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SUMMARY

Government has the role of very powerful catalyst in encouraging industry to improve
environmental performances. During the last thirty years, Tawan has experienced a fast
industrial growth, contributing to substantial improvement of national wealth and living standards.
Government agencies started in mid 1980s to establish numerous programs aimed to improving the
environmental performance of industrial sector. Environmental Protection Administration (EPA)
was established to formulate pertinent policies and oversight the environmental regulatory
programs. The Ministry of Economic Affairs (MOEA), on the other hand, was given the
responsibility of developing appropriate incentive programs, such as technology development,
technical assistance and information services to encourage industries to practice proper
environmental management.

Taiwan's industrial waste minimization (IWM) promotion program officialy started in 1988
when the Joint Waste Reduction Task Force (WRTF) was formed in the following year by EPA and
MOEA. Since then, a number of promotion activities have been conducted through severd
technical assistance providers under the funding support of WRTF.

At the beginning of IWM program in 1991, the focus of the government’ s incentive promotion
programs was placed at public education, training, information service and technology
demonstration. The thrust of the program was switched to providing technical assistance and
financia incentives in the next 2 years. Furthermore, beginning in 1995, additional elements have
been added to promote the environmental management systems (EMS) under 1SO 14000, and
corporate synergy systems (CSS) to encourage large size firms to form a supply chain management
system to recruit their suppliers which are in most cases the SMEs, to practice IWM.

Toward the end of 2000, the government realized that the incentive programs implemented
over the last two decades have not achieved the level as expected. With few exceptions, end-of-
pipe (EOP) solutions till dominate in many firms. Being afraid of losing their small competitive
edge, a great mgjority of SMEs is ill reluctant to adopt IWM to improve their environmental
performance. Many large firms, although have subscribed to IWM and EMS, have not begun to
implement more sophisticated environmental management tools such as, environmental
performance evaluation (EPE) methods, corporate environmental reporting (CER), environmental
cost accounting (ECA), life cycle assessment (LCA), design for environmentally friendly products,
and procurement of green products.

Therefore, beginning in 2001, IDB embarked a new program to promote sustainable industrial
development by incorporating the concept of green productivity (GP) and formulating a 5-year GP
plan. Tawan government's incentive programs have successfully raised the awareness in the
importance of environmental protection, pollution prevention and sound environmental
management system. The successful factors include:

- High-Level Government Policy Commitment--A policy was established early on that high priority
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is being accorded to IWM.

- Prominent Organization in Charge--A prominent high-level organization, IWRTF, takes charge of
planning, developing and coordinating the overall IWM promotion activities.

- Well-Thought Promotion Plan--The first 5-year plan set the tone of the promotion program early
on. The program as a whole has been under constant review and adjustments to meet new
situations and additional needs.

- Stimulating Programs-With a continuous government funding, numerous programs have been and
are being implemented to stimulate industries to practice IWM, EMS and CSS, such as offering of
technical assistance, financial incentives, information services, training, and international
cooperation.

1. Taiwan' s Economic Development in Recent Decades

The economic development in Taiwan in recent years has been known as a "miracle’. Taiwan is
known for many years as one of the four "little dragons' in Asa. The manufacturing industries which
have developed a a very fast pace during the last forty years, have played a key role in driving
Taiwan's economic development. The industrial sectors moved from a focus of consumer commodity
industries and light industries in 1950s and 1960s, to capital and technology intensive industries in
1970s, and to high-technology industries in 1980s and 1990s. The industry is now being upgraded to
raise the level of technology and to speed up the development of high-technology sectors (Figure 1).
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Fig.1 Structural Changes in Manufacturing Production
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Over the period from 1950 to 1995, Taiwan' s economy grew at an average rate of over 8 percent
each year. The average per capita GNP increased from about $100 US dollars in early 1950 to more
than $12,000 US dollars in 1995. The industrid segment of GDP increased by 350 times from $260
millions US dollars in 1951 to aimost $92 billions US dollars in 1995, contributing to about 36% of
total current GDP of the entire country.

Some of Taiwan's indudtries, especially the chemical, computer and electronics are so
successful that they are now world leading manufacturers which include the computer monitors,
printed circuit boards, and image scanners produced in Taiwan exceed 50 percent global market
share. The mgjor industries based on production value (in billions of US dollars) in 1998 included
electrica & electronic equipment (55.3), basic metals (19.4), chemical materias (16.2), vehicle
(14.6), food (13.1), textiles (11.8), metal products (10.5), plastic product (9.7), machinery (8.6), oil
& coal products (7.5), non metal minerals (5.9) and chemical products (5.0).

2. Environmental Regulatory Programs by EPA

EPA launched efforts to manage environmental protection work in Taiwan effectively by
creating and implementing the “National Environmental Protection Action Plan”. Legidative
history may be partitioned into three distinct periods (Fig.2), namely 1974~80; 1980~90; and 1990
to the present. During the first period, the three cornerstone laws. the Air Pollution Control Act,
the Water Pollution Control Act, and the Waste Disposal Act, were enacted. However, due to the
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looseness of the regulations and lax enforcement, these Acts may best be viewed as efforts to stem
further serious degradation and to begin engendering environmental awareness. During the 1980s
the above three acts were tightened and revised and two new Acts, the Noise Control Act (1983)
and the Toxic Substances Control Act (1986) came into being. The maturation of environmental
laws in Taiwan was coupled during this decade with a large increase in environmental protection
manpower and an improvement in legal enforcement. The net effect pressed industry to install
pollution control equipment with strong positive impact upon environmental quality throughout the
isand. Concurrent with the 1990 Environmental Impact Assessment Act came a full-scale review
and revision of al current environmental regulations. The result put Taiwan’ s environmental
protection standards on par with those of the leading industrialized nations. Present laws lead
Tawan into the new millennium and are expected to gradually bear fruit after the start of the
coming decade.

Fig.2: Development of EP lawsin Taiwan.
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3. Characterization of Taiwan’ s Environmental Problems

Taiwan' s air pollution presently comes from two main sources — industrial production and
motor vehicles. Officia estimates say that of total emitted pollutants, 40% is due to the former
and 60% to the latter. Principal water pollution sources include industry (20 million tons/day),
livestock runoff (10 million tons/day), and household wastewater (8 million tons/day). Of the
approximately 28 million tons of business solid waste noted in the same statistics, 17.5 million tons
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were factory derived (defined as industrial waste). Tawan aready produces nearly 20 million tons
of industrial waste each year, and1.6 million tons (8%) of which are classified as hazardous.
Principal generators include the metals sector (34%); the non-metallic minerals sector (11%); and
the packaged foods sector (11%). With current disposal centers operating at full capacity and
plans for new disposal center construction tied up in land acquisition problems and local citizen
protests, much of Taiwan's industrial waste has no legal place to go and is too often smply dumped.

4.1DB’ sIncentive Programsin the First Phase (1980’ s): Focusing on EoP Treatment

Because of a lack of industry’ s capabilities to dea with the effluent control problems, little
progress was reported in 1970s. In 1981, an Industrial Pollution Control Technical Task Force was
established by IDB under MOEA to provide firms with suggestions in technical and management
solutions centering on EoP treatment. The task force at this stage is operated with part-time
involvement of environmental experts selected from academia, R& D institutes and consulting firms.
Soon it was clear that the environmental problems are too complicated for and that full time staff
was needed to dea with the issue. Under a contract with IDB, CTCI Corporation established in
1983 an “Industria Pollution Control Corps (IPCC) to help industry in coping with their pollution
control problems.

In the 10 years period from 1984 to 1993, IPCC's work went through an evolution
characterized by three phases. The first phase covered the period to 1983 to 1987, where the mgjor
activities focused on awareness promotion and technical assistance to a few factories. The second
phase, covering from 1988 to 1990, the environmental pollution problem escalated in the countries,
causing socia unrests and plant closure in many cases. It is aso in this period that EPA was
established under Executive Yuan to takeover the environmental conservation programs from
several smaller agencies and to integrate regulatory activities into a more comprehensive one. To
adjust to the needs of the industry, IPCC’ s work switched to providing technica assistance to highly
polluting sectors, such as tannery, paper manufacturing, textile dyeing and finishing, and petro-
chemicals. Additionaly, IPCC directed their work to assist industrial parks in compliant with
effluent standards, and to speed up information services by publishing a monthly newsletter
“Industrial Pollution Control Report”. IPCC’ s work stepped into a new era in its 3¢ phase, from
1991 to 1993, while the tasks were divided into 3 major groups. water pollution control, air
pollution control, and waste management. A separate working group concentrated on IWM was aso
formed to promote preventive measure.

During its first10-year, IPCC’ s accomplishments include 5000 plant visits providing technical
assistants (50% in effluent controls, 30% gaseous emission controls, 10% waste management, and
the remaining 10% in noise pollution control and other issues). Among these technical assistant
projects, 1000 plant visits involved in planning and auditing the facility pollution control plans, 60
plant-visits concern with implementation of large-scale projects, 2000 plant-visits for solving
problems in 22 target sectors, 500 plant-visits for dealing issues in selected industrial parks, 1360
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plant-visits for support to continual improvements. To assist in its promotion work, IPCC aso
established 22 pollution control demonstration facilities among 13 sectors, published 40+ technical
guidance manuals, organized 160 training workshops to provide training to more than 12,000
persons, and on behalf of IDB, established and operated a central waste treatment facility serving
the metal finishing industry in the country

5. 1DB’ sIncentive Programsin the Second Phase (1990s): Promoting Industrial Waste
Minimization

The first 5-year (from 1991 to 1995) master plan was to promote IWM in the country. The
master plan consists of the following elements:

» Edtablishing program goals, by identifying the key industries that should receive highest
priority attention by the program, establishing general goals for IWM with these industries,
and setting realistic timetables.

» ldentifying constraints to IWM. This involves analyses of existing technical, informational,
financial and regulatory factors that represent barriers to implementing IWM.

» ldentifying and selecting program elements, such as training, information exchange, technical
assistance, technology research and development, and financial incentives to promote WM.

» Contracting independent nonprofit organizations to form technical assistance units for
implementing IWM promotion programs.

» Securing funds for the programs. This also involves anayses of funding priorities,
mechanisms, and sources of funding in- and outside the government agencies.

» Maintaining an overview of research and development needs. This involves an evauation of
research, development and demonstration (RD&D) results from domestic and foreign
organizations, identification of key RD&D needs for particular industrial processes, and
recommendation of research programs to meet these needs.

» Conducting periodic program reviews, and producing reports on JWRTF s activities,
achievements, problems encountered, program adjustments, and future goals.

As of 1995, a total of 50 firms, 47 individuals and 17 organizations have received IWM
awvards. Between 1990 and 1995, 256 IWM training courses were offered in the country,
benefiting more than 22,000 participants. The waste exchange system has facilitated nearly 200
cases of waste exchange between the waste generators and users, resulting in reuse and recycle of
over 180,000 tons of industrial waste and an estimated benefit of over US$54 million.

Funded by the government, China Technical Consultants, Inc., Foundation of Tawan
Industrial Services (FT1S) and Industrial Technology Research Institute (ITRI) provide technical
assistance at no cost to industry. Each year, a number of firms are selected by these nonprofit
organizations for in-depth technical assistance. From 1991 to 1995, 89 firms in 30 industrial

sectors received in-depth technical assistance, hundreds of additional firms received general
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consultation. With a total investment of US$27 million, of which 11% supported by the
government, and 89% paid for by the industry, the in-depth assistance cases were estimated to
generate a benefit of US$52 millions per year.

Under the research program, specia attention has been given to developing specific
technologies and detailed case studies demonstrating which IWM technologies suit domestic
conditions. From 1989 to 1995, MOEA and National Research Council together sponsored nearly
80 RD&D projects geared toward IWM technologies. A majority of these projects are performed
by ITRI. In years 1994 and 1995, more than 1,200 applications were approved of tariff exemption
for imported IWM and pollution control equipment. The approved low-interest loans for the same
period totaled approximately US$ 150 millions.

Since early 1990s, increasing number of activities has been implemented in Taiwan to promote
international cooperation on industrial environmental programs in the Asia-Pacific Region. Under
the sponsorship of IDB and regional or international organizations such as US-Asia Environmental
Partnership (US-AEP), Asian Productivity Organization, and US Environmental Training Institute,
CP training workshops are organized in Taiwan for participants from Southeast Asian countries.
Additionally, under the joint funding support of IDB, Asian Productivity Organization (APO), and
China Productivity Center (CPC), numerous projects have been conducted since 1995 to prove the
feasibility and benefits of CP and green productivity technologies.

6. IDB’ s Programs in the Third Phase (1996-2000): Promoting Corporate Synergy Systems
and 1S0O14000

As with many developing Asian economies, Taiwan has a large segment of industrial
production that comes from small- and medium-sized enterprises (SMEs). Among approximately
80,000 firms in Taiwan, more than 96 percent are SMEs. Between 1991 and 1995, though more
than 200 firms applied and received assistance to implement waste minimization measures, less
than 20 percent of these firms are SMEs. In an attempt to induce a change, IDB took an initiative
in 1995 to adopt the CSS mechanism to promote CP in SMEs.

The TECO CSSIWM system consists of four TECO' s electric equipment assembly plants
serving as the centra firms, and 12 suppliers serving as satellite firms. An Environmental and
Safety Promotion Team (ESPT) was organized among all these firms to run the CSS-IWM program,
with technical assistance provided by FTIS. The satellite firms represent suppliers of data
processing equipment, printed circuit boards, parts molding, etc. More than 60 percent of
participating firms are SMEs. During 1995, the participating firms in the system implemented a
total of 2,119 IWM options. Based on an incomplete data, these options required a capita
investment of US$453,000, and resulted in a benefit realized in FY 1995 of US $5 million. The
TECO CSSIWM system has been expanded to include 32 firms, many of them have reported
greater than 20% reduction of production cost as aresult of practicing IWM measures.
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Cheng-Loong Paper Manufacturing Company organized the second CSS-IWM program in
Tawan. Established in July 1996 and with Cheng-Loong' s Tayuan Paper Mill and Hsinchu Paper
Mill as central firms, the CSS consists of 10 up-stream suppliers that provide waste paper,
machinery, chemicals, energy, and transportation services, and 3 downstream buyers who are paper
container manufacturers. With greater than 90 percent of participating firms as SMEs, the Cheng-
Loong system in one-year period from July 1996 to June 1997 implemented 868 IWM options.
These participating firms invested a sum of US $991,000 in IWM measures, resulting in a benefit of
US $3.5 million in FY 1996.

The positive results from 1995 to 1997 provided a strong incentive for furtherance of CSS-
IWM program in Taiwan. From 1997 tom 1998, five additional CSS-IWM systems were organized
under the technical assistance provided by FTIS and CTCI under the sponsorship of IDB. As of
today, atotal of 18 CSS-IWM systems have been established and are operating in Taiwan (Table 1).

Table 1. Summary of CSSIWM Systemsin Taiwan

Name of Business Number of Name of Business Number of
Central Firm Type FIrmsin CSS | central Firm Type Firmsin CSS
TECO Appliances 32 BENQ Computers 16
SAMPO Appliances 15 Compd Computers 11
Electronics
Chunghsin Appliances 15 Acer Computers 16
Electric
Sangyang Automobiles 15 Fentay Shoes 13
Ford Automobiles 13 President-Pepsi Food 11
Yulon Automobiles 13 Cheng-loong Paper 13
United Micro- Electronics 15 Supertex Textile 14
electronics
Macronix Electronics 20 WalsnLihwa | Basc Metds 12
International
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Philips Electronics 12 Victor Taichung Precision 12
Machinery

7. Promoting Environmental Management Systems under 1 SO 14000.

Under the collaborated efforts of the government and the enterprises, 1SO 14000 has gained a
substantial ground in Taiwan. Promotion of 1SO 14000 has been undertaken by IDB since 1995.
Key elements of the IDB program include:

- Raising public awareness

- Providing information services

- Providing financial incentives

- Maintaining performance quality by certification
- Training of EMS professionals

As of March 20, 2002, 1013 firms in Taiwan were certified under 1SO 14001. In terms of
ISO 14001 certified firms, Taiwan currently ranks number 11 worldwide and number 3 in Asia
following Japan and China. Table 2 indicates the annual increments of certified firms in Taiwan
from 1996 to 2001. Among the certified industrial firms, the electronic and electrical equipment
manufacturers make up the largest portion -- about 30% of the total -- followed by chemical
manufacturers (approximately 20%). Table 3 shows the sector distribution of the certified firms.

Table 2 Increments of Certified Firms in Taiwan

Y ear Increments Cumulative

1996 34 34
1997 107 141
1998 275 416
1999 271 687
2000 194 881
2001 118 999

Table 3. Distribution of Certified Firmsamong Sectors
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Sector Per centage Sector Per centage
Electronic Parts 21.44Basic Chemicas 911
Electrical Equipment 8.22| Telecommunication 8.09
Synthetic Resin and Plastics 6.68| Specialty Chemicas 4.88
Transportation Equipment 4.24| Environmental Management 411
Precision Machinery 3.98|Meta Parts Fabrication 3.85
Construction 3.34|Pulp and Paper 321
Textile and Garment 3.21|Food, Beverage and Tobacco 3.08
Machinery 2.82|Other sectors* 9.74

* Include rubber industry (1.67%), service industry (1.54%), ceramics and glass (1.54%), cement and stone (1.54%),
basic metals (0.9%), printing (0.77%), furniture (0.39%), tannery and leather (0.13%), and others (154%)

8. Promoting I ntegrated Environmental Management

Starting in late 1990s, IDB's technical assistance providers TAPs) have been instructed to
promote pollution control, IWM and EMS in a more integrated manner. First, these firms have
been required to "adopt” specific manufacturing sectors of which they would be responsible of
providing environmental technical assistance. Second, each of these firms is to conduct a detail
assessment of the environmental performance of these sectors and to devise an approach to provide
more comprehensive environmental management solutions. These solutions generally involve
establishing EMS under 1SO 14001, followed by multimedia waste audits and pollution control
solutions. Under this new approach, firms interested in establishing EM S would be given priority to
receive technical assistance. Following the certification of EMS under 1SO 14001, the firms
would then receive assistance in waste minimization audits and pollution control assessment. The
new approach enables industrial firms to address their environmental problems with a more holistic
manner, resulting in more cost-effective solutions.

9. IDB’ s Incentive Programs in the Fourth Phase (Beginning 2001): Promoting Sustainable
Development
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Following a recent detailed assessment of the accomplishments of its environmental programs
over the last two decades, and the needs of the industry to improve environmental performances and
competitiveness in the international market, IDB determines to adjust its environmental programs to
promote sustainable development by incorporating the concepts of green productivity (GP). 1DB
initiated its GP promotion in 2001. A 5-year plan was drafted to provide the road map.
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