs.

Third, to ensure full enforcement of environmental policy in reality, in
addition to cost effectiveness, time effectiveness is another essential factor to
be considered. Therefore, the ultimate policy should be a combination of
various measures.

Fourth, an environmental tax system is an effective policy measure for
developing countries; however, because an environmental tax system is an
economic measure, positive achievements are possible only if the market mech-
anisms are functioning. The problem in many cases is that, since developing
countries are still in the transitional period, they often suffer from market
distortions. Therefore, measures that could help to improve the market func-
tion or enhance the market economy should be considered as part of the
environmental policies.!°

Notes

1. SO, emission in 2003 was 21.6 million tons, up by 12 per cent compared to the
previous year. Since energy consumption in 2003 had increased by 13 per cent
during that time, the increase in SO, emission is understandable. However, if we take
a look at the figures for 2002, we will see that although energy consumption grew by
10 per cent compared to the previous year, SO, emission was lower than the previous
year. Since more attention was paid to environmental protection in 2003, it is rather
odd that energy consumption increased both in 2002 and 2003, and SO, emission
dropped in 2002 but increased considerably in 2003. Therefore, a more reasonable
explanation could be that there were errors in the statistics up to 2002. Even so,
I agree that China has made considerable progress in addressing air pollution, as fig-
ures released in 2003 show that, from 1995-2003, the energy consumption grew by
28 per cent and the SO, emission was lowered by 9 per cent during the same period.

2. Evasion of regulations is widespread in China and is not limited to the environ-
mental protection sector. Therefore, special attention should be given to how to pre-
vent such evasion when forming policy measures. Although the single largest factor
that has contributed to the alleviation of air pollution in China since 1998 is the
shrinking of coal consumption, there is speculation as to whether there have been
any errors in the statistics due to difficulty in obtaining figures on coal consumption
behind the scenes. In Horii (2001) and Akimoto, Ohara, Kurokawa and Horii (2007),
the authors concluded that there could be around 150-200 million tons omitted
from the statistics on coal consumption for 2000. Since emission of air pollutants
in China is calculated based upon the consumption volume of fuel, we should
maintain a certain degree of alertness with regard to the statistical reduction of
emissions as mentioned above. However, considering that upto 2002, on the one
hand, coal consumption statistics have kept lower than 1997 levels and, on the
other hand, it seems that certain progress has been made in curbing air pollution
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thanks to the implementation of the command and control measures as described
in this chapter, the author concludes that the current emission reduction efforts
have produced certain results. In contrast, Otsuka (2002) has described various
specific instances of evasion of regulations.

3. The figures cited here only cover the initial investment, excluding operational costs.
However, as shown in Table 5.1, the operational costs of FGD should by no means be
neglected. If operational costs were to be considered, even for simplified desulphur-
ization equipment, the cost to performance would be very poor. This also applies to
CFBC, since it also involves significant operational costs. The figures cited in this
chapter excluded such considerations due to difficulty in collecting exact oper-
ational costs.

4. Urban natural gas projects have certain advantages since it is mainly used for cooking
and heating purposes, where it has a large impact on people’s health and reduces
indoor pollution. It is very effective in reducing hazardous emission. The author
fully realizes that we should not simply view it from the single perspective of the
relationship between investment and SO, emission; instead, considerations should
be made from a broader perspective.

5. The information on collection of emission fees in this chapter is based upon a
field survey conducted by the author in Henan, Anhui, Hunan and Sichuan
provinces in 2002 and 2003. The information released by the State Administration
of Environmental Protection (2003b) also revealed the same issues (pp. 35, 40, 49,
51, 52).

6. In response to the issue of overcharging polluters by the local Environmental
Protection Bureaus for the purpose of financing their own budgets, as of 2002, the
emission fee is paid through bank transfers and invoices were made mandatory. The
payment accounts are no longer managed by the Environmental Protection Bureaus
but by Finance Bureaus. In the future, part of the emission fee revenue shall be allot-
ted to the environmental protection departments on the county level at propor-
tional rates. However, since such reforms will directly result in lower budgeting for
the Environmental Protection Bureaus on the county level, which are responsible
for implementing the relevant environmental laws and regulations, it is worrisome
that their insufficient law enforcement capacity may be further weakened.

7. Furthermore, it is a popular view among the local law enforcement authorities
that they have done their job so long as the environmental polices have been imple-
mented within the target zones. In some cities, efforts have been made to encourage
enterprises within the target zone to relocate to the suburbs. For example, since
Taiyuan City of Shanxi province suffers from severe air pollution, the whole city was
included in the “Two Control Zones’ area; recently, however, many polluting enter-
prises have been relocated from Taiyuan to neighbouring cities, and it is said that
the Taiyuan City Government encourages such practices. In Henan and Hunan
provinces, the author has also heard the local officials express the same view,
which they took for granted.

The problem that SO, emissions cause is damage to the local forests and to peo-
ple’s health. Hence, some people held the view that policies should focus on reducing
the concentration of emissions in densely populated areas, instead of focusing on
reducing the emission volume. From this perspective, the “Two Control Zones’ pol-
icy has certain merits since it helped to relocate the polluters from the urban areas
to the suburbs. This certainly helps to reduce the concentration of emissions. The
problem is whether the areas outside the “Two Control Zones’ are really sparsely
populated. With the exception of megalopolises like Beijing, Shanghai and a few
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other coastal cities, for some inland cities included in the ‘Two Control Zones’, the
population density in the urban area is not much higher than in the suburban area.
In China, due to restrictions of the household registration system, people could not
freely migrate to cities; hence the concentration of population in the cities is not as
obvious as in Japan. The “Two Control Zones’ only cover the urban area and
exclude the neighbouring suburbs. Due to such considerations as infrastructure
and utility services, it is rather natural for the polluting enterprises to choose to
relocate to the suburbs, which are so close to the urban area, although population
density in the suburbs might not be much lower than in the city proper. Considering
the massive emission volume in China, the issue of pollution leakage to areas out-
side the “Two Control Zones’ should by no means be neglected.

The American acid rain prevention programme (Clean Air Act Amendments: CAAA)
has been widely promoted as a successful example of emission credit trading. In the
programme, power plants were the primary participants. In the US, the power
industry accounts for 91.2 per cent of the total coal consumption in the country;
hence, being the only primary coal consumer, their participation in the programme
could achieve remarkable results in terms of environmental protection. On the other
hand, although the power industry is also the largest coal consumer in China, it
only accounts for 45 per cent of the total coal consumption, the remaining being
consumed by small and medium industrial and residential boilers. Therefore,
emission reduction through the emission credit trade system would be limited in
China and more thought should be given to the great differences between the
coal consumption structure in the US and in China.

As indicated in Note 1, there were inaccuracies in statistics on SO, emission in 2002;
hence, compared to the unrealistically low statistics in 2002 and before, the figure
grew drastically in 2003. While pursuing the causes for the under-reporting of 2002
statistics, it is appropriate to conclude that the effects of compulsory shutting
down of small polluters through command and control measures have not been as
great as reported. If so, the difference between the figures of 2002 and 2003 reveals
the scale of SO, emissions by small polluters, and this shows that the emission by
small polluters should by no means be neglected.

If public coal trading companies are to be established, relevant parties need to be on
guard against monopoly. However, under the current situation, apparently enter-
prises equipped with functions described in this chapter could hardly emerge from
the private sector. In the past, under the planned economic system, there were the
so-called Fuel Companies under the former Ministry of Commerce, and those com-
panies were supposed to serve as public companies and provide fuel to small and
medium boilers in urban areas. Since the reforms to the economic system, such
companies are almost all bankrupt, since they were not able to reform their system
of living on government allowances. Here the author would like to stress that there
are fundamental differences between the public coal trading companies proposed in
this chapter and the Fuel Companies in the past. From the very beginning, such pub-
lic coal trading companies should be established as market-oriented companies to
be privatized later on. Unlike the former Fuel Companies that failed to produce any
added value and only bought coal from one party and sold to another party, the
new public coal trading companies should be able to serve as ESCO, which help
their clients to conserve energy by providing consultations and suggestions and,
thus, help enterprises to obtain direct benefits. It might be conducive to clarify the
schedule of each step for the establishment of such public coal trading companies
and publicize the timetable for privatization.
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Rating Programme Revisited: In the
Case of Indonesia

Michikazu Kojima

Introduction

The rating programme for companies in Indonesia is regarded as a model of
environmental policy from the viewpoint of environmental management in
developing countries. PROPER PROKASIH, a rating programme concerned
with water pollution control in Indonesia, attracts international attention
because the programme is an alternative environmental policy based on dis-
closure of information.! In addition to the same kind of programme being car-
ried out in the Philippines, India and China, similar rating programmes are
also planned in Mexico and Colombia.?

PROPER PROKASIH also attracted the attention of researchers. The pro-
gramme was taken up by World Bank (2000), Afsah et al. (2000) and Lopez
et al. (2004). World Bank (2000) pointed out that the efforts of companies to
make environmental measurements increased because the rating pro-
gramme stipulates that companies be aware of local residents who demand
environmental measurements and the evaluation of the company in the
stock market. Afsah et al. (2000) analysed PROPER PROKASIH by sending a
questionnaire to managers of companies. Lopez et al. (2004) analysed panel
data of factories targeted in PROPER PROKASIH. Their analysis shows that
the programme reduces the amount of effluent from the factories. However,
the objectives of these research studies were focused on the impact of
PROPER PROKASIH, and they neglected the historical background of pollu-
tion regulation in Indonesia. Moreover, the meaning and the limitations of
the rating programme were not clearly identified in the context of environ-
mental management in Indonesia. For example, prior to PROPER
PROKASIH, ratings were released in PROKASIH (Clean River Program) in
Jakarta in 1991, and this marked the beginning of the rating programme in
Indonesia. This first experience may have had impact on the behaviour of
companies targeted in later ratings, but previous studies have neglected it.

On the other hand, Rock (2002) reviews the history of establishment of agen-
cies concerned with the environment, such as the Environmental Impact
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Management Agency, and programmes such as PROPER PROKASIH and
PROKASIH. The study shows that the personnel in charge of the envir-
onment introduced environmental policies such as PROPER PROKASIH cre-
atively under the Suharto administration, which put national priority on
‘development’.

In the period of economic crisis and political turmoil from 1997-2002,
PROPER PROKASIH was terminated. However, it was considered one of the
successful environmental policies in Indonesia. In 2002, the Ministry of the
Environment started the preparation of the PROPER programme, which is an
expanded version of PROPER PROKASIH. PROPER includes ratings not only
for water pollution control but also for air pollution control, hazardous waste
management, environmental management systems and so forth.

In this chapter, while looking back upon the history of measurement of
factory effluents in Indonesia, the meaning and the limitations of the rating
programmes are examined. The number of companies involved in the pro-
grammes and the substances to be reported are also examined, thereby
revealing the limitations of the programmes. Furthermore, the impact of the
new rating programme, PROPER, which succeeded PROPER PROKASIH, is
discussed.

First, in Section 1, the establishment of the ministries and government offices
specializing in the environment and environmental regulation is outlined in
order to provide background to understand the meaning and limitations of
rating programmes in Indonesia. Section 2 outlines PROKASIH, PROPER
PROKASIH and PROPER, respectively. The meaning and limitations of these
programmes are discussed in Section 3.

1. Development of organizations and regulations in the
1970s and 1980s

Organizations in central government

In the days when Indonesia was a colony of the Netherlands, some people
were concerned about the protection of natural resources in Indonesia.® After
independence, the Indonesian government came to be conscious of envir-
onmental problems around the time the United Nations Conference of the
Human Environment was held in Stockholm in 1972. It was also a time
when the number of factories was increasing gradually following the enact-
ment of the Foreign Investment Act in 1967 in Indonesia.

A decree concerning prevention of atmospheric, water and sea pollution in
the city of Jakarta was issued as a city decree in 1971. It forbade dumping
wastewater in rivers, swamps, etc. The Environment and Resource Section
was established in the National Development Planning Agency (Badan
Perencanaan Pembanguan Nasional [BAPPENAS]) in 1972. As a position spe-
cializing in the environment, the position of State Minister for Development
and the Environment was created in 1978, and this position was taken over
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by the State Minister for Population and Environment in 1983. Although the
office supporting this minister is often called ‘Ministry’, it had few staff members
compared with other ministries and did not have local branch offices. Its
status was different from other ministries such as the Ministry of Energy and
Mines and the Ministry of Forestry, which have many staff members and
local offices. In the Indonesian language, the term meaning Kantor Menteri
was used for office of State Minister for the Environment, while departmen
was used for the other ministries.

The State Minister for the Environment was in charge of coordination
between governmental agencies on environmental issues, but this minister
did not have authority to enforce environmental regulations. Enforcement of
environmental regulations was an obligation of ministries such as the Ministry
of Industry, Ministry of Energy and Mining, and Ministry of Forestry, as well
as of their provincial offices and so forth. However, the enforcement of envir-
onmental regulations was weak in the 1970s and 1980s.

The above is the background to the establishment in June 1990 of the
Environmental Impact Management Agency (Badan Pengendalian Dampak
Lingkungan [BAPEDALY]), which was in charge of enforcement of environmen-
tal regulations, such as inspection of companies. However, the authority of
this agency was still restricted. The Environmental Impact Management
Agency and the Office of State Minister for the Environment were unified in
2002, and the Ministry of the Environment was launched.

Basic environmental law and environmental regulation

From the middle of the 1970s, environmental regulation progressed grad-
ually. Under the decree of the Minister of Health in 1977 (No.173/Men.
Kes/Per/V11/77), the standard of the effluent discharged to swamps, lakes and
rivers, etc., from industry, mining and households was defined.

The Act on Basic Provision for the Management of the Living Environment
(Law No. 4 in 1982, hereinafter referred to as the Basic Environmental Act)
was enacted in 1982. It states that the objectives of management of the liv-
ing environment are to achieve harmonious relations between humans and
the living environment, to control wisely the utilization of natural resources,
to implement development with environmental consideration for the inter-
ests of present and future generations and so forth (Article 4 of the Act).
Every person has the right to a good and healthy living environment and has
the obligation to maintain the living environment and to prevent and abate
environmental damage and pollution (Article 5). Mention is also made con-
cerning the obligation of people in enterprise, to the effect that ‘every per-
son engaged in an enterprise has the obligation to maintain the continuing
capability of the harmonious and balanced living environment to support
continued development’ (Article 7[1]).

The Industrial Act enacted in 1984 stated, in the first clause of Article 21,
that it is necessary to care about the environment and that companies bear
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responsibility for preventing environmental destruction and contamination.
The second clause of Article 21 states that the government is to perform
instruction and regulation, etc., for the prevention of contamination. However,
in the third clause of Article 21, certain industries classified as small-scale indus-
tries are exempted from the first clause of Article 21.

Governmental Decree No. 17 in 1987 was concerned with promotion and
regulation of industrial development by the authorities and, although the
Minister for Industry was given authority for industrial regulation including
pollution control and promotion of industries, some parts of industries were
managed by other ministers. The Ministry of Agriculture was in charge of
environmental management in the pharmaceutical industry, and the
Ministry of Energy and Mining was in charge of environmental management
in the industries of oil refining, natural gas and processing of non-ferrous-
metal minerals, etc. The government offices supervising specific industries are
also in charge of environmental management of those industries.

Under Governmental Decree No. 13 in 1981, which was concerned with per-
mits for industrial enterprise, a duty was imposed on companies to make an
effort to prevent environmental destruction and to control pollution caused
by industrial activity (Article 14). Although Article 10 defined the conditions
under which industrial licences would be cancelled, the article does not
clearly mention environmental destruction or failure of pollution control
among the reasons for cancellation.

The decree of the Minister for Industry in 1988 (No.134/M/SK/4/1988)
listed industries that should perform environmental impact assessments.
Moreover, the punishment for factories causing contamination intention-
ally or by negligence includes the stoppage of industrial activity.

The Ministry of Industry decided on the detailed procedure for factory
licensing in Governmental Decree No. 13 in 1995. It was determined that an
industrial licence could be cancelled when an industry caused environmen-
tal destruction or contamination that exceeded environmental standards.
Moreover, small-scale industries in specific sectors were exempted from the
requirement to acquire industrial permits. Industries that did not cause envir-
onmental destruction through their production process and did not overuse
natural resources were specified by the decree of the Minister for Industry
(No0.146/M/SK/7/1995) in 1995.

In the Regulation Concerning Industrial Licences, Licence Extensions and
Industrial Registration stipulated in the decree of Ministry of Industry and
Trade in 1995, industrial licences are not required for companies whose total
investment is less than 200 million rupiahs, excluding land and building.
Moreover, the procedure was also defined for revoking licences from factor-
ies that cause environmental pollution. First, a written warning is sent to the
factory that has caused contamination. If the factory does not improve even
after written warnings have been sent three times at intervals of one month,
then the industrial licence is suspended for six months. If the factory
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improves within six months, then the licence will reinstated; however, the
licence will be revoked if there has been no improvement during the six-
month suspension period. Using this measure against companies that cause
environmental pollution, it takes a long time to stop the operation of indus-
trial activity causing pollution.

A legal framework to control industrial pollution has been developed since
the 1970s. While authority to stop operation of companies discharging
pollutant was given to ministries which promote industrial activity, no
authority was given to the State Minister for the Environment. It is very
difficult for the ministries to take action to close a factory that is causing
contamination.

Enforcement

Although the authority to stop the operation of factories causing pollution
was given to central ministries or local governments, this authority was not
often exerted. According to Braadbaart (1995), the Ministry of Industry and
the government employees at the provincial level in West Java did not
understand anti-pollution measure technology. They also could neither give
advice nor evaluate the efforts of the factories. Furthermore, factory person-
nel reported that government officials sometimes required bribes.* Even if
they saw the government report on effluent in the 1990s, many companies
were not meeting the effluent standard.

As a result of neglecting contamination, some factories faced intense dis-
putes over pollution. In an extraordinary case, the surrounding residents set
a factory on fire. Anti-pollution measures gradually grew stronger, starting in
the first half of the 1980s in such areas.> Pargal and Wheeler (1996) verified
statistically whether the effluent level of factories decreased with surround-
ing residents’ pressure, using data from monitoring during 1989-90, before
governmental regulation got into its stride. It is shown clearly that effluent
levels fall in areas of higher income or higher academic level, and that efflu-
ent levels of state-owned firms are higher than other companies. The efflu-
ent level of foreign-affiliated firms were not significantly different from
those of local private enterprises.

2. Rating programs in Indonesia

After the appreciation of the Japanese yen and newly industrializing coun-
tries’ (NICs’) currencies in the latter half of the 1980s, foreign direct invest-
ment into Indonesia increased. Pollution became a huge social problem in
this period. The first boycott movement against manufacturing goods was
organized by environmental NGOs in 1991, in response to the pollution in
Semarang.

The basic environmental regulations had been developed in the 1980s.
However, enforcement of the environmental regulations was weak. How to
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strengthen the enforcement of environmental regulations under limited
authority was a priority of the Office of the State Minister of the Environment.

PROKASIH

PROKASIH (Program Kali Bersih [Clean River Program]) is the starting point
of effective government regulation of water pollution. Although PROKASIH
was initiated by the proposal of the Office of State Minister for the
Environment in 1989, it was provincial government that determined target
rivers and target factories. At the beginning, installation of pollution control
measures was urged for factories located in the watershed of 20 rivers in eight
provinces. The number of target rivers, target factories and types of industries
were increased. Seventeen provinces, 37 basin systems and 77 rivers become
targets in FY1999/2000. The Office of State Minister for the Environment
and Environmental Impact Management Agency provided technological
assistance and supported information collection.

The target factories are forced to sign an agreement with the provincial
government about the schedule to satisfy effluent standards. The provincial
government monitors whether the target factory is following the agreement,
and the Office of the State Minister for the Environment evaluates the activ-
ity of each provincial government. In addition to instituting countermeas-
ures against pollution by factories, the State Minister for the Environment
travelled down the Ciliwung River, which flows into Jakarta, by boat in
order to raise awareness concerning cleaning the river.

By the governmental decree concerning Control of Water Contamination
(Governmental Decree No. 20 in 1990) in June 1990, it was stipulated that
the State Minister for the Environment is to determine the effluent standard
after talking with other related ministers, etc. (Article 15[1]), and water qual-
ity control is to be enforced by the provincial governor. An organization
specified by the provincial governor is to perform the enforcement by check-
ing effluent treatment facilities and taking samples, etc.

The Office of State Minister for the Environment was motivated to institute
PROKASIH because the provincial governments, which had the authority to
control water pollution, were not fully functioning. Moreover, it was con-
sidered difficult to satisfactorily tighten up the regulation of various pollution
sources under the existing regulations, and it was thought that PROKASIH
could improve the enforcement capability of the local government step by step.

On 2 September 1990, an international workshop was held by the Office of
State Minister for Population and the Environment in cooperation with the
Canadian International Development Agency.® The workshop had 57 partici-
pants from the ministry, provinces which have participated in PROKASIH,
donor organizations from eight countries that are assisting Indonesia,
embassies, the UN Development Programme and the World Bank. The pur-
pose of the meeting was to promote mutual understanding among the organ-
izations that were involved or were planning to be involved in PROKASIH.
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A chart was made in the preparatory process of the workshop in order to
gain an overview of the situation of PROKASIH. Eight factors were listed that
affected the performance of PROKASIH, such as ‘river water control at the
provincial level is not achieving the desired effect’, ‘effluent standards for each
industry remain undecided’ and ‘lack of inventory of the water quality of a
river, effluents, and monitoring’. Furthermore, the situation used as the back-
ground of the eight factors was analysed. Problems that were pointed out
include the following: ‘the river water pollution control at the provincial level
is not achieving the desired effect’, ‘coordination with the government organ-
ization engaged in river water pollution control takes time’, ‘the contents of
plans for river purification programmes at the provincial level are not suit-
able (i.e., selection of industries and targets)’ and ‘there is no concept of com-
prehensive watershed management’, etc.

After confirming their understanding of the above problems, the work-
shop participants made a draft of guidelines for carrying out PROKASIH:

1. Inventory of river water quality and flow rate

2. Evaluation and determination of river use patterns and ambient water
quality standards

. Inventory of pollution sources

. Determination of pollution carrying capacity

. Identification and selection of industrial targets for river pollution
control

. Establishment of pollution licensing system

. Monitoring of industrial waste at source

. Monitoring of river water quality and flow rate

. Development and application of incentives and disincentives

10. Establishment of pollution control guidance

11. Development of public participation

o W

O 0 N O

In (9) above, an ‘award for effective wastewater management’ was men-
tioned. Moreover, although there was no specific proposal, the importance
of public participation was recognized in (11). This stance, which recognized
the importance of public awareness and participation, was the basis of the
rating programme.

A matrix summarizing activities of domestic organizations and donor
agencies in above-mentioned field was also made. A comprehensive range of
content was presented and examined in this workshop, and the workshop
was able to form a starting point for composing a plan for the new project
and an ex post evaluation of PROKASIH. However, almost no reports or
papers have referred to this workshop.

Regarding effluent standards, which were a topic in this workshop, Decree
No. 3 of the Ministry of Population and Environment was issued in 1991,
and this decree stated that the effluent standards were to be determined
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according to the quantity of production of each industry. The target indus-
tries were caustic soda, electroplating, tanning, oil refining, palm oil, paper
and pulp, rubber, sugarcane, tapioca starch, fibre, urea fertilizer, ethanol,
monosodium glutamate and plywood. Following that, effluent standards for
hospitals, supermarkets and cleaning shops were defined, and these indus-
tries were included among the target industries of PROKASIH.

As part of PROKASIH in Jakarta, the names of 95 companies and the
amounts of pollution they emitted were released in October 1991 (Table 6.1).
This was the beginning of the rating programme in Indonesia. Although 17
of these companies were meeting the effluent standard, 56 companies had
not attained the effluent standard. The official announcement of these com-
pany names was taken up by many newspapers and magazines. The compa-
nies were urged to undertake anti-pollution investment. Confectionery
company PT. Trebor, which was the worst polluter, was forced to stop opera-
tion for half a year and to invest 700 billion rupiah in pollution control
measures from the beginning of 1992.7 As a result, the biological oxygen
demand (BOD) pollution load from surveyed factories decreased rapidly to
0.54 kg per day in 1993 from 294 kg per day in 1991.8

There was a reason why the State Minister of Population and Environment
released the names of companies to the public. The State Minister of Population
and Environment, as well as the Environmental Impact Management Agency,
has weak authority. As mentioned above, provincial governors, the Minister
of Industry and other ministers have authority to control pollution emitted
by industry, such as by cancelling the operation permit of a factory. It can be
concluded that the State Minister of Population and Environment decided to
put companies that caused contamination under public pressure by releas-
ing their names.

Moreover, a movement boycotting the products of a company polluting
the water of the Tapak River in Semarang was organized by NGOs, half a year
before the names of companies were released in Jakarta. It was the first trial

Table 6.1 Pollution control of target companies in PROKASIH Jakarta
(October 1991)

Rank Criteria Number
of companies

1 Operating wastewater treatment facility properly 17

2 Operating wastewater treatment facility, but not getting 36
expected result

3 Testing wastewater treatment facility 2

4 Wastewater treatment facility was installed, but not operated 7

S No wastewater treatment facility 11

6 Bankrupt or relocated factory 22

Source: Compiled from Tempo, 2 November 1991.
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of boycotting in Indonesia for reasons of environmental pollution.® A medi-
ation committee was established that consisted of representatives of Envir-
onmental Impact Management Agency, the city government, an NGO, the
lawyer representing the residents and companies. It was agreed that the com-
panies would make anti-pollution investments and pay compensation for
the damage, etc. This boycott suggested the possibility that official announce-
ments of polluting companies in Jakarta might lead to another boycott move-
ment, and companies were afraid of such movements.

PROPER PROKASIH

PROPER PROKASIH, a programme that rated the companies in PROKASIH,
was started in 1995. The names of companies and the degree of their
countermeasures against pollution were released. This programme was sup-
ported partially by the World Bank. In the rating system, companies were
classified into five categories such as gold, green, blue, red and black. While
black companies did not perform anti-pollution measures at all, red compa-
nies made efforts to control pollution but did not reach the effluent standard
(Table 6.2). The performance criteria covered the areas of air pollution con-
trol and hazardous waste management. However, the data on air pollution
and hazardous waste management was limited, with only the gold and green
companies being scrutinized in the area of air pollution, hazardous waste and
so forth.!” Ratings were based on the effluent data collected by question-
naires, monitoring for PROKASIH and information from citizens. PROPER
PROKASIH is trying to urge companies to take more positive environmental

Table 6.2 Rating scheme of PROPER PROKASIH

Compliance Colour Performance criteria
status rating

Compliant Gold All requirements of the green rating, plus similar
pollution control for air, hazardous waste. Polluter
achieves high international standards by making
extensive use of clean technology, minimizing waste,
preventing pollution, recycling and so on.

Green Pollution level is significantly lower than the effluent
standard. Polluter also disposes of sludge properly,
ensures good housekeeping, keeps accurate pollution
records and maintains the wastewater treatment system.

Blue Polluter applies effort sufficient only to meet the
standard.
Non-compliant Red Polluter makes some effort to control pollution, but not
enough to sufficiently to achieve compliance.
Black Polluter makes no effort to control pollution, or causes

serious environmental damage.

Sources: Compiled from PROPER-PROKASIH Team and PRDEI (1995) and World Bank (1997).
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measures by releasing the names of companies that did not reach the effluent
standards and which made efforts above the effluent standard.

The first rating was released in June 1995 and covered 187 companies
located in Jawa, Sumatra and Kalimantan. The second one was released in
December 1995, and the third one was released in October 1996.1! The forth
rating, which was evaluated in March 1997 and released in July 1997,
covered 270 companies. Among the 270 companies evaluated in March
1997, 217 companies (80.4 per cent) were companies targeted in PROKASIH,
15 companies (5.5 per cent) participated PROPER PROKASIH voluntarily and
38 companies (14.1 per cent) were selected from companies that were not
targeted in PROKASIH. Concerning the industries involved, 71 companies
(26.3 per cent) were selected from the textile industry, 29 companies (10.8 per
cent) from the paper pulp industry, 27 companies (10.0 per cent) from the
plywood industry and 26 companies (9.6 per cent) from the rubber industry.
Concerning ownership, 64 companies (23.7 per cent) were state-owned
firms, 166 companies (61.5 per cent) were foreign capital firms and 40 com-
panies (14.8 per cent) were domestic private firms.

Changes in the number of companies assigned to each colour rating from
the first rating to the fourth rating are as shown in Table 6.3. There were no
companies classified as gold at any time. The number of companies classified
as green and blue increased. Looking only at the 187 companies that were
rated all four times, there was a decrease from 64.7 per cent to 50.8 per cent
in the percentage of companies that did not satisfy the effluent standard and
were classified as red or black.

Table 6.4 summarizes the results of ratings from the second time through
the forth time of companies in pulp and paper industry. Six companies were
elevated to blue from black or red, while four companies were demoted. Com-
panies that raised their rating have larger production capacities than com-
panies than did not raise their rating. It is easy for large companies to invest
in pollution control, but it is difficult for small companies to make invest-
ments to improve environmental management.

Table 6.3 The number of companies rated in PROPER PROKASIH

May 1995 December 1995 October 1996 July 1997
Gold 0 0 0 0
Green 5 5 6 14
Blue 61 88 121 135
Red 115 115 80 116
Black 6 5 6 5
Total 187 213 213 270

Sources: Compiled from Kompas, 14 June 1995 and 30 December 1995; Warta Ekonomi,
11 November 1996 and BAPEDAL (1997a).
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In the first ratings announcement, the five company names classified as
green and the number of companies in each category were heavily featured by
such mass media as Kompas, a leading newspaper in Indonesia. On the other
hand, a six-month period for taking anti-pollution measures was granted to
companies that received bad evaluations, and the names of those companies
were not released in the first announcement. The names of companies rated
as black were reported by the mass media following the ratings announcements
in December 1995 and October 1996. Although the evaluation result of March
1997 was released in the form of a report in July, because the economic crisis
started, the result was not widely reported in mass media.

Looking at ‘black’ companies, PT. Sari Morawa in North Sumatra was repeat-
edly classified as black (Table 6.5) from the second announcement through the
fourth announcement. Except for PT. Sari Morawa, other companies classi-
fied as black in December 1995 had raised their rating by October 1996.
However, five out of six companies classified as black in October 1996 were
still classified as black in March 1997. It is difficult for the companies to improve
their ratings within six months.

Although there were some limitations of the programme, more than a few
companies improved their rating during the period from the first time in 1995
to the fourth time for 1997. It can be said that the programme was a success.

For what reason did companies make the decision to invest in anti-pollution
measures? The information disclosure programmes on discharge of toxic
substances in Western countries were models for PROPER PROKASIH.
Generally, in Europe and the US, exposure of contamination leads to pres-
sure from consumers, investors and surrounding residents, which forces
companies to undertake anti-pollution measures. The World Bank (2001),
which mentioned PROPER PROKASIH, offers the same explanation. Were

Table 6.5 Companies rated as black in PROPER PROKASIH (December 1995,
October 1996, July 1997)

Name of company Industry Place Year
PT. Raja Garuda Mas Panel Plywood Riau 1995
Pekanbaru

PT. Tirta Mahakam Plywood East Kalimantan 1995

PT. Papyrus Sakti Paper Mill ~ Pulp and paper Bandung 1995

PT. Sari Morawa Paper North Sumatra 1995, '96, '97
PT. Sico Dye North Sumatra 1995

PT. Madu Baru Sugar Jakarta 1996

PT. New Kalbar Processors Rubber West Kalimantan 1996, '97
PT. Kasin Leather East Kalimantan 1996, '97
PT. Sinar Obor Leather Jakarta 1996, '97
PT. Pelita Cengkareng Paper  Pulp and paper =~ West Jawa 1996, '97

Sources: Compiled from Kompas, 14 June 1995 and 30 December 1995; Warta Ekonomi,
11 November 1996; and BAPEDAL (1997b).
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these kinds of effects observed in Indonesia? Afsah et al. (2000) sent a ques-
tionnaire survey to companies that were targeted in PROPER PROKASIH.
They tried to identify the reason why companies undertook pollution con-
trol measures. It was shown that neither pressure from the stock market nor
pressure from consumers was strong; however, pressure from the surround-
ing residents had an impact. As a result, managers became conscious of their
factories’ level of environmental measures, and they realized they needed to
improve the environmental management of their factories.

It was not shown clearly in the above study, but it is possible that past cases
might have an influence on the decision-making of these companies. For
example, they may be influenced by the fact that the operation of their facto-
ries might be stopped, such as in the case of PT. Trebor, mentioned in the pre-
vious section, if it was found that the discharged pollutants exceeded the
standard. Moreover, companies might face a boycott movement against their
products if they pollute excessively. Entrepreneurs themselves understand the
level of the countermeasures against pollution, and they consider it worthwhile
to invest in pollution control to avoid the closing of their factories that may
result from strict enforcement of regulations and to avoid boycott movements.

Some companies targeted by PROPER PROKASIH received low-interest
loans for anti-pollution investment. Out of the eight companies in the paper
and pulp industry that have received anti-pollution investment-oriented loans
supported by Japan’s OECEF, six of them were companies targeted by PROPER
PROKAISH. In some cases, when companies are considering anti-pollution
investment, the availability of low-interest loans has determined whether a
decision is made to actually invest.

PROPER

The Environmental Impact Management Agency was integrated into the
Office of the State Minister for the Environment early in 2002, and the office
changed its name from Kantor Menteri to Kementrian. This is regarded as an
organizational promotion, but the office’s status is not same as other min-
istries, which are called departmen. The internal organization was restructured
and various programmes started. Preparation of PROPER, a new rating pro-
gramme, was started in 2002.

The programme comprehensively evaluates environmental measurements,
not only those related to water pollution but also those related to air pollu-
tion, hazardous waste management, environmental impact assessment and
so forth.1? Preparations for conducting ratings were begun in 2002, and per-
formance was evaluated beginning in January 2003. The criteria of each
evaluation category are as shown in Table 6.6, and these categories are modi-
fied from the categories of PROPER PROKAISH. Factories were evaluated
based on 51 checkpoints, such as installation of a pollution control facility,
emission levels, effluent levels and treatment of hazardous waste. The areas
evaluated and the related environmental regulations are shown in Table 6.7.
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Table 6.6 Rating in PROPER

Compliance Colour Performance criteria
status rating
Compliant Gold Companies making efforts to achieve zero emission and

reaching acceptable level.

Green Companies making efforts to prevent pollution and
environmental destruction and reaching a level above
the environmental standard.

Blue Companies making efforts to prevent pollution and
environmental destruction and achieving the
minimum environmental standard.

Non-compliant Red

Companies making efforts to prevent pollution and

environmental destruction but not achieving the
environmental standard.

Black Companies making no effort to prevent pollution and
environmental destruction.

Source: Compiled from Kementerian Lingkungan Hidup (2003), pp. 72-3.

Table 6.7 Area of evaluation in PROPER and related regulations

Area of evaluation

Related regulation

Wastewater pollution control

Air pollution control

Hazardous waste management

Environmental impact assessment
Environmental management system
Resource conservation

Community relations and development

Governmental Decree No. 82 in 2001
Decree of the Minister No. 51 in 1995
Decree of the Minister No. 52 in 1995
Decree of the Minister No. 113 in 2003

Governmental Decree No. 41 in 1999
Decree of the Minister No. 13 in 1995
Decree of the Minister No. 205 in 1996
Decree of the Minister No. 129 in 2003

Government Decree No. 18 in 1999

Government Decree No. 85 in 1999

Decree of the Minister No. 68 in 1994
Decree of the Minister No. 01 in 1995
Decree of the Minister No. 02 in 1995
Decree of the Minister No. 03 in 1995
Decree of the Minister No. 04 in 1995
Decree of the Minister No. 05 in 1995

Governmental Decree No. 27 in 1999

Source: Compiled from Ardiputra (2004).
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The first rating for 85 companies was released in April 2004. No company
was evaluated as gold. Eight companies (11 per cent) got a green rating. Blue
amounted to 60 per cent, red was 25 per cent and black was 4 per cent.!3 The
following companies were categorized as black: state-owned oil and gas firm
PT. Pertamina UP IV in Central Jawa; textile producers PT. Kahatex II and PT.
Prodomo, both in West Jawa; and paper producer PT. Papyrus Sakti Paper Mill
in West Jawa. Incidentally, PT. Papyrus Sakti Paper Mill was listed as black in
PROPER PROKASIH in 199S.

The second rating was released in December 2004. An attempt was made
to expand the number of target companies, and the number of target com-
panies in 2004 was 251, consisting of 117 companies in the manufacturing
industry, including textiles as well as pulp and paper, 79 companies in the
mining and energy industry, including coal and metal mining, and 53 com-
panies in the agricultural and forestry, industry including sugar producers
and palm oil producers. The evaluation rated 42 companies as black. The
nine companies rated as green satisfied the requirements of environmental
regulations. The 86 companies rated as red failed to obtain permits for their
waste management. The 114 companies that satisfied the minimum envir-
onmental standards were rated as blue. Among the four companies listed as
black in the first announcement, PT. Pertamina UP IV was raised to red, but
the others remained in black.

Table 6.8 summarizes the ratings of companies listed in both the first and
second announcement. Five companies increased their rating, while two com-
panies stopped operation and seven companies decreased their rating. This sug-
gests that the ratings of these seven companies were overestimated in the first
announcement.

Table 6.9 shows the number of companies by rating and investment type.
The ratings of foreign-owned firms are better than those of domestic private
firms and state companies.

The third rating was released in August 2005. A total of 466 companies
were rated. The results were as follows: 150 companies were given a red

Table 6.8 Changes in ratings from April 2004 to December 2004 in PROPER

Second

Gold Green Blue Red Black Stop Total

First Gold 0 0 0 0 0 0 0
Green 0 6 2 0 0 0 8
Blue 0 1 44 5 0 1 51
Red 0 0 3 18 0 1 22
Black 0 0 1 3 0 4
Total 0 7 49 24 3 2 85

Sources: Compiled from Kementerian Lingkungan Hidup (2004) and Ardiputra (2004).
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Table 6.9 Result of second announcement of PROPER

Rating Ratio of
non-compliance

Gold Green Blue Red Black  Total

Foreign 0 7 46 14 10 77 31.2 per cent
Domestic 0 2 35 38 23 98 62.2 per cent
State 0 0 33 34 9 76 56.6 per cent
Total 0 9 114 86 42 251

Source: Compiled from Kementerian Lingkungan Hidup (2004).

Table 6.10 The number of companies rated in PROPER

April 2004 December 2004 August 2005
Gold 0 0 0
Green 8 9 23
Blue 51 114 221
Red 22 86 150
Black 4 42 72
Total 85 251 466

Sources: Compiled from Kementerian Lingkungan Hidup (2004); Ardiputra (2004); and data on
the website of the Ministry of Environment, http://www.menlh.go.id/proper/

rating, 72 were given a black rating, 221 companies got a blue rating and
23 companies got a green rating. No company got a gold rating.

The fluctuation in the number of companies in PROPER is shown in Table
6.10. Among four black companies listed in the first announcement, one
company got a blue rating but one company remained black in August 2005.
Fourteen companies got black ratings consecutively in December 2004 and
August 2005. All of the announcements were taken up by mass media such
as the Jakarta Post, Kompas and Tempo.

3. Meaning and limitations of rating programmes

It is a fact that the rating programmes had a significant impact on pollution
control in the target companies. As shown in PROPER PROKASIH, the num-
ber of companies that complied with the effluent standards increased signifi-
cantly. The mass media widely featured the rating result, and this raised
public awareness of the environment. It is also said that the rating pro-
gramme shows the raison d’étre of the Ministry for the Environment. The
capabilities of the environmental administration have also been gradually
increased from the end of the 1980s to the first half of the 1990s through
implementing these programmes. Regulations concerning effluent and
emission standards were created for every industry.
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There are three major limitations on rating programmes.

First, the number of factories involved in the programmes is very limited.
In 1997 there were 6,638 large-scale manufacturing companies and 15,748
medium-scale companies in Indonesia. The number of target companies in
PROPER PROKASIH was only 270 at the final rating in 1997. In PROPER, the
number of target industries was expanded to include mining and plan-
tations. However, the number of the companies was still 466 in the third
ratings announcement in August 2005. Although human resources in the
Ministry of the Environment concentrate on collection, verification and
evaluation of the data for ratings, the coverage is still limited. It is very diffi-
cult to obtain a sufficient budget and adequate human resources for rating
all manufacturing factories in Indonesia.

The second limitation is the low number of indicators employed to determine
the environmental burden. In PROKASIH and PROPER PROKASIH, from among
the various existing pollution indexes, concern is concentrated on BOD or chem-
ical oxygen demand (COD). The criterion used by PROKASIH to evaluate com-
pany performance is the change in the BOD load.'* The companies classified as
black, the worst level, were the companies in industries where the BOD load is
generally higher than other industries, such as pulp and paper, as well as dyeing.
However, one problem is that indexes of pH levels and heavy metals, etc., are not
considered to be as important as BOD or COD. According to the Environmental
Impact Management Department in Bandung of West Jawa, 108 companies
should have had pollution control facilities in the city in 2002. Table 6.11 shows
the state of installation of pollution control facilities. Among 18 electroplating
factories that were not targeted in PROKASIH and PROPER PROKASIH, only two
companies installed effluent treatment facilities. Among 67 textile companies
that were the major target in PROKASIH and PROPER PROKASIH, 61 companies
installed effluent treatment facilities. Which index these programmes emphasize
affects the impact of the pollution control measures in each industry. In addi-
tion, seven out of 35 companies for which the Environmental Management
Department of West Jawa conducted wastewater examinations in August 2000
were not even able to meet the standard for pH, which is a comparatively easy-
to-attain standard. The pH value at three companies exceeded ten again when
the investigation was conducted in October, which indicated very high alkali.

In PROPER, the number of indicators employed to evaluate the perform-
ance of companies increased but is still too limited. WALHI, an environmen-
tal NGO, criticized the programme, saying that many companies involved in
cases of illegal logging have not been given poor ratings.!®

The third limitation is weakness of the threat to stop the operation of com-
panies that pollute. Due to the weakness of the threat, it is possible for com-
panies to completely ignore ratings. Several companies were repeatedly
placed in the black and red categories in PROPER PROKASIH and PROPER.
Announcing a company name is weaker than stopping operation of a fac-
tory, in the sense of legal force, but the possibility of having their operations
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Table 6.11 State of installation of waste treatment facilities by companies in
Bandung

Industry Number of Waste treatment facility No treatment
companies facility
Chemical Biological Incineration
treatment treatment

Textile 67 55 6 6
Medicines 3 2 1

Electroplating 18 2 16
Paper 1 1

Paint 1 1
Soap 1 1

Cable 1 1

Leather 4 4

Cooking oil 2 2

Food 10 1 9
Total 108 68 7 1 32

Source: Data provided by the Environmental Impact Management Department in Bandung City,
in March 2002.

stopped is a threat to the companies listed in the rating programme. Stricter
enforcement of the law would stimulate a better response from owners of
companies categorized as black and red. Efforts should be made to promote
the strengthening of enforcement capabilities and the shortening of the
bureaucratic process for stopping operations of polluters.

Ratings are useful in the process of developing the enforcement of envir-
onmental regulations, when the Ministry of the Environment does not have
enough authority to stop operation of a polluting factory. The Ministry
of the Environment should not rely solely on rating programmes. Rating
should be used as a method to raise environmental awareness and to sup-
plement weak enforcement.

Conclusion

The development of a pollution control policy consists of three parts: ins-
titutional development for protecting the environment, regulation to con-
trol industrial activity that discharges pollutants and enforcement of the
regulations. The rating programme in Indonesia has entered the period of
strengthening enforcement.

The success of PROPER PROKASIH was renowned not only domestically but
also internationally. Although PROPER PROKASIH is recognized as the proto-
type of similar programmes in developing countries, the first rating in
PROKASIH was conducted in Jakarta in 1991. This rating attracted mass media
attention and raised environmental awareness not only of the public and but
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also of managers of companies. The Ministry of the Environment defined its
role in environmental management through these rating programmes.

However, as stated above, these programmes have limitations. The most
significant limitation is the small number of target companies. Although
there are many factories located in Indonesia, less than 2 per cent of large-
and medium-scale factories are covered by these programmes.

Second, the ratings are not powerful enough to force companies to invest
in pollution control. Some companies have shown up repeatedly in the
black category. The threat to stop factory operation due to pollution could
make the rating programme more effective. The combination of the rating
programme and the penalties for non-compliant companies should be
emphasized more. For this, capabilities need to be further developed so that
adequate evidence concerning pollution can be collected. In addition, the
procedure for stopping factories’ operation should be simplified.

Where there are many violators of the pollution control standard, a rating
programme is not an alternative to a command and control policy. The pri-
ority of environmental policy should be placed on the enforcement of efflu-
ent and emission standards. It is not realistic to increase the budget and
human resources for a rating programme to cover all factories in Indonesia.
It is better to reduce the amount of resources used to evaluate good compa-
nies and to increase effort spent on monitoring companies in violation of
effluent or emission standards.

However, a rating programme can attract mass media attention, thereby
contributing to raising public awareness and building the capacity to handle
environmental issues in central and local governments. A rating programme
can be used as a supplement to command and control policy or other pollu-
tion control policies during the period when developing countries are strength-
ening the enforcement of their environmental policies.

Notes

1. The official name of PROPER PROKASIH is Program Penilaian Kinerja Perusahaan/
Kegiatan Usaha (Corporate Activity Evaluation Program), and PROKASIH is the
abbreviated name of Programme Kali Bersih (Clean River Programme).

2. World Bank (2000) said that India, Bangladesh, Thailand and Venezuela were also
considering a similar programme.

3. Cribb (1990, 1998) summarized the topic in detail.

4. In Bandung in 1992, the level of the bribe was 20,000 rupiahs for one person. On
the other hand, the staff of the provincial industrial pollution management team
of West Jawa (TKP2D) did not receive a bribe. It is reported that special advice was
given from the staff of TKP2D.

. Based on Braadbaart (1995).

6. Refer to the Office of the State Minister for Population and the Environment

(1990).
7. Refer to Jakarta Post, 30 December 1991.

W
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8. BOD pollution loads are based on an internal document of the Environmental
Impact Management Agency.
9. Based on Aditjondro (1991).

10. See PROPER-PROKASIH Team and PRDEI (1995).

11. The statistics which were released in 1996 and published by the newspapers, etc.,
are inconsistent with the statistics of the World Bank (1997).

12. Based on the interview in March 2002 with the deputy assistant minister on infra-
structure and manufacturing industry of the Ministry of the Environment and on a
press briefing on PROPER in October 2004, which was published in December 2004.

13. 73 pages of Kementrian Lingkungan Hidup (2003).

14. This point is based not only on Section 2 and Section 3 but also on the data of
BAPEDAL (1994, 1995a, 1995b). BAPEDAL, (1995a and 1995b, are the FY1995
activity reports of PROKASIH in Jakarta and West Jawa, respectively. No contam-
inants other than BOD and COD are mentioned in 1995a and 1995b).

15. ‘Black Stamps for Polluters’ Tempo, 5 September 2005.
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Industrial Pollution Control in
India: Public Interest Litigation
Re-examined

Yuko Tsujita

Introduction

The salient feature of India’s pollution control is the active role played by the
judiciary. There are an increasing number of public interest litigation (PIL)
cases and other legal efforts, which are playing an important role in envi-
ronmental policy implementation and legal compliance. PIL, in addition to
formal lawsuit procedures, allows the general public to invoke the warrant
jurisdiction of the court, sometimes even by sending a postcard directly to
the Supreme Court or High Court. Buses, taxis and three-wheeled vehicles
used for public transportation in the capital city are now fuelled with com-
pressed natural gas (CNG). This is one example where PIL was effective in
ameliorating the air pollution problem by leading to a Supreme Court order
that public transportation must use CNG. There are now so many environ-
mental lawsuits that every Friday is ‘Green Friday’, when Supreme Courts
deal with environment-related cases (Agarwal et al., 1999).

Judicial activism plays a significant role in awakening the general public’s
concerns about environmental issues and causing the administration to initiate
policy implementation and legal compliance. At the same time, there are sug-
gestions that could improve environmental court orders, particularly their
technical rationality. Efforts at improving orders, however, will not necessarily
result in solutions for environmental and pollution problems. In the case of
industrial pollution, in order to pass the periodic pollution monitoring inspec-
tions, some firms operate emission treatment plants only during the inspec-
tions or pay bribes to the inspection officials (Lindstad, 1999). This means that
industrial pollution control may be enhanced by some mechanisms other than
administrative regulation or judicial initiatives.

Do firms take measures to meet environmental standards simply because of
government regulation? One study that suggests that the market and commu-
nity play large roles is the World Bank (2000), which pays attention to the mar-
ket and community as informal regulators. It shows that information on firms’
pollution control does affect the price of stock. In India, one of the leading
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environmental NGOs, Centre for Science and Environment, has graded the
environmental performance of large companies in a few hazardous indus-
tries. So far, few studies in India have empirically examined the influence of
the rating programme on the stock market,! and the role of the stock market
in developing countries is still questionable.

Local communities have also been regarded as important informal regulators
in a few previous studies. The World Bank (2000) showed that units located in
communities where local residents’ educational and income levels are higher
are more likely to take emission measures. By the same token, Murthy and
Prasad (1999) showed that among 100 units in 13 states and 11 different indus-
tries in India, units located in the areas where residents’ voting rate is higher are
more likely to comply with the Bio-Chemical Oxygen Demand (BOD) stan-
dard. That means that the local community does affect the emission control
of units. On the other hand, Pargal et al. (1997) rejected the hypothesis that
firms located in areas of higher educational and income levels are more likely to
practice emission control, although quite a number of firms cited complaints
from local communities and NGOs as a reason to take emission control. The
reason why the hypothesis is not statistically significant is assumed to be PIL.
The environmental PIL has been evaluated as a valuable tool, similar to an
‘indirect market-based tool’ (Sawhney, 2003). That is why the improvement
of court orders is often pointed out as a means of improving pollution con-
trol. However, if you look at court cases carefully, the orders are not always
implemented, although the orders are crucial up to a certain point in pollu-
tion control. Therefore, I will examine advantages and disadvantages of judi-
cial activism, especially from the viewpoint of community participation, in
order to show that judicial activism is not a permanent solution to environ-
mental problems. Accumulation of specific examples is necessary to prove
that communities’ monitoring of pollution is more effective than continu-
ing the status quo, which would be to further enhance the judicial activism.

In Section 1, after briefly explaining the administrative and legal frame-
work of industrial pollution control, I will discuss why the judiciary has to
be active. In Section 2, [ will explain three Supreme Court cases. In Section 3,
I will examine advantages and disadvantages of judicial activism and analyse
the role of the community under judicial activism.

1. Industrial pollution control: laws, regulations and
enforcement

In addition to the effects of the early development of heavy industry under the
import-substitution industrial policy in force since independence in 1947,
water pollution was exacerbated by the climate, with its low rainfall, and by
geographical conditions such as rivers with low gradients, even during the low
economic growth period between the 1950s and 1970s. Since the start of far-
reaching economic reforms in 1991, competition among states to attract



178 Industrial Pollution Control in India

Water Quality Fluctuations Based on Bio-Chemical Oxygen
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Figure 7.1 The share of BOD in national monitoring points
Source: Ministry of Environment and Forests, 2003.

investment has grown increasingly severe, enabling companies that emit pol-
lutants to invest in India (Kuik et al., 1997). Figure 7.1 shows fluctuations in the
water quality in terms of BOD under the water quality monitoring programme.
In the late 1980s, more than 60 per cent of the monitoring points had less than
3 mg/l; however, the percentage decreased over the 1990s. Water bodies may
have become more contaminated recently, due to water scarcity, low rainfall
and the increasing pollution load (Ministry of Environment and Forests, 2003).
By now, India’s legal and administrative framework for pollution control has
become well developed. At the same time, the implementation of environmen-
tal policies and legal compliance are still questionable. That is why the judiciary
has taken so much initiative in environmental and pollution issues. Let us first
survey the overall picture of laws and regulations and their enforcement.

Strict laws and regulations

The first event to spark environmental legislation after independence was the
1972 United Nations Conference on the Human Environment in Stockholm,
which India followed with the 1974 Water Prevention and Control of Pollution
Act and the 1981 Air Prevention and Control of Pollution Act. These were, how-
ever, more end-of-pipe laws than attempts to eliminate the causes of pollution.

The next event that triggered environmental action was the Bhopal gas
tragedy in 1984, which served as a wake-up call pointing to the need to have
comprehensive environmental laws that include environmental impact assess-
ments (EIA), and led to creation of the Environmental Protection Act and the
Ministry of Environment and Forests in 1986.2 Through the Environmental
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Table 7.1 Main environmental laws

Environment and industry Environment (Protection) Act, 1986
Boilers Act, 1923

Air pollution Air (Prevention and Control of Pollution) Act, 1981
Motor Vehicles Act, 1989
Water pollution Water (Prevention and Control of Pollution) Act, 1974
Water (Prevention and Control of Pollution) Cess Act of
1977
Radiation Atomic Energy Act, 1982
Mining Mines and Minerals (Regulation and Development)
Act, 1957
Coal Mines (Conservation and Development) Act, 1974
Insecticides Poison Act, 1919
Insecticides Act, 1968
Land Urban Land (Ceiling and Regulation) Act, 1976
Coal Mines (Conservation and Development) Act, 1974
Factories Factory Act, 1948
Industries (Development and Regulation) Act, 1951
Forests Indian Forest Act, 1927

Wild Life (Protection) Act, 1972
Forest (Conservation) Act, 1980

Pollution compensation Public Liability Insurance Act, 1991
National Environment Tribunal Act, 1995
National Environment Appellate Authority Act, 1997

Energy conservation Energy Conservation Act, 2001

Sources: Central Pollution Control Board, 2001; and Nomura and Endo, 1994.

Protection Act 1986, EIAs, environmental audit reports, environmental
clearances for specific projects and public hearing as a part of EIAs have been
introduced gradually. Moreover, India’s first regulations on hazardous waste
management were enacted based on the Environmental Protection Act, although
action in this area is behind that for air and water pollution. Later in 1991, India
enacted the Public Liability Insurance Act for helping victims of hazardous
chemical accidents. This act establishes a compulsory liability insurance system
meant to quickly provide victims with the minimum basic compensation, but
victims can also file lawsuits to demand more than basic compensation. This
law is considered to be one of the world’s three major pollution relief institu-
tions, along with Japan’s Pollution-related Health Damage Compensation
Programme and the United States’ Superfund Law (Nomura and Endo, 1994).

India has a comparatively well-developed system of environmental laws to
deal with pollution (Table 7.1). Each state government can enact laws on
matters such as water, which the constitution puts under the states’ purview,
as well as laws and regulations stricter than those of the union government.
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Additionally, state pollution control boards can order closures of units that
do not comply with air and water emission standards. However, officials in
charge on site have considerable discretion in these matters.

The Rio Summit in 1992 led to the enactment of environmental policies and
prioritization of environmental issues in India. Needless to say, the government
has been aware of the need for environmental considerations in its new indus-
trial policy even after beginning economic reforms in 1991. For the summit in
1992, the government issued a Policy Statement for Abatement of Pollution.
This statement announced strengthening of regulations and introduction of
economic incentives from a long-term view of environmental problem-
solving. It is probably noteworthy that the statement mentioned the necessity
of shifting from end-of-pipe treatments to development of cleaner technology,
among other matters. However, as it does not specifically name the responsible
administrative agencies, it is not clear how this statement fits into the overall
scheme. Soon after that statement, the National Conservation Strategy and
Policy Statement on Environment and Development was announced. This is
drawn up within the framework of the 1992 policy statement, i.e., it includes
technology development, pollution controls at the source, ‘polluters pay’
principle, conservation of protected areas and public participation in the
decision-making process. Furthermore, the Environmental Action Plan in
December 1993 mentions pollution control and reduction of wastes, especially
hazardous waste, as one of the seven highest-priority environmental problems
that India should tackle.?

In sum, command and control regulations have been the main type of
measure used to control industrial pollution, although other measures such
as economic incentives and voluntary agreements between government and
17 hazardous industries have also been introduced.* Despite this solid frame-
work of regulations, the enforcement of regulations is still far behind. Next,
I will discuss the four main reasons why the enforcement of pollution
regulations and laws is weak.

Background of weak enforcement

Low priority in government policy
Industrial pollution control has been given a low priority under the govern-
ment’s environmental policy. It is apparent that forestry has been given higher
priority among the environmental issues. Table 7.2 shows that the budget allo-
cation for forestry is much higher than those of other environment issues (i.e.,
environment and national river protection). During the 1980s, and even during
the 1990s when the budgets of other environmental issues were higher than
forestry, actual expenditures turned out to be lower than those of forestry.
At the state government level, this trend is much clearer (Table 7.2).
Furthermore, out of the external aid received between 1995 and 2000
($98.87 billion), the largest components were allocated to infrastructure
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in sanitation and hygiene ($22.21 billion), followed by biodiversity
($15.13 billion), watershed development ($14.26 billion), forestry ($796 mil-
lion) and land ($794 million) (Confederation of Indian Industry, 2002).
Obviously, the priority area is infrastructure and land-related areas.
Industrial pollution, on the other hand, was allotted only $670 million,
which is only 6.6 per cent of all environmental aid.

The reason why provision of infrastructure is emphasized so much is
mainly that environmental issues have been regarded as poverty and infra-
structure development issues. In the 1972 United Nations Conference on the
Human Environment in Stockholm, then Prime Minister Indira Gandhi
made a speech as follows. ‘The environment cannot be improved in condi-
tions of poverty. Nor can poverty be eradicated without the use of science
and technology’ (quoted from Divan and Rosencranz, 2001, p. 32). In the
same year, the government announced the Minimum Needs Programme,
which included drinking water, among other matters, as a priority area and,
furthermore, in the 1980s, when the government’s prescription for poverty
alleviation called Revised 20 Programmes was announced, drinking water in
rural areas, social forestry and non-conventional energy were included. The
government prioritized the provision of infrastructure, such as drinking
water, and tried to alleviate poverty by providing infrastructure.

After the Bhopal incident, the Seventh Five-year Plan (1985/6-1989/90)
regarded the negative aspect of development as one of the causes of envir-
onmental degradation, which represented a dramatic change from the con-
ventional view in the government documentation. However, environmental
issues are still linked to underdevelopment, and this viewpoint was repeated
in different environmental statements in the 1990s. Due to lack of
environment-related infrastructure, such as drinking water and sanitation,
India has to tackle both the issue of lack of infrastructure and the issue of
pollution control. Consequently, infrastructure development is regarded as
being much more important and urgent than controlling pollution.

Limited resources and limited capacity of state pollution control boards

Each state government has a pollution control board (SPCB) that is in charge
of issuing environmental authorization for establishment and expansion of
units and environmental authorization for units’ operation standards for air
and water pollution, developing environment-friendly technology, control-
ling pollution through inspection of industrial units, regulating the location
of industries, collecting and disposing of hazardous waste and disseminating
information on the prevention and control of pollution. The government
has published a number of the SPCBs’ evaluation reports in which it is disclosed
that there is inappropriate control of water and air pollution due to lack of
resources in personnel, finance and infrastructure.
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The National Planning Commission (Planning Commission, 2000) evalu-
ated SPCBs during the Eighth Five-year Plan (1992/3-97/8). Some of the
important issues, in terms of the SPCBs’ organization, finance and perform-
ance, are highlighted in this report. The issues include the relatively low
number of technical staff at SPCBs in industrialized states, the fact that the
number of units registered with SPCB is lower than the number shown in
industrial statistics, the availability of only nine hazardous waste disposal
sites nationwide, insufficient empowerment of SPCBs and so on. As a result
of these problems, the percentage of units that install pollution equipment
is small and, what is worse, the percentage of units which comply with the
environmental standards is even smaller (Table 7.3). Obviously, establish-
ment of regulations for installing facilities to control pollution is not suffi-
cient to induce units to satisfy the prescribed standards for air and water,
given the limited resources and limited capacity of the state pollution con-
trol boards.

Small-scale industries’ slow action for pollution control

Small-scale industry (SSI) has been promoted by the government since inde-
pendence, mainly in order to boost general mass employment, promote indus-
trialization in the backward areas and redress regional inequalities and income
distribution.> Currently, SSI accounts for approximately 40 per cent of total
industrial production and approximately 35 per cent of export. However,
90 per cent of the units in the SSI category do not take any pollution meas-
ures (Down to Earth, 15 October 2002). Limited financial resources, unavail-
ability of technical support and lack of space to install pollution equipment
are the main reasons behind this.

The number of monitorings and inspections of SSI units by state govern-
ment is set to be less than those of larger units. Unless SSIs are operated in an
industrial estate, the cost of monitoring them is high since these units are
often non-registered and located in backward areas or isolated places. Due to
these reasons, it is not easy for SPCBs, with their limited budget and person-
nel resources, to inspect and monitor SSIs fully, even though it is estimated
that 40 per cent of water pollution is discharged from SSIs (CPCB, 2001).

Few NGOs involved in industrial pollution

Recently, there has been an increasing number of government-NGO partner-
ship projects in the field of environmental and pollution control. The Ministry
of Environment and Forests, for example, set up an NGO cell in 1992, while the
Central Pollution Control Board (CPCB) also established an NGO cell in 1994
to be in charge of providing training programmes for NGOs. The Ninth Five-
year Plan of government (1997/8-2001/2) emphasized that NGOs, farmers
and communities are expected to play an active role in solving environmen-
tal problems.
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Table 7.4 Activities of environmental NGOs

Activity areas No. of NGOs
Forestry 862
Non-conventional energy 464
Water supply, sanitation and solid waste management 249
Water and soil pollution 236
Wasteland development 201
Agriculture, organic farming or food production 135
Wildlife 106
Ecosystem, conservation areas 83
Watershed management 64
Biodiversity 52
Industrial and/or mining pollution 43
Dam construction and resettlement 34
Natural calamity (flood, drought etc) 25
Air pollution 12
Hydro/thermal/nuclear plants 8
Eco tourism 4
Noise 1
Total No. of NGOs in the list 1478

Note:  Most NGOs are engaged in more than two activities, therefore the cumulative number of
NGOs outnumbers the total number of NGOs in the list.
Source: Compiled from WWF India, 1999.

WWEF India (1999) lists 1,478 environmental NGOs in India as of 1997. This
list does not necessarily cover all the environmental NGOs; however, the gen-
eral picture can be grasped from an analysis of this list. Two features should be
mentioned. First, 42.8 per cent of NGOs were established in the 1980s, which
exceeds the 15.4 per cent established in the 1970s and the 24.3 per cent in the
1990s. That means the establishment of environmental NGOs and judicial
activism emerged at the same time, in the 1980s. Second, the number of NGOs
in industrial pollution is very limited. Table 7.4 shows that 58.3 per cent of
environmental NGOs are engaged in forestry, followed by 31.4 per cent in
energy and non-conventional energy, 16.8 per cent in water supply, sanitation
and solid waste, 16 per cent in water and soil pollution and 13.6 per cent in
wasteland development, and all of these have quite a few central govern-
ment funding schemes. There are only 43 NGOs in industrial pollution and
mining, and 35 of these are engaged in industrial pollution control. Most of
these NGOs work in limited geographical areas, and therefore NGOs are not
capable of exerting pressure for pollution control all over the country.

Judicial activism and civil society

As has been discussed, the low priority of pollution control in government pol-
icy, administrative problems, SSIs’ sluggishness in pollution control and the low
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Table 7.5 Number of environmental PIL

Supreme court Andhra Pradesh High court

No. of filed No. of disposed No. of filed No. of disposed

cases cases cases cases
1990 6 4 2 2
1991 7 7 3 3
1992 5 4 3 1
1993 1 1 3 3
1994 7 3 7 6
1995 6 4 10 9
1996 9 6 29 27
1997 6 5 74 61
1998 6 0 52 33
1999 S 2 76 51

Source: Prasad, 2004.

number of NGOs involved in industrial pollution has led to the government’s
lax enforcement of environmental laws and regulations. In contrast, the
judiciary has made active interventions in this area. PIL, as mentioned in the
Introduction, is a popular tool for brining attention to environmental and pol-
lution issues. Since the 1980s, the number of environmental court cases has
increased dramatically. Sato (2001) categorized interim orders of PILs from
1980-96 and found that 39 per cent of the PILs involved public policy,
including environmental issues, and this exceeds the figures for other cat-
egories, such as police and jail (21 per cent), administration (18 per cent),
women and children (8 per cent), labour (7 per cent) and urban issues (7 per
cent). He further mentioned that, in the early 1990s, 15,000 letters per year
were sent to the Supreme Court to apply for PILs. Only a few of them have
been registered as PILs, or in some cases transferred to High Court, and there-
fore the number of environmental PILs filed and disposed is only five to nine
cases per year, a figure which did not increase over the 1990s (Table 7.5). On
the other hand, High Courts of several states have been persuaded to set
apart a greater share of judicial resources for environmental cases, such as
establishing the ‘green bench’ (Divan and Rosencranz, 2001). In Andhra
Pradesh High Court, for example, the number of environmental PILs did
increase in the 1990s (Table 7.5). Prasad (2004) further showed that court
orders are often favourable to complainants, i.e. 38.9 per cent of the orders
in the Supreme Court and 61.2 per cent of the orders in Andhra Pradesh
High Court in the 1990s were favourable to complainants.

Through PIL petitions, the judiciary can order the government and/or firms
to comply with pollution standards. The strict judicial orders have frequently
been reported by the media, which no doubt has led to a boost in the general
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Table 7.6  Petitioners of industrial pollution orders in the
supreme court

Petitioner No. of Cases
Administration 11
Firms 9
Lawyers 14
Individuals 8
Organizations (incl. NGOs) 11
Total 53

Note: An Internet search for ‘industrial pollution’ gets 72 hits
(as of February 1, 2003) and 53 of those are related to
industrial pollution, according to the content of order.

Source: Compiled from the Supreme Court of India’s Judgment
Information System (http://www.indiancourts.nic.in/).

public’s concern over environmental and pollution issues. Triggered by the
court orders, the administration also has taken initiatives in some of these
issues. Therefore, the role of the judiciary should be highly appreciated.

At the same time, judicial activism hinders monitoring of pollution emis-
sions by local residents because community participation in inspection and
monitoring does not seem to be promoted under judicial activism. The public
has the right to take legal action against units that discharge pollution and to
complain to both central and state governments.® However, these means of
redress do not seem to be fully utilized by the public. At most, filing a case
through PIL could be a major means utilized when the public wishes to raise
concerns over environmental issues. However, PIL is used more, actually, by
environmental specialists or those who are particularly interested in environ-
mental or pollution issues. The list of petitioners in the case of industrial pol-
lution in the Supreme Court (Table 7.6) shows that there are 14 lawyers and
eight individuals who filed cases, although there are also 11 NGOs and
organizations. Having investigated each case on the list, lawyers and individual
petitioners are mostly not local residents of polluted areas because PIL allows
any concerned citizen to file a case on behalf of the larger community that is
suffering from pollution or a member of the public who has generally suf-
fered. For example, M. C. Mehta, one of the most prominent Supreme Court
environmental advocates, filed a number of environmental cases in different
parts of the country, although he does not necessarily suffer from pollution
or environmental degradation in each case.

No doubt judicial activism is effective until a court order is issued; how-
ever, once orders are announced, then the responsibility for implementation
is handed over to the administration and/or industrial units. That is why the
implementation of court orders is frequently delayed or insufficient. As dis-
cussed, SPCBs are not always active in monitoring and inspection mainly
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due to lack of resources. Therefore, the role of community as an informal regu-
lator or stimulator of local administration is crucial in pollution control. Below,
we will look at three Supreme Court cases on pollution control in the leather
industry and see how public participation affected the implementation of
court orders.

2. Case studies of judicial activism

Leather and leather goods is the eighth major export of India, amounting to
approximately $19.10 billion in 2001-2 (Ministry of Finance, 2002). Small-scale
units account for 60-65 per cent of the production and 25 million workers in
total are engaged in this industry.’

The beginning of large-scale pollution discharge in this industry can be
traced back to the change in the government’s policy for the leather industry
announced in the 1970s. Until then, raw skin and hide, as well as semi-
processed goods, had been major export items. The new leather policy basically
banned exporting these items and promoted leather goods in order to generate
more foreign earnings from exports and create employment. As a result of the
policy change, vegetable tanning, which requires more time, space and is more
expensive, has been wiped out, and instead chrome tanning, which uses many
chemical substances and materials, has became the major method of produc-
tion. As has already been explained, most of the tanneries are small-scale and so
have limited ability to install effluent treatment plants due to lack of financial
and technical resources. It has been said that as many as 120 kinds of chemical
substances have been discharged into local water sources, including rivers and
groundwater. This has led to a decline of the agricultural crop and a deterior-
ation of health among the local residents.

The government of India regards the leather industry as one of the 17 haz-
ardous industries that are selectively monitored regularly. The National Envi-
ronmental Action Plan describes the development of clearer production methods
in tanneries as one of the priority programmes. The leather and leather goods
industry is, therefore, regarded as being one of the top priorities of pollution
control; however, at the same time, it is difficult to monitor all the units due
to the large number of small-scale units, and it is also difficult to order non-
complying units to close or terminate their operations due to their large contri-
bution to employment and foreign earnings from exports.

Tamil Nadu

The state of Tamil Nadu is the biggest leather and leather goods production
centre in India. The state’s share of leather and leather goods exports is about 40
per cent and its share of production capacity is approximately 70 per cent.®
Many industrial associations, such as All India Skin and Hide Tanners and
Manufacturers Association and the Council for Leather Export, and research
and development centres, such as the Central Leather Research Institute, are
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located in Chennai, the capital city of Tamil Nadu. Therefore, units in this
state have a relative advantage in getting information, advice and help from
associations and technical institutions.

The production of leather and leather goods in the state started in the nine-
teenth century; however, production increased after the declaration of the new
leather industrial policy in the 1970s. Currently, the Vellore district of the
state alone produces about 37 per cent of the total production in the country,
68 per cent of which is produced by micro-enterprises (less than 1,000kg per
day) (Kennedy, 1999). In that district, 25 tons of waste and 3,000 litres of water
are discharged by the leather industry every day (Frontline, 8 October 1999).
Since the 1980s, the areas along the Palar and Kauvery rivers have suffered from
contamination of water, decline in main agricultural production and frequent
occurrence of skin and liver diseases among local residents (Janakarajan, 2002).

In 1981, the state government ordered units to construct effluent treatment
plants, with orders for small and medium units to jointly construct common
effluent treatment plants (CETP). However, nothing developed until the central
government announced a subsidy for the construction of CEPTs in 1989.
Consequently, Tamil Nadu Leather Development Corporation constructed a
CETP in 1991 (Sahasranaman, 2003).

In the meantime, the local residents have protested against pollution in vari-
ous ways since the 1980s. In 1984, the state government formed a lawyers’ com-
mittee to investigate pollution from the leather industry; however, the state
government did not implement the recommendation of the committee or any
other demand of the local residents. One of the committee members filed a
petition seeking a moratorium on the issuance of licences by the state govern-
ment to tannery units and asking that the state government take measures
against pollution. However, the petition was put onto a pending list, so the
lawyer formed a local NGO and filed a petition at the Supreme Court
through PIL.

In 1992, the Supreme Court issued an interim order instructing the state gov-
ernment to provide victims with drinking water and medical relief. In 1995, the
Supreme Court issued an interim order directing 57 units to close, while other
units were directed to install individual effluent treatment plants or connect to
CETPs within three months. In 1996, the Supreme Court issued another
interim order commanding the shutdown of more than 200 units that had not
installed any pollution control measures (Frontline, 11 August 1995; 31 May
1996). After these interim orders, the final judgement was issued in August
1996 (Vellore Citizens’ Welfare Forum versus Union of India AIR 1996 SC 2715).
Basically, the ‘prevention of pollution’ principle and ‘polluter pays’ principle
were adopted. All units in five districts in the states were forced to pay fines of
10,000 rupees by the end of October and to install individual treatment plants
or connect to CETPs by the end of November. The Ecology Authority was set up
as an agency of the central government. After this judgement, the case was
transferred to Madras High Court to follow up.
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The Ecology Authority is mainly in charge of four areas as follows: (1) assess-
ment of loss in the affected areas; (2) assessment of monetary loss in order to
rehabilitate affected areas; (3) assessment of compensation for the victims;
(4) monitoring pollution-discharging units; and (5) assessment of units located
within 1 kilometre of rivers and relocation of them if necessary. The authority
initiated these activities in 1998 and announced the names of victims and the
amount of compensation for each of them in March 2001, while the High
Court announced that units can pay by installment. The district collector is
in charge of collecting compensation money from units and distributing it
to the affected people (Business Line, 15 April 2002). Compensation will be
distributed after 25 per cent of total amount (348 million rupees in total) is
collected by units; however, only 13 per cent of the amount had been col-
lected as of 2002 (Frontline, 16 August 2002).

Among the final orders of the Supreme Court, there was dispute over pol-
lution control between the industry and local residents. Specifically, the
parameter of ‘total dissolved solid’ was set at less than 2,100 mg per litre by
the SPCB; however, up to 7,500 mg per litre was, in fact, approved by the
state authority (Hindu, 3 April 2003). The industry considers the standards
applied to it to be too strict compared with other states and other countries,
and under the increasingly severe competition, enterprises, and especially
small-scale units, insist that they cannot afford to pay more for pollution
control. On the other hand, the local residents see some units illegally dis-
charging effluent into rivers instead of connecting to CETPs, and residents
insist that pollution still continues.

Kanpur and Kolkata

Kanpur, in Uttar Pradesh, is India’s production centre for saddlery, harnesses,
industrial boots and shoes, etc., while Kolkata, in West Bengal, mainly pro-
duces leather gloves and other leather goods. There are 392 factories in Kanpur
and 538 in Kolkata (Sahasranaman, 2003), which make these areas the third
largest and second largest, respectively, in terms of the number of factories.

In these two cities, the national project called Ganga Action Plan has much
to do with pollution control since both cities are located on the Ganga River.
M. C. Mehta, a Supreme Court advocate, filed a case through PIL in 1985 where
he stated that the leather industry should close or should install pollution
equipment. In 1988, the Supreme Court ordered that leather units must take
measures or close (M. C. Mehta versus Union of India, Ganga Pollution [Kanpur
Tanneries] Case AIR 1988 SC 1037). After this order, approximately 250 units
eventually closed and, at the same time, 300-odd units linked to CETPs, sup-
ported by Dutch aid under the Ganga Action Plan. Furthermore, a new CETP
was constructed when approximately 20 companies commenced new units
in Unnao, a city adjacent to Kanpur. The quality of water, however, has not
improved dramatically. The BOD figure for water discharged by units with
individual effluent treatment plants is three times higher than the standard
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(Alam, 2002). A local environmental NGO also reported that one third of the
effluent runs directly into an irrigation canal, while two thirds runs into the
Ganga River without any treatment, due to one of the channels being in
need of repair (Toxics Link, 2001). As a result, the production of cash crops,
particularly roses, declined and local residents suffered from skin and stom-
ach diseases in the surrounding 20 villages.’

M. C. Mehta also filed a petition through PIL in Kolkata, which is located at
the mouth of the Ganga River. In 1993, the Government of West Bengal reported
that the state government would construct a leather complex, including an efflu-
ent treatment plant, and shift all the leather units in and around the city to the
complex. After several interim orders, in 1997 the Supreme Court issued an order
as follows (M. C. Mehta versus Union of India [Calcutta Tanneries] 1997 [2]
SCC 411): (1) units must relocate to the complex specified by the government,
otherwise they must shut down; (2) units must pay 25 per cent of land fees as
deposits for operation in the complex to the state government, otherwise they
must shut down; (3) each unit must pay 10,000 rupees as penalty; (4) the state
government and High Court must use the penalty money for restoration of the
affected environment and conservation; and (5) units must guarantee employ-
ment even after the relocation of units, and pay compensation for the relocation
of employees. It has also been announced that the case was transferred to the
Kolkata High Court to follow up. The opening of the leather complex is delayed.
In the meantime, the authorities have disconnected water and electricity con-
nections to units as per the court order, and the units operate by using hand-
pumps and drawing electricity illegally (Times of India, 22 November 2002).

3. The role of community under judicial activism

Advantages and disadvantages of judicial activism

The three cases show that PILs did play a significant role in installing efflu-
ent treatment plants in tanneries. Court orders often specify the name of the
companies that have to shut down or install effluent treatment plants, etc.,
and their time limit. However, it is not always the case that the installation
of effluent treatment plants leads to less pollution emission.

As I have already shown in the three case studies, the advantages of judicial
activism are its creation of awareness about pollution, sometimes through the
media, and its effect of making the government administration and units
enforce and abide by environmental laws and regulations. On the other hand,
there are six main limitations to judicial activism. First, PIL takes a shorter time
than other formal legal procedures; however, it still takes time. It took five years
in the Tamil Nadu case and three years in the Kanpur case from the time the PIL
was filed. In the meantime, non-complying units could continue operating.
Second, any concerned person can resort to PIL. Even those who have little
to do with the affected area can file a case under PIL. Consequently, the
judgements might be in favour of complaints, but not necessarily in favour of
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those who are affected by the pollution. Third, technical aspects are not dis-
cussed very much. For example, there is no proof that the adoption of CEPTs is
the best solution technically. Fourth, judgement should be rational and not only
based on environmental protection, but also based on socio-economic condi-
tions in the affected area. Employment is one of the key issues when units are
forced to relocate to another area. In the above Kolkata case, labour and labour
unions demand proper rehabilitation (Times of India, 19 January 2003), and
there is no facility for workers and their families to stay in or around the new
complex (Times of India, 20 January 2003). There is a possibility that many of
the workers will lose their employment or will have to work without any com-
pensation for the relocation. Fifth, there are no clear links between each judge-
ment and national policy. Basically, each judgement provides remedy within the
framework of command and control regulation. Economic incentives are often
not considered. Finally, the administration is responsible for the implementa-
tion of orders. Judicial activism sometimes grants more power or budget to the
administration; however, strict judgements do not lead to strict enforcement at
units because SPCBs are not empowered and their weak monitoring and inspec-
tion capacities have not been strengthened, as I have repeatedly noted.

In each court case, the construction of CETPs has been promoted; how-
ever, the quality of water has not improved significantly. The possibility that
units do not always operate effluent treatment is quite high.'° That means
that court orders can force the installation of treatment plants somehow, but
they cannot force units to operate them. I will discuss how units could be made
to operate treatment plants, particularly by looking at the community’s role
as a watchdog.

The community as watchdog

All three cases show that implementation of strict judgements is slow.
Relatively speaking, Tamil Nadu is said to be much better in implementing
court orders and pollution control in general than the other two states. For
example, ‘Almost all the facilities are covered by chrome recovery units, and
this is not the case with Kanpur and Kolkata’ (Down to Earth, 15 December
2002). The percentage of connections to CETPs among small and medium
enterprises is as high as 80 per cent in Tamil Nadu (Kennedy, 1999). The
United Nations Industrial Development Organization (UNIDO) expanded pol-
lution control in the tannery industry in Southeast Asia, based on the experi-
ences of Tamil Nadu. Supposing that Tamil Nadu is a ‘successful’ case, or at least
a little better than the other cases, what are the differences between Tamil
Nadu and other states?

Alam (2002) pointed out in his Kanpur tannery case study that the pressure
from SPCBs is the most important motivation for units to implement pollution
control currently, as well as to introduce emission treatment in the future.
Considering the size and geographical spread of the industry, it is difficult to
find out if the Tamil Nadu SPCB is far better than the other two SPCBs in Table 7.7.
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In particular, the number of technical staff involved in monitoring and
inspection is quite similar, at approximately three technical staff per 100 pol-
luting units in the three states. Kennedy (1999) analysed the process of
installing CETPs in Palar Valley in Tamil Nadu from the standpoint of collective
action of industrial clusters and reported that some CETPs are operating effi-
ciently and effectively. It is evident that industrial units can treat effluent
even with weak enforcement of regulations.

So what is the missing link between the weak SPCBs and units’ connection
to CETPs? Kennedy (1999) found that social ties and cooperation in indus-
trial clusters led to the operation of CETPs in order to avoid a bad personal
reputation in the larger community. Since industrial associations and research
institutes are mainly located in Tamil Nadu, tanneries in Tamil Nadu must
have a comparative advantage in access to information, technology and
other resources. Apart from these advantages, there is also a distinct differ-
ence between the case of Tamil Nadu and the other cases. In the Tamil Nadu
case, the complainant is a local NGO. In addition to this NGO, there are sev-
eral other NGOs that have dealt with this particular pollution problem by
protesting, holding workshops, holding public discussions, appealing to the
media and so on since the 1980s. As a result of these protests, the commu-
nity finally resorted to the judiciary in order to seek help and solve the prob-
lem. Furthermore, there was a series of stakeholder meetings, which were
chaired by a local research institute, in order to promote dialogue among
local residents, NGOs, farmers’ representatives, industry and government.
Among these participants, there were differences of opinion, with some
demanding complete closures of tanneries in the district and others simply
wanting the river cleaned by operating the treatment plants properly, among
other opinions. Anyway, in the other two cases, it was rare that local people
voiced their opinions in front of industries; in Tamil Nadu, they know which
units actually discharge effluent at night, discharge more than they are per-
mitted to discharge, or illegally discharge into local water bodies.

The two cases in Kolkata and Kanpur were filed by a prominent environ-
mental advocate. The relationship between the complainant and those who
were affected was different from that of Tamil Nadu. In the case of Kanpur,
those who were affected by tannery effluent could not get any compensation
because compensation was not raised as an issue in the court case. In the case
of Kolkata, since those who work in the tannery hail mainly from poor families
of a specific low-ranking caste, who migrated from other areas, the local resi-
dents’ attention to the problem is very limited. It is obvious that local residents
in Vellore district of Tamil Nadu are more concerned about tannery pollution
than those in the other two cities, although the Vellore residents’ educational
level and income are not really higher than those in the other two cities.!!

There is an environmental NGO in Kanpur that made efforts to fight the pol-
lution of the Ganga River and filed a case at High Court (Rakesh Kumar Jaishwal
versus State of Uttar Pradesh and Others). This court case received much local
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attention due to media reports; however, once the judge who initiated the case
retired, the case became low profile. A court-led case can attract people’s atten-
tion for a short while, but the attention does not last long. More import-
antly, in the long run, such cases do not promote participation by a wide
range of people in pollution monitoring and inspection. In fact, Dembowski
(2001) notes that pressure groups in civil society will not be nurtured if the
judiciary can solve the environmental problems effectively.

It is often reported that water pollution has not improved significantly
despite the construction of CETPs. Needless to say, it is the state governments
that monitor and inspect units in order to ensure that effluent treatment plants
are operated properly and that effluent is not discharged illegally. Moreover, it
is the local community that can supplement the government’s role as a watch-
dog of both industry and government.

Conclusion

This chapter has examined judicial activism from the viewpoint of civil soci-
ety’s participation. It is indeed significant that the judiciary plays a role in
pollution control; however, there are also shortcomings in judicial activism.
Community participation under the judicial activism is often confined to
using PIL. However, a community’s informal monitoring and pressure does
affect the implementation of the court judgements, not only in installing
effluent treatment plants but also in operating them.

Since the 1990s, decentralization has been promoted by amendments of the
constitution. With the approval of the state assembly, state governments can
pass their responsibility for some matters, including environment-related mat-
ters, to local governments. This chapter demonstrates that the mere transfer of
responsibility from the Supreme Court to a High Court or lower court, as well as
from the central government to state government or district administration does
not automatically solve the implementation problems. The community that
stimulates the administration and functions as watchdog is critical, and it should
be stressed that the success of decentralization depends upon how actively local
communities function. Neither the improvement of court orders nor the
empowerment of the lower part of the administrative structure will result in
more accountable, responsible and transparent environmental problem-solving.

Notes

1. See Gupta and Goldar (2003).

2. In 1984, a poisonous chemical leak from the Union Carbide pesticide factory in
Bhopal resulted in death of at least 16,000 people and maimed more than 50,000
people. This tragedy is regarded as the worst industrial disaster in history.

3. The seven priority areas are (1) conservation of biodiversity and the sustainable
use of resources; (2) securing unpolluted water sources; (3) pollution control and
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reduction of wastes, especially hazardous waste; (4) encouraging the adoption of
clean technologies; (5) initiatives on urban environmental problems; (6) better
scientific understanding of environmental problems; and (7) development of alter-
native energy sources.

4. The government announced the introduction of a voluntary agreement, ‘Charter
on Corporate Responsibility for Environmental Protection’ in 2003. See the
Ministry of Environment and Forests (http://envfor.nic.in/) for more details. Also
see Down to Earth, 23 April 2003, which critically examined the charter.

5. The definition of small-scale industry undergoes changes over the years in
terms of investment limit. As of 2001, a small-scale industry is any industrial
undertaking in which investment in fixed assets of plant and machinery, whether
held on ownership terms of lease, hire, or purchase, does not exceed 10 million
rupees.

6. The Public Grievances Office in the Ministry of Environment and Forests received
390 complaints in 2002/3, of which approximately 30 per cent were industrial
pollution-related issues, according to an interview with Ministry officials in
December 2003.

7. Indian Leather Industry Website (http://www.indianleahterportal.com/leather-
industry-overview/).

8. See http://www.tntdpc.com/tsmes/index.php

9. Interview with Rakesh Jaiswal, EcoFriends (environmental NGO in Kanpur) on
11 December 2003.

10. Lindstad (1999) describes how pesticide factories in Gujarat, India, simply pay
bribes or operate treatment plants only at the time of inspection.

11. The literacy rate is 73 per cent in the Vellore district of Tamil Nadu, 78 per cent in
the Kanpur Nagar district and 81 per cent in Kolkata, according to the 2001
Census.

References

Agarwal, Anil, Sunita Narain and Srabani Sen (eds) (1999) State of India’s Environment:
The Citizens’ Fifth Report, New Delhi, Centre for Science and Environment.

Alam, Ghayur (2002) Barriers and Opportunities for Promoting Trade in Environmentally
Friendly Products — A Study of India’s Leather Industry, prepared for Consumer Unity
Trust, Jaipur, and United Nations Environmental Programme.

Central Pollution Control Board (2001) Pollution Control in Small-Scale Industries: Status
and Needs, Ministry of Environment and Forests, December.

Central Pollution Control Board (2003) Assessment of Industrial Pollution, Programme
Objective Series: PROBES/92/2002-03, Ministry of Environment and Forests, March.

Confederation of Indian Industry (2002) Compendium of Donor Assisted Projects in the
Environment Sector in India, compiled by the Confederation of Indian Industry for
the World Bank, May.

Dembowski, Hans (2001) Taking the State to Court: Public Interest Litigation and the
Public Sphere in Metropolitan India, New Delhi, Oxford University Press.

Divan, Shyam and Armin Rosencranz (2001) Environmental Law and Policy in India:
Cases, Materials and Statues, 2nd edn, New Delhi, Oxford University Press.

Gupta, Shreekant and Bishwanath Goldar (2003) ‘Do Stock Markets Penalise
Environment-Unfriendly Behaviour? Evidence from India’, Working Paper No. 116,
Centre for Development Economics, Department of Economics, Delhi School of
Economics.



Yuko Tsujita 197

High Powered Committee on Management of Hazardous Wastes (2001) ‘Report of
the High Powered Committee on Management of Hazardous Wastes Volume 1’,
Chairman: M. G. K. Menon, Writ Petition No. 657/95, Research Foundation
for Science, Technology and Natural Resource Policy versus Union of India and
Others.

Janakarajan, S. (2002) ‘Soiled Agriculture and Spoiled Environment: Socio-Economic
Impact of Groundwater Pollution in Tamilnadu’, Working Paper No. 175, Madras
Institute of Development Studies.

Kennedy, Lorraine (1999) ‘Cooperation for Survival: Tannery Pollution and Joint
Action in the Palar Valley (India)’, World Development, 27(9), 1673-91.

Kuik, O. J., M. V. Nadkarni, F. H. Oosterhuis, G. S. Sastry and A. E. Akkerman (1997)
‘Pollution Control in the South and North: A Comparative Assessment of
Environmental Policy Approaches in India and the Netherlands’, Indo-Dutch Studies
on Development Alternatives, 21, New Delhi, Sage Publications.

Lindstad, Petter (1999) ‘International Production of Pesticides: Case Study of Gujarat,
India’, in Stig Toft Madsen (ed.), State, Society and the Environment in South Asia, Nordic
Institute of Asian Studies, Man and Nature in Asia Series No. 3, Surrey, Curzon.

Ministry of Environment and Forests (1992) Policy Statement for Abatement of Pollution,
Government of India.

Ministry of Environment and Forests (1993) National Environmental Action Plan:
Environment Action Programme, December, Government of India.

Ministry of Environment and Forests (2003) Annual Report 2002/03, Government of
India.

Murthy, M. N. and U. R. Prasad (1999) ‘Emissions Reduction and Influence of
Local Communities in India’, M. N. Murthy, A. J. James and Smita Misra
(eds), Economics of Water Pollution: The Indian Experience, New Delhi, Oxford
University Press.

Nomura, Y. and T. Endo (1994) ‘India’s Environmental Laws and Administrative
System’, in Y. Nomura and N. Sakumoto (eds), Environmental Laws in Developing
Countries: South East Asia and South Asia, Tokyo, Institute of Developing Economies.

Pargal, Sheoli, Mani Muthukumara and Mainul Huq (1997) ‘Inspections and
Emissions in India: Puzzling Survey Evidence about Industrial Pollution’, Policy
Research Working Paper 1810, World Bank.

Planning Commission (2000) Evaluation Study on Functioning of State Pollution Control
Boards, Government of India.

Planning Commission (2001) Indian Planning Experience: A Statistical Profile,
Government of India.

Prasad, P. M. (2004) ‘Environmental Protection: The Role of Liability System in India’,
Economic and Political Weekly, 17 January, 257-69.

Sahasranaman, A. (2003) Environment Management: A Study of the Indian Leather
Industry, Council for Leather Exports.

Sankar, U. (2001) Economic Analysis of Environmental Problems in Tanneries and Textile
Bleaching and Dyeing Units and Suggestions for Policy Action, New Delhi, Allied
Publishers.

Sato, Hajime (2001) ‘Public Interest Litigation in India: An Analysis of Remedies and
Procedures in the “New” Litigation (I)’ (in Japanese), Ajiakeizai, 42(6), 2-25.

Sawhney, Aparna (2003) ‘Managing Pollution: PIL as Indirect Market-Based Tool’,
Economic and Political Weekly, 4 January.

Toxics Link (2001) Pipe Dreams Common Effluent Treatment Plants: Technology,
Management and Experience, Toxics Link.



198 Industrial Pollution Control in India

World Bank (1995) India’s Environment: Taking Stock of Plans, Programs and Priorities, An
Assessment of the Environment Action Program, India, Nepal, Bhutan Country
Department, South Asia Regional Office, World Bank.

World Bank (2000) Greening Industry: New Roles for Communities, Markets and
Governments, New York, Oxford, World Bank.

World Wild Fund for Nature India (WWF India) (1999) Environmental NGOs in India:
A Directory, 7th edn, Indira Gandhi Conservation Monitoring Centre, WWF India
for the Environmental Information System (ENVIS) of the Ministry of Environment
and Forests, Government of India.



8

Environmental Policy under Multi-
stakeholder Governance in China:
Focusing on Implementation of
Industrial Pollution Control

Kenji Otsuka

Introduction!

China has developed its environmental policy by mainly focusing on industrial
pollution control for 30 years. In the beginning, environmental policy in
China was initiated by the central government under the leadership of top
leaders in the Communist Party, and administrative and law systems have
been strengthened gradually. Since the 1990s, the State Council, the highest
administrative body in China, has called all industries to comply with emis-
sion standards and has also issued implementation guidelines to order local
governments to shut down small-scale industries that cause heavy environ-
mental pollution. On the other hand, the government has cooperated with
the newly reformed People’s Congress and the mass media, even though all
media in China are still under the control of the government and the
Communist Party, to supervise and inspect the implementation process of
strict command and control regulations. At the same time, in recent years
NGOs and residents are also expected to play important roles in implementing
the regulations.

As stated in Principle 10 of the Rio Declaration, which was adopted at the
1992 UN Conference on Environment and Development,? ‘Environmental
issues are best handled with the participation of all concerned citizens, at the
relevant level.” Broader stakeholders’ and citizens’ participation is widely
considered to be inevitable and effective in environmental governance, not
only among developed countries but also among developing countries.
Although China is no exception to the trend towards building multi-
stakeholder governance in implementing environmental policy,? its effective-
ness is inclined to be questioned due to the fact that it is a socialist state
under control of the Communist Party.

When discussing the effectiveness of multi-stakeholder governance for
environmental policy in China, one should be aware not only of the devel-
opment process in environmental policy itself, but also of its interplay with
socio-economic institutions under economic, social and political reforms
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over the course of 20 years. Analysis of the environmental policy process from
this point of view is essential. This chapter will review multi-stakeholder
governance in environmental policy implementation, focusing on industrial
pollution control in China in an analysis of the policy process through official
documents, newspaper articles, interviews with stakeholders and other first-
hand materials that the author has obtained through a series of cooperative
research projects with Chinese research institutes and scholars.* Through this
analysis, the author will test the effectiveness and the problems in the imple-
mentation of environmental policy under the current multi-stakeholder
governance system in China.

The content of this chapter is as follows. In the Sections 1 and 2, the process
of environmental policy development and social change in China for the past
30 years will be reviewed. In Section 3, new trends in information disclosure and
public participation in implementing an environmental policy to strengthen
the multi-stakeholder governance system in China will be described. In
Section 4, characteristics, effectiveness and problems in multi-stakeholder
governance in implementing industrial pollution control in contemporary
China will be discussed. In the final section, Section 5, the author concludes
with findings and prospective tasks.

1. Building the government initiative system during
the 1970s and 1980s

Launching environmental policy

There emerged serious environmental pollution problems and even conflicts
between polluting factories and damaged farmers because of unregulated eco-
nomic development in China in the late 1970s, and central and local gov-
ernments had to respond to these problems (ZHX, 1994, pp. 3-6). Although the
view that environmental problems could not occur in socialist states was
dominant in the era of the Cultural Revolution, official delegates were sent to
the UN Conference on the Human Environment at Stockholm in 1972 at the
initiative of Premier Zhou Enlei, who was anxious about the seriousness of
environmental deterioration in China. This event pushed forward environ-
mental policy development at the First National Conference of Environmental
Protection held in China in 1973 (Qu, 1984, p. 109, 1997, Intro. p. 3).

An important juncture was reached in the field of environmental policy, as in
many other policy fields, when the political line of the Chinese Communist
Party (CCP) was established as ‘Reform and Open Door’ after the Third Plenum
of the Eleventh Central Committee of CCP held in December 1978. It was also
in December 1978 that CCP recognized the seriousness of environmental
destruction and the needs of environmental policy in its official document,
Central Committee Document No. 79, for the first time. Since then, roles of
public opinion and mass media have been considered positive factors when
they refer to the experiences of environmental policy in developed countries
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like Japan.’ At the Second National Conference of Environmental Protection
held from December 1983 to January 1984, it was declared that environ-
mental policy, as well as family planning (the so-called ‘one child policy’),
were basic state policies and that it was essential to harmonize economic
development with environmental protection (ZHX, 1994, pp. 20-7).

Regulation and administrative organization

At the beginning of building a governance system for environmental policy
implementation in China, regulations, administrative organization, and a
propaganda paper were set up as its key components.

Environmental regulations in China consist of a constitutional clause con-
cerning environmental protection, legislation passed through the National
People’s Congress (NPC), administrative regulations enacted by the State
Council, the National Environmental Protection Agency (NEPA)® and other
divisions, and many local regulations (Kataoka, 1997). In China’s Environmental
Protection Law (tentative), enacted in 1979, it was stipulated that ‘any citizen
has the right to supervise, impeach, and accuse bodies and individuals that
pollute and destroy the environment’. It was also stipulated that environmen-
tal protection agencies could charge polluters for damages. Under these stip-
ulations, a citizen, upon suffering pollution harm, can impeach, accuse the
polluter and demand compensation (Wang et al., 2001, p. 5). It should also be
noted that a decision by the State Council would be hierarchically assumed as
lower than legislation by NPC theoretically, but that a series of the decisions
have played an essential role in determining the direction of national environ-
mental policies (see Table 8.1).

Administrative organization in central and local government is the key to
enforcing environmental regulations.’ Figure 8.1 shows the basic concept of
environmental administrative organization in China. The environmental
administrative system is composed of three areas, which are government, envi-
ronmental protection administration and environmental protection offices
in other administrative organs. First, the governmental system in China is con-
structed of five hierarchical levels, which are state, province, district and city,
county and township and village. Under the principle of centralization, each
local government should follow every policy of the State Council (Kobayashi,
1999, p. 127; Xie, 1998, p. 115). According to the Environmental Protection
Law, revised in 1989, each local government should be responsible for the
quality of its own environment.

The second area in the environmental administration system is the envir-
onmental protection administration in central and local government. The
National Environmental Protection Agency was set up in 1984, and its func-
tions were strengthened as an independent organization under the direct
control of the State Council in 1988.% The Environmental Protection Bureau
(EPB) was also set up at local levels. According to the Environmental Protection
Law, revised in 1989, NEPA should implement national environmental
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Table 8.1 Major regulations for environmental pollution control in China

Month/year of Year of revision Name of regulation

promulgation

9/1979 9/1989 Environmental Protection Law

2/1981 - State Council Decision on Enhancement of
Environmental Protection Works

2/1982 7/1998; 1/2003 Measure for Collection of Pollutant
Emission Charges

8/1982 12/1999 Marine Environmental Protection Law

5/1984 5/1996 Water Pollution Control Law

5/1984 - State Council Decision on Environmental
Works

3/1986 11/1998 Measure for Environmental Management of
Construction Projects

9/1987 8/1995; 4/2000 Air Pollution Control Law

9/1989 - Noise Pollution Control Law

12/1990 - State Council Decision on Further
Enhancement of Environmental Protection

12/1990 4/1997 Measure for Environmental Claim
Management

7/1991 - Tentative Measure for Environmental
Administrative Works

7/1992 Measure for Punishment for Environmental
Protection

8/1992 Tentative Measure of Certification for
Environmental Administrative Law
Enforcement

8/1992 - Ten Major Policies for Environment and
Development (approved by CCP and State
Council)

8/1995 - Tentative Regulation for Water Pollution
Control in the Huai River

10/1995 - Solid Waste Pollution Control Law

8/1996 - State Council Decision on Some Problems
Concerning Environmental Protection

10/1996 - Noise Pollution Control Law

10/2002 Environmental Impact Assessment Law

6/2003 Radioactive Pollution Control Law

protection policy, while EPB, as its counterpart in local government, should
coordinate and manage environmental policy under its jurisdiction.
Through this chain of command, the upper EPB directs the lower EPB
(Cheng and Piao 1994, p. 41; Kataoka, 1997, p. 274).

The third area consists of the Environmental Protection Offices (EPO)
under other administrative organs. It should be noted that the environmental



203

State Council

State Council Committee on
Environmental Protection | |
National (State) Environmental
Environmental Protection Protection Office of
v Agency Related Departments
] [
Provincial : E
government ! '
' i
Environmental Protection i "
Committee E E
v v
. . Environmental
Em/ér::mental Protection Protection Office of
Related Departments
: '
District/city ! :
government ' |
: i
1 1
Environmental Protection t .
Committee | E
1
v v
. . Environmental Protection
Environmental Protection )
Bureau Office of Related
Departments
v i i
1 |
County : | '
government ! |
v v
. ) Environmental Protection
Environmental Protection )
Bureau Office of Related
Departments
v 5
1
Township !
and village |
government ,
A 4

Environmental
administrative personnel

Figure 8.1 Environmental administrative organization in China

Note: The State Council Committee on Environmental Protection was abolished and
the National Environmental Protection Agency was reformed as the State Environmental
Protection Agency in 1998.
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protection offices are not ‘directed’, but ‘supported’ by the Environmental
Protection Bureau (Chen and Piao, 1994, p. 42).

To coordinate the second and the third areas of administration, the State
Council Committee on Environmental Protection was established in 1984
and played important roles in decision-making and implementation of envir-
onmental policy until its abolishment in 1998. The top leader o