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Abstract

Cleaner Production (CP) represents the change from a conventional end-of-pipe treatment
attitude to a proactive approach to pollution prevention and increased production efficiency. CP has
been successfully implemented in developing countries, including the countries of the Association of
Southeast Asia Nations (ASEAN). ASEAN is becoming an economic development center in Asia,
attracting a large amount of foreign direct investments from multinational corporations during the last
two decades. However, success in economic development has been accompanied by environmental
problems.

Understanding the level of CP practices among ASEAN's multinational corporations (MNCs)
and National Cleaner Production Centers/Cleaner Production (NCPCs/CP) organizations is
important to their development and for the environmental protection strategy of the region. This
graduate thesis is developed with the aim of determining (1) MNCs' effectiveness in adopting and
implementing CP practices within the ASEAN region, (2) the interaction of regional CP centers with
MNCs, and (3) knowledge gained through MNCs' CP practices and information dissemination among
local industries.

Four surveys were developed to collect information from:

MNCs operating within the ASEAN region;
NCPCs/CP otganizations;
United Nations Environmental Program (UNEP)/United Nations Industrial Development

Organization (UNIDO); and

Stakeholders (in the U.S. and Southeast Asia).

Findings of the thesis include:

1. With its worldwide influence on CP practices, UNEP and UNIDO obtain success in

promoting CP practices in ASEAN and other developing countries through the NCPC and

vii



CP programs. Nevertheless, limited funding and obstacles associated with the host countries’
political, economic, and cultural characteristics present major challenges of the initiative.

2. The NCPCs/CP organizations’ priorities are more focused on local industries than MNCs.
They face funding obstacles, are obligated to improve and expand their activities to gain more
credibility among industries, strive for legislative support from the governments in order to
ensure an effective operation, and seek to be financially independent as consulting firms
without external funding,

3. The interaction between MNCs and NCPCs/CP organizations in the region is limited even
though NCPCs/CP organizations play a key role in promoting and developing CP in their
countries as well as the region.

4. The lack of communication among MNCs and their stakeholders results in skeptical attitudes
about whether MNCs carry out effective CP practices. However, some of the MNCs are
implementing CP practices as part of their corporations’ environmental policy.

5. Governments play a key role in successful CP adoption and implementation in the region.
Incentives based on governments’ development strategy and market needs could drive public
awareness and the institutionalization of CP not only in MNCs but also in local industries and
other sectors of the society.

The thesis results address the initial goals of understanding MNCs' effectiveness in adopting
and implementing CP practices within the ASEAN region and MNC interactions with regional CP
centers. However, the responses were not sufficient to provide knowledge about MNCs' CP practices

and information dissemination with local industries.

vitl



Chapter 1: Introduction

Economic development among the Southeast Asian nations of Brunei, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam has
dramatically increased in the last 15 years. With its ideal geographic location as a transition from the
East to West and North to South, and a large population of 500 million (ASEAN Secretariat, p. 63),
the region plays a major role in the Asian economy in terms of raw material and labor supply,
transportation, manufacturing, and technology transfer. A diverse economic spectrum, from a very
fast and well-developed Singapore to a slow and underdeveloped Laos and Cambodia, opens a
prospective potentiality for foreign investment, especially in the industrial sector. Industry
contributed 25% of the ASEAN gross domestic product (GDP) in 1970 while it considerably
increased to 40% in 1993 (ASEAN Secretariat, p. 110). In addition, employment in manufacturing
sub-sectors occupied more than 70% of the total employment within ASEAN industry (ASEAN
Secretariat, p.111). In spite of the fact that the contribution of small and medium enterprises
performs a critical role in the region’s economic structure, establishment of large-scale production is
necessary. ASEAN industrial growth since the 1980s has significantly depended upon capital
investment from foreign resources, resulting in the renovation of a new market and new technology
access as well as a strengthening of domestic economic constitution.

Investment from multinational corporations (MNCs) is an important part of economic and
industrial development in the region. Foreign direct investment in 1993 was $15.8 billion in
comparison with $3.5 billion in 1981 (ASEAN Secretariat, p.116). This illustrates the significant
contribution of MNCs to the region’s capital market through a network of subsidiaries of local and

joint-venture industries.



Industrial development is typically accompanied by adverse environmental impacts on land,
watet, air, and community health. These impacts used to be considered an unavoidable consequence.
End-of-pipe treatment was viewed as the only approach to environmental pollution abatement. The
current trend of globalization and more rigorous competitiveness in markets encourages not only
the production of environmentally-friendly products, but also safe, healthy and clean operations.
The shift from end-of-pipe treatment to proactive prevention on the process floor, as well as
establishment of environmental management systems (EMS), is a business response to stakeholder
demands.

Cleaner Production (CP) introduced by the United Nations Environmental Program
(UNEP) in 1989, is recognized as an effective and powerful instrument for systematically reducing
environmental pollution among industries. Applying CP in ASEAN member countries will
necessitate varying levels of implementation, so this research will focus on the understanding of CP
practices among MNC subsidiary facilities within ASEAN member countries.

Understanding the level of CP practices among ASEAN's MNCs and National Cleaner
Production Centers/Cleaner Production (NCPCs/CP) organizations is important to their own
development and to the environmental protection strategy of the region as well. This graduate thesis
is developed with the aim of determining (1) MNCs' effectiveness in adopting and implementing CP
practices within the ASEAN region, (2) the interaction of regional CP centers with MNCs, and (3)
knowledge gained through MNCs' CP practices and information dissemination among local

industries.



Terminology

ADB

ASEAN

CP

EMS

EPA

NCPC

P2

UNEP

UNIDO

Asian Development Bank

Association of Southeast Asian Nations — an association of the ten countries within
Southeast Asia, including Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia,
Myanmar, the Philippines, Singapore, Thailand, and Vietnam

Cleaner Production — the concept of moving from conventional end-of-pipe treatment
to pollutant minimization at the line process, with cost reduction and new opportunity
identification (UNEP)

Environmental Management System — a framework that helps a company achieve its
environmental goals through consistent control of its operations (U.S. EPA)
Environmental Protection Agency

National Cleaner Production Center — an organization established under a
UNEP/UNIDO program in order to promote CP in a country

Pollution Prevention — or "source reduction" defined under the Pollution Prevention
Act, and other practices that reduce or eliminate the creation of pollutants (U.S. EPA)
United Nations Environmental Program

United Nations Industrial Development Otganization



Chapter 2: Literature Review

In order to provide a general picture of the CP concept and its methodological practices, this

review discusses four categories of existing literature:

CP history, approaches and techniques;
- Development, functions and impacts on CP performance of National Cleaner Productions
Centers;
- ASEAN and CP policy; and
- MNCs and CP policy.
The literature review will also present a background understanding of ASEAN and its
environmental management strategy for CP, as well as MNCs and their CP performance at home

facilities and those within the ASEAN region.

2.1 Cleaner Production
Developing CP in 1989, UNEP initiated a new concept of moving from conventional end-
of-pipe treatment to pollutant minimization at the line process with cost reduction and new
opportunity identification (UNEP, p.1). In UNEP’s Information on Cleaner Production Activities, the
objectives of CP are defined as:
- to enhance international consensus on CP;
- to encourage participation in CP activities among societal bodies from governments’ policies
and strategies to industries’ environmental performance of environmental management
systems, environmentally sound technologies, products, and scientists through the

establishment of National Cleaner Production Centers;



- to promote CP and eco-efficiency activities and to strengthen CP capabilities through
training and education; and

- to support demonstration projects and provide technical assistance.

UNEP describes the CP concept in What is Cleaner Production? as:

“... the continnons application of an integrated preventive environmental strategy applied
to processes, products, and services to increase overall efficiency and reduce risks to humans

and the environment.”

In detail, UNEP explains CP as a proactive methodology applying production process
review and integrating environmental concerns in order to reduce raw matetial and energy
consumption. The consequences, hence, eliminate toxic raw materials, and abate the quantity and
toxicity of all emissions and wastes. In addition, the methodology assesses the product life cycle
from raw material to ultimate disposal in order to minimize negative impacts on the environment.

The report How to Improve the Economic and Environmental Performance of Industry in Ho Chi Minh
City, prepared by UNIDO, claims that effective CP implementation requires attitude change,
responsible environmental management and evaluating technology options. CP concepts drive
reactive performance to proactive movement in terms of pollution abatement. Ultimately, CP
produces benefits through a systematic approach illustrated in three main categories and eight sub-

categories:



CP TECHNIQUES

v

v

Recycling Product Source
I E— 3
Onsite recovery Creation of useful Process Good House-
and reuse by-products Change keeping
Input Material Better Process Equipment Technology
Change Control Modification Change

Figure 1: Cleaner Production Techniques

The Summary Report of the Fifth International High-level Seminar on Cleaner Production, held in
the Republic of Korea in 1998 reflects the status quo of worldwide CP practices during ten years of
initiating, developing and implementing CP methodology. According to Chaiyod Bunyagidj, Vice-
President and Director, Thailand Environmental Institute, CP implementation within the Asian
Pacific region gained certain initial success in terms of fostering activities among nations in the
region. Establishment of the First Asia-Pacific Roundtable on CP, and an Asia-Pacific CP network
on the Internet with participation of more than 150 subscribers from 30 countries, are supportive
results for seeking government CP policies. However, there are still obstacles that affect
implementation, such as lack of industry participation, legislative support, coordination among
regulatory and industry bodies, and lack of financial, technical and educational support (UNEP,
p-10).

Several research and case studies of CP implementation have been institutionally developed
and thoroughly carried out within the region during the last decade. In an article released in
September 1996, Chaiyod Bunyagidj and David Greason, reviewed the CP approach taken by

Thailand’s government and industry, and developed the integration of CP into an ISO 14001 EMS.



Initiatives to foster CP adoption met with both success and failure regarding the participation of

industry.

“While the project was successful in terms of spreading application-specific CP technologies among other
industries in the larget sectors. ... the broader scope of CP activities failed to become self-promoting within

the targeted sectors (Bunyagidj and Greason, p.45).”

Consequently, the government took actions to promote pollution reduction in lieu of
traditional command and control approaches. Industries are willing to shift from a wait and see
attitude to the more proactive and motivated incentives of environmental impact abatement via CP
application (Bunyagidj and Greason, p.45).

From 1997 to 1999, UNIDO supported the project “Reduction of Industrial Pollution in Ho
Chi Minh City”. The project initiated and implemented CP technologies at six in-plant
demonstrations of the pulp and paper, textile and dyeing, and food processing targeted sectors. The
project’s report categorizes types of CP barriers as attitudinal, organizational, trade, economical, and
governmental. Specifically, attitudinal barriers occur due to lack of finances and obsolete technology
as well as other factors such as lack of interest and commitment to CP by management, ignorance of
environmental issues, barriers to creativity, resistance to change, and employment involvement.
Interestingly, examples of successful CP practices are not persuasive enough to change management

COI’lCCptS.

“Experiences from international CP projects documenting environmental and economical benefits were

often not enough to gain management support (UNIDO, p.29).”



Organizational barriers are caused by the ineffectiveness and insufficiency of administrative,
managerial, financial, technical and operational structure. The centralized decision- making process
weakens motivational efforts, and the over-emphasis on production results in low priority for quality
and CP practices. Lack of well-trained employees and performance of monitoring equipment
negatively affects the project outputs. The government management system approaches regulatory
enforcement, focusing on numerical standards, and drives industry to adopt end-of-pipe control
practices. Lack of economical tools to prioritize CP implementation and regulatory guidance on CP

practices are also identified as barriers (UNIDO, p.30-36).

2.2 National Cleaner Production Centers

The above analysis contributes part of the CP implementation picture within ASEAN
members. Another corner of CP development in the region is related to the National Cleaner
Production Centers (NCPCs). The NCPC program was initiated by the United Nations Industrial
Development Organization (UNIDO) and UNEP with the aim of promoting and developing a
concrete foundation for CP on a national level in developing countries through third-party funding,
For example, the NCPC in Hungary was established from the funding of Austria while its

counterpart in Vietnam was established from the funding of Switzerland.

“UNIDO and UNEP have joined forces to help introduce cleaner production (CP) in developing conntries
and countries in transition. The UNIDO-UNEP programme for National Cleaner Production Centres
(NCPCs), hereafter referred to as the NCPC programme, is a unigue programme of capacity development
to help achieve adoption and further development of the cleaner production concept at the national level

(UNEP- UNIDO/UNEP National Cleaner Production Centres).”



There have been 19 centers established in the following countries, since late 1994: Brazil,
China, Costa Rica, Czech Republic, Ethiopia, El Salvador, Guatemala, Hungary, India, Kenya,
Mexico, Morocco, Mozambique, Nicaragua, Slovak Republic, Tanzania, Tunisia, Vietnam and
Zimbabwe. These NCPCs are generally managed by UNIDO through its Country Offices, providing
industrial expertise and sectoral demonstrations. UNEP is in charge of providing strategic
environmental expertise in training, information, and policy analysis (UNEP- What is the NCPC
Programme?). It is obvious that Vietnam is the only nation among ASEAN members which 1s
involved in the NCPC program.

UNEP/UNIDO establishes a NCPC on a local support and commitment basis in which the
host organization is voluntarily selected among institutions within the country, together with
recommendation from the government, to ensure the accomplishment of the nation’s environmental
strategies. The NCPCs’ objectives are achieved through:

activities showing that cleaner production works through in-plant demonstrations;

- activities providing CP training for practitioners;
- activities gathering feedback information; and
- activities supporting policy research to determine institutionalized obstacles (UNEP-What is
the NCPC Programme?).
In his 1996 research, National Cleaner Production Centres: their establishment and growth, Syrya
Prakash Chandak, Director of National Cleaner Production Centres, India, affirms the major
function of NCPCs in the development of CP practices as “a coordinating and catalytic role” to link

developed and developing countries through CP technology and information transfer.

“... the overall objective of the programme is to facilitate the transfer of Cleaner Industrial Production

(CIP) information and technology from developed and developing countries to industrial and enterprises



and environmental management agencies in developing countries and economies in transition (Chandak,

p.29).”

Technically, the operation of the NCPCs is based upon four principal activities including:
demonstration projects, training, awareness creation, and policy assessment. With five
demonstration projects annually implemented by each NCPC, an average of 80 projects are
conducted by NCPCs every year. Training activities diversely include training associated with
demonstration projects, awareness training, and intensive training to develop professionals. Other
activities such as publications, assistance to neighboring countries, and providing input to other CP-
related programs are also effectively implemented (Chandak, p.30).

Economically, Chandak analyzes the cost-effectiveness of the operation of the NCPCs by
calculating the nominal cost spent for each participant in intensive/demonstration training and
information dissemination awareness. The cost is $20 per participant. Therefore, subsidized funding
is still very necessary to effectively maintain NCPC operations. The cost of training abroad should
be reduced after a few initial programs due to minimization of training material preparation costs,
enabling NCPCs to become financially self-sufficient. Importantly, participants in developing
countries cannot even afford the initial cost of information dissemination. Thus, it is extremely
essential to provide subsidization and funding for the activity.

In conclusion, achievement of CP sustainability requires both technical and financial efforts
for “formulating and insisting on an explicit requirement of CP in all international funded/assisted
industrial development and environmental related projects”. Patterns of support need to be
continued and enhanced by NCPC partners while recognition and promotion of NCPCs as focal
bodies of environmental management systems depend upon each country’s response (Chandak,

p.32).

10



2.3 The Association of Southeast Asian Nations and Cleaner Production Policy

The Association of Southeast Asian Nations or ASEAN was established on August 8, 1967
in Bangkok by five original members, including Indonesia, Malaysia, the Philippines, Singapore, and
Thailand. Brunei Darussalam joined in 1984. Vietnam became the seventh member in 1995. Laos
and Myanmar were admitted in 1997 and finally, Cambodia in 1999 (ASEAN). The ASEAN region
has a population of about 500 million, a total area of 4.5 million square kilometers, a combined gross
domestic product of 737 billion USD, and a total trade of 720 billion USD (ASEAN).

As declared in the Bangkok Declaration which united the ASEAN members, the
association's goal is to emphasize “economic cooperation and the welfare of the people in the region
(Sunchindah, p.1)”. Stimulated by the UN Conference on Human Environment held at Stockholm
in 1972, ASEAN correspondingly developed the regional and sub-regional environmental programs
to deal with environmental problems in a cooperative framework. Inspired by this framework, the
ASEAN Environmental Program (ASEP) was initiated in 1977 with support from UNEP to begin a
new era of regional environmental cooperation. There have been three programs, ASEP I, IT and
I11, developed and implemented since 1977 respectively for each targeted stage of the regional
development. The programs provided policy guidelines for member countries in order to achieve a

sound and harmonized environmental development.

“... develop a common awareness of the environment, enact and enforce environmental protection
measures, ensure that environmental considerations are taken into account in development efforts, and

foster the development of environmental education programs (ASEAN Secretariat, p.1).”

Continuing the success of previous programs, a new ASEAN Strategic Plan of Action on the
Environment, 1994-1998 has been established and approved at the Fourth Meeting of the ASEAN

Senior Officials on the Environment held in 1993 in Bangkok, Thailand. The ten strategies are:

11



8.

9.

Support the development of a regional framework for integrating environment and development of concerns
in the decision making process.

Promote government-private sector interactions that lead towards the development of policies that mutually
support the thrust of each sector.

Strengthen the knowledge and information database on environmental matters.

Strengthen institutional and legal capacities to complement international agreements on environment.
Establish a regional framework on biological diversity conservation and sustainable utiligation of its
components.

Promote the protection and management of coastal gones and marine resources.

Promote environmentally sound management of toxic chemicals and hagardous wastes, and control of
transhoundary movement of hagardous wastes.

Develop a system for the promotion of environmentally sound technologies.

Promote regional activities that strengthen the role of major groups in sustainable development.

10. Strengthen the coordinative mechanism for the implementation and management of regional

environmental program.

The strategies are driven by requirements of new directives of:

the ASEAN Free Trade Area in which ASEAN facilitates competitiveness through tariff rate

reduction. “Increased trade would improve the allocation of resources and increase output,

employment and incomes (ASEAN Secretariat, p.24).”

the ASEAN Common Stand on the United Nations Conference on Environmental

Development (UNCED) which calls for urgent measures to cope with international

environmental concerns on a diverse basis of environmental, ecological, and biological

aspects.
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- the Agenda 21 Program areas relevant to ASEAN which creatively apply the global
consensus on political commitment towards environmental cooperation into a regional

unique context (ASEAN Secretariat, p.25).

Action plans to achieve these strategies are also developed in detail. With respect to CP
implementation, there are a number of concerns that are critical to acknowledge. CP methodology
represents a win-win situation of economic and environmental performance by reducing costs, thus,
increasing productivity and benefits. Therefore, accounting studies and approaches need to be re-
structured and functioned to sufficiently capture environmental-related costs, supporting

environmentally sound decisions on CP.

“ However, the gap between environmental data and macro-economic accounting systems remains almost
unchanged. An important issue is how to extend existing systems of national economic accounts in order
to integrate environmental and social dimensions in the accounting framework. ... (ASEAN

Secretariat, p. 27).”

Member countries need to overcome the difficulties regarding complexities of organizational
structure, technical access, and infrastructure support to achieve integration of environmental
concerns into various ASEAN programs and activities (ASEAN Secretariat, p. 28).

Focusing mostly on economic development, the ASEAN members have neglected the
environmental aspect of trading. Better understanding of the relationship between trade and the
environment will promote sustainable development within the region. In a micro context, this issue
relates to CP practices by taking stakeholder opinions into account when doing business. Thus,

conducting process and product reviews will potentially initiate effective CP programs.
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“.... Improved market access for ASEAN’s export, in conjunction with sound macro-economic and
environmental policies, should result in positive environmental impacts, and environment and trade

policies should be mutually supportive (ASEAN Secretariat, p. 29).”

Finally, establishment of a supportive mechanism for the private sector to adopt appropriate
standards is critical towards achievement of economic incentives. The responsibility is allocated
among concerned social parties of institutions, regulators, managers, economic policy framers, and
industry, as the implementor and principal source of technology know-how. The parties need to
respect and support each other in order to create “a right climate” that not only encourages industry
to with comply regulations but also “allows industry to seek the best practicable environmental
alternative which technology can provide.” This approach will be successfully applied into CP
practices in terms of “reviewing existing policies and introducing incentives to industries and
businesses that ensure sustainable process, such as the promotion of the use of cleaner technologies
and waste minimization techniques (ASEAN Secretariat, p. 30).”

In a research paper on Industrial Cities and the Environment in Pacific Asia: Toward a policy
Jframework and agenda for action, Michael Douglass and Ooi Goik Ling discuss non-collaborative actions
among the government and private sector, and proposed a performance orientation. The role of the
government is considered as a “corporatist” who “commands planning through regulations and/or
subsidies influenced by social pressures for environmental improvement” while the private sector
tendency is toward “inefficient use of environmental resoutces, large scale pollution and degradation
(Douglass and Ling, p.114).” In order to improve the situation, a performance orientation is
proposed to integrate “performance-focused” environmental protection for both the government

and private sector. Moving away from standard-compliance insistence to a performance orientation
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opens flexibility and “a multitude of ways to achieve improvements.” The theory includes four key

tasks:

p—

Assessing conditions and prioritizing problems to be tackled;

N

Analyzing and understanding the sources of these problems;
3. Developing policies and identifying policy tools to link solutions to priority problems;

and

>

Devising organizational means for taking action and proceeding to implementation

(Douglass and Ling, p.125).

On a macro basis, the government actions can be accordingly described as:

1. Considering CP practice as an incentive for improving environmental performance
among industry;

2. Identifying advantages and disadvantages of promoting CP performance;

3. Developing CP regulatory bodies and authorities as well as economic tools to foster CP
practices; and

4. Formulating supportive enforcement processes through monitoring, evaluating and
providing corrective measures on CP implementation.

On a micro basis, the theory’s elements go along with CP methodology by:

1. Reviewing manufacturing processes to identify waste streams;

2. Conducting material and energy balance to accurately allocate materials and wastes to
their original sources;

3. Proposing CP options to minimize and eliminate defined waste sources and

conducting technical and financial feasibility analysis to select CP solutions; and

4. Implementing CP solutions and continual improvement (UNEP).
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Moving from a macro-economic and environmental perspective of ASEAN strategies to
a micro-economic and environmental perspective of local government and industry
performance, can foster development of a sound policy toward CP practices among industries

within the region.

2.4. Multinational Corporations and Cleaner Production Policy

As defined in Encylopaedia Britanica, mutinational corporations (MNCs), also called
transnational corporations, are any corporations that are registered and operate in more than one
country at a time. Generally, the corporations have their headquarters in one country and operate
wholly or partially owned subsidiaries in one or more other countries. The subsidiaries are

responsible to central headquarters.

Why do MNCs need to invest internationally? Aseem Prakash, Kerry Krutilla, and Panagiotis

Karamanos explain in their Multinational Corporations and International Environmental Policy that MNCs
can take “market power or costs advantages” offered by foreign countries to locate their “value-
addition activities.” In addition, investing at foreign countries will enhance MNCs’ internalization
advantages through “internalizing transactions” in lieu of “licensing or selling their technology to
foreign firms.”

MNCs and foreign direct investment significantly affect developing countries” economic
development. Investment in developing countries by MNCs grew from 13 to 224 billion USD
between 1981 and 1996 (Moser and Miller, p.41). However, along with economic benefits are
environmental concerns regarding MNCs’ subsidiary operations at host countries. On one hand,
environmental regulations and enforcement in host countries are too weak to promote incentives

develop a concrete environmental infrastructure (Hadlock, p.155). On the other hand, MNCs

to
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themselves have immense impacts on local community and the overall global environmental

protection, as described:

“... The US company RCA has long been dumping hazardons wastes into deep wells located within its
manufacturing plant. Groundwater and soil have been polluted as a result of this practice. The pollution
has qffected the health of the nearby population, which occasionally uses groundwater for drinking

purpose... (Tsai and Child, p.1).”

However, MNCs “provide a significant bridge in the environmental sphere between one
country and another,” therefore, “the transfer of well-developed environmental technology and
expertise throughout their domains of operation can be important results (Hadlock, p.155).” In
addition, fear of liability for environmental disasters and regulatory pressures from the home country
also drive MNCs to establish and maintain more philosophical consistency across their organizations
with respect to environmental performance. More importantly, non-government organizations
(NGOs), realizing the variations in environmental legislation between developed and developing
countries, called for a set of international regulations of MNCs while local communities criticize
MNC operation and the government response (Moser and Miller, p.44).

There is not much research nor many studies specifically conducted in the area of MNCs
and CP practices at ASEAN host countries. However, Pollution Prevention (P2) has been
thoroughly studied and widely applied by U.S. MNCs. P2 can be considered as the U.S. counterpart
of CP. It became a national environmental policy through the Pollution Prevention Act passed by
the U.S. Congress in 1990. P2 is a preventive approach to reduce pollution at the source by
implementation of efficient resource consumption (U.S. EPA- Pollution Prevention).

The main similarity between CP and P2 methodologies is the proactive movement from

end-of-pipe treatment to waste reduction at line processes. Pollution prevention or "source
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reduction" reduces pollutants through efficient use of raw materials, energy, water, or other
resources. The practice aims to reduce hazardous substances or contaminants released into waste
streams prior to recycling, treatment, or disposal. P2 includes technology modifications, process
modifications, product redesign, change of raw materials, housekeeping maintenance, training, and
inventory control. However, the P2 Act does not take recycling, energy recovery, treatment, and
disposal into account (U.S. EPA- Pollution Prevention).

Pollution Prevention at the 3M Corporation: Case Study Insights Into Organizational Incentives,
Resonrces, and Strategies conducted by Michele Ochsner, Caron Chess and Michael Greenberg
describes the efforts of the 3M Corporation, which is famous for its voluntary Pollution Prevention
Pays program initiated in 1974. 3M has developed a broader P2 scope than the EPA. The
corporation not only prevented waste by source reduction techniques but also conducted waste
recycling and recovering for sale, which is not included in EPA’s P2 definition. Operationally,
stemming from recognition of increased amounts of product failing to meet product specification,
the corporation identified a tracking system to monitor the volume and costs of waste products,
then charged each product line the cost of handling and disposing its waste streams. Hence, accurate
allocation of environmental costs was achieved. In addition, reduction of waste costs means increase
of process engineer salary. Technically, the corporation invested approximately 15% of the one
billion R&D budget to improve the environmental impact of its products and processes by
modifying core technologies and introducing new products. Organizationally, information exchange
among sites and technical staff is important to expand the success and foster the program’s
implementation.

In summary, MNCs’ role of economic development and environmental protection is critical
to developing countries, especially to ASEAN members. Yet, CP performance among MNCs

located in ASEAN region is not well studied. This research, therefore, hopes to develop and
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evaluate an overall picture of CP practices among MNCs within ASEAN region on a basis of

identifying the interaction among between MNC subsidiaries, NCPCs/CP organizations and other

stakeholders.
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Chapter 3: Methodology

This chapter provides a general concept of how the data supporting the thesis were

collected. Information sources, collection method, and data analysis are the main issues discussed in

the chapter.

3.1 Information Sources

Data and information used for this work are based upon critical analysis of online research
articles on MNCs’ environmental trends and performance in developing and ASEAN countries.
Qualitative data have been obtained for analysis mainly based upon information from

UNEP/UNIDO, ASEAN’s NCPCs/CP organizations, MNC subsidiaries and other relevant

regional and local organizations as well as current and existing data from the articles.

3.2 Data Collection
Information to support thesis conclusions on the CP practices among MNCs in Southeast
Asta was obtained through four surveys specifically developed for
MNCs operating within the ASEAN region (Survey A);
NCPCs/CP Organizations (Survey B);
UNEP/UNIDO (Survey C); and
- Stakeholders (in the U.S. and Southeast Asia) (Survey D).
The surveys were constructed in website format. Introductory email and faxes were sent to

the subjects to ask for their participation and direct them to the websites. Details of each survey are

provided in Appendix A.
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A total of 92 surveys were sent to the four groups of subjects. The distribution of surveys is

summarized in Table 1.

Table 1: Summary of survey distribution

Country/Organizations | Survey A Survey B Survey C Survey D
(MNCs) (NCPC/CP) | (UNEP/UNIDO) | (Stakeholders)

Indonesia 6 1 3
Malaysia 3 1 2
Philippines 2 1 14
Singapore 2 1 1
Thailand 7 1 16
Vietnam 2 1 0
India 1 1
Other Asian countries 3
U.s. 1
UNIDO/UNEP 2 0
Others 0 20
Total 22 7 2 61

Survey A - Survey on Cleaner Production Practices at Multinational Corporations

This survey was sent to 22 facilities of 22 MNCs identified from pharmaceutical and

chemical industries and participants of the Third Asia-Pacific Roundtable for Cleaner Production.

The preference for pharmaceutical and chemical industries is based on a personal interest in these

types of industries and to narrow down the margin of the research. On the other hand, the

preference for participants within the Third Asia-Pacific Roundtable for Cleaner Production focuses

on businesses which have expressed their concern for CP, and the availability of contact

information. Survey A consists of seven sections and 27 questions, including:
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1. Awareness (5 questions): This section focuses on the understanding of how CP concept is
perceived within the company.

2. Implementation (11 questions): This section seeks information of the current performance of CP
practices in terms of drivers, and technical aspects as well as success and challenges.

3. Performance Measurement (3 questions): This section is developed to understand how CP
practices are measured regarding waste reduction and financial benefits.

4. Continnal Practices (2 questions): This section focuses on how continual implementation of CP
practices is performed.

5. MINCs' Cleaner Production Practices and National Cleaner Production Centers/ Cleaner Production
Organizations (2 questions): This section helps identify the support from the CP Organizations
towards the company as well as the company’s point of view towards the operations of these
organizations.

6. MINCs" Cleaner Production Practices and Local Industries (2 questions): The involvement of local
industries in the company’s CP practices and information dissemination is the main theme of
this section.

7. Expectations: This section looks for any further opinions that are not discussed within the
survey.

A copy of this survey is available in Appendix A.1.

Survey B - Survey on Cleaner Production Practices at National Cleaner Production Centers/Cleaner

Production Organizations

A total of seven surveys were sent to six NCPCs/CP Organizations of six ASEAN countries
and one CP center in India. Inclusion of India’s CP center into the survey is due to the recognized

success and comprehensive implementation of the center within the NCPCs established under the
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UNEP/UNIDO project, as well as the consideration of geographic and cultural characteristics
between India and ASEAN countries. This helps provide a further perspective towards the covered
issue. Survey B includes seven sections and 22 questions.
1. Policy (3 questions): This section seeks to understand the policy of the NCPCs/CP
orgranizations, focusing on the industrial segment, and driving forces of the
center/organizations.
2. Implementation (4 questions): This section looks for the institutionalization of the
center/organization, and tools /approaches that are used to perform its CP projects.
3. Performance Measurements (3 questions): Successful and challenging factors as well as the average
number of CP projects implemented annually are the information gathered within this section.
4. NCPCs/ CP Onyganizations and Local Industries (3 questions): The influence and interaction of the
center/organization towards local industries is covered under this section.
5. NCPCs/ CP Organizations and Multinational Corporations (5 questions): This section focuses on
the cooperation of the center/organization and multinational corporations’ facilities and the
point of view towards CP practices at these facilities.
6. NCPCs/ CP Organizations and the Government (2 questions): This section helps understand the
role of local government and international organizations in supporting and promoting CP
practices
7. Exgpectations (2 questions): This section looks for any further opinions that are not discussed
within the survey.

A copy of this survey is available in Appendix A.2.
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Survey C - Survey on UNEP/UNIDO and Cleaner Production Practices

Survey C was distributed to UNEP’s Regional Office for Asia/Pacific and UNIDO’s
Headquarters in order to gather information regarding the effectiveness of CP implementation
within ASEAN countries. UNEP and UNIDO are the host organizations of the NCPC/CP
programs worldwide, therefore, their opinions are significantly important to the results and
conclusions of the thesis.

The survey contains eight questions focusing on the evaluation of the NCPC/CP programs,
challenges facing UNEP/UNIDO and the role of local government in promoting the project, and
the point of view towards the expansion of the Vietnam NCPC to the rest of the region. A copy of

this survey is available in Appendix A.3.

Survey D - Survey for Stakeholders on Cleaner Production Practices

Survey D was disseminated to stakeholders within the U.S. and Asia in order to gather their
opinion and viewpoints on the implementation of CP. Participants of the Third Asia-Pacific
Roundtable for Cleaner Production were the major contacts for this survey. The stakeholders vary in
a wide spectrum consisting of university professors, government authorities, representatives of
academic and research institutions, other U.S. and regional organizations such as the U.S. EPA, the
United States-Asia Environmental Partnership, and Asian Development Bank (ADB). Stakeholders
play a critical role in social and economic activities, therefore, obtaining their opinions on CP issues
provides a broader involvement, avoids bias, and ensures the objectivity of the survey results and
thesis conclusions.

There are four questions within this survey which focus on the stakeholders’ point of views

towards CP and P2, and the application and encouragement of CP in Southeast Asia.
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3.3 Data Analysis

Data collected through the four surveys was gathered and classified in groups of specific
topics. These topics are relevant to the sections within individual surveys which are listed in the
above paragraphs. Tables are used to aid the analyses of the four surveys. The data are analyzed by
comparisons of the responses in order to identify the consistency and diversity of participants. The

analysis provides answers to each topic as well as the overall picture of CP practices among MNCs

within Southeast Asia.
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Chapter 4: Results

This chapter contains the original results of the four surveys. The information is provided

anonymously.

4.1 Survey Responses

4.1.1 Responses to the Cleaner Production Practices at Multinational Corporations Survey

There 1s only one response out of 22 for this survey, despite efforts to obtain MNCs’
participation in the survey. The response is assigned as M1 and Table 2 summarizes the results of
Survey A.

The completed Survey A response is provided in Appendix B.1.

4.1.2 Responses to the Cleaner Production Practices at National Cleaner Production Centers/ Cleaner Production

Onganigations Survey

This survey received three responses out of seven. The three responses are assigned as N1,
N2 and N3. Table 3 illustrates the results of the Survey B.

The completed Survey B response is provided in Appendix B.2.

4.1.3 Responses to the UNEP/UNIDO and Cleaner Production Practices Survey

There are two responses out of two for this survey. This s the most successful result in
terms of the percentage of surveys sent and returned responses. U1 and U2 are assigned to the
responses. Table 4 exhibits the results of the Survey C.

The completed Survey C response is provided in Appendix B.3.

26



4.1.4 Responses to the Survey for Stakebolders on Cleaner Production Practices

There are twelve responses for this survey out of a total of 61 sent. The information from
the participants is very fruitful and diversified. In order to systematically analyze and understand
stakeholders’ opinions towards CP practices, all responses are classified in the following three
groups:

* Group 1-Businesses: The two responses in this group are companies that do not have
facilities within Southeast Asia region. They are assigned as SB1 and SB2.

* Group 2- Institutions: The six responses in this group include academic, financial and social
institutions. They are assigned as SI1 to SI6.

* Group 3- Government Agencies: The four responses in this group are assigned as SA1 through
SA4. They include government agencies of the U.S. and ASEAN member countries.

Table 5 summarizes the results from Survey D and the completed Survey D response is
provided in Appendix B.4. The table exhibits the aggregate comments of responders according to

the group in which they fall. However, some responders may disagree with others within a group.
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S12

1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?
Cleaner production is a better wording than pollution prevention, since the former is more proactive. By definition, cleaner
production covers a wider scope of concepts and activities than pollution prevention.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

I belzeve that most multinational corporations are actively promoting cleaner production in this area, although some of them do not
want to share their experience with the others. The reason is mainly because the most significant achievements in cleaner
production are associated with new changes in the production methods or design, which are confidential

2| b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

Consumer support is one of the key issues to promote cleaner production. Consumers here mean private and corporate buyers.
Therefore, supply chain pressure and public education are all very important.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

Government leadership and investment is crucial. Government support has to have a critical mass. A little bit of money here and
there usually does nothing. The experience in Tatwan can be adopted by other ASEAN countries.

4| Please enter any further comments or explanations
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SI3

1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?

I think as PP as more limited, just looking opportunities for making them with less waste and emissions. When I think about
CP, 1 think more about re-thinking the products themselyes.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

I don't know from any first-hand experience. I have heard claims from U.S. MINC's that they use the same standards in non-
US plants as they do in U.S., but I'm skeptical.

2| b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

1. Economic incentives!l!! Raise the cost of waste disposal. 2. stronger regulations and enforcement. 3. Strong NGO's with
access to media. These thee things have encouraged PP in U.S.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

see 2 b

4| Please enter any further comments or explanations
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SI4

1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?

Cleaner production (CP) and pollution prevention (P2) are very important for the whole world, not only for the industrial or
manufacturing sector, but also for business, service, and primary (resource) industry, also for everyone.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?
Multinational corporations (large organizations) within ASEAN region are actively participating in CP and P2 practice,

especially Japanese and German related corporations. Their effort together with the government will form the very important base
Jfor SMEs to joint.

2| b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

I think in addition to demonstration plants, training, government incentives and support, enconragement from large compantes, it
is important to implement Networking, Integration, Benchmarking, Coordination so that the effects can be more quickly multply
to the SMEs and through the SMEs.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

I think both are very important to help SMEs to practice CP and P2. Again, the trade departments and associations should
coordinate and integrate the market-based incentives. The EPAs, national productivity organizations (NPOs) should coordinate
and integrate the government-based incentives.

4| Please enter any further comments or explanations

There are many tools for CP and P2 such as EMS, EPI, LCA, DfE, etc and there are many similar terms such as waste
minimization, good housekeeping, green productivity, etc to achieve the same purpose. So the implementation must be flexible and
needs good integration and coordination to achieve multiply effects and good resulls.
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SI5

1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?
CP was initiated by UNEP and is known in the European Continent, while PP is better known in the U.S.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

The market drives them to adopt it - an example are the export driven firms in the Phil, kike the electronics compantes - they are
even 1S0-14000 accredited because the market demands it.

2|b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

Integration of National Policies, Strategies, and Action Plans are ideal.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

4|Please enter any further comments or explanations
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1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?

Jfrom corrective to preventive

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

dual standard at home and offsite

2|b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

stronger national policy to internalize the externalities

significant driving force from Command and Control

supporting driving force from Market Based Incentive

less stick, more carvot policy system

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

briefly touched in 2b

4| Please enter any further comments or explanations

re-synchronige government policies from "'measurement” at end-of-pipe to performance-measurement of product/ process

Lemerate significant (curvently still insignificant) business competence of CP capability

appropriate adjustment of externalities internaligation among ASEAN neighbors to create balanced fair-game environment on
industrialigation

complete brainwashing at educational sector to influence the product design, process innovation, and resosrce recovery throughout
entire LCA

B-26



Group 3: Government Agencies

SA1
1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?
To my opinions, these terms have been used interchangeably by various Asian organizations, but in fact cleaner production aims

toward manufacturing processes and pollution prevention is more broader covering all activities. That is to say, cleaner production
is subset of pollution prevention. Both terms concentrate on source reduction.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

Multinational corporations within ASEAN region are very responsible for the environment due to the corporations’
environmental polzcy. Nearly all of them got ISO 14001 certificate.

2|b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

We do not need to enconrage the multinational corporations to participate because cleaner production is part of their corporate
strategic plans.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

To be more competitive in the global market, Each ASEAN country needs to incorporate pollution prevention as a country's
development master plan. It is not important to set up a new agency to take care cleaner production policy. However, networking
is erucial for success of the policy.

4| Please enter any further comments or explanations
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1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?
To deal with pollution problems, A command and control approach has tmplemented in Thasland. However, the success of this
approach has been limited due to a number of problems including budget hmitation and tneffective enforcement. In addition

economic crisis in the country is a significant factor to encourage both government and private sector to turn to CP concepls to
response to the continuing environmental degradation.

2|a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?

Number of corporations on CP/ P2 has been currently carried ont among ASEAN countries including regular meeting and
establishment of the Asia-Pacific Roundtable for Cleaner Production. The Roundtable aims at taking a stock of the progress
made so far in P2 dissemination by bringing together all the stakeholders worldwide. Moreover, The Asian Develgpment Bank
assisted 6 Asian countries to carry out a study on the Promotion of CP Policies and Practices in Selected Developing Countries.
The countries include Philippines, Indonesia, Vietnam, India and Thailand.

2|b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

Number of activities should be done to encourage the participation of corporations in CP including:

- Improve outreach to SMEs

- Strengthened legislation and incentives

- Support for adoption of CP

- Increased awareness of CP in financial institutions

- Improve transparency by encouraging environmental reporting of Asian business

- Continued CP promotion and networking

- Expand focus of CP to other non-manufacturing such as tourism

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

To strengthen capabilities of APRCP would be a good way of getting countries in Asian interested.

4 |Please enter any further comments or explanations

Useful information on CP among multinational corporations in Asia-Pacific can be found in a book named *“ The Status Report
CP in Asia Pacfic” Prepared by UNEP, APRCP and TEL
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1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?

CP is not broad enongh. 1t is a small sub-set of P2 and sustainable development. P2 includes other sustainable concepts and
shonld be adopted as the international standard.

2| a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?
Multinationals are generally doing better than host country companies.

2| b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

Provide an agenda that matters to the corporations, not just the policymakers. Provide incentives to the corporations.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

Provide significant awards or marketing rights to those who produce the most energy efficient or sustainable products and services.

4| Please enter any further comments or explanations
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1| What are your opinions about Cleaner Production vs. Pollution Prevention concepts?
It is an excellent tool to improve environmental performance.

2| a. What are your opinions on current Cleaner Production/Pollution Prevention performance
among multinational corporations within ASEAN region?
It is not moving guick enough.

2|b. And what would be done to encourage the participation of the corporations in Cleaner
Production/Pollution Prevention efforts?

Sell the concept as a way of meeting business objectives.

3| What are your suggestions on the institutionalization of Cleaner Production/Pollution Prevention
in ASEAN region or other developing countries, on a market-based or government-based
incentives?

Build institutional capacity

4|Please enter any further comments or explanations
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