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ABSTRACT
PUBLIC DISCLOSURE OF CORPORATE ENVIRONMENTAL PERFORMANCE:
IMPACT ON CONSUMER BEHAVIOR AND CORPORATE
POLLUTION REDUCTION IN KOREA
By

Jongyeul Moon

The purpose of this dissertation is to investigate the effectiveness of Public
Information Disclosure (PID) as a pollution control tool. The main research question is,
“Whether disclosure of corporate environmental performance information (CEPI)
sufficiently affects consumer behavior to influence market share and consequently
corporate interest in pollution reduction?”’ In order to predict consumers’ purchase
behavior change, this study tested hypotheses about three dependent variables: 1) attitude
toward corporation, 2) corporate credibility and 3) purchase intention toward products of
the corresponding corporations. This study also performed tests about hypotheses
concerning three moderator variables: 1) environmental attitude toward pollution, 2)
familiarity with corporation, and 3) information credibility.

Three hundred six Korean undergraduate students participated in the experiment
designed as a two-group random assignment combined with pre and post-tests, between
May and early June2001. Four currently existing Korean corporations and their four new
unnamed products with positive and negative CEPI were presented as stimuli in the
classroom setting of the post-test. “Within Subject Analysis” with Confidence Interval,
Inference Probability, and Significance Test was employed as a major statistical tool.

Data revealed that CEPI disclosure changes 1) consumers’ attitudes toward

specific corporations, 2) perceptions of credibility of the corporation and 3) purchase
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intention toward products of the corresponding corporations in the positive direction for
non-polluting corporations and in the negative directions for polluting corporations. This
study also found 4) that positive correlation between consumer’s environmental attitude
about pollution and effect of CEPI and S) a strong positive correlation between
information credibility and effect of CEPI exists. This study did not find a correlation
between corporate familiarity and effect of CEPIL

Based on these findings, this study predicts 1) that CEPI disclosure influences
consumers to change their purchase behavior in the negative direction for polluting
corporations and in the positive direction for non-polluting corporations, 2) CEPI
disclosure can generate market pressures or incentives for corporations to reduce
pollution voluntarily, 3) that PID can be an effective approach for pollution control, 4)
that consumers’ environmental attitudes and CEPI credibility are critical elements that
influence the degree of the effectiveness of PID, and 5) PID could be workable for even
less known brands or corporations.

Although most studies about effectiveness of PID have focused on financial
market reaction to CEPI, this study focuses on product market reaction and consumers’
sensitivity to CEPL This study provides empirical evidence supporting the assertion that
PID can be a cost-effective pollution control tool, substituting for or complementing both
traditional command-and-control approaches and market-based instruments, especially in

developing countries.
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CHAPTERI1

INTRODUCTION

Introduction to the Research

Pollution control policy based on traditional command-and-control and market-
based approaches has not been completely successful. A new approach for achieving
greater pollution control is emerging.' It could be a powerful supplement or complement
to the traditional command-and-control approach and market-based approach to pollution
control policy. A group from the World Bank named NIPR (New Ideas in Pollution
Regulation) introduced this idea as “Multiple Agents, Multiple Incentives: A New View
of Regulation” (Afsah, Laplante & Wheeler, 1996, p. 7). The new idea is grounded on
the principle that “one size no longer fits all for regulatory policy design: Optimal
combinations of regulatory tools will depend on country-specific social, economic and
institutional conditions” (Afsah, Laplante & Wheeler, 1996, p. 7). It is called the
Information Oriented Approach or Public Information Disclosure (PID) for pollution
control.

This public information disclosure strategy was adopted for pollution control in
Indonesia in 1995. Faced with growing industry and rapidly deteriorating environment,
Indonesia’s National Pollution Control Agency (BAPEDAL) and the NIPR of the World
Bank initiated the Program for Pollution Control, Evaluation and Rating (PROPER) for
rating and publicly disclosing the environmental performance of Indonesian factories.

PROPER assigned participating plants color-coded grades indicating their compliance

' Tietenberg (1998) stated that legal regulation is the first wave in pollution control policy, market-based
instruments are the second wave, and the third wave is information strategies. He defined that information
strategies involve public and/ or private attempts to increase the availability of information on pollution.



with pollution regulations. “Gold” meant that the plant was a world-class performer,
while “Black” signified regulatory violations causing serious damage to the environment
and human health. Disclosure of this color-rated information functioned in the same way
as credible threats of real punishment to the worst polluters (i.e., corporations with
“Black”). Afsah, Laplante and Wheeler (1997) reported considerable improvements in
compliance status both before and following the public announcement.’

The idea behind PROPER was to provide reliable and easily understood
information about pollution to the public because reliable and well understood
information about corporate environmental performance can create strong new
reputational incentives for corporations to voluntarily abate their pollution (Wheeler,
1997).

Our societies need a new approach for pollution control to supplement or
complement the current pollution control tools because the current tools, the command-
and-control (CAC) regulation and market-based instruments (MBI), were revealed to be
very costly in some circumstances and incapable of achieving the defined goals in others.
The pollution policy designers determine the ‘optimal pollution’ at the point where
marginal social damage is equivalent to marginal abatement cost. CAC mandates
factories not to pollute above the optimal pollution level. The pollution charge of MBI
sets pollution price at the optimal pollution level and the tradable pollution permit of MBI
allows factories to trade pollution permits within the limit of the optimal pollution. Both
CAC and MBI have the following assumptions: 1) full information availability and 2) no

transaction costs. However, transaction costs are not zero and full information is almost

2 As a PROPER-type programs, the Philippines launched EcoWatch in 1997, Mexico is developing PEPI
(Public Environmental Performance Indicators), and Colombia also started a public disclosure program to
complement its pollution charge system.
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never available in the real world (Afsah, Laplante & Wheeler, 1997). In other words,
CAC and MBI can be effective pollution control instruments under the right conditions
but it is unfeasible to achieve the right conditions in the pollution control practices. In this
situation, it appears that the information-oriented approach could be a supplementary or
complementary pollution control tool to both traditional CAC and MBI.

The idea of information disclosure to control pollution is highly attractive to
pollution control policy makers and designers, especially in developing countries where
government enforcement resources are limited. Because of the ineffectiveness and the
high cost of CAC (Tietenberg, 1985; 1990; 1995)3 , MBI have been much more prevalent
in the practice of pollution control in the United States (Tietenberg, 1998, October).
However, in the developing countries the regulatory infrastructure for implementing MBI
is insufficiently developed. In developing countries such as Korea, Taiwan, Thailand, and
Indonesia, the monitoring problem is compounded by weak enforcement (O’Connor,
1994). Formal regulation in developing countries also has been greatly hindered by the
absence of clear and legally binding regulations, limited institutional capacity, lack of
appropriate equipment and trained personnel, and inadequate information on emissions
(Hettige, Hug, Pargal & Wheeler, 1996). In the case of either traditional regulatory
approaches or market-based approaches, developing countries are incapable of handling
adequately the burden of designing, implementing, monitoring, and enforcing an
effective pollution control system (Tietenburg, 1998). In this respect, PID advocates
argue that PID would be a new cost-effective pollution control strategies for the

developing countries.

3 Tietenberg (1990) found that the CAC costs from twice to 22 times the least-cost alternative for given
degrees of control.
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Korea is a developing country similar to the Philippines, Colombia, Mexico* and
Indonesia which launched PID programs for pollution control. Korea has had some
experience with information disclosure programs in the public policy area, even though
they were not related to the topic of environmental protection. The Act of Disclosing
Property Information of House of Representatives and High Ranking Government
Officials was promulgated in 1993 in Korea. The Military Service Bureau disclosed the
list of people who had evaded obligatory military service. Similarly, in the national
parliamentary election held in 2000, tax information of candidates was disclosed by the
Central Election Management Agency. Korean government released lists of those related
to the crime of adolescent prostitution in public in 2001 and 2002. However, limited
empirical data has actually been developed on the topic of the effectiveness of
information disclosures. Hence, more research is needed to examine the effectiveness of
disclosing corporate environmental information and its possible impact on pollution
control policy in Korea.

Even though PID was effective in Indonesia and applications of PID have been
increasing recently in both OECD (Organization for Economic Cooperation and
Development) and developing countries, these facts do not assure the effectiveness of
PID in different social contexts such as in the context of Korea. Korea is barely familiar
with the concept of information disclosure strategies in pollution control. Measures to
enforce disclosing information to the public, such as the Community Right to Know Act
directing the release of Toxic Release Inventory (TRI) data to the public in the United

States, or pollution control program such as Indonesia’s PROPER, have never been

* The success of PROPER in Indonesia has inspired a similar program in the Philippines, EcoWatch and
evoked serious interests in Colombia and Mexico. Refer to the website of NIPR at
http://www.worldbank.org/nipr/.
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conducted in Korea. Korea has not experienced a voluntary compliance and incentive
program like the “33 /50" program initiated by the U.S. Environmental Protection
Agency (EPA). Most pollution control policies in Korea are based on the CAC. Even
though a few MBI such as pollution charges or deposit refund systems have been
employed, both the Korean government and polluters are unfamiliar with the idea of a
MBI such as a tradable pollution permit.

The power of capital markets and community action for pollution control in Korea
is assumed to be considerably weaker than in the United States because the Korean
community activists do not seem to have been organized sufficiently with the result that
they have not developed enough power to provide a credible threat of adverse
consequences for polluters in Korea. The various information disclosure programs hosted
by the government and NGOs (Non-Government Organizations) in the Korean political
and social arena have rapidly increased. However, it is inferred from the lessons of the
previous information disclosure programs that much strong and well-organized resistance
from the comprehensive coalitions of Korean industry and the political majority will
occur. Even though the environmental consciousness has continuously risen because of
severe environmental conditions, top national priorities in Korea are still the issues of
economic growth and national defense. Koreans might be lenient toward polluting
behavior of industry because of the strong desires for economic growth. People’s desires
for affluent consumption seem to be prevalent in Korea.

Thus, even though PID is asserted to be a new cost-effective pollution control
strategy for the developing countries, it is questionable whether corporate environmental

performance information (CEPI) disclosure would be effective for pollution abatement in
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Korea’s unique context.’ Hence, this study is designed to investigate the effectiveness of
PID by testing the PID theory that disclosure of CEPI (Corporate Environmental
Performance Information) generates market pressure or incentives for corporations to
reduce pollution in Korea.

A theoretical base of PID has not been well developed because PID is an
emerging approach. Hence, more empirical studies are needed to understand the effect of
existing public disclosure programs on the corporate environmental performance. Most of
the empirical studies and theoretical assertions for PID focus on reactions of the stock
market and the community to the release of information. Few researchers have made
efforts to analyze the conceptual framework of PID. Little empirical research has focused
on the reaction of consumer and product market to the disclosure of CEPI. As Cohen
(1998) mentioned, before PID is more frequently implemented as a regulatory
mechanism, we need to understand how the theory works and what effect PID has on
corporate behavior. Thus, this study investigates the influences of CEPI disclosure on
consumer purchasing behavior, product market share, and corporate pollution
performance. It is based on the conceptual framework of PID, which suggests that CEPI
will change consumer attitude and sense of credibility about corporations, and interest in
purchasing products from polluting corporations. As a result, these changes in consumer
behavior generate market pressure or incentives that will encourage voluntary corporate

pollution abatement.

5 Even though Jeon (1998) asserted that disclosure of corporate violation had negative impact on the Korea
stock market, this study does not rely much on his conclusion. For details, refer to Chapter II, pp. 54-55.
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Statement of the Problem

Many empirical studies have focused on the stock market’s reaction to the
disclosure of Corporate Environmental Performance Information (CEPI). For example,
Hamilton (1995) studied the reaction of stockholders and journalists to the Toxic Release
Inventory (TRI) in the U. S. and found that statistically significant negative abnormal
market returns occurred when TRI releases were first reported for publicly traded
corporations in 1989. Laplante and Lanoie (1995) investigated the reaction of the
financial market to the announcement of environmental incidents and lawsuits in Canada
and found abnormal losses of stock value of Canadian-owned corporations ranging
between 1.65% and 2% when the firms were found guilty (and fines are imposed) on the
day the settlements of lawsuits were announced. Lanoie, Laplante and Roy (1997)
observed the reaction of the capital market to the release of information such as penalties
or fines imposed by the courts or regulators and announcements of lawsuits or suit
settlements in British Colombia and provided evidence indicating that stock markets react
to the release of information based on American and Canadian data. Konar and Cohen
(1997) studied the reaction of the capital market to the disclosure of Toxic Release
Inventory (TRI) and found that corporations with the largest negative stock price effects
following the announcement of their TRI emissions were found, subsequently, to reduce
their emissions more than other firms in their industry and also to make other significant
attempts to improve their environmental performance by reducing the number and
severity of oil and chemical spills. Dasgupta, Laplante and Mamingi (1998) studied the
reaction of the capital market in Argentina, Chile, Mexico, and the Philippines to

environmental news such as the violation of permits, spills, court actions, citizen
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complaints and protests, agreement between government and companies, investment in
clean technologies and environmental protection, announcement of pollution abatement,
government black list of polluters, and government actions such as warnings, fines,
penalties, complaints, and company shutdowns. Jeon (1998) examined the affect on the
firm’s value in the Korean stock market from both bad news about corporate
environmental performance (e.g., the government publicizing environmental violations)
and good news about corporate environmental performance that is released voluntarily by
firms. ¢

Wheeler (1999), Afsah, Laplante and Wheeler (1997), Wheeler (1997), Afsah and
Vincent (1997), and Wheeler and Afsah (1996) provided empirical evidence suggesting
that community influence increased as a result of the public announcement of
environmental information. Improvement in compliance status both before the initial
public announcement and following the public announcement, based on data from the
PROPER program in Indonesia was noticed. The research about the effectiveness of
disclosing corporate environmental performance information (CEPI) to the public for
pollution control is currently taking place in Argentina, Chile, Mexico, and the
Philippines’.

However, we need to understand how the theory works and what effect PID has
on corporate behavior before PID is used more extensively as a pollution control tool, as

Cohen (1998) mentioned. “From an empirical perspective, the impact of existing public

® For the findings of previous studies related to stock market reaction by CEPI disclosure, go to Chapter II,
. 49-53.

?];’ROPER-type programs began in Philippines, Mexico, and Colombia. The results from those programs

have not appeared yet (Wheeler, 1999).
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disclosure programs on the environmental performance of the plants largely remains to be
tested” (Foulon, Lanoie & Laplante, 1999, p. 13).

PID could be a very cost-effective pollution control tool, especially in developing
countries where institutional capacity and resources for pollution control are limited.
However, except the studies from the case of PROPER and Jeon’s study, few studies of
PID in developing countries were conducted. Little empirical work has been done on the
.product market changes and reaction of the consumers to the disclosure of CEPI. The
idea of PID is conceptually framed with two constructs: 1) CEPI creates public’s negative
attitude and behavior toward polluting corporations, and 2) the public’s negative behavior
causes corporate pollution reduction. However, few researchers formulated a theory of
PID. Thus, it is necessary to conduct an empirical study focusing on the reaction of
consumers and product market to the disclosure of CEPI in the context of developing
countries such as Korea.

If a study focusing on the reaction of products and consumers to the disclosure of
CEPI in Korea is conducted, the study will become the first empirical study about the
reaction of the product market to disclosure of CEPI and it will contribute to the
construction of the theoretical base of the information oriented approach to pollution
control.

The outcome of this study provides evidence to confirm or reject the assertion that
PID works effectively as a pollution control tool in developing and developed countries.
The results of this study supply primary data and scientific evidence for predetermining
the possibility that a PID program for pollution control in Korea could be effective. This

research will provide basic data and evidence that strengthen the theoretical content and
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causal structure of the idea of the information-oriented approach for pollution control.
The study gives present pollution policy makers and pollution program designers more
detailed knowledge for designing a better information-oriented policy and program. The
results of this study are expected to facilitate the development of legislation for a “right-
to-know act” and to initiate public information disclosure programs elsewhere in the
world. The outcomes and data from this study can also be used in environmental studies
and practices related to public involvement or community participation for environmental
protection in areas such as environmental labeling, environmental advertising, green
certification, green consumerisms, environmental justice, environmental journalism, the

environmental movement, environmental education, and environmental attitude studies.

Purpose of Research

This study has three purposes. The most important purpose is to examine the
effect of CEPI disclosure on the product market. That is, it is to investigate whether
negative information disclosure of corporate environmental performance is likely to
reduce consumer demand for products of polluting corporations, and consequently shrink
the market shares of polluting corporations.

The second purpose is to examine the conceptual framework and viability of
public information disclosure (i.e., information-oriented approach) for pollution control.
This purpose can be achieved by examining the causational relationship between CEPI
disclosure and the changes of consumer’s attitude or behavior toward polluting or green
corporations. The results of the test for the second purpose will serve as a direct answer

for achieving the first purpose.

10






The third purpose is to investigate the effectiveness of PID as a pollution control
tool in Korea. Even though PID was effective in Indonesia, this fact does not assure the
effectiveness of PID in different social, economic, political and environmental contexts
such as Korea. Hence, it is necessary to examine the effectiveness of PID in a different
social context. The third purpose also can be achieved from the results of the first tested
purpose.

In summary, the primary purposes of this study are 1) to investigate the influence
of CEPI disclosure on product market share and consumers’ response to CEPI, 2) to
examine the conceptual framework of the idea of PID, and 3) to find supporting evidence

for potential effectiveness of PID for pollution control, especially in Korea.

11
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CHAPTER 11
LITERATURE REVIEW

Background of Environmental Policies

Environmental policy for pollution control can be classified into four categories:
command-and-control approach, market-based instruments, voluntary incentive
programs, and information-oriented approach. The command-and-control approach is a
traditional legal remedy dictating environmental standards to industry, while market-
based instruments is appealing to corporate profit-maximizing motivation using market
principles. Voluntary incentive programs seek voluntary cooperative partnerships among
regulatory authorities, environmental NGOs, and industry on the basis of social norms of
industrial responsibility. The information-oriented approach seeks to impose
embarrassment or shame on polluting corporations, undermining their reputations, and

diminishing corporate sales and profits (Hoffman, 2000 a).

Traditional Environmental Policy: Command-and-Control Approach

Command-and-control (CAC) is a top-down legislative and administrative
pollution control regulation. It sets the target for the total quantity of pollution emitted by
all sources collectively and prescribes the best available technology that corporations
should use for their pollution reduction. Thus, CAC is called “technology-based
regulation” and the standards set for pollution control are called “technology-based
standards.” The uniform emission standards as targets and a specific technology
requirement are supported by effective pollution monitoring systems and by sufficiently

harsh penalties for non-compliance.

12
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The strength of CAC lies in its simplicity, clarity, and ability to command broad
political support. The CAC system is easy to administer and very effective in the sense of
achieving large reductions in emissions quickly (Beardsley, Davies, & Hersh, 1997).
Thus, CAC has been the most widely used pollution control instrument in environmental
policy.

CAC is a less effective pollution control instrument than desired, however,
because it has revealed problems that include a high enforcement cost and imperfect
compliance (Tietenberg, 1985; 1990; 1995 ). For example, CAC has not perfectly
achieved industry compliance with emission standards. The intensity and rate of
corporate non-compliance with national air pollution standards is continuously increasing
in some areas.

The ineffectiveness of CAC is caused by its inflexibility and inefficiency, which
is systemically found in CAC. CAC removes the incentive for polluters to discharge
fewér pollutants than the regulatory standards require. Under certain circumstances,
corporations have no incentive to devise new technologies to decrease the pollutant level
below environmental standards.

Corporations respond to incentives because corporate managers make decisions
for their environmental performance by comparing costs and benefits for pollution
abatement. Corporate behavior may change when the costs or benefits change. However,
CAC does not provide any incentives for corporate behavior changes in terms of cost and
benefit because CAC is not flexible. In the scheme of CAC, corporations have no

freedom to choose the least expensive and the most effective technology, because the law

13
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decides the technology. The requirement for specific technology thwarts the use of less
expensive and more innovative methods of achieving environmental goals.

As aresult, this inflexibility of CAC imposed high cost of pollution reduction on
the corporations, and that causes the inefficiency of CAC. An empirical study conducted
by Tietenberg (1990) found that the CAC costs from twice to 22 times the least-cost
alternative for given degrees of control.

The inefficiency of CAC is promoted by asymmetric information (Perman, Ma &
McGilvray, 1996). While corporations may know their cost functions of pollution
control, they have strong incentives not to disclose the functions of their marginal costs
and benefits for pollution reduction to regulators, thus corporations may provide
misleading information to regulators (Perman, Ma & McGilvray, 1996). As a result, the
standards set by the pollution regulatory authority may not be the socially acceptable
level of pollution, so corporations tend to attain the required level of pollution reduction
at a greater cost than is necessary in the scheme of CAC. Thus, the inability to know the
corporate cost function because of the insufficient information and the high cost of
collecting information weaken the efficiency of CAC.

In sum, where serious public and environmental health issues exist, the best way
to control pollution would be dictating environmental standard to polluters, which is
CAC. CAC is quick and effective to achieve low level of pollution abatement because the
cost for a small amount of pollution reduction is small. However, CAC will be inefficient
at the higher level of pollution reduction because as the pollution reduction is getting
larger, the marginal cost of reduction is also sharply larger. The imposed technology

choice and arbitrary target setting for emission, that characterizes the inflexibility of

14



1. 0o om
R

@ cadi ot
S l\\ ‘cé\,.
I

2T A <o
TR B it
[

Tezherziiy o
GO M3 e ™
TRamplance or o
Trnmensy, dema,
I DG undor
TS such a5 Pl
il Sistems,

(A, Poliuuon char
&g heavy vep,
®tion IS rew ardc

m:naiizmg poilyr:




CAQC, also leads to the increase of pollution reduction cost. In conclusion, CAC does not
work cost-effectively because of the high cost of pollution reduction caused by

inflexibility and insufficient information.

Market-based Instruments

Most economists assert that the market-based instruments (MBI) can overcome
the CAC limitations of inflexibility, inefficiency and ineffectiveness for pollution control.
Tietenberg (1990) argued that MBI is a cost-saving tool for pollution control compared to
CAC. MBI makes polluting corporations aware of the opportunity cost of environmental
non-compliance or of pollution reduction, and leads to the internalization of
environmental damage costs. Thus, it is asserted that MBI tends to result in pollution
control being undertaken where the control is least costly in real terms. MBI includes
practices such as pollution charges or pollution taxes, tradable pollution permits, deposit
refund systems.

Pollution Charge. Pollution charge (PC) has been used as a supplemental tool to
CAC. Pollution charges are fees levied for exceeding standards (e.g., taxes on unleaded
gasoline, heavy vehicles, etc.). Such taxes create incentives as every unit of pollution
reduction is rewarded by a tax saving. Thus, PC achieves more efficient outcomes by
internalizing pollution costs at the socially efficient pollution level through the
modification of product prices.

In the PC system, the pollution charge rate will affect the amount of abatement by
working on price. The magnitude of the economically efficient charge rate should be

equal to the magnitude of the marginal external damage of the pollution at the socially

15
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optimal level of pollution. However, it seems to be mostly infeasible to determine the
efficient charge rate, because of uncertain abatement cost. If the abatement cost function
is known, the control authority can determine what emission charge rate is needed to
achieve any given level of abatement. If the abatement cost function is unknown, the
amount of abatement that results from this charge will not be known. Therefore, in
practice, it is infeasible to determine the economically efficient charge rate that can
achieve the socially efficient optimal level of pollution and the quantity of pollution
abatement achieved by the PC.

Policy makers sometimes propose to raise the rate of pollution charge up to the
level of a socially efficient pollution level because the costs for non-compliance is less
costly than the cost for pollution reduction at high levels of pollution abatement
(O’Connor, 1995). However, political feasibility is an essential constraint for setting an
adequate pollution charge. The raised charge will be a burden on the economy and
people’s economic activities, and as a result it will generate strong political resistance.
Thus, it is not practical to raise the tax to achieve a socially optimal pollution level.

Tradable Pollution Permit. Tradable pollution permit (TPP) predetermines the

level of “acceptable” effluent emissions or ambient concentrations, rather than acting
directly on prices like PC. The pollution permits allocate this acceptable amount among
polluters. TPP allows trading the pollution permits for money with others. Because the
corporations have the responsibility to calculate the costs and benefits of pollution
reduction, TPP induces corporations to develop least-cost strategies.

In the TPP, the price of a pollution permit that is traded in the market is not fixed.

The price is determined by the seller and the buyer so that regardless of the price of the

16
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pollution permit, the target of pollution reduction will be theoretically achieved at the
pollution level that is an acceptable effluent emission level pre-set by pollution control
authorities. In the pollution charge system regulators decide the price of pollution as a
pollution charge per unit of pollution, but in TPP, regulators decide the total amount of
pollution (i.e. target for pollution control) and the market (i.e., buyers of pollution
permits) decides the price of pollution because the price is changing to achieve the target
for pollution control. As a result, it is asserted that the system of TPP generates more
flexible incentives for pollution reduction than pollution charges.

An advantage of TPP is its use as a cost-saving instrument. In order to supplement
the inefficiency and inflexibility of CAC, TPP was introduced in the area of pollution
control. The empirical studies of air pollution conducted by Tietenberg (1990) found that
TPP is least costly compared to CAC and PC.

However, TPP also possesses several weaknesses. Disadvantages of TPP are
summarized as follows: the absence of the market including externality and public goods,
asymmetric information, the moral problem of pollution permits, market failure, and
inappropriateness of complete reliance on markets and market instruments (Perman, Ma,
& McGilvray, 1996). In particular, the large transaction costs for information discovery
in the system of TPP hinders trading (Batie & Ervin, 1997).

The difficulty of designing and implementing TPP is another disadvantage. The
more flexible and complex the instrument is, the more it costs in terms of designing and
implementing it. Tietenberg (1998) stated that developing countries are incapable of
handling adequately the burden of designing, implementing, monitoring, and enforcing

an effective pollution control system. People, industry, and government in most

17
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developing countries have also little experience with the market for pollution control.
Establishing a market culture and constructing the market system for trading the pollution
permits in developing countries would take a long time and be very costly.

Deposit-Refund Systems. Deposit-refund systems provide incentives for

consumers to recycle or properly dispose potential pollutants or reusable resources (Batie
& Ervin, 1997). Under these systems, consumers pay a deposit when they buy an item
such as beer or bottled beverages and then receive a refund when they return the empty
beer containers or bottles. Bottle-bill programs as deposit-refund systems are prevalent in
the U.S. Some examples of deposit-refund systems include automobile tires, lead-acid
batteries, and used motor oil. Buyers of pesticides pay an additional fee that is refunded
on the return of the container to a designated disposal or recycling site. The deposit-
refund systems in Japan require consumers to return household appliances including

television sets, refrigerators, washing machines and air conditioners for recycling.

Voluntary Incentive Program

Voluntary incentive program (VIP) is a business-led environmental self-
regulation, driven by existing or anticipated legislation and consumer demand (Batie,
1997). The 33/50 program is the first voluntary “Industrial Toxics Emissions Reduction
Program” initiated by the U.S. EPA in 1991. Under this program, participating
corporations agreed to reduce emissions of seventeen priority chemicals by 33 percent
through mid-1992 and to achieve a further 50 percent reduction by 1995. The Green
Lights Program was launched in January 1991 to encourage corporations to install

energy-efficient lighting. The Common Sense Initiative (CSI) was started in 1994 as an

18
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attempt to obtain industry participation in developing standards for the industry as a
whole rather than continuing a pollutant-by-pollutant approach to protecting the
environment (EPA, 1997). Project XL (Environmental Excellence and Leadership) was
established to give exemplary individual corporations greater flexibility in achieving
environmental goals. Project XL focuses on a facility and community, and it encouraged
corporations to voluntarily design their own best ways for compliance with
environmental standards (Batie, 1997; Hoffman, 2000 a).

VIP specifies the quantity of pollution but not a certain technology as the method
by which to reach the standard. It usually does not dictate how the environmental
objective is to be achieved so that VIP generates the flexible incentives for corporations.
A prominent voluntary incentive program is “Responsible Care,” which has numerous
member companies that account for the basic chemical production in the U.S and
Canada. Its member companies agreed voluntarily to the guiding principles that require a
commitment to the public’s right to know, process safety, pollution prevention, employee
health and safety, and product stewardship because voluntary compliances to pollution
standards and environmentally safe practices for environmental protection provide
competitive incentives for their businesses such as good image or reputation, less
penalties and less regulatory sanctions, less attacks from environmental NGOs, and mass
media.

VIP is implemented on the basis of the cooperation and partnerships among
various levels of government, environmental advocates, community and corporations.

The target for pollution control is determined by government while the compliance

19
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schedule and technology are determined by the negotiation among government,
corporations, and community.

A disadvantage of VIP is that it requires a capability for implementation. That is,
high levels of institutional capacity and human resource are required to implement
flexible systems in an effective and low cost manner (Batie & Ervin, 1997). Successful
implementation depends upon clear performance objectives (e.g., standards), a clear
negotiation process and the credibility of participants such as credibility of government
agencies and environmental advocates because administrative discretionary power
sometimes leaves to negativity among cooperating participants in negotiation processes

(Batie & Ervin, 1997; Hoffman, 2000 a).

Information Oriented Approach to Pollution Control

The idea of an information disclosure approach to pollution control is simple.
Environmental regulatory authority, such as governments, only provides reliable and
easily understood information of corporate environmental performance to social actors
who influence corporate environmental practices. Then, social actors such as
environmental NGOs, the media, the court, community or grassroots organizations, and
the market start to press corporations to adopt environmentally safe practices and to
change their traditional business norms and strategies, which are based on profit

maximizing and unlimited resource use.

20
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Drivers of Corporate Environmental Performance

Governments and social organizations are two primary constituents that have
historically driven corporate environmental performance. Governments have regulated
corporate environmental practices through environmental laws. Social organizations,
especially environmental non-governmental organizations (NGOs) have mobilized
diverse forms of social protests that can have a negative impact on a corporate reputation
and performance.

Environmental NGOs have used social sanctions such as protests and negative
press in order to pressure corporations to adopt more environmentally friendly
technology and to reduce pollution emission. Governments have done it by using legal
sanctions such as civil, administrative, and criminal penalties. In terms of business
management, environmental issues are structured as fundamentally external to corporate
interests. Corporations do not need to initiate environmentally safe performances
voluntarily unless the governments force them or environmental organizations damage
their image or reputation. However, these legal and social sanctions gradually force
corporations to change their dominant business norms (i.e., individualistic self-interested
profit seeking and resource utilizing beliefs) and to transform environmentalism from
something external to the market system into something that is central to the core
objectives of corporate business (i.e., internalizing environmental costs) (Hoffman, 2000
b).

Hoffman (2000 a) breaks down these gdvemmental and social drivers into five
categories influencing corporate behavior and managerial decisions related to

environmental protection: regulatory, international, resource, market, and social drivers.
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Regulatory Drivers. A regulatory driver is the governmental environmental

actions that require corporations to adopt environmentally safe practices. These actions
are authorized by law on the assumption that without regulatory enforcement,
corporations would not voluntarily pursue environmental protection. Regulatory
government actions evolved into several environmental policy formats in the U.S.: 1)
Command-and-control regulation that dictates the environmental standards on corporate
performance; 2) Market-based instruments that appeal to corporate profit-maximizing
motivation; 3) Voluntary incentive programs that seek cooperative partnership among
government, corporations, and environmental organizations; 4) Criminal enforcement
that threatens corporations by extreme penalties; and 5) Forcing disclosure of
environmental information to the public such as the Emergency Planning and Community
Right-to-Know Act in 1986 and the Toxic Release Inventory (Hoffman, 2000 a).

International Drivers. International drivers are defined as international

environmental agreements and international environmental standards related to products
and international trade agreements (Hoffman, 2000 a). As the globalization of
environmental issues has considerable implications for corporate management, the
influence of international drivers on corporate environmental performance is increasing.
International environmental concerns have primarily evolved into international
environmental agreements such as the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (1973), the Montreal Protocol on Substances That
Deplete the Ozone Layer (1987), the Basel Convention on the Control of Trans-boundary
Movements of Hazardous Wastes and Their Disposal (1989), the International Tropical

Agreement (1983), the International Code of Conduct on the Distribution and Use of
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Pesticides (1985), and the Kyoto Protocol to the United Nations Framework Convention
on Climate Change (1997).

International environmental standards for products such as ISO 14000 have driven
corporate environmental performance at the international level. ISO 14000 is a private
code or a set of voluntary standards to provide a common approach to environmental
management and eco-labeling of products and to integrate environmental responsibility
into corporate management procedures. The ISO 14000 program addresses a
corporation’s entire range of activities, from product design, planning or training, and
operations. Corporations are required to adopt the international environmental standards
and to obtain ISO certification in order to do business in certain multinational markets,
such as the European Union (Batie, 1997).

International trade agreements also influence corporate environmental
performance. The General Agreement on Tariffs and Trade (GATT) is the oldest example
of the governing institutions for most international trade. Others include the World Trade
Organization (WTO) that replaced GATT, the European Union (EU) that has explicit
power to enforce environmental regulations throughout the entire European Union, and
the North American Free Trade Agreement (NAFTA) that was constructed to facilitate
free trade between Mexico, Canada, and the United States. These agreements adopted
environmental clauses that restricte corporate polluting behaviors to promote
international environmental protection.'

Resource Drivers. Buyers, suppliers, shareholders, banks, insurance companies

and investors are defined as resource drivers for corporate environmental practice

! There is a strong assertion that environmental protection is incompatible with tree trade in global free
trade market (Soros, 1998; Mellor, 1993). According to this assertion, international trade agreements do not
drive corporations to do environmentally safe performance.
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(Hoffman, 2000 a). Buyers control the consumption of products while suppliers control
the acquisition of raw materials. Institutions or groups that control the acquisition of raw
materials and the consumption of products can be highly influential in the way a
corporation performs its operation. Shareholders, banks, insurance companies and
investors started to apply environmental criteria to minimize risk in their investments. As
environmentalism is translated into a core business concern of resource acquisition,
processing, and sales, the influence of these resource drivers on corporate environmental
performance is increasing (Hoffman, 2000 a).

Some buyers and suppliers have developed their own environmental principles
and started to require their contractors to meet the environmental principles. For example,
Levi Strauss & Company has developed strict sourcing guidelines for selecting
contractors that are different than the traditional guidelines about price, quality, and
delivery time (Hoffman, 2000 b). It offered generous timetables, loans, and volume
guarantees for contractors who met Levi Strauss & Company’s environmental principles.
Most contractors believed that meeting these requirements and having Levi Strauss as
one of their clients was helpful for their business (Katz, 1994). In 1998, Nike required all
its supplier corporations to comply with U.S. air pollution standards even if the U.S.
standards were more stringent than their domestic air pollution standards (Goodman &
Streeter, 1999).

Insurance companies equate corporate environmentally risky operations with
increased cost of financial risk. Approximately forty-five tons of methyl isocyanate
(MIC) gas escaped from two underground storage tanks at a Union Carbide Corporation

pesticide plant in Bhopal India in 1989. Two thousand people died and another 300,000
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had been injured by escaped MIC gas. “The scope of the accident and the exposure of
Union Carbide’s insurance underwriters served to alter the structure of insurance liability
coverage” (Hoffman, 2000 a, p. 74). UNI Storebrand, a large Norwegian insurance
company, refused coverage to companies that failed to assume environmental
responsibilities (Deutsch, 1998). In November 1995, the insurance industry developed a
UNEP-supported Statement of Environmental Commitment with 78 official signatories to
include the environment as one of the value-drivers in their under writing decisions
(Hoffman, 2000 b).

Banks are beginning to consider corporate environmental performance in their
lending decisions to reduce the environmental liability risk. The environmental
consideration of banks has been triggered by increasing court cases in which banks have
been held liable for environmental performance of their borroweré. According to
Hoffman (2000 a), the Exxon Valdez Oil Spill disaster which occurred in 1989 altered
notions about the limits of corporate financial liability for environmental accidents. Some
banks such as Salomon Inc., the Bank of America Corporations, the Royal Bank of
Canada and the European Bank for Reconstruction and Development (EBRD) developed
a set of environmental operating principles and are beginning to examine the practices of
the applicant and to consider poor environmental performance as a financial risk
(Hoffman, 2000 a).

Shareholders and investors are also beginning to make decisions for their
financial investment based on the data or studies about corporate environmental

performance since the late 1980s because they know that there is a positive correlation
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between environmental and economic performance.” Shareholders and investors used
their power through shareholder voting or by directing capital investment. For example,
in June, 1988 the Social Investment Forum, a collection of socially oriented investment
groups, developed criteria by which investors could assess the sufficiency of a corporate
environmental practices in order to direct capital and resources toward those that behaved
responsibly (Hoffman, 1996). The Council for Environmentally Responsible Economics
(CERES) was also formed in 1989 as a coalition between socially responsible investors
(SRIs) and representatives of several prominent environmental organizations in order to
provide a set of ten guidelines for environmentally responsible behaviors to shareholders
or investors. According to an early CERES mission statement, “SRIs advisers are
concerned that environmentally unsound practices will undermine the economic health of
corporations and therefore reduce the risk-adjusted return of investments in that firm”
(Hoffman, 1996, p. 53). The CERES have solicited corporations to endorse the principles
(Nash, 1996). Even without such outside pressures, shareholders have exerted
environmental pressures on the companies in which they own stock. For example, in June
1999 the Sinsinawa Dominican Sisters (a religious order with operatives in the United
States, Bolivia, Guatemala, and Trinidad) used their 100 shares of stock to force the

Occidental Petroleum Corporation to reconsider its oil exploration program (Waldman,

? “Research by Innovest identified a number of industries in which companies that rate higher on its scale
of environmental performance produced better returns for stock holders than did less environmentally
conscious competitors” (Deutsch, 1998, BU 7). ICF Kaiser International, Inc. found that companies with
high scores on environmental criteria were considered as being less risky for investments and would thus
enjoy a lower cost of capital and ultimately a higher stock price (Feldman, Soyka & Ameer, 1996 in
Hoffman, 2000 a, p. 79). Cohen, Fenn and Naimon (1995) found that good environmental performers also
tend to be good financial performers. Dasgupta, Laplante and Mamingi (1998) claimed that a high level of
pollution intensity may be a signal to investors the inefficiency of the firm’s production process.
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1999). Thus, shareholders and investors appear as powerful forces for environmentally
safe performance of corporations since the late 1980s (Hoffman, 2000 b).

Market Drivers. Consumers include environmental concerns in their purchasing
decisions. The environmental behavior of consumerism has been termed “green
consumerism.” Green consumerism is an outcome of public awareness of environmental
problems and of support for environmental protection. The advocates for green
consumerism believe that products should be more environmentally accountable in use.
According to Rosendah!’s (1990) findings from a 1989 survey, 77 percent of Americans
said that a company’s environmental reputation affected what they bought, 89 percent
said they were concerned about the environmental impact of products purchased, and 78
percent said they were willing to pay more for recyclable or biodegradable packaging. In
response to a July 1989 survey, 77 percent of Americans answered that they consider a
company’s environmental reputation when they made purchases (Krupp, 1990).

The demand for green products is continuously growing. One example of such
green products is organic foods that are free from artificial preservatives, coloring,
irradiation, synthetic pesticides, fungicides, ripening agents, fumigants, and growth
hormones. Sales of organic foods doubled in the five years period from 1989 ($ 3.9
billion) to 1994 (7.6 billion). Sales of bottled water tripled from 1984 (933 million
gallons) to 1995 (2.87 billion gallons). Health-food supermarkets across the U.S.
increased from 195 stores in 1991 to 650 stores in 1994 (Burros, 1996).

Organizational expression of green consumerism is a boycott to reject the
purchase of particular corporations’ products. For example, consumers boycotted Burger

King in order to pressure the company to modify its purchase of imported beef from
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Central America, claiming that foreign production of beef for fast-food burgers was
leading to deforestation practices in countries such as Costa Rica. In another example,
Exxon received over 20,000 cut up Exxon credit cards after the Alaskan Valdez oil spill
incidence which occurred in 1989 (Batie, 1997).

Consumers also influence corporate environmental performance by participating
as shareholders or investors in corporations and actively forcing the corporations to
change their business practices. For example, following the Valdez oil spill,
environmental resolutions appeared on many stockholders’ ballots and were introduced at
corporate annual meetings (Batie, 1997).

Corporations have responded to attacks or demands from green consumers by
obtaining eco-labeling or green certification, which several organizations established to
inform consumers of which products passed their environmental product standards. Eco-
label are “seals of approval” certified by either public or private organizations. They
provide chances for businesses to advertise their existence to consumers. Most the
European countries have adopted eco-labeling programs. The oldest program is
Germany’s Blue Angel seal that was established in 1988, and now is applied to over
3,500 products (Batie, 1997). Some of the more prominent certification programs include
the Green Seal program in the United States (1990), the European Union Eco-label
program (1992), Taiwan’s Green Mark program (1992), the Korean Environmental
Labelling Association’s Eco-Mark program (1992), the Eco-Market Program of the Japan
Environment Association (1989), Environmental Choice New Zealand (1992), and so

forth (Hoffman, 2000 a). Although these programs are designed to encourage existing
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green markets, corporations have attempted to use green certification to create new
markets.

Social Drivers. Social drivers influencing corporate environmental performance
include environmental NGOs, the community, the press, courts, academia and religious
institutions. These social drivers that are constituents in the social system can mobilize
public sentiment, alter accepted social norms, attitudes, and beliefs, and consequently
change the way of thinking about the role of corporations related to environmental
protection (Hoffman, 2000 a).

Environmental NGOs are the most prominent actors pressing corporations to
adopt environmentally safe practices. They have employed diverse methods, strategies
and channels to press corporations to reduce pollution emissions. They undertake
scientific research and conduct public protests such as the boycott of Mitsubishi Motor
Sales of America, Inc. by the Rainforest Action Network in 1993 (McCoy, 1998).
Environmental NGOs engage in alliances between business leaders and NGO activists in
order to work together cooperatively to find solutions that make both economic and
environmental sense. Environmental NGOs have funded technological and market
innovation projects. They also influence press coverage, public opinion, and politics.
Environmental NGOs initiated environmental lawsuits as plaintiff against both the U.S.
Environmental Protection Agency (EPA) and industry.

Local communities were aware of the negative impact of local pollution and
began pressing local industry to adopt environmentally safe practices. Some communities
have participated in the process of assessment, identifying problems, planning, and

implementing corrective programs related to local industry pollution. They also
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conducted negotiations for pollution reduction among local corporations, community
representatives and government. A form of community pressure on local industrial
pollution is the environmental movement of grassroots organizations such as the
“Environmental Justice®” movement in the U.S.

The news media have played a critical role in raising environmental concern in
both the public and industry. One study found that media coverage has a strong effect on
the agenda setting of the public and attitude of policy makers about toxic waste issues
(Protess, Cook, Curtin, Gordon, Leff, McCombs & Miller, 1987). The radical
environmental movement group, Green Peace has developed diverse media strategies to
appeal to news editors and thereby attract public attention and sway public opinion
(Wapner, 1995). For another example, the media were strongly influential in placing the
Love Canal disaster (i.e., toxic waste dumps near residential areas in Love Canal, New
York in 1978) on the national agenda (Hoffman, 1993).

Court decisions have forced corporations to change traditional business attributes
that are individualistic, self-interested, profit seeking, and resource utilizing, and to adopt
more environmentally friendly business strategies and product procedures. A person who
has been injured by environmentally hazardous substances can pursue common-law
remedies through four types of legal action: trespass, nuisance, negligence, and liability.
Environmental lawsuit cases have been growing continuously in the U.S. since 1982.

When the Exxon Valdez oil tanker spilled 10.8 million gallons of crude oil in Alaska in

? Environmental injustice is defined as an unfair distribution or discriminatory allocation of environmental
hazards on minorities in terms of race and class such as African Americans, Native Americans, and Latinos
who are mostly poor as well as poor white people. The disproportionately concentrated pollutants on
minority classes and races raised the issue of environmental justice and the corrective activities are called
the environmental justice movement (Bryant, 1995; Bullard, 1993; Hofrichter, 1993).
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1989, the court forced the Exxon Corporation to pay more than $ 5 billion in legal
settlements. After this court’s decision, most oil companies started to look carefully at the
safety records of their oil transport procedures and invested greater attention to the
prevention of environmental incidents (Hoffman, 2000 a). Therefore, the court is also a
powerful actor driving corporate environmental performances.

Academia is an indirect actor driving corporate environmental performances.
Academic study on environmental issues and concern for environmental education are
growing (Hoffman, 2000 a). Academia has provided basic and fundamental ideas,
knowledge, technologies, methods, human resources, and education needed for effective
corporate environmental management (Hoffman, 2000 a).

Religious institutions change the values and norms of business and corporate
managers or workers related to environmental protection because religious institutions
help alter values, beliefs and morals at both individual and societal levels (Hoffman, 2000
a). Christianity is changing its religious context from humankinds’ superiority over nature
to humankinds’ stewardship for nature. Christian maltreatment of the environment comes
from an interpretation of the Bible* that has resulted in a relationship to nature called
“Christian arrogance” (White, 1967). Giving up Christian arrogance, religious institutions
begin to acknowledge the intrinsic value of nature and to adopt more environmentally
friendly doctrines. For example, the Presbyterian Church placed environmental concerns
directly into the church canon in 1991 (Associated Press, 1991). In 1994, the Roman
Catholic Church equated environmental degradation with the theft from future

generations (Woodward & Nordland, 1992). His All Holiness Ecumenical Patriarch

* “Fill the earth and subdue it. Rule over the fish of the sea and the birds of the air and over every living
creature that moves on the ground” (Genesis, 1:28).
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Bartholomew I, spiritual leader of the world’s 300 million Orthodox Christians, linked
specific ecological problems with sinful behavior in 1997 (Stammer, 1997). The religious
institutions’ adoption of environmentally friendly context changes societal attitudes,
values and morals about nature, changes beliefs and worldviews about the relationship
between human beings and nature, and consequently alters corporate business morals and
behaviors, and pressures corporations to take responsibility for protecting the
environment. Therefore, religious institutions are indirect social actors driving corporate

environmental performance.

Critical Players of Public Information Disclosure®

Different from the command-and-control approach and the market-based
instruments for pollution control, the information oriented approach emphasizes the
importance of the roles of the community and the market as pollution regulatory agents,
in addition to the traditional role of government. The government has played its
traditional roles of setting and enforcing rules of environmental behavior. However, the
idea of the information oriented approach focuses on the links of interaction among four
agents as sources of pressure on polluters to improve their environmental performance:
plants, government, community and the market (Afsah, Laplante & Wheeler, 1996).

The local community is a key force influencing corporate environmental
performances. A study examining plant pollution in four Asian countries revealed that

community pressure played an important role in some factories having high levels of

* Public Information Disclosure is defined as a idea for pollution control that seeks to disclose information
of corporate environmental performance to the public in terms of pollution control tool or strategies. In this
paper, the public information disclosure is also referred to the Information Oriented Approach.
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abatement (Hettige, Hug, Pargal & Wheeler, 1996).° Recent evidence from Asia, Latin
America and North America suggests that neighboring communities can have a powerful
influence on factories’ environmental performance.” “Factories negotiate directly with
local communities, responding to social norms and /or explicit or implicit threats of
social, political or physical sanctions if they fail to reduce the damages caused by their
emissions” (Afsah, Laplante & Wheeler, 1996, p. 6). Thus, the community appears to be
an informal regulator for pollution control because it forces local corporations to
voluntarily reduce their pollution emissions. The community pressures concerning
corporate pollution reduction are produced by activities of environmental NGOs,
religious institutions, social organizations, community leaders, the news media, the
courts, academia or politicians (Hoffman, 2000 a).

The market is another key force affecting corporate environmental performance,
in addition to the government and the community. Several studies exploring the
relationship between capital market and plant environmental behavior in the U.S provide
evidence to support the argument that financial markets provide strong incentives for
corporations to reduce voluntarily their pollution.® A study examining the relationship
between pollution and capital markets in developing countries found that capital markets

responded positively (e.g., increase in the corporate values) to the announcement of good

¢ Additional evidence from Asia can be found in the following papers: Pargal & Wheeler, 1996; Huq &
Wheeler, 1993.

" Refer to Huq & Wheeler, 1993; Hettige, Hug, Pargal & Wheeler, 1996; Pargal & Wheeler, 1996;
Hartman, Huq & Wheeler, 1997; Dasgupta, Lucas & Wheeler, 1997.

% Evidence related to market power for pollution management can be found in the following papers:
Muoghalu & Robison , 1990; Lanoie & Laplante, 1994; Hamilton, 1995; Arora & Cason, 1996; Badrinath
& Bolster, 1996; Khanna & Quimio, 1997; Konar & Cohen, 1997; Dasgupta, Laplante & Mamingi, 1998;
Lanoie, Laplante & Roy, 1997; Fouloan, Lanoi & Laplante, 1999; Hoffman, 2000 a; Hoffman, 2000 b. For
example, Konar & Cohen (1997)’s study found that corporations that received the largest stock price
declined immediately following the release of the Toxic Release Inventory to the public, and subsequently
reduced their emissions more than their industry peers.
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conduct awards and negatively (e.g., decrease in the corporate value) to citizens’
complaints (Dasgupta, Laplante & Mamingi, 1998).° Thus, it appears that markets can
pressure corporations to voluntarily reduce pollution.

The role of a regulatory authority in the scheme of the information approach for
pollution control is to provide information of corporate environmental performance to the
public (i.e., the international, resource, market, and social drivers of corporate
environmental performance). Information is a critical actor in the context of the public
information disclosure strategy. Information empowers communities to participate in the
process of local industry pollution control and provides markets with reliable
environmental data or knowledge related to corporations. Negative information about
corporate environmental performance embarrasses polluting corporations and hurts
corporate reputations. Thus, regulators could manage pollution more cost-effectively
once they have 1) high-quality information, 2) more integrated information systems, 3)
more internal capacity for priority-setting, and 4) especially stronger public participation
(Wheeler, 1997). Thus, the idea of disclosing environmental information for pollution
control adds a new role for government in addition to the traditional role of establishing

and enforcing pollution standards or charges.

Limitations and Advantages of Public Information Disclosure
Public Information Disclosure (PID) offers strong advantages for pollution
control, however, PID also has some limitations for pollution control even though

shortcomings of PID have not been formally reported.

® See Wheeler, 1999, P 62. It summarizes the findings related to stock value changes caused by
environmental information.
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Limitations of PID

PID would not be workable in under-developed countries. For PID to work
effectively, at least three conditions need to be satisfied. First, governments should have
an internal capacity for collecting credible and high-quality information about corporate
environmental performance, an integrated information system, a capacity for priority-
setting and a capacity for translating raw information into easily readable information
(Wheeler, 1997). Especially, pollution control authorities of government, which disclose
environmental information of corporations, should retain credibility. If the authorities are
perceived as ‘not credible,’ the public will not accept the information so that the
information will not work for pollution control. Second, publics must have a sufficient
level of environmental attitude or consciousness that leads to public participation in
environmental protection because PID requires strong public participation for its success
(Wheeler, 1997). Even though a well-developed stock or product market system affecting
corporate environmental performances does not exist, PID could work effectively
because where formal regulators were absent or ineffective, the informed communities
with CEPI directly pressured neighborhood corporations to reduce pollution (Pargal &
Wheeler, 1996; Blackman & Bannister, 1998). That is, PID requires strong public
participation for its success. Third, social organizations and media need to be well-
developed for disseminating information to the public. However, all three conditions
would not be easily satisfied in the under-developed countries. No PID advocates have
asserted that PID could be effective for pollution control in under-developed counties,
even though they asserted that PID could be effective in both developing countries and

developed countries.
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Without the consent of policy makers and industry, it is impossible for
government to adopt PID strategy for pollution control. Industry or businesses
continuously lobby policy makers to lower national environmental standards or to
weaken environmental law enforcement. Basically, polluting corporations have strong
incentives not to disclosure their environmental performance information because the
information will damage their image or reputations. Even though it is not an example of
PID, Korean government’s attempts to release lists of those related to the crime of
adolescent prostitution failed due to strong opposition from political leaders, then, the
first release was administrated in 2001 and the second was conducted on March 19, 2002.
Thus, PID requires, even at the minimal level, the consent for information disclosure.

PID could be a supplementary or complementary tool to CAC, while it could not
be a major pollution control tool. Different from CAC, PID is a voluntary pollution
control tool, not an enforcing tool for pollution reduction. Different from voluntary
incentive programs such as the 33/50 program and the Response Care program, pollution
regulatory authorities (i.e. government) can not predict the quantity and time schedule of
corporate pollution reduction in the system of PID. The effectiveness of CEPI disclosure
could be temporary because a great deal of anecdotal cases showed that public
environmental activities such as a consumers’ avoidance of buying products of polluting
corporation is mostly temporary. Thus, PID will be an ineffective and unreliable
pollution control tool in the situation where serious public and environmental health
issues exist and in the situation where pollution reduction should be rapidly achieved. In
other words, CAC will be a more reliable and better pollution control tool rather PID in

an emergency situation of environmental problems.
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PID would not be effective for corporations that do not care about maintaining
their image or reputation. It is asserted that PID could work well for reputationally
sensitive companies (Wheeler & Afsah, 1996). Large corporations seem to be more
sensitive to their images or reputation for their businesses. However, it seems that some
small corporations do not care about maintaining their reputation. These small
corporations seem to have less sense of social responsibility for a clean environment.
That is, a voluntary pollution control program such as PID will not be effective for

pollution reduction of the reputationallly insensitive corporations.

Advantages of PID

Cost-Effectiveness. The first advantage of PID is cost-effectiveness, especially in

developing countries. Tietenberg (1985; 1990; 1995 b) asserted that command-and-
control (CAC) regulation is an inefficient and expensive pollution control tool. Tradable
pollution permit (TPP) has also been revealed as an expensive tool. There are large
transaction costs for information discovery in the system of TPP, and this hinders trading
(Batie & Ervin, 1997). The difficulty of designing and implementing TPP is another cost.
In the developing countries, the regulatory infrastructure for implementing Market-based
Instruments (MBI) is insufficiently developed. As a result, developing countries are
incapable of handling adequately the burden of designing, implementing, monitoring, and
enforcing an effective pollution control system (Tietenberg, 1998). Formal regulation in
developing countries also has been greatly hindered by the absence of clear and legally

binding regulations, limited institutional capacity, lack of appropriate equipment and
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trained personnel, and inadequate information on emissions (Hettige, Hug, Pargal &
Wheeler, 1996).

A study of the cost and effectiveness of PID has not yet been conducted. As a
result, the supporting data or evidence for cost-effectiveness of PID is not available.
However, it is assumed that costs for designing, implementing, and monitoring PID
would be smaller than CAC and MBI. PID simply consists of disclosing high-quality
information about corporate environmental performance. It leaves everything to social
drivers (i.e., community and market) to control polluting behaviors. With respect to
PROPER, several teams of BAPEDAL (Indonesia’s National Pollution Control Agency)
and NIPR (World Bank’s New Ideas in Pollution Regulation) designed, implemented,
monitored and assessed PROPER with the cooperation of mass media. Cost for high-
quality information in terms of credibility, presentation, and integrated information
system are considered. Data for CEPI is mostly already available from the database of
pollution regulatory authority. The cost for information collection, aggregation and
dissemination is also decreasing (Tietenberg & Wheeler, 1998). All social drivers (e.g.,
mass media, grassroots organizations, NGOs, financial markets, products markets, courts,
etc.) are also freely available for PID implementation. Thus, PID would be a less
expensive and more easily implemented pollution control approach, compared to both
CAC and MBI

System Stability. PID is a systematically more stable pollution control tool than

CAC and MBI because it is a multi-agent pollution control tool. The primary agent of
CAC is the government environmental agency such as the U.S. EPA (Environmental

Protection Agency). The result is that effectiveness of CAC relies entirely on
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government. When government does not play its role well, pollution control fails. Critical
players in the MBI approach are government and market. For example, the U.S. EPA and
the trading market for Pollution Permits play a key role in the system of TPP. Thus,
effectiveness of MBI relies on the government and market. If the government or the
market fails to play their role well, pollution control will not be achieved. In contrast, PID
relies on multi-agents: government, corporations, financial industry and stock market
(e.g., banks, insurance companies, share holders, investors), product market (e.g.,
consumer, big corporations of buyer and supplier), community (e.g., grassroots
organizations), mass media, NGOs, courts, and others. Thus, when government plays its
role well (i.e., providing a credible and easily understood information to the public), even
though some of key agents fail to play their roles, a variety of agents are motivated to act.
As Wheeler (2000) emphasized, where formal regulators (i.e., government’s
environmental officials) are ineffective, informed NGOs and community groups (e.g.,
religious institutions, social organizations, citizens’ movements, and politicians) may
pursue informal regulation based on convincing polluters or negotiating with them
polluters to conform to social norms. In other words, it is assumed that PID operates with
relative stability in any situation in the system of industry pollution control tools.

Public Participation. PID is a public participation-based approach and is highly
appropriate in the current trend of academic involvement and practice in public policy.
CAC employs a power-based pollution control procedures. Power is the force of
coercion. Power is defined as the ability to make others do something they are not
otherwise willing to do. CAC imposes some type of regulatory action and associated

costs upon polluters. As a public participation-based approach, PID is a tool or strategy
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for pollution control using power of public, rather than relying solely on governments’
power. For the public to participate in the pollution control arena and to generate power
against polluters, people need to be informed (Spano, 2001). Community involvement or
public participation often starts by informing and educating people about a proposed
decision or action through press releases and public meetings because knowing is the
beginning of attitude and behavior change (McKinney, 2000). According to McKinney,
collaborative action begins on the basis of common understanding that pollution places
them at risk and in danger. A common understanding builds consensus among people.
Consensus facilitates voluntary engagement of public. Information ignites the process of
clarifying, discussing, and seeking a common understanding of environmental issues
which community faces. Thus, disclosure of information about corporate environmental
performance is assumed to ignite public’s voluntary engagement in the pollution control.

A concern about public participation in the public policy process such as
environmental or community development policy has been rising in the academic and
practical arenas. Advocates for public participation assert that the public and
communities should participate in the process of identifying and assessing problems,
planning and implementing public policies, and advocating pollution reduction among
corporations, community representatives and government. Community and public
participation can be effective in achieving sustainable improvements in environmental
conditions and health (Yaccob, 1995). In conclusion, PID is a pollution control strategy
based on public participation.

Information Society. PID is an information-based approach for pollution control,

and thus it has the advantage of using the infrastructure of a modern information society.

40



We are living in the information and technology era and a salient feature of this era is far
greater capacity to collect, process, and disseminate information (Afsah, Laplante &
Wheeler, 1997). The role of mass media and the Internet is increasing rapidly as modermn
technology progresses. Information moves through the Internet at the speed of light and is
easily transmitted to the public by mass media. The cost for information collection,
aggregation and dissemination continuously falls in this era (Tietenberg & Wheeler,
1998). Thus, disclosing and transmitting CEPI can be easy, inexpensive, and fast. PID
can fully use all the resources of this information and technology era and employ them to
help further reduce the cost of PID and increase its effectiveness. Afsah, Laplante and
Wheeler (1997) assert that regulation should change fundamentally in the new
information age and they suggest that governments should allocate fewer resources to
setting rules imposing standards of behavior, and more effort in collecting and
disseminating appropriate information. In this respect, PID is very appropriate to the
trend of our modern information society.

Ethics and Right to Know. PID would avoid an ethical criticism, that Pollution

Permit (TPP) might face it. Environmentalists associated with deep ecology criticize
utilitarian moral principles (Perman, Ma & McGilvray, 1996). The moral position of the
deep ecology is likely to be that polluting is a basically bad behavior and government
should not allow corporations to purchase permits to pollute. With TPP, government
allows undesired behaviors that can have severely negative impacts on human health and
the ecosystem. Thus, PID would be relatively more ethical than TPP, even from the

perspective of deep ecologists.
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Communities and people have a right to know the conditions that affect them and
have a right to defend themselves against it. They have a right to participate in decisions
that affect the fundamental conditions of their lives. Thus, government should provide the
information about the conditions that affect peoples negatively. PID fulfills the ethical
responsibility for “people’s right to know.”

Enhancing Transparency of Government Environmental Protection Activities.

PID promotes transparency of government data collection or evaluation of corporate
environmental performance (Afsah, Laplante and Wheeler, 1996; Afsah, 2002) because
PID allows corporate feedback related to their data released. Disclosing CEPI opens
governments’ data to the public. When released information about corporate
environmental information is incorrect, the corresponding corporations can counter the
information because it damages their image or reputation. When corporations are
polluting, but government evaluates them as non-polluting corporations and the
evaluative information is released to the public, competing corporations, environmental
NGOs, or mass media can disclose the facts regarding polluting corporations. Thus, PID
allows assessment and feedback from various social groups to oversee and monitor
government environmental activities related to data collection and evaluation of corporate
environmental performance. That is, when CEPI is released to the public, the informed
public can assess and monitor government’s oversight activities. As a result, PID can
prevent corruption of public environmental officials and enhance transparency of a

government’s environmental protection activities.
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Previous Cases of Public Information Disclosure for Pollution Control
To obtain a clearer understanding about PID, this section introduces previous

studies that implemented the idea of PID to the practice of pollution control.

Program for Pollution Control, Evaluation and Rating (PROPER)"’

A pilot program using a strategy of public information disclosure for pollution
abatement was performed in Indonesia in 1995. Faced with industrial expansion and a
rapidly deteriorating environment, BAPEDAL (Indonesia’s National Pollution Control
Agency) and NIPR (New Ideas in Pollution Regulation in the World Bank) initiated an
innovative program called PROPER for rating and publicly disclosing the environmental
performance of Indonesian factories. PROPER evaluated participating plants with five

color-coded “grades” indicating their compliance with pollution regulations as follows:

1. Black: Factories or business activities that apply no environmental
management effort and whose activities cause environmental degradation and
serious damage to nature and human beings.

2. Red: Factories or business activities that apply some environmental
management effort but not sufficiently to comply with the national standards
for air, water, solid and toxic wastes.

3. Blue: Factories or business activities that apply effort sufficient only to meet

the national standards for air, water, solid and toxic wastes.

'° For details of PROPER, refer to Afsah, Laplante & Wheeler, 1996; Afsah & Vincent, 1997; Afsah,
Laplante & Wheeler, 1997; Wheeler, 1997.
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4. Green: Factories or business activities that conduct environmental impact
management efforts and achieve better than the national standards for air,
water, solid and toxic wastes.

5. Gold: Factories or business activities that use the best available clean
technology; promote zero discharge of pollutants; and conduct environmental

impact management efforts with very satisfactory results.

BAPEDAL worried about mistakes that could be exposed after the color grades
had been made public because mistakes made in public could weaken credibility of
information. In order to reduce mistakes, BAPEDAL based the grading system upon
multiple sources of data, included independent inspections, developed a user friendly
computer program for analyzing the data, and designed a multiple step process for
reviewing proposed grades before disclosing them to the public. For an example of the
multiple reviewing processes, BAPEDAL employed a three-step review process. The
reviewers were 1) a special advisory board that included members from outside
BAPEDAL (e.g., the Department of Health, business associations, and NGOs), 2) the
State Minister of Environment, and 3) the President. To ensure that press reports on the
rating system were accurate, BAPEDAL arranged for officers involved in the project to
visit the offices of major local newspapers, to explain the system, and to demonstrate the
computer program.

BAPEDAL surveyed initially 350 facilities participating in PROKASIH, a semi-
voluntary program for controlling the discharge of industrial pollution in waterways

initiated in 1989, formally labeled the Clean River Program. Through the survey,
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BAPEDAL judged that 176 facilities had sufficient data to be graded. Thus, BAPEDAL
invited facilities not included in PROKASIH to volunteer to be graded. As a result, the
initial number of participants in the grading system was 187 facilities.

BAPEDAL decided initially to release the names of only those facilities earning
green or gold grades. For the remaining facilities, it decided to initially release just the
number in each color category. Finally, it decided to allow facilities six months to
improve their environmental performance before it disclosed their names and grades.
BAPEDAL also decided not to release all the blue, red, and black facilities
simultaneously in order to sustain interest in the news. Instead, it disclosed their names
and grades industry by industry.

The Minister of Environment announced the names of five facilities graded as
“Green” in June 1995. It also disclosed the distribution of the grades, but not the
identities of the remaining 182 facilities. Most facilities, 115 facilities, obtained “Red”
and 6 facilities received “Black.” None of 187 facilities gained “Gold” and 61 facilities
received “Blue.” The percentage of facilities receiving “Blue” or “Green” was 36 %. That
is more than a third of the total.

Significant improvements in compliance status, both before and following the
public announcement, were observed. The information disclosure worked as a credible
threat of real punishment to the polluters rated as “Black” (Afsah, Laplante & Wheeler,
1997). By December 1995, when the Minister started disclosing the names and grades of
all facilities, the number of facilities graded as “Black” dropped from 6 to 3. The number
of facilities graded as “Red” fell from 115 to 108. Consequently, the number of facilities

graded as “Blue” meeting the basic requirements for compliance increased from 61 to 72.

45



Taar iz oy ™
SEsn AT

e e g
i Ruiigty CH

wae wq da 0y 1
e ol U O

PROPE:

e gty 32
INTARI e

Tmxowerad

Xmance (A

Y~ 9 .
L Refause

Tl

In 195
 Kngw Aty
e inform
EPCR\[ Gulr

Tissions 1 d

Titonmer
Ofﬂjged ok i

"y -

Chmcals n

T firgy Tepg

by Publie d:



That is, in six months, PROPER raised the compliance rate from 36 % to 41 %. More
than a quarter of the facilities graded as “Red” or “Black” in December 1995 improved
their grade to “Blue” or “Green” by September 1996.

PROPER embodied a power strategy for strengthening relationships with three
important external stakeholders: NGOs, communities, and the press. These three groups
are empowered when they are informed of corporate environmental performance. A study
of PROPER found that armed with credible corporate environmental information, NGOs,
communities, and the media effectively exerted pressure on polluters to improve

performance (Afsah, Laplante & Wheeler, 1997).

Toxic Release Inventory

In 1986 the U.S. Congress passed the Emergency Planning and Community Right
to Know Act (EPCRA) that includes the Toxic Release Inventory (TRI) designed to
provide information to the public on the release of toxic substances into the environment.
EPCRA required manufacturing establishments with certain threshold sizes of chemical
emissions to disclose publicly the quantity and type of toxic chemicals released into the
environment. Consequently, TRI lists those corporations that use 10,000 pounds or more
of a listed chemical in a given calendar year. Corporations that import, process, and
manufacture 25,000 pounds or more of a listed chemical must file a report on each of the
chemicals in existence within the facilities if they have 10 or more full time employees.
The first reports were on July 1, 1988 for toxic emissions in the calendar year 1987. The

first public disclosure of TRI data occurred on June 19, 1989.
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The 30/ 50 Program

In 1991, the U.S. EPA initiated the 30 / 50 program, the first voluntary Industrial
Toxics Emissions Reduction Program. Under this program, participating corporations
agreed to reduce emissions of seventeen priority chemicals by 33 percent through mid-
1992 and to achieve a further 50 percent reduction by 1995. The number of participating
corporations was expanded from 555 to 5,000. Participating corporations decreased their
emissions by more than 50 percent (a total of 757 million pounds of pollutants) by 1994,
a year ahead of schedule. A primary factor attracting chemical corporations to participate
in this program was a national media campaign promoting better images for them (Arora

& Cason, 1996; Batie, 1997; Tietenburg, 1998; Hoffman, 2000 a).

Pollutant Release and Transfer Register''

Inspired by the successes of TRI, the OECD initiated a program of Pollutant
Release and Transfer Register (PRTR). Agenda 21 of the United Nations Conference on
Environment and Development (UNCED) in Rio de Janeiro in 1992 set a specific
objective. By the turn of the century governments were to implement and improve
databases and inventories on chemical emissions. PRTR can be defined as an
environmental database or inventory of potentially harmful chemicals that are released to
air, water and soil as well as water for their treatment and disposal. PRTR uses the same
format as TRI but restricts listed chemicals to those with relatively high hazard ratings.

PRTR is currently implemented in the United Kingdom'2, Egypt, the Czech Republic,

' Environmental NGOs such as the Environmental Defense Fund have used an Internet site (e.g.,
http://www.scorecard.org) to inform the public of the risks of chemicals and to assist communities in
identifying polluters and assessing communities’ overall pollution problems.

12 PRTR is implemented in the name of the Chemical Release Inventory in the United Kingdom.
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and Mexico. The results of those programs, however, have not been reported (Wheeler,

1999).

Previous Empirical Studies
The New Ideas in Pollution Regulation (NIPR) in the World Bank provided
empirical evidence about the effectiveness of the information disclosure program named

Pollution Control, Evaluation and Rating (PROPER) initiated in Indonesia in 1995.

Effectiveness of Public Information Disclosure in Canada

In addition to evidence from PROPER in Indonesia, Foulon, Lanoie and Laplante
(1999) provided empirical evidence about the effectiveness of the information disclosure
program in Canada by comparing the existing regulatory enforcement actions.

The Ministry of Environment, Lands, and Parks of British Columbia, Canada
(MOE) publishes twice a year a list of firms that either do not comply with the existing
regulation or whose environmental performance is of concern to MOE since July 1990.
The information revealed by MOE includes the names of the firm, the location, the nature
of concern (e.g. mining operation effluent, pulp mill effluent, sawmill emissions), the
reason for which the firm is on the list, and the number of times the firm has been on the
list.

Foulon, Lanoie and Laplante conducted the empirical investigation based on a
sample covering 15 plants in the pulp and paper industry over the period 1987 — 1996.
BOD (Biological Oxygen Demand) and TSS (Total Suspended Solids) were considered.
They found .that the adoption of stricter standards and higher penalties had a significant

impact on emissions levels, but the public disclosure strategy adopted by the province of
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British Columbia (Canada) has a larger impact on both emission levels and compliance
status than orders, fines, and penalties traditionally imposed by the Ministry of the
Environment and courts. They concluded that the public disclosure of environmental

performance does create additional and strong incentives for pollution control.

Financial Market and Corporate Environmental Performance Information

Several empirical studies that define the association between stock value change
and CEPI release have been performed. They mostly focus on the effect of TRI reports on
the stock values of corporations listed in the reports.

Klassen and McLaughlin (1993) investigated the stock market reaction to positive
or negative environmental information using event study methodology. They found that
positive environmental news in the form of the announcement of an environmental award
resulted in positive excess market returns and negative news in the form of a crisis such
as an oil spill resulted in negative excess returns.

Cohen, Fenn and Naimon (1995) examined the stock market response to new
information of TRI emission on the environmental performance of individual firms, and
found that corporations with lower TRI emissions outperformed their industry
competitors in the stock market between 1987 and 1989. They also presented evidence
for the assertion that green investors need not pay a premium for their convictions and
argued “the fact that greener firms are doing as well or better than their more pollution-
intensive counterparts may be due to the fact that firms with more efficient

manufacturing processes also pollute less” (p. 14).
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Hamilton (1995) found that publicly traded corporations whose TRI releases were
first reported on that date experienced statistically significant negative abnormal market
returns and 2) TRI provided news to investors and journalists. He investigated stock
values of the corporations listed in the reports released by the U.S. EPA in 1989 in order
to examine the reaction of journalists and stockholders to the TRI reports. Hamilton
found that the higher the pollution figures (such as air emissions or offsite shipments of
toxic waste) were in TRI reports, the more likely print journalists were to write about the
corporate toxic releases and the more likely print journalists were to write about the
firm's toxic release, and this would be more likely to affect investors’ behavior. For those
companies that reported TRI data to the EPA, the average abnormal return on the day this
information was made public was negative and statistically significant. Hamilton
estimated that corporations reporting TRI information lost on average $ 4.1 million in
stock value on the first day the data were released. The abnormal negative return effects
of stock price were reduced for corporations where investors had previous information
about pollution patterns such as companies with exposure at Superfund sites.

Laplante and Lanoie (1995) observed the reaction of the stock market to the
announcement of environmental incidents, environmental lawsuits, or suit settlements.
They found abnormal losses in stock value of Canadian-owned corporations ranging
between 1.65% and 2% when the firms were found guilty (and fines imposed) on the day
that the settlements of lawsuits were announced. No losses in stock value were
experienced when lawsuits were first initiated. They analyzed the impact of the

announcement of 47 environmental incidents, investment in emission control equipment
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on the equity value of Canadian corporations, 9 announcements of lawsuits and 13
announcements of suit settlements in Canada, using data from 1982 to 1991.

Lanoie, Laplante and Roy (1997) provided evidence indicating that stock markets
react to the release of information based on American and Canadian data. Every six
months since July 1990, the Ministry of the Environment of British Columbia (BC,
Canada) publishes a list of polluters identified in two categories: “not complying” and “of
concern to the Ministry.” They found that appearing on the BC polluters' list had no
impact on a firm's equity value in Canada, using the SIMM (single-index market model)
version of the standard event-study technique (i.e., DAY -1, DAY 0, and DAY +1).
However, they also found that large polluters were affected more significantly from the
release of polluter lists than smaller polluters. It was also observed that penalties imposed
by courts and regulators did not provide enough incentive for investment in pollution
control because fines or penalties (as imposed by regulators and courts) were too low
(compared to pollution abatement cost) to act as effective deterrents. “Upon trading-off
the costs and benefits of pollution control, profit-maximizing firms may choose not to
invest their resources in pollution abatement since the expected penalty imposed by
regulators falls considerably short of the investment cost” (Lanoie, Laplante & Roy,
1997, p. 17). Hence, Lanoie, Laplante and Roy asserted that capital markets may play a
role in creating the incentive for pollution control. They concluded that information has
an impact on market valuation, and it affects a polluter's environmental performance.

Konar and Cohen (1997) studied an impact of CEPI disclosure on financial
markets based on the TRI data by comparing 1989 emission to 1992 levels. Their study

focused on firm behavior in response to a significant stock market reaction to new
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information on toxic chemical emissions. They observed that corporations with the
largest negative stock price effects following the announcement of their TRI emissions
were found subsequently to reduce their emissions more than other firms in their industry
and also to make other significant attempts at improving their environmental performance
by reducing the number and severity of oil and chemical spills (e.g., top 40 polluting
firms subsequently reduced their emissions more than other firms.). They also found that
media attention and resultant stock price effects have more of an effect on subsequent
firm behavior than simply being known as the largest emitters in the U.S. It is also found
that the market reacted more to unexpected TRI disclosures than to those that were
already expected to be very large. Konar and Cohen provided a rationality for the
negative stock price effect. That is, firms high on the TRI list can be expected to spend
resources to catch up with their competitors who are not polluting as much and to defend
themselves in costly litigation. Investors who learn that a firm is high on the TRI list may
rationally react to this information by bidding down that firm's stock price. Thus,
investors use TRI emissions as a signal of the corporate productive efficiency. Financial
markets provide a strong incentive for firms to change their environmental behavior.
Thus, it can be asserted that under the efficient markets hypothesis, we can expect any
abnormal movement in stock prices to be the result of new information that changes the
expectations of the investing public about the future prospects of a firm. Konar and
Cohen argued that if the provision of this information negatively impacts the financial
performance of the firm, it will provide strong incentive to the firm to become a better
environmental actor. They concluded that providing information to the public may be an

effective remedy to reduce environmental externalities beyond a regulatory standard.
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Some studies focused on an association between corporate environmental
performance and economic performance in the stock market, not focusing on the effect of
disclosure of CEPI on stock market. The Alliance for Environmental Innovation reviewed
seventy studies and found a positive correlation between corporate environmental
performance and economic practice in stock market, meaning that corporations that
environmentally outperform their peers outperform them on the stock market by as much
as two percentage points (Hoffman, 2000 a). ICF Kaiser International, Inc. found a
similar correlation in a study of 300 of the largest public corporations in the U.S
(Hoffman, 2000 a, p. 79). Feldman, Soyka, and Ameer (1996) found that corporations
with high scores on environmental criteria were considered less risky for investments and
would thus enjoy a lower cost of capital and ultimately a higher stock price (Hoffman,
2000 a, p. 79).

Dasgupta, Laplante and Mamingi (1998) found that capital markets in Argentina,
Chile, Mexico, and the Philippines appeared to react to the announcement of
environmental events (news) involving publicly traded companies. They investigated the
reaction of the capital market in Argentina, Chile, Mexico, and the Philippines to
environmental news such as violation of permits, spills, court actions, c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>