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Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Developing Countries

Final Report
Assessing the Uptake of Environmentally Sound Technology (EST) in Selected

Developing Countries

1. BackQround

This Final Report on the "UNIDO Research Project Assessing the uptake of ESTs in
selected developing countries - Preparatory Activities for Rio + 10 (World Summit on
Sustainable Development, provides a general overvie~ and environmental background of
Thailand, particularly that of the Textile sector, as well as providing the outcomes of the
survey on Environmentally Sound Technologies (EST) carried out by the companies and
institutions of this sector in Thailand, pursuant to the objectives of the Project.

1.1 Objectives
The general objective of the project is to determine the factors, reasons, cO,sl'andbenefits
of installing and operating process technologies (cleaner technologies) and pollution
control equipment (end-of-pipe technologies) in industrial plants towards a better
environmental performance in Thailand, specifically those sample group of companies in
dyeing, printing and finishing processes.

1.2. Scope of Study
This study consists of two parts:
1. Reviewing data, literature, documents and reports on industrial waste management

and pollution control policies related to Textile subsector, with emphasis on the
following:
1.1 synopsis and synthesis of current installation and operation concerning waste

disposal in Thailand;
1.2 study of existing information regarding the current installation and operation of

pollution control.'equipment and cleaner production techniques in the Textile
subsector - Dyeing/Printing & Finishing processes - in Thailand.

2. Conducting field surveys and study of industrial waste managing capability by
interviewing industrial companies in Textile subsector - Dyeing/Printing & Finishing
processes - on the following topics:
2.1 Key informants to determine which factors governed the installation and proper

operation of EST;
2.2 Waste disposition cost; and
2.3 Operation cost and financing.

2

.=':'T--......-~ " .



Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Developing Countries

1.3 Methodologies
1. Data collection: data will be collected through the use of a Thai version of the

questionnaires provided by UNIDO and interviews with factory managers from selected

textile companies which are into dyeing, printing & finishing processes, officials of

regulatory agencies at the provincial and national levels of government, producer

associations, major technology/raw material suppliers, national subsector technology

centres and non-governmental and community organisations.

2. Analysis of the results, are done in four different forms, as follows:

a) Descriptive statistics for all questions where there is a quantified answer and

descriptive summaries for consolidating information gathered for each sector.

b) Use of ranking in the questions that present scale for weighting the answers,

expressing the level of importance for each item and allowing comparisons between

different actors and countries.

c) Descriptive indices, to indicate the strength of some factors such as: technology

capacity, community pressure, government regulation pressure, etc. Composite indices

will be developed using information from several answers in the questionnaire.

d) Qualitative analysis, to supplement the preceding forms with the use of more detailed

qualitative answers form questionnaires.

The items c) and d) will be performed by UNIDO.

1.4 Expected Outcome
The expected outcome of this study includes:

1. A greater understanding and more information on current EST uptake by firms in

Thailand for both cleaner production processes and pollution control equipment.

2. Guidelines to support UNIDO in its issue of technology transfer for the industrial sector

through its technical cooperation programmes.

1.5 Relevant Bibliography

1. Applying Polluter-Pays-Principle: Time for Action, Thailand Environment Institute,

Bangkok, Thailand, July 1994

2. Case Study: Cleaner Technology - Project on Promotion of Cleaner Technology in

Thai /t;dustry, Danish Cooperation for Environment, Thailand Environment Institute,

The Federation of Thai Industries, Bangkok, Thailand, 1997

3. Energy and Environmental Market in Industrial Enterprises in Thailand, Thailand

Environment Institute, Bangkok, AprH 1999.

4. Industrial Survey: Energy and Environmental Technology, Thailand Environment

Institute, Bangkok, Thailand, May 1997
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5. Status Report: Cleaner Production in Asia Pacific, Thailand Environment Institute,

United Nations Environmental Programme - Industry and Environment, Bangkok,

Thailand, 1998

6. The Promotion of Cleaner Production Policies and Practices: Regional, Environmental

Technical Assistance (RETA), Thailand Environment Institute, Bangkok, Thailand

7. The State of the Environment in Thailand: A Decade of Change, Thailand

Development Research Institute, Bangkok, Thailand, August 2000

8. Technology Adoption by Small and Medium Enterprises in Thailand (Phase II).

Department of Industrial Promotion, Saskatchewan Research Council, University of

Saskatchewan. Bangkok, Thailand, March 1995

9. Bridging Phase - Final Report: DANCED's Promotion of Cleaner Technology in Thai

Industry. Danish Cooperation for Environment, Thailand Environment Institute, The

Federation of Thai Industries, Bangkok, Thailand, 1996

10. Clean Technologies for the Pulp and Paper Industry, the Textile Industry, and Metal

Coating and Finishing in Thailand. Thailand Development Research Institute

Foundation. Bangkok, Thailand, 1986.

11. Handbook and Directory 2000. The Association of Thai Textile Bleaching, Dyeing,

Printing and Finishing Industries. Bangkok, Thailand, 2000.

12. The Impact of Liberalisation Communicating with APEC communities: Textiles Industry

in Thailand. Suphat Suphachalasai. Australian APEC Study Centre at Monash

University. Melbourne. November 1998.

13. Thai Textile Statistics 2000. Textile Industry Division, Bureau of Industrial Sectors

Development, Department of Industrial Promotion. Bangkok, 2001

14. Developing Environmental Performance Indicators for Increased Competitiveness for

Thai Industry. Thailand Environment Institute, Bangkok, Thailand, 2001

15. ITIS Textile Digest. July-August 1998, January-February1999, March-April 1999, May-

June 1999, September 1999.

16. Annual Reports. Electricity Generating Authority of Thailand, Bangkok, Thailand, 1995-

2000.

17. Textile Industry Information. Federation of Thai Industry. Bangkok, Thailand, 2001. FTI

website.

18. Economic Data. Bank of Thailand. Bangkok, 2001. BOT website.

19. Thailand's Economic Reform. Ministry of Finance. Bangkok, Thailand, 1999

20. Measures to Encourage Private Investment. Ministry of Finance. Bangkok, Thailand,

1999

21. Additional Measures to Strengthen the Economic and Social Foundation for Long-term

Sustainable Growth. Ministry of Finance. Bangkok, Thailand, 2000

22. Environmental Mangement Guidelines, Environmental Advisory Assistance for Industry

Project. Department of Industrial Works. CD ROM
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2. Policy Environment and Institutional Framework

2.1 Macro-Economic Environment

The Thai economy, which was traditionally based on agricultural exports, was transformed
into a diverse economy in the last 30 years. By the 1970s, foreign investment created an
industrial sector based on import substitution. In the 1980s, an export-oriented sector,
which was based on labour-intensive items such as textiles and garments, began to
develop. After 1990 the growth was in high-end technology goods such as computer
accessories and automotives.

Table 1 shows the relative importance of the manufacturing sector in the Thai economy. In
1990, the sector accounted for 31.2% of GDP. In 1999, its share increased to 34.6%, but
growth rate fell to 11.4% in 1998, after the 1997 economic crisis. However, in 1999 it
rebounded with a 11.9% growth rate (a slight increase from 1997), together with a 4.2%
increase in GDP. During that same period, there was a slight decrease in the textile
industry's share in the country's GDP in manufacturing, from 15.8% to 14.5%.
Furthermore, the textile subsector presented lower growth rates than the manufacturing
sector. There was an exception in 1998, when it dropped to 4% while the sector decreased
to 11.4%.

Table 1: Gross Domestic Product (GDP) at 1988 Prices
1995 1996 1997 1998 1999

Gross domestic product, GDP 2,946,252 3,119,621 3,074,582 2,743,360 2,859,159
Growth rate (%) 9.3 5.9 -1.4 -10.8 4.2

GDP in manufacturing sector 919,740 981,463 997,011 882,917 988,202
Growth rate (%) 12.5 6.7 1.6 -11.4 11.9
Share of GDP (%) 31.2 31.5 32.4 32.2 34.6

Textile subsector 145,774 145,241 146,372 140,482 143,183
Share of GDP (%) 4.9 4.7 4.8 5.1 5
Share of GDP in manufacturing (%) 15.8 14.8 14.7 15.9 14.5
Growth rate (%) 3.3 -0.4 0.8 -4 1.9

Electrical Machinery and supplies 88,761 97,816 99,719 96,465 105,286
Share of GDP in manufacturing (%) 9.7 10.0 10.0 10.9 10.7
Growth rate (%) ) - 10.2 1.9 -3.3 9.1

Petroleum refineries and allied industries 66,922 85,928 107,033 100,792 102,875
Share of GDP in manufacturing (%) 7.3 8.8 10.7 11.4 10.4
Growth rate (%) - 28.4 24.6 -5.8 2.1

Beverage 62,529 65,269 75,954 73,955 94,477
Share of GDP in manufacturing (%) 6.8 6.7 7.6 8.4 9.6
Growth rate (%) - 4.4 16.4 -2.6 27.7

Machinery 70,914 82,179 87,376 85,298 93,397
Share of GDP in manufacturing (%) 7.7 8.4 8.8 9.7 9.5
Growth rate (%) - 15.9 6.3 -2.4 9.5

Food 68,979 72,471 71,962 66,081 76,109
Share of GDP in manufacturing (%) 7.5 7.4 7.2 7.5 7.7
Growth rate (%) - 5.1 -0.7 -8.2 15.2

Other manufacturing industries 415,861 432,559 408,595 319,844 372,875
Share of GDP in manufacturing (%) 45.2 44.1 41.0 36.2 37.7
Growth rate (%) - 4.0 -5.5 -21.7 16.6

Source: The Nalional Economic and SOCIal Development Board
Compiled by Textile Economics Study & Research Group, Textile Industry Division, BISD, DIP
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The differences were more dramatic as compared with the main manufacturing subsectors
such as electrical machinery, petroleum refineries, beverage, machinery, and food.
Between 1995 and 1999 these sectors, except food, increased their share in the GDP for
manufactqring and presented higher growth rates than textile. Petroleum refineries
subsector presented the best average performance, followed by electrical machinery.
However, the textile subsector showed the highest share in the manufacturing sector
during the period, as shown in Table 1.

Macro-economic stability
The financial crisis in 1997 has greatly affected the economy. Many businesses
experienced difficulties as a result of the decline in demand and an increase in debt
obligations. The instability among financial institutions affected credit intermediation.
Private investment declined, and unemployment increased. After experiencing an annual
growth rate of over 9% between 1986 and 1996, real GDP fell to 1.4% in 1997 and 10.8%
in 1998.

However, government measures and interventions have somehow improved the economy.
The GDP increased by 4.2% in 1999 and 4.4% in 2000. The fiscal and monetary situations
were gradually relaxed. The Government encouraged foreign and local investments, with
attractive incentives for easy investment payback. It has also taken measures to
encourage corporate restructuring to increase competitiveness and enhance exports, such
as tax and tariff measures to promote private investment, lower production costs, and
reduce consumer prices, as well as equity investment measures to support new
investments and assist the companies' recapitalization, and provide credit for SMEs.

Table 2: Thailand's Inflation Rate, Interest and Exchange Rate
Key Economic Indicator Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Inflation rate (CPI) % 5.9 5.7 4.1 3.3 5.0 5.8 5.9 5.6 8.1 0.3 1.6
Interest rate: Prime rate' % 16.25 14.00 11.50 10.50 11.75 13.75 13.25 15.25 12.00 8.5 8.25
Average exchange rate •• BahtlUS$ 25.59 25.52 25.40 25.32 25.15 24.92 25.34 31.37 41.37 37.84 40.16

Source: Office of The National Economic and Social Development Board, Bank of Thailand, Thailand board of Investment
Department of Customs. Department of Intemal Trade Ministry of Commerce
• Interest rate of 5 Commercial Bank of Thailand .. Average exchange rate between Bank from July 97

The inflation declined as a result of the above measures, and eventually, brought down
interest rates. The Minimum Loan Rate (MLR) had come down from 16.25% in 1990 to
about 8% in 2000. The stringent policies of the government had created confidence to
allow interest rates to come down without affecting exchange rate stability. Thus, after
1998, with lower interest rates, the manufacturing companies started to reinvest in new
projects, resulting in the economic recovery and consequent growth of the sector in 1999,
as observed in Table 1.

6
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2.2 Trade Policies

Table 3: Import Tariffs for Textiles and Clothing (in percentage)
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unit: million baht

The rate on fabrics had fallen from 80% in 1978 to 20% in 1997 while the rate on clothing

had fallen from 100% in 1978 to 30% in 1997. During this period, the tariff on fibre and

yarn imports remained relatively low. By 1997, it had fallen to 10%. In 1997, the rates on

fibres and yarns, and fabrics fell to 10% and 20% respectively, while that on clothing fell to

30%.

(... ): Import surcharge as a percentage of CIF import prices a: 1975 b: Import surcharge was abandoned
Source: Textile Intelligence Unit, Textile Industry Division

Textile Industry in Thailand, November 1998

The textile industry policy encompasses a combination of protection, promotion and

restriction. In 1970, the government gave the industry 100% protection aimed at sheltering

the industry from subsidised imported products. Import tariffs remained high, however,

even up to the early 1990s. Since then, rates have fallen to a third of their original value.

The implications of these economic liberalization would be that the markets for textile

goods are likely to be more competitive, helping to maintain downward pressure on costs

and prices, but at the same time, an increased in the penetration of imports goods. Finally,

integration with international markets facilitates the transfer of technology, further

contributing to lower costs of production and increased product quality and variety.

Table 4: Import of Textile Machine and Equipment (1996-2000)

Source: Customs Department
Compiled by Textile Economics Study & Research Group, Textile Industry Division, BISD, DIP

1974 1978 1982 1992 1995 1997
Synthetic Fibre 20 (30)" 20 (30) 20 (15) 30u 20 10
Yams (polyester-Cotton) 20 20 22 30 20 10
Cotton Yarns 25 25 27 30 20 10
Fabrics 60 80 66 60 40 20
Clothing 60 100 66 60 45 30

In terms of textile machinery and equipment imports, the trade policy in the 1990s allowed

a considerable growth in the importation of new machines. Between 1996 and 2000, there

had been a growth of about 40% in the total import of machinery, in terms of value. The

only group of machines that decreased its imports were those for extruding, drawing,

texturing or cutting man-made textile materials, falling 61%. In contrast, the sewing.

1996 1997 1998 1999 2000
Extruding, drawing, texturing machines/cutting man-made textile materials 161.4 801.0 167.0 187.6 62.3
Spinning machines & equipment 4,374.7 5,124.6 3,045.2 2,240.5 4,721.0
Weaving machines & equipment ' 1,440.1 1,332.5 909.5 1,289.6 2,071.8
Knitting machines & equipment 2,049.3 1,437.3 1,283.0 2,312.2 3675.4
Auxiliary machinery, part and accessories 83.6 140.0 89.6 70.7 146.0
Machinery for the manufacture or finishing of felt or non woven 52.3 228.9 42.2 30.3 93.5
Machinery for washing, cleaning, drying, pressing, bleaching, dyeing, 1,758.8 1,284.7 1,334.7 1,404.5 2,339.8
finishing, coating, or impregnating
Sewing machines & equipment 1,533.3 1,387.1 1,461.7 1,838.3 2,955.7

Total 11,453.5 11,736.1 8,332.9 9,373.7 16,065.5
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machines and equipment group almost doubled its imports, growing about 93% in the
same period. The machinery for washing, cleaning, drying, pressing, bleaching, dyeing,
finishing, coating, or impregnating increased their imports of 33%, bellow average.

In an attempt to assist the textile and garment manufacturers, the Ministry of Finance had
announced a reduction in import tariffs of parts and equipment in textile machinery from
20-30% to 5% in 1999. The Board of Investment had also lifted the import duty of
machinery for replacing old machinery, as well as giving privileges to existing garment
makers while lifting also import duty on raw materials for exports to_improvetheir liquidity.

High import tariffs have been a chronic problem compounded by the need to raise
revenues and balance the budget deficit. Tariff adjustment is delayed due to fiscal
constraints. Protection of the local petrochemical industry has also contributed to high
production costs. Despite growth in production, the industry is still dependent on high
import content. Furthermore, global trade liberalization by year 2005 could hurt Thai textile
industry as production shifts to more competitive bases in South Korea, Taiwan and China
while garments orders could move to China, Bangladesh and Vietnam.

Textile companies, who survived the recent crisis lack financial capability to upgrade their
production processes or facilities. Most producers still focus on massive market products,
which require either economies of scale and quality or low labor costs. Thai research
capabilities in terms of new yarns, fibre blends, fabric construction and finishes are limited.
Producers who are mainly sub-contractors lack marketing initiatives and makers import
about 60% of fabrics and have no linkages with textile manufactures; as subcontractors
they also lack product innovation and marketing know-how.

Since the international market demands high quality products with more specific function
and design, textile dying and finishing subsector has adjusted its production technology
and process to serve market needs. In addition, the government promotes Thai local brand
products for international market.

2.3 Domestic Industrial Regime

In 1971 the Thai government regulated the textiles industry by prohibiting capacity
expansion and the establishment of new firms. The objective was to avoid excess capacity
of production. In 1975, controls were eased due to a rapid expansion of textile exports.
Once again in 1978, regulations limiting textiles capacity, with the exception of those
granted export promotion privileges, were reintroduced.

8
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While the regulation of textiles sector continued until 1987, the rules were never

implemented effectively. The number of textile machines continued to increase by about

10% per year during the period of regulation. Textile machines were imported and installed

without being registered. The regulation also came under pressure because yarn exports

increased in 1983. Yarn prices rose from below the world market price to above it. The

increase in prices and shortages of yarns hit small weaving firms lacking integrated

spinning capacity. Then in late 1986, the government partly abolished the limitation on

capacity and in 1987 abolished the limitation on expanding capacity.

Once the regulation was abolished, new firms were established. The number of looms rose

from 80,000 to 130,000 between 1987 and 2000, while the number of spindles increased

from 1.9 million to 3.6 million. Modern textile machines for both spinning and weaving were

imported and installed. About 62,000 units of shuttle looms machines and 20,000 units of

shuttleless machines were imported between 1988 and 2000.

2.4 Price Policies

In 1999, the energy prices were reduced, including electricity price as part of the recovery

measures in the private sector after the 1997 economic crisis. The price dropped from

1.712 Baht/kWh to 1.591 Baht/kWh, a fall of 7.1 %. However, those measures were

temporary and in 2000 the electricity price rose considerably, reaching 1.779 Baht/kWh, an

increase of 11.65%.

Table 5: Average Energy Sales Price
1995 1996 1997 1998 1999 2000

Baht/kWh 1.309 1.370 1.460 1.712 1.591 1.776
Per cent Increase (decrease) 4.67 6.56 17.31 (7.10) 11.65
Source: Electricity Generating Authority of Thailand

Costs for both groundwater and tap water represent a future challenge for the textile

companies due to the increasing price trend as well as the intensive use of water by the

textile industry. There are no groundwater charge before 1996. From 1996 to 1999, there

are groundwater charges but it remained stable (3.50 Baht/m3
) until in the year 2000 when

the rate rose to 28%; that is, 4.50 Baht/m3• In 2001 the rate reached 6.50 Baht/m3, 86%

higher than in 1999. It is expected that the price will increase to 8.50 Baht/m3 in 2003,

143% more than1999. See more detail in table 6.

9
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Source: Groundwater Control DIvIsion, MInistry of Industry

Year Ground water Rate
(Bahtlm3

)

2003 8.25-8.50
2002 7.00-8.00
2001 5.00-6.50
2000 3.50-4.50
1999 3.50
1998 3.50
1997 3.50
1996 3.50. . . ..

10

Unit Tapwater Rate
(m3

) (BahUm3
)

Year 1992 1993 1994 1997 1998 2000
0-10 8.00 6.00 6.00 6.00 10.00 10.00
11-20 10.00 7.00 7.00 9.00 13.00 13.00
21-30 12.00 9.00 9.00 12.00 16.00 16.00
31-50 14.00 12.50 12.50 15.00 19.00 19.00
51-80 16.00 13.75 13.75 17.00 21.00 21.00
81-100 18.00 14.75 14.75 17.25 21.25 21.25
101-300 19.00 16.75 16.75 17.50 21.50 21.50

301-1000 20.00 17.75 17.75 17.75 21.75 21.75
1001-2000 19.00 16.75 16.75 17.50 21.50 21.50
2001-3000 18.00 16.50 16.50 17.25 21.25 21.25
Up to 3,001 17.00 15.50 15.50 17.00 21.00 21.00

Table 6: Groundwater Rate

Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Developing Countries

Table 7: Tapwater Rate

As for tap water, the average rate of increase was 21% between 1992 and 2000.

However, there was a slight decrease between 1993 and 1997. After the 1997 economic

crisis, the rate increased again. For example, the rate for 31 to 50 m3 range increased from

14.00 Bahtlm3 in 1992 to 19.00 Bahtlm3 in 2000, a 35.7% increase. The lowest growth

occurred between 301 to 1000 m3 range, a 8.7% increase during that period, with the rate

rising from 20.00 Bahtlm3 to 21.75 Bahtlm3
.

There was a slight decrease in the prices of raw materials. Unlike spinning, weaving and

garment industries which make use of local product content, the bleaching, dyeing, printing

and finishing industry depends on imported pigments and chemicals which are subjected

to relatively high import duties. However, the tariffs decreasedsteadily due to government

measures to promote the recovery of the Thai industries, including the textile sector.

Table 8: Imports of Dyes - Value in 1,000 US$

Source: Customs Department
Compiled by Textile Economics Study & Research Group, Textile Industry Division, BISD, DIP

1996 1997 1998 1999 2000
Disperse dyes 11.36 9.59 6.74 5.84 4.78
Acid and mordant dyes 13.07 9.65 7.62 7.73 6.99
Basic dyes 8.96 7.55 6.89 6.56 6.09
Direct dyes 3.88 4.69 4.61 4.29 3.71
Vat dyes 10.51 11.41 9.98 11.50 6.32
Reactive dyes 11.88 10.32 8.65 7.11 7.02
Other 10.38 8.26 7.60 7.61 6.74

Total 10.29 8.83 7.40 6.87 6.07
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Cost 1992 Present (2002) 2011
(10 Years ago) (The next 10 years)

Water Consumption 1.5% 3% 5%
Energy cost (Electricity, Fuel) 15% 25% 30%
Raw material (Dyestuff, Chemicals) 50% 25% 25%
Pollution Control cost 2% 5% 8%..

2.5.1 Environmental Impact of the Textile Sector

Development planning in Thailand has historically favoured economic growth at the
expense of quality of life. However, since the 1970s successive Thai Governments have
put forward their commitment to environmental protection, and the National Development
Plans have emphasised the need to manage environmental quality.

2.5 Environmental Policies

Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Developing Countries

Table 9: Pricing trends of resources in Textile Industries

Source: President of Association of Thai Textile Bleaching, Dyeing, Pnnting and Finishing Industries

On the other hand, the cost profile in the sector is expected to change in terms of the
resources' share in the total cost for the textiles firms. In 1992, the highest cost was on raw
materials which was 50% of the total company cost. In 2002, this is expected to decrease
to 25% while energy increased its share on the total cost from 15% to 25%. In 2011, raw
material and energy will have the biggest share, at 25% and 30% of the total cost
respectively. It is interesting to note' that water cost double its share between 1992 and
2002, rising from 1.5% to 3%. This can also be observed on the share of pollution control
cost that showed an increased from 2% to 5% for the period 1992 and 2002. Both are
expected to increase further in 2011, at 5% and 8% respectively.

Table 8 shows the costs reduction trend for imported dyes. Prices decreased for every
type of dye during the period between 1996 and 2000 which can be attributed to the
government's policy towards reduced import taxes on dyestuffs.

Treatment facilities in the textile industry vary widely. The more sophisticated plants are
well designed and often operating up to international standards. However, smaller
manufacturing facilities have difficulty in providing adequate treatment and often discharge
wastewater to adjacent canals. In the provinces wastewater treatment standard shows
signs of decline. In the ten most-heavily industrialised provinces in Thailand (all close to

11

Pollution problems from .thetextiles industry require much concern and attention because
some pollutants, such as dyed chemical, are visible but difficult to treat. In Thailand, the
textile industry was one of the key industries promoted in the early stages of
industrialisation. Thus, many factories were constructed when there was little
understanding of the environmental impacts of production. More recently, this industry has
been the focus of various attempts to clean up different industrial sectors.
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Bangkok), the textile industry consistently ranks as one of the worst polluters of all
manufacturing industries with regards to BOD. However, BOD is not the worst pollutant
generated by the industry nor the least manageable.

Annex 2 presents the Operational Performance Indicators (OPls) for the textile subsector
in Thailand. Those OPls allow an accurate overview on environmental impact of the Textile
sector.

2.5.2 Regulation Related to Environmental Issues

The following are eight major laws that affect industrial environmental practices:

a) Factories Act (1969) and its 1992 Amendment - The Act provides the legal basis for
regulating industrial plants, and makes the Department of Industrial Works, Ministry of.
Industry responsible for industrial safety and pollution, licensing, setting and enforcement
of emissions standards; and monitoring of procedures for wastewater and hazardous
waste treatment facilities. The 1992 amendment increased the levels of fines. The
Industrial Effluent Standard, the Standards for Occupational Health and Safety, as well as
the Effluent Standards for Textile in Thailand and the Notification of the ministry of Industry
can be found in Annex 3.
b) Public Health Act (1941) and its 1992 Amendment - Some sections provide legal
authorization for the prevention and abatement of water, air and noise pollution. The
enforcement mechanisms contained in the act are still some of the very effective legal
controls for pollution. This act was amended in 1992 to cater to the changing problems
related to public health and environment.
c) Poisonous Substances Act (1967) and Its 1992 Amendment - Controlled substances
used in industry come under the control of the Office of Toxic Substances in the DIW. The
Office can issue regulations for storage, transportation, manufacture, use, labelling and
disposal of poisonous substances and their containers. The 1992 amendment added
regulations affecting the use of dangerous substances and responsibilities for their effects.
d) National Environment Quality Act (1975) and 1992 Amendment - The 1992 revision
formed the Ministry of Science, Technology and Environment with enforcement authority. It
is conceived as the framework legislation for environmental management and control,
concerned about the implementation of the environmental impact assessment (EIA)
requirement and provides punitive measures against companies for non-compliance.
e) Energy Conservation Promotion Act of 1992 - requires factories to assign one
person responsible for energy programs, set targets and plans for energy conservation,
conduct regular energy audits and submit information related to energy consumption. The
Act provides punitive measures for non-compliance leading to imprisonment or fines.

12
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f) Groundwater Act of 1997 - institutes Governmental control over groundwater

development and management. The Act governs drilling and the use of groundwater as

well as the disposal of wastewater into an aquifer.

g) Notifications of the Ministry of Finance from 1983/84 and 1988 - announce a duty

reduction on imported machinery, materials and equipment for the purpose of energy

saving, wastewater treatment; pollution control; solid and hazardous waste disposal;

industrial noise control; and research, analysis and monitoring equipment.

h) The Investment Promotion Act (1977) - states that the investment project approved

by the Board of Investment shall incorporates measures for the prevention and control of

adverse effects on environmental quality.

2.5.3 Incentives I Market Based Instruments

The Board of Investment is the agency responsible for providing fiscal and non-fiscal

incentives and, most -recently, BOI's p'olicy focuses on high technology industries, low

polluting or pollution-controlled industries. BOI offers special privileges like customs duty

exemption for equipment to be used in pollution control.

The Seventh National Economic and Social Development Plan (NESDP) states that the

development mechanism and environmental management should follow Polluters Pay

Principle (PPP). Accordingly, under its project on "Development of Economic Tools in

Industrial Environmental Management in Thailand" supported by Department of Industrial

Works (DIW) and GTZ, the study of suitable economic tools to be used by industries to

deal with industrial pollution has been just recently completed. A review of waste

characteristics, economic situation and market environment of the industries has been

done and, the type and the extent of economic incentives were analyzed. Afterwhich, a

feasibility study of applying a market based instrument to specific type of industries was

carried out, and the willingness to pay and acceptance of the scheme were assessed.

From the results of the s!udy, a policy and implementation plan for the industries are being

developed.

2.5.4 Regulatory Authorities

a) Department of Industrial Works (DIW), under the Ministry of Industry (MOl), has the

responsibility to approve and monitor the industrial environment inside the enterprises.

DIW issues the annual operating permit, sets standards and monitors industrial emissions,

and carries out inspections at industrial plants. DIW promotes Cleaner Technology (CT) in

12 specific sectors, including textile sector.

b) Office of Environmental Policy and Planning (DEPP), Ministry of Science,

Technology and Environment (MOSTE), formulates environmental protection policies;

13
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coordinates with other agencies on pollution prevention measures; supervises industries in
their effort to follow pollution standards, and requires environmental impact assessments
on all major projects.
c) Pollution Control Department (PCD), MOSTE, is responsible for the external control
of industrial pollution. It sets ambient water and air quality standards and monitors air and
water quality. Since the 1992, PCD is allowed to establish effluent and emission standards
that an~more stringent than those fixed by DIW.
d) Department of Environmental Quality Promotion (DEQP), under MOSTZE, primarily
conducts public education and awareness programs including work with ecological camps
for young people, recycling campaigns, and media programs.
e) The Industrial Estate Authority of Thailand (IEAT), under Mal, constructs, owns and
operates most of the industrial estates in Thailand. IEAT controls individual industries
within an industrial estate and imposes the pre-treatment level on the plants.
f) The Board of Investment (BOI) is the agency responsible for providing fiscal and non-
fiscal incentives to stimulate investment. BOl's policy focuses today on high technology
industries, low polluting or pollution- controlled industries, and the location of industry
outside of Bangkok.

2.5.5 National Policies and Plans Promoting Cleaner Production Practices

Several plans have been made on Thai environmental quality and economic development
activities. While their content do not focus on cleaner production, these documents assist
in justifying the need for a practical action plan focused on CP activities.

a) Eight National Economic and Social Development Plan (1997-2001) - emphasises
the need to upgrade the capability in science and industrial technology through increasing
efficiency in the adoption and adaptation of production technology. The plan also
advocates the creation of systems to disseminate information on production technologies.
b) Enhancement and Conservation of National Environmental Quality Act - it is the
primary law relating to Thailand's environmental protection measures and embodies the
principles of pollution control and pollution prevention. The Act provides authorisation for
the creation of relevant policies, plans, and recommendations for the enhancement and
conservation of environmental quality.
c) Policy and Prospective Plan for Enhancement and Conservation of National
Environment Quality, 1997-2016 - The plan encourages the use of clean technologies
and strategies to reduce pollution, and also serve as supplement to traditional pollution
control measures. It recommends numerous strategies for capability building and better
environmental management practices through research, education and training.
d) PCD's Pollution Management Policy and Planning (1997) - The document sets
guidelines for establishing prevention systems and action plans. It calls for the.

14
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establishment of criteria and methods for solid -waste reduction, support for clean
technology promotion, and increase in investment on pollution control and prevention. The
guidelines also address investment promotion and training for the implement ation of
pollution prevention and control.
e) Industrial Restructuring Plan (1998-2002) - The industrial restructuring plan's
objectives (e.g. enhanced competitiveness of Thai industry, reduction in production costs
and human resource development) complemented the increase in industrial CP activities.
It is an important document for seizing opportunities which can be integrated with CP
activities and projects. The Plan explicitly states the need for projects and activities to
increase the use of cleaner technologies and improve environmental management.
f) Thai National Pollution Prevention Master Plan - The Pollution Control Department
(PCD) under the Ministry of Science Technology qnd Environment has prepared a National
Pollution Prevention Master Plan, approved by National Environmental Board on 17 Jan
2002, making use of the past Cleaner Production policy formulation activities. This master
plan presents short and long term strategic plan for all sectors including industry.

2.6 Institutional Framework

2.6.1 Technology infrastructure in Thailand for Textile Subsector

A general characteristic of the technology infrastructure relevant to the firms in the Textile
subsector (for dyeing/printing & finishing processes) is given in this section. Technology
infrastructure can be defined as the set of institutions - private as well as public - that
provides firms with technological services.

a) Textile Industry Division (TID), Department of Industrial Promotion (DIP)
The TID was established in 1972 with the assistance of UNIDO. Their responsibility is to
promote the textile industry by means of providing technical training, consulting services,
quality testing services, ..as well as carrying out research and experiments in the textile
field. In addition, the TID promotes and develops new design, quality improvement
standards and the popularity of locally produced textile products, collects and disseminates
statistical, commercial and technical information concerning the textile .industry, and
promotes and develops textile industry in the remote rural areas.

b) Thailand Textile Institute - THTI
The Thailand Textile Institute was established in 1996, at the initiative of all textile
associations, endorsed by the Ministry of Industry. Two main objectives are to upgrade the
entire textile industry to enable Thailand to become a quality textile manufacturing, and to
equip the Thai textile industry with the readiness to enter a value-adding age under the
same free-trade system as in the developed countries. The major directives which are to.
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be implemented by the Institute for 1997-2001 -were the replacement of existing
machinery, quality management towards ISO standards, human resource development,
appreciation and competency of textile industry professionals, establishment of business
and technical relations with foreign textile industries, information exchange with the
Institute's foreign counterparts, preparation for value addition to the textile industrial
system through applying the proven practices in countries with highly developed textile
industries.

2.6.2 Relevant Education and Training Institutions

Chulalongkorn University - Training and Education
Rajamangala Institute of Technology - Training and Education

Rajamangala Institute of Technology provides education in vocational, certificate level and
also bachelor degrees. Chulalongkorn University provides education at the bachelor and
graduate levels. However, they cannot supply enough manpower that the. industries need.
There are also a high demand for research and development personnel.

3 Textile Sector Description

3.1 Sectoral Development

The textile industry plays an important role in Thailand's economy. Since the mid-1980's,
clothing and textiles have been the most important national exports. Its rapid growth over
the past two decades has catapulted the industry to its present position as the nation's
largest manufacturing industry. However, recently, there have been signs that other
industries such as electronics may overtake the textile industry. The growth index for the
sector were already presented at page 5, in the Table 1

3.1.1. Investment trend

The investment trend is still high for the textile and garment industries, particularly in the
garment sector. In 1998, 22 garment projects, with an investment of 1,554 million baht,
had received the approval for the investment privileges from the Board of Investment,
resulting in 13,520 new employments. At the same time, 3 yarn spinning projects, with an
investment of 3,928 million baht, and 2 weaving/knitting projects with an investment of 378
million baht., brought about 754 employment and 237 employment respectively. This trend

16
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Employment Size Dyeing/Printing & Finishing
No. Factories Ratio %

Small-scale (under 49) 282 68.4
Medium-scale (50-199) 99 24.0
Large-scale (200 and over) 31 7.6

Total 412 100...

17

Source: Textile Industry DIvISion, Department of Industrial Promotion. 2000

still exists but only for textile factories that have a good performance and possibility to

expand their exports.

In Thailand, most textile firms are located in Bangkok and its satellite provinces. There are

about 4,500 textile mills nation-wide and they employ 1,080,000 people (Preliminary data,

2000). Among these, 90% are small and medium scale enterprises. The status of the Thai

textile industry by sectors is shown in Table 10.

The textile industry is characterised as a sequential industry comprising five major

activities, namely fibre production, spinning, weaving and knitting, dyeing, printing and

finishing, and garments production. Each sector is related to the others in such a way that

the product from one sector may be a raw material for the subsequent sector and so on.

Assessing the Uptake of Environmentally Sound Techn%gy (EST) in Selected Deve/oping Countries

3.1.2. Characterisation of Textile Industry

Source: Department of Industrial Works

Table 10: Number of Factories and Workforce for the Textile Industry by Sector in 2000

Although the clothing sector (garments) has the largest number of firms, weaving and

spinning firms are also competitive in the international market. This is attributed to the low

labour cost of Thailand as compared with other developing or industrialised nations. With

the opening of China and Indochina, however, the competitiveness of some textiles

companies in Thailand is being adversely affected.

Table 11: Number of Dyeing/Printing & Finishing Factories by Employment Size (2000)

The Dyeing/Printing & Finishing industry in Thailand may be classified into three types

according to the characteristics of textile mills:

(i.) Integrated mills, which combine all textiles processing in one place. The processes

start from spinning and weaving up to garment production.

Sector Number of Factories Employees
1. Man-made fiber 17 15,400
2. Spinning 148 60,310
3. Weaving 677 58,870
4. Knitting 631 58,740
5. Dyeing/Printing & Finishing 412 47,180
6. Garment Factories 2,672 843,200

Total 4,557 1,083,700
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(ii.) Dyeing, printing and finishing mills which start from fabric preparation, i.e., desizing,

scouring and bleaching, through Dyeing/Printing & Finishing, up to finishing.

(iii.) Dyeing/Printing & Finishing mills, with incomplete processing. This type is the least

important in terms of number of mills.

Dyeing/Printing & Finishing mills in Thailand are classified according to the following sizes:

1. Small-scale mills are those with 10 to 49 employees.

2. Medium-scale mills are those with 50 to 199 employees.

3. Large-scale mills are those with over 200_employees.

Table 11 shows that in 2000, 68.4% of dyeing/printing and finishing firms could be

classified as small firms with less than 50 employees and 24.0% had between 50 and 199

employees; therefore, 92.4% were SMEs. In terms of employment figures, the Thai

dyeing/printing and finishing industry employed 47,180 persons, accounting 4.35% of the

total textile employment in 2000.

Geographically, around 90.0% of the dyeing/printing and finishing factories are located in

the Bangkok Metropolitan Region. This situation was due two main reasons:

1) continuous process, which is the need to be close to the dyestuff suppliers, as

well as raw materials suppliers like those for grey fabric.

2) localisation of the garment industries in this Region.

3.1.3 Market and Trade

The domestic market consumes around 60% of total production. Most of the consumption

is for medium to low quality products 'with cheap prices. However, textile has led Thai

exports for many years with big and important markets such as the United States, Europe,

and Japan.

The textile industry exports declined markedly between 1995 and 2000 (from US$ 6.4

billion to US$ 5.5 billion), reflecting a loss of competitiveness in the labour intensive part of

the industry, specifically in garments, with a drop from US$ 4.1 billion to US$ 3.1 billion.

Textiles, the more lightly protected and more capital-intensive subsector, remained almost

stable, increasing slightly.

It is possible to observe the decline of Textile and Garments, from being the most

important export commodity in 1995, to being second only in 2000. In terms of percentage

share, the Textile and Garment industry dropped from 11.42% in 1995 (garments with

7.25% and textile products with 4.17%) to 8% in 2000 (respectively, 4.47% and 3.53%).
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Table 13: Textile and Garment Exports Classified by Markets

Source: Customs Department
Textile Economics Study & Research Group, Textile Industry Division, BISD, DIP

While Thailand exports textiles and clothing, it also imports raw material, including cotton

and intermediate inputs such as synthetic fibres, yarn and fabric. Import values have

19

I
I
I
I
I
I
I

--
I
I
I
I

.-
I
I
I
I
I
I
I

Value, in million US$Table 12: Export Commodities, 1995-2000.

Source: Bank of Thailand.

Product 1995 1996 1997 1998 1999 2000
Textile Products and Garments 6,443 5,446 5,409 5,053 5,103 5,531

- Textile Products 2,354 2,305 2,326 2,086 2,199 2,440
- Garments 4,089 3,141 3,083 2,966 2,904 3,091

Computer and parts 5,154 6,521 7,261 7,641 7,922 8,454
Integrate circuit and parts 2,333 2,308 2,414 2,246 2,950 4,464
Plastic Products 2,494 1,247 1,582 1,706 2,001 2,749
Canned food 2,138 2,254 2,348 2,270 2,650 2,581
Vehicle parts and accessories 656 744 1,070 1,295 1,979 2,522
Transformer, generator and motors 990 1,189 1,435 1,228 1,537 1,678
Rice 1,951 2,002 2,075 2,098 1,951 1,631
Precious stones and jewellery 2,004 2,032 1,685 1,308 1,497 1,580
Rubber 2,458 2,501 1,831 1,339 1,161 1,513

Others 23,367 24,037 25,074 23,090 24,654 30,933
Total Exports 56,433 55,727 57,593 54,326 58,509 69,167

A major constraint in the industry is the Multi-fibre Arrangement (MFA) which allocates

quotas on exporting members. In the early years of the agreement, it helped Thailand by

curtailing sales of other rival textile exporters. However, Thailand was filling its quotas by

the late eighties and the agreement has limited the industry ever since. The MFA requires

the Thai government to allocate export quotas among companies. Although the allocation

is supposed to be open, in practice, it favours larger integrated companies and acts as a

barrier to new entrants. Small, medium and new exporters concentrate on servicing non-

MFA countries, such as those of the ASEAN region. Until the recent economic crisis, this

was a region with a good growth market prospect. But, these nations also competes with

Thailand in the textile industry. Indonesia, in particular, has been building its textile industry

with lower labour cost than Thailand.

Markets Value (Million US$) Share (%)
1997 1998 1999 2000 1997 1998 1999 2000

USA 1,627,879 1,837,698 1,861,072 2,098,521 29.69 35.96 36.06 37.71
EU 1,151,474 1,086,723 1,077,277 1,081,704 21.00 21.27 20.87 19.44
ASEAN 409,380 342,688 407,553 455,863 7.47 6.71 7.90 8.19
EASTERN ASIA 483,140 370,514 375,986 417,994 8.81 7.25 7.29 7.51
JAPAN 504,493 358,730 369,218 369,082 9.20 7.02 7.15 6.63
MIDDLE EAST ASIA 475,636 375,870 350,690 327,343 8.67 7.36 6.80 5.88
AFRICA 177,669 156,680 162,619 186,425 3.24 3.07 3.15 3.35
SOUTHERN ASIA 159,590 160,241 172,310 186,402 2.91 3.14 3.34 3.35
AUSTRALIA & OCEANIA 103,327 90,902 88,461 89,156 1.88 1.78 1.71 1.60
CENTRAL AMERICA 65,959 69,832 51,553 59,501 1.20 1.37 1.00 1.07
EASTERN EUROPE & CIS 112,271 59,578 48,699 54,912 2.05 1.17 0.94 0.99
SOUTH AMERICA 32,111 32,030 35,610 43,798 0.59 0.63 0.69 0.79
OTHERS 180,842 168,702 159,935 194,543 3.30 3.30 3.10 3.50

TOTAL 5,483,771 5,110,188 5,160,983 5,565,244 100.0 100.0 100.0 100.0
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grown steadily since the 1960s and have increased markedly since the mid 1980s as a
result of the rapid expansion of exports. But, the high growth in garments exports since the
mid 1980s, moreover, left Thai textile suppliers behind. For example, some of the yarn and
fabrics required for exports could not be produced domestically.

In 2000, the United States and EU were the major markets for Thai textiles. However,
while the exports to USA increased dramatically in the period represented below, from
29.7% to a share of around 37.7% of the export value, the exports to EU went down
moderately, dropping from 21% to 19.4%. Japan, the most important commercial partner
out of MFA members, showed an alarming fall, declining from to 9.2% to 6.6%.

The devaluation of the Thai currency, brought about by the 1997 economic crisis, restored
some competitiveness in Thailand's exports. This is particularly true in the garment exports
to the U.S., the EU and the Japanese markets. But, lower priced exports to other markets,
on the other hand, have been affected by competition from countries \oYithlower labour
cost, namely China and Indonesia.

Problems and obstacles in the manufacturing and exporting of textiles and garments can
be summarized as follows:

1. Inadequate quotas to the U.S., and Europe. Due to the increasing demand
from the U.S. buyer, the quotas are fulfilled before the end of the year.

2. Not price competitive in the low-end market. The attempt to expand the
export of lower-priced garments to other markets has not been successful. Thai
goods cannot compete in price with products from lower wage countries (i.e.
China, Vietnam)

3. Liquidity shortage. Lack of credit lines from banks. Some manufacturers tried
supporting one another by giving each other credits.

4. Fabric dumping from China and Indonesia. Local weaving mills faced fierce
competition fr~m cheap imported fabrics.

5. Low domestic consumption. As half of weavers produce goods for domestic
consumption, they are directly affected by the economic crisis, which has
reduced local demand and consumption.

Industry Trends
Under ASEAN Free Trade Agreement rules, textiles must reduce its import taxes in the
short term. But it is expected that Thailand will not be much affected because it is a net
exporter among ASEAN countries. But in the long term, Thailand may be challenged by
much competition from countries offering cheaper labour. For NAFTA, there has been no
impact on Thailand because Mexico, which is a production base for the textile industry in
North America, is still using low technology. But in the longer term, when Mexico develops
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its textile industry, this will have an adverse effect on Thailand since the- US is an important

export market.

3.2 Technology Development

Tariff protection, high demand for export and local consumption as well as perception of

business opportunities led to the building up of surplus capacity in all textile industry sub-

sectors. Obsolete textile machines present a hurdle for the textile industry. About 80% of

weaving machines, 70% of spindles and most dyeing finishing mills (the latte!=-category are

aged from 10 to 30 years) need to be upgraded to improve product quality and value

addition.

Low technology textile manufacturing is no longer competitive in the world market because

the labour costs of Thailand's competitors, especially those of China, are lower. To

survive, low technology firms will have to upgrade themselves to supply the upper 'end of

the market, where Thai products are still very competitive. An alternative strategy, which

many producers have considered, is the relocation of production facilities out of Thailand,

(e.g. in China, Laos) where labour costs are lower. In addition there have been moves on

the part of foreign investors, often from the NICs (Newly Industrialised Countries) of Asia,

to take-over Thai companies and invest in improving their production facilities.

The dyeing, printing and finishing subsector is a high investment industry. Thus, the larger

scale companies, 7.6% of total (see table 11), use high technology equipment and produce

high quality products. The remainings 92.4% produce low to medium quality products. In

this subsector, the technology level depends directly on scale of factories. However, the

medium scale firms are using a suitable technology. And, because the industry has a great

impact on the environment, water treatment is strictly controlled. Establishing a new factory

or factory expansion has to take into consideration the environmental impact and must

register the new factory . .'

The Ministry of Industry and the Bank of Thailand sets aside 25 billion baht to fund low-

cost loans for textile companies wanting to upgrade machinery. The loans are part of a

government's effort to revitalize the local textile industry due to the financial problems and

loss of comparative advantage over rival countries in recent years.

For the period 1997-98, textile plant owners were reluctant to fund factory improvements

through loans because of the economic slump. They had shown little interest in the loans

since they were worried about high interest rates, the rising price of imported machinery

caused by the baht's depreciation and fluctuating exchange rate. For these reasons, only
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about 10% of the reserved fund were availed as loans. Currently, with the lower interest

rate, stronger baht and more stable rate of exchange, it is practical to use the loan.

Textile manufacturers tend to invest in production machinery rather than new software

technology, neglecting high value-added areas (e.g. product development, marketing and

desig. Nonetheless, Thailand remains a strong player with much opportunities to improve

its position in the global market. A strategy is recommended based on joint effort between

the Thailand Textile Institute and private entrepreneurs:

• Cooperation with Italian com'panies through licensing agreements for S.E. Asian

markets, combined with technology transfer and buy-back agreements;

• Product development support to small groups of homogeneous companies;

• Training in marketing, organization and product development;

• Benchmarking with major competitors

As a competitive strategy, Thai Garment. Manufacturers Association had hired French

designers to design and develop Thai fabrics, making them more appealing to the world

market. This was an attempt to promote the use of local fabrics among garment

manufacturers for exporting. There had also been projects organized to promote Thai

garment designers to enter the world fashion through training, contests, etc. Attempts also

have been made to enhance garment manufacturers' potential and helping them build

brand names within the regions in the short term, and to worldwide market in the future.

3.3 EST Characterisation

This chapter presents the sector-specific ESTs found in Thailand and its content was

based on the estimation of the President of Association of Thai Textile Bleaching, Dyeing,

Printing and Finishing Industries as well as TEl experts involved in the project. The ESTs

adopted by the textile firms - Dyeing/Printing & Finishing processes can be summarized in

seven major types as foll.ows:

a) End-of-Pipe System:
• About 10% of firms use activated sludge system as wastewater treatment.

However, this is suitable only for large scale production.

• Air emission is the major environmental problem. Wet scrubber is the most

common equipment used to control air emission. Hinge grade bunker oil and gas

are used to reduce the odor problem.

b) Input Material Change:
• Change in high dyestuff affinity to enlarge more color fixation to the fiber, less color

in wastewater

• Use of degradable soap.
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• Use of enzyme in bleaching agent.

The consumption trend of material input recently changed to 50% and would be more

in the next ten years, therefore the raw material price will be reduced.

c) Better process control:
Computer color machine (CCM), an automatic process control, is used in about 70% of

the textile firms, and is expected that the use would increase to 100% in the future. It

affects the control of appropriate time, efficient chemical raw material use and shading

color according to customer requirements.

d) Equipment modification:
The revolution of equipment is valve manual, automation, and automation proportional

in chronological order. Equipment modification is about 80% of the cases with main

process (e.g. water, steam, electricity).

d) Technology change:
• Formerly the dyeing process used to be done on stagnant water. The modern

counter current flow water on fabric brings shorter time and saves water.

• In the past, the function of the dyeing machine was either water circulation or

fabric movement, but present technology makes circulation of both fabric and water

at the same time. Due to a shorter time required on fixing dyestuff on the fabric,

there is a higher demand on good quality dyed fabric, so dyestuff has been

developed as well as auxiliaries and chemical, resulting to many different types

product, with higher quality, available in the market.

• Many factories started to use compact machines, a technology change which

focuses on market and customer, decreasing inventory cost.

e) On-site Recovery and Reuse:
• Energy and steam recovery are widely-used.

• Reused of cooling water in the treatment site makes wastewater treatment harder.

• On-site recovery and reuse will be about 50% within ten years and will save cost

that is generally expended on condensation.

f) Product modificatio.n:
Product modification towards more environmentally friendly product is an important

survival market strategy for textile companies. The environmentally friendly product is

being 5% of exports and the customer agree to pay more for that type of product.

There are currently 80 textile factories out of 400 factories that have ECOTEX

standard, about 20%, and use this standard more continuously.

3.4 Relevant Technical Cooperation Programmes on ESTs

Over the last years, several initiatives have been undertaken to promote the application of

Cleaner Production in Thai industries. International donors have supported the majority of
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these initiatives, with Thai universities acting as Thai counterparts. The main activities
have been training, outreach projects, and demonstrations. Ten industrial sectors have
implemented CP through various projects. The recent activities are described below.

USAID set up and funded the Industrial Environmental Management Programme (FTIIIEM)
of the Federation of Thai Industries from 1990-95. US cleaner technologies were promoted
through the completion of environmental audits in industries such as textile dyeing, pulp
and paper, food processing and chemical.

The Carl Duisberg Gesellschaft (COG), in association with its South Asian Programme
Office, assisted SMEs in the textile, electroplating and food industries with a number of
training, capacity building and industrial audit activities. The project was implemented with
the assistance of educational institutions such as Asian Institute of Technology,
Chulalongkorn University, and Chiang Mai University.

The governments of Japan, Australia and Canada financed Cleaner Technology
workshops for representatives from public and private sectors involved in industry and the
environment.

The 'Promotion of Cleaner Technology in Thai Industry' project, supported by Danish
Cooperation for Environment and Development (DANCED) , attempted to strengthen Thai
environmental auditing and Cleaner Technology expertise at the advisory and
implementation level. The project was conducted between 1996-98 with TEl and Industrial
Environmental Management Office of the Federation of Thai Industries (IEM/FTI). Its
activities included capacity building and training of TEl and IEM/FTI staff to culminate in
the establishment of a Cleaner Technology advisory service. In addition, environmental
audits were carried out in the food, electroplating and textile industries. A component of the
project was the establishment of a 'Cleaner Technology Information Centre' at TEl.

The European Union (EU) had been implementing the 'Public Participation in
Environmental Management in Samutprakarn' project jointly with TEl. This project involves
introducing target industries to the concept of Cleaner Technology and to CT practices by
conducting environmental audits and demonstration projects.

Asian Development Bank (ADB) and DANCED supported the first Asia Pacific Roundtable
on Cleaner Production in Bangkok (1997). The Roundtable was organised by the Pollution
Control Department. DANCED also supported a three-year project focused on building
institutional capacity for Cleaner Technology within the Department of Industrial Works
(DIW), Ministry of Industry (MOl).
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Thailand received a loan from ADS and the Japanese Overseas Economic Cooperation

Fund to support funding the Samutprakarn Wastewater Management Project. The major

focus of the project is the construction of a large-scale wastewater collection and treatment

system. It also includes pollution control and CP measures. The four-year programme

aims to promote and develop CP and Industrial Efficiency (CPIE) among industries in the

province. The essential features of the programme include establishment of a resource

centre, provision of advice on CPIE to local industry and demonstrations of applied CP

processes.

4 Methodolocw and Sample profile

The methodology utilised in this project is summarised as a data collection through the use

of questionnaires and interviews with companies, business associations, regulators,

technology centres, suppliers and NGOs/Community associations, and an analysis and

interpretation of results.

4.1 Objective of survey

The main objective of the survey is to report the drivers behind the adoption of

Environmentally Sound Technologies by the companies in the Textile subsector,

Dyeing/Printing & Finishing processes, in Thailand. The questionnaires documented the

reasons that lead the firms to uptake EST and assessed the relative importance of those

drivers according to the specific conditions that the companies in that subsector are facing.

4.2 Companies and Institutions Identification

The first step in this activity was the identification of an adequate number of companies

(20-30) to join the project. The companies were divided into two groups:

1. Companies that have adopted both process technologies and treatment technologies

2. Companies that have adopted only treatment technologies.

The sample comprised small, medium and large-scale companies with dyeing and printing

processes (wet processes). This stratification followed the UNIDO requirements for

different categories of enterprises to be surveyed and Thailand specific conditions. Under

Thai law, the textile companies must have some types of wastewater treatment. The

Department of Industrial Works - DIW, regulates this law. Thus, the survey did not

comprise companies without treatment procedures.
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The first group identified was the companies that have adopted both process technologies
(cleaner technologies) and treatment technologies (end-of-pipe technologies). For the
other companies (Le. that have adopted treatment, but not implemented process
technologies towards a better environmental performance), the methodology used was the
distribution of the questionnaire to the company members of the Association of Thai Textile
Bleaching, Dyeing, Printing and Finishing Industries (ATOP), and those companies that do
not belong to the association, in the Provinces of Samutprakarn, Nakornpathom, and
Samutsakhon (Bangkok Metropolitan Region). The selection of companies was made after
receiving back the filled questionnaires. Thls sequence facilitated the identification of an
adequate number of firms and allowed the selection of companies that represent the
stratification requested by UNIDO.

A total of 30 companies participated in the survey but only 28 companies returned the
questionnaires by 28 January 2002 (see the translated questionaires in annex1). The
survey also covered'..10 raw material and technology suppliers, 4 technology centres, 2
regulators, and 1 business association (see the translated questionnaires in the Annex 4,
Annex5, Annex 6 and Annex 7 respectively).

4.3 Questionnaires Translation and Adaptation

The original questionnaires provided by UNIDO were in English language. They were
translated into Thai language and adapted to match Thailand particular conditions.

4.4Survey of companies and key stakeholders

To carry out the survey companies, institutions and suppliers were divided into two groups;

• Group 1
Companies, institutes and suppliers already identified:
1. Companies that ryaveadopted process technologies and treatment technologies;
2. Institutions and Suppliers

• Group 2
Companies to be identified:
1. Companies that have adopted treatment technologies;

To accomplish the survey objective the Project Work Team was divided in two Sub-teams,
each group is responsible for a specific group of companies, institutions or suppliers to be
interviewed:
• Sub-team 1 - Companies that have adopted treatment technologies, Institutions and
Suppliers
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• Sub-team 2 - Companies that have adopted CT processes technologies and treatment

technologies.

The companies were interviewed first before the institutions and suppliers. This sequence

allowed a cross-examination methodology to confirm and support the companies' answers

against the institutions and suppliers information and find any possible inconsistencies.

For the Group 2 (companies that have adopted treatment) the methodology used was the

distribution of the questionnaire to the companies located in the Provinces of

Samutprakarn, Nakornpathom, and Samutsakhon (Bangkok Metropolitan Region).

The questionnaires were distributed by mail and TEl provide support by telephone to the

pre-selected companies throughout the questionnaire filling in activity. The general

approach to the companies in the Group 2 is described bellow:

1. A letter, introducing the need for the survey, with the questionnaire, was mailed by TEl

to the group of 400 pre-selected manufacturers.

2. Follow-up telephone calls were conducted by TEl one week after the initial survey

mailing.

3. The companies return back the questionnaires by mail.

4. An advanced selection was carried out to identify the companies that fit the survey

requirements;

5. The surveys were presented face-to-face, with the completion of the 'Gross measures

of firm environmental performance' form as well as the question that were not

totally/correctly completed in the previous surveying.

The interviews were made with a senior level manager (general manager; production

manager) and, whether possible, with the presence of the environmental manager.

The most important prol;>lem faced by the work teams in collecting data was the lack of

both environmental and commercial data available in the companies. Furthermore, the

characteristic of business and size, like those in textile dyeing and finishing, more than 90

% are small and medium size and also family business since there is no good collecting

data system.

5. Main FindinQs of the Survey and Policy Recommendations

This section is divided into two parts, wherein, the first presents the main

recommendations gathered from the questionnaires answers. The second part presents

the textile's policy recommendation gathered from the interviews.
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5.1 Questionnaire main findings

From the sUNey of the business association, major changes facing the textile sector in the

next years has been exposed. There are three goals to be achieved by the textile

companies:

• To improve process for energy saving and environmental effect reduction.

• To increase production efficiency to the maximum, even at the start.

• To recover more than 50% of water to use in process.

The reduction of government's direct tax was the policy indicated to strengthen the

response of the firms for the environmental regulation, as well as a way to improve the

performance (production efficiency) of the companies. In addition, the business community

is actively involved in formulating national environmental policy/regulation, participating in

driving environmental policylregulation without discrimination and impartiality. One

example given was business association pressure on the government to suspend the

regulation that requires firms to feed the fishes in the last wastewater treatment pond.

The regulators remarked that some firms should be monitored more regularly than others.

This is particularly the case of the firms that have BOD loading up to 100 kg/day and the

small businesses. To improve the effectiveness of the penalty system, three suggestions

were proposed: increase penal provisions, obseNe a strict monitoring and serious penalty.

The changes required to improve the current regulatory framework were:

• Change the role from command and control to supportive roles.

• Compile environmental management regulations.

Furthermore, the environmental regulations should be strengthen and become a more

important issue for the government policy. However there are some obstacles delaying

these changes:

• Central government ~gencies do not trust in the capacity of lower authorities.

• Lack of monitoring capability in the local administrative organization.

• Lack of central coordination.

In the future, the environmental regulation will be much stricter, more stringent penalties on

the people and companies that violate or refuse to follow the environmental law.

Over the next few years the Technology Centres expected the following changes for the

firms in the textile sector:

• Product/process improvements to create a higher value added product.

• Increasing problems with both wastewater and hazardous waste in case of the

historical low prices of textile sector cannot endure, with consequent loss of market share ..

28



Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Developing Countries

• Creation of Thai brand names for clothing as a strategy to be competitive in the

international market and increase confidence in product quality in the domestic market.

Finally, the Technology Centres intend to adapt their services to accommodate expected

changes in market. Thus, quick responses and high effective services should be offered by

them. In addition, good practice and better concept must be presented for the customers.

Supplier companies, on the other hand, appreciate the increasing awareness on

environmental issues by the textile companies, especially among the large to medium

firms. Also, there is possibility for improvement towards a better environment performance

of smaller to medium firms.

Most suppliers believe that environmental policies play an important role in textile market,

such as: trade barriers in the international market, policy for reduction in chemical

substances hazardous to the environment, environmental concern as an incentive for

increase product quality, and cleaner technology. Environmentally friendly products should

be developed for two reasons: opportunities for better sales (in the national and

international market) and better working environment.

There are divergent opinions regarding to the trends for water, energy and raw materials

prices, and their influences on the firm-level technological changes. Some suppliers affirm

that the prices of the inputs did not influence the technological changes, because there

was just a moderate increase in the prices, or even they remained stable. Another group

affirms that process of water, electricity and raw material had increased the prices over the

last 10 years, putting Thailand at a relative disadvantage against other Asian countries

with lower utility costs. A supplier suggested that the prices of raw materials and water did

not influence prices as much as the energy cost, that increased investment expenses,

forcing many firms to reduce energy cost by process/hardware improving.

The suppliers would like to see the following changes in services, regulation and other

market characteristics in order to assure greater adoption of environmental technology:

• Strict implementation of environmental, health and safety laws and regulations.

• Punishment for the wrongdoers.

• Government incentive (e.g. tax reduction, lower interest rates).

• More focused studies in environmental technology.

• Reliable services.

• Dissemination of knowledge and information.
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Thus, to accommodate changes in market and demand the services should be changed in
order to fit customer requirements. One example given was the necessity to inform the
customers on the employment of chemical substances that are environmental friendly.

5.2 Interview main findings

One remarkable comment gathered in the interview with the President of Association of
Thai Textile Bleaching, Dyeing, Printing and Finishing Industries was that Thailand's policy
on pollution prevention and waste minimization is the first step of textile process. Currently,
dyestuff, which has lead, Chromium or Cadmium component was no longer used for more
than 10 years ago. Thailand's strictly policy in chemicals import result to decrease in
extreme chemical contamination problem, with a 95% effectiveness rating. It made most
producers to perform well in pollution control measures because of users awareness in
chemical hazardous

Recommendations for short term policy:
• Apply CT concept to reduce cost and pollutions Le. housekeeping, selection of

appropriated chemical
• Tender knowledge on chemical and colour selection in the optimum and efficient ratio.
• Use of more efficient machines.
• Use of the degradable and environmental friendly chemical raw materials
• About 80% of the environmental friendly chemical raw material is imported, mainly

from Europe, America and Japan. The use of long life and multi-design chemical in
printing process is only 5% and reuse of printing color for new products is not common.
There is a great effort to build up the designer knowledge according to environment
needs. Whenever the designers understand these guides, trends in toxic chemical
consumptions slow down. Training for the right use of chemicals was also
recommended.

The technology is changing rapidly due to the rise in energy cost, and this is more capital
intensive and about 50% more efficient. The success cases are used as examples
especially those which do not have a high implementation cost. The important is attitude
adjustment and commitment.

Recommendation for long term policy:
• Build up research and development on product.
• Build textile supply chain.
• Build value chain to make the value added in textile products apart from design and

packaging to meet the consumer requirements.
• Expansion of production and searching for new markets.
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• A textile agreement among countries is also important. There is the necessity to talk
with partner countries because of the lack of raw materials in Thailand and due to mutual
responsibility on damages concerning quality and environment. Whether the negotiations
do not correspond to Thailand's needs, it is necessary to delegate the rule of origin under
the Ministry of Commerce and customs tariff under the Ministry of Finance.

6. Cases Studies

This section presents a general overview on 2 particular cases of companies that
participate in the survey. A brief summary of CT options is given, as well as economic
benefits obtained from the project.

6.1 Sinsaenee Co., Ltd.

Background
Sinsaenee Co., Ud. products are knitted fabric and dyed and finished fabric and
established in 1977. The company currently employs 120 workers, with 5 managers, 16
skilled workers, and 99 unskilled workers. The factory produces about 312 tons per years
of knitted fabric and about 1,560 tons/year of dyed and finished fabric, using 80% reactive
dyes, 10% direct dyes and 10% dispersed dyes. Most of the products are sold to local
trading companies for export.

Options Implemented

The factory has already installed a Computerized Color Matching System to reduce the
losses and conserve resources during the processing operations. Currently, the factory
decided to focus on the water and energy conservation options to be implemented in the
factory. These options included:
• Replacement of worn' out pipes and insulation of new steam pipes
• Recovery of heat from process water using heat exchanger
• Improvement of boiler efficiency

In addition, a number of housekeeping activities like installing water meters, level
controllers and flow control nozzles etc. were also implemented.
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Options Benefits Investment Cost Pay-back

Period

Replacement of worn out pipes and Fuel saving US$ 12,500 2.7 Years

installation of new steam pipes

Recovery of heat from process water using Fuel saving US$ 20,200 10 Months

heat exchanger

Improvement of boiler efficiency Fuel saving US$ 4,600 10 Months

Build bunker oil dam Fuel saving US$ 212.50 -
Conversion rate: 1US$ = 40 Thai Baht

6.2 Thanapaisal R.O.P.

Background
Thanapaisal R.O.P. is a commission dyer carrying services for the textile industry. The

factory processes heavy fabric mostly for shoes manufacturing. The average production

rate is about 842,000 yards per month or 281 tons of fabric/month. The company was

established in 1961 and currently employs 150 workers.

Option Implemented
Caustic soda is a very important processing chemical and accurate dosing of caustic can

not only improve the quality of processing, but also help in reducing the waste generation.

Therefore the company decided to install a Causic Soda Dosing Controller unit.

This was expected to present a number of benefits like:

• Reduction of labor cost

• As a part of CT implementation, understanding its importance, workers training for

good operational practices and awareness building was also conducted.

Option Benefits Investment Pay-back

Cost Period

Caustic Soda - 6% savings from warning signs utilities due to US$ 65,000 1.08 Yr
Dosing Controller elimination of one drying process

- 40% Chemicals savings due to reduced NaOH
consumption Elimination of wetting agent
- 40% reduction of cost of pH adjustment in wastewater
treatment system Reduction of labor cost

Conversion rate: 1US$ = 40 Thai Baht
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7. Appendix: Questionnaires

This section presents the descriptive statistics and summaries, and ranking answers

gathered from the questionnaires. Each chapter includes the analysis of relevant answers

and a table with an overview on the survey results.

7.1 Descriptive statistics and summaries

This section present general information of the surveyed companies (see in annex 1).

Among 28 textile factories that answered the questionnaire, 17 are located at

Samutprakarn, the most industrialised province in Thailand, representing 60.7% of the

companies in the survey. Nakornpathom province, with 6 surveyed companies, shows

21.4% of textile factories. With 2 companies each, Bangkok and Nonthaburi province have

. both 7.1% in the survey. The last company belongs to Kanchanaburi province.

Only 2 companies have foreign participation in their ownership structures, but none is

controll by them. Most of factories that is participated in the survey are owned by Thai.

Survey Analysis: Descriptive statistics and summaries (firm)
List N RANGE ARITHMETIC STANDARD

MEAN DEVIATION
MIN I MAX

Section 1:
1.4 Ownership structure:
private domestic % 25 50.71 I 100 I 96.67 11.74
private foreign % 2 34 I 49.29 I 41.65 10.81
1.7 Installed capacity (specify unit of measurement): (million yard/year)
In1991 6 0.63 64.60 24.05 26.31
In 2001 15 0.74 555.81 59.85 139.63
Utilized capacity (at present): % - - - - -
1.8. Output as a percentage of?
1991 % . 5 75 100 87.72 34.52
1996 %. 12 21.9 100 70.66 38.73
2000 % 17 29.49 100 76.53 20.12
1.10 Turnover (in domestic currency):
in 1991 I 6 30 1739 382.51 670.51
in 2000 I 14 39.41 1466 271.55 392.47
1.11 Profit ratio (total profits as fraction of sales/turnover):%
In 1991 I 6 I -5 13.16 6.15 6.52
In 2000 I 11 I -1.5 95.04 13.70 27.53
1.12 Cost of production from official reports (in local currency): million baht/year
1991 5 9.95 1088.90 278.47 458.37
1996 9 11.64 1611.10 248.91 516.48
2000 13 12.00 1252.80 203.49 327.60
Depreciation and interest payment
1991 4 5.00 112.00 41.05 49.35
1996 8 0.54 178.70 49.17 63.53
2000 17 0.69 129.00 29.38 37.58
Labour costs
1991 I 4 I 27.10 80.73 27.10 36.27
1996 I 8 I 1.76 157.10 34.17 52.62
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Ust N RANGE ARITHMETIC STANDARD
MEAN DEVIATION

MIN MAX
2000 16 1.45 122.44 23.37 31.00
Raw material costs
1991 4 1.91 812.22 233.33 387.40
1996 8 13.30 1085.37 201.30 369.41
2000 17 1.77 837.31 117.455 203.90
Energy costs
1991 4 34.07 83.94 34.07 35.86
1996 9 1.13 122.69 36.51 46.35
2000 17 0.13 139.00 33.86 38.68
Water
1991 3 0.05 29.57 11.19 16.03
1996 9 0.01 67.24 8.06 22.22
2000 15 0.01 72.00 9.82 23.38
Other
1991 2 6.07 12.90 9.48 4.83
1996 4 8.00 106.73 43.29 45.69
2000 10 0.01 2110.00 2140.37 6661.85
1.13 Export orientation: where is the main product of the firm sold?:
Domestic market:
1991 % 13 70.00 100.00 93.70 10.58
2000 % 19 30 .. 100 83.65 23.465
Exported:
1991 % I 4 11 30 I 20.26 7.76
2000 % I 12 5 100 I 42.55 34.72
1.14 Main countries and regions to which the product is exported (if applicable):
European Union:
1991 % I - - - I - -
2000 % I 2 10 100 I 55 63.64
Other European
1991 % I I I
2000 % I I
North America (USA & Canada):
1991 % I 1 I 1 1 1 0.19
2000 % I 2 I 0.5 20 10.25 13.79
Other (please specify):
1991 % 2 I 10 90 50 56.57
2000 % 4 I 15 100 66.25 38.16
1.15 What percentage of revenue did your firm get from exports?
1991 % 6 I 12 100 52.42 29.72
2000 % 12 I 14 100 69.80 27.35
1.16 Total Labor force:
numbers in production 28 18 956 243.29 223.99
R&D 21 2 160 23.90 35.32
administration 26 2 200 30.92 45.31
proportion of labor force 13 2 300 80.23 96.36
administration from overseas with international 10 1 20 5.80 5.27
experience (optional):

The companies surveyed present a very wide range of installing capacity, although 12
firms, about 70% of the sample, are medium or large scale factories, with potential to
produce between 8.51 million to 98.18 million yards/year. Among the other 5 companies,
there are one very small firm with an installed capacity of 0.74 million yards/year, two small
companies that are able to produce 2.73 million yards/year and 3 million yards/year, and
one very large company, with 555.82 million yards/year of installed capacity.
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Regarding the turnover, most of the companies can be classified as medium scale. This

group shows a share of about 43% of the total. The smallest company in the group has a

turnover of 100 million Baht/year while the largest earns 182 million Baht/year. There are

five small scale companies, 36% of the total, which the turnover vary from 39.4 million to

79 million Baht/year. Finally, three large scale companies complete the remaining 21 %.

However the largest company in the group, with a turnover of 1,466 million Baht/year, is

270% larger than the smallest, with 395.28 million Baht/year, the widest range within a

group.

Some trends can be observed in the main costs of production. Between 1992 and 2000

Depreciation and Interest Payment costs as well as Raw Material costs decreased their

share in terms of contribution to overall costs. On the other hand, the Labour costs, Energy

and Water costs increased their share in the same period. Despite that, Raw Material still

being the highest production cost for the surveyed companies, representing in 2000 42.5%

of total costs. Depreciation and Interest Payment, Labour, and Energy presented,

respectively, a share of 15.0%, 11.1 % and 16.5%. Water, although showed the highest

growth in the period, was just 3% of the total cost of production in 2000.

Of all companies surveyed, 11 firms export for foreign markets, directly or indirectly. The

share of exported production vary from 5% to 100%. Two companies have all their

production exported, while other two exported 60% and 70% of their production. The most

cited markets were Middle West and South East Asia.

The labour force varies from 20 employees to 1,133 employees. In terms of Labour Force,

there are just three small scale companies (between 20-42 employees), ten medium scale

companies (57-200 employees), and 151arge scale companies (201-1,133 employees).

7.2 Ranking answers

Survey Analysis: Ranking answers (firm)
List I N I ARITHMETIC MEAN

2.7 What is the firm's strategy for increasing its competitiveness?
Rank 1-5
identifying new markets 25 3.2
developing new products 25 3.4
increasing market share 24 3.21
cutting costs 25 3.96
differentiating the products - i.e. making products 24 3
unique
2.10 In environmental terms, would it be possible to indicate how far your company is seen to be
associated with the following forms of pollution? Rank 1-5 (where 1 is not at all; and 5 is very much)
Noise pollution 26 1.42
Air pollution 27 1.96
Water pollution 27 2.30
2.14 During the period 1991 - 2000, have your firm's customers at home or abroad, or your suppliers
exerted pressure to improve environmental management in the factory? Please evaluate the importance
of such pressures for your company from 1 to 5, with 1 denoting not important and 5 denoting very
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Assessing the Uptake of Environmentally Sound Technology (EST) in Selected Dev.eloping Countries

List N ARITHMETIC MEAN
important. Write 0 if no pressure was exerted.
Domestic customers 26 0.42
Foreign customers 24 0.50
Suppliers 25 0.40
4.4 Which were the main objectives behind the technological changes? Please rnk 1-5 (1-not important;
5=very important) and specify:
Cost reduction (specify if labor costs / energy consumption / 27 3.63
consumption of raw materials)
Productivity increase (in terms of output volume) 25 4.12
Quality improvements (product! process) 26 4.27
Meeting environmental regulations/standards 24 3.13
Opening up new markets 24 3.54
Extend product range 25 3.24
Other (please specify)
4.5 In what way have developments in the prices for water/energy/raw materials influenced technological
change? (please rank 1-5)
water 26 4.19
energy 26 4.19
raw materials 26 4.19
4.10 What were the reasons for implementing the above projects? Please elaborate. Subsequently rate
the importance of the following sources of pressure on your company: (from 1-5 with 1 denoting not
important and 5 denoting very important)
Regulatory pressure, high pollution charges and fines 24 3.63
Environmental norms and standards for selling goods in foreign 22 3.14
markets
Requirements of the firm's business partners (suppliers. 21 2.90
customers. investors)
Environmental requirements imposed by owners and shareholders 24 3.08
of the firm
Expectations that in the future regulations will be more stringent 24 3.83
and charges will be higher
The cost of wasteful energy and material input use 24 4.25
Public pressure (by local communities. NGOs) 22 2.32
Peer pressure (by business associations. other firms) 22 2.09
Incentives (loans. grants, tax exemptions •... ) 15 2.13
Goal not to lag behind competitors who have achieved good result 15 3.40
in waste reductions
Other: (specify)
4.11 What is the ratio between pollution prevention and end-of- 22 0.95
pipe techniques?
Lack of information? 16 3.69
High implementation cost? 15 3.60
No alternative chemical/raw material input? 12 3.08
No alternative process technology? 15 2.93
Uncertainty about performance impact? 16 3.44
Lack of tradition/skills? 16 3.69
Other: specify - -
4.19lfyourfirm has not adopted new EST in recent years. can you explain why not? Rank Importance 1-5
Lack of information? 14 3.79
High implementation cost? 15 4.53
No alternative chemical/raw material input? 14 3.21
No alternative process technology? 15 3.27
Uncertainty about performance impact? 15 3.27
Lack of tradition/skills? 15 3.47
Other: specify - -

The strategy, which has mostly increased competitiveness of the firm was cost cutting,
with an average of 3.96, possibly an effect of the economic crisis of 1997. The most
common answer was5, with twelve entries. In contrast, product differentiation was ranked
as the least important strategy for competitiveness, with 3 in average.
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The kind of pollution that the companies associate themselves more frequently was Water

Pollution, with an average of 2.3. However, only one company ranked this issue with 5.

Noise Pollution was ranked, in average, with 1,42. The most common answer was 1, with

18 entries.

Related to the pressure exerted by the stakeholders, most of the companies answered are

no pressure to be exerted. Only 4 companies admitted some kind of pressure.

Quality Improvements, with an average of 4.27, followed by Productivity Increase, with

4.12, are the main items cited as main objectives behind the technological changes. The

first was ranked as very important (5) 15 times, and the second 14 times. With the lowest

average, 3.13, appears Meeting Environmental Regulation. One company cited Quick

Delivery as a relevant factor for adopting technology changes.

In the question 4.5, the companies ranked each item with the same values. Thus, the

average was the same for Water, Energy and Raw Materials: 4.19.

The source of pressure rated as the most important by the companies was the cost of

wasteful energy and material input use, presenting 4.25 in average. Sixteen companies

ranked the item as very important (5), In contrast Peer Pressure had an average of 2.09. In

the item the 13 companies ranked it as not important (1).

Among the reasons that restrict the adoption or development of cleaner technologies were

lack of information and lack of tradition/skill, both with 3.69 in average, ranked highest by

the companies. No alternative process technology, with 2.93 in average, was ranked as

least important reason.

Finally, the main reason.'for the companies not to adopt new EST in the recent years was

due to its high implementation cost, with an average of 4.53. A total of 11 companies

ranked that item as very important (5).
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Annex 2

Operational Performance Indicators

Significant Operational Performance Indicators (OPls) for the textile industry are total water

consumption (in scouring, dyeing and mercerize procedures), percentage of reprocessing,

water recycling ratio, total electricity consumption, total energy consumption, chemical usage,

amount of dyes, quality of influent and effluent wastewater (pH, BOD, COD, SS, TOS, colour

and turbidity); effluent load and atmospheric emission from boiler stack. Table 2.1 and Table

2.2 summarise OPls for the textile industry.

Table 2.1: Environmental Performance of the Textile Industry (input)

Indicator
Unit of

Type of product
Number of Range Average

Measurement Factory
1. Total water mJ/ton of Yarn 2 236-610 423

consumption product Fabric 12 47-709 204
Fabric and Yam 1 - 87.6

2. Desizing unit water mJ/ton of Yarn N/A N/A N/A
consumption product Fabric 2 9.5-26.4 17.9

Fabric and Yam 1 - 10.5
3. Scouring unit water mJ/ton of Yam N/A N/A N/A

consumption product Fabric 4 2.8-93.6 34
Fabric and Yam 1 - 21.9

4. Dying unit water mJ/ton of Yarn N/A N/A N/A
consumption product Fabric 3 17.3-187.2 85.8

Fabric and Yam 1 - 48.2
5. Mercerizing unit mJ/ton of Yarn N/A N/A N/A

water consumption product Fabric 3 13.5-15.9 15.1
Fabric and Yarn 1 - 2.6

6. Percentage of % Yarn 1 - 13.7
Recycling Fabric 8 2.5-18.3 10.7

Fabric and Yam 1 - 1.9
7. Recycling water rate % Yarn N/A N/A N/A

Fabric 5 0-50 12.5
Fabric and Yam 1 - 9

8. Electricity kWh/ton of Yarn 1 - 2,866
consumption product Fabric 8 734-2,954 1,345

Fabric and Yam 1 - 484
9. Total energy Mg.lton of Yam 1 - 103,900.

consumption product Fabric 10 8,700-75,300 41,115
Fabric and Yam 1 - 40,815

10. Natural gas usage mJ/ton of Yarn N/A N/A N/A
product Fabric 1 - 1,464

Fabric and Yam N/A N/A N/A
11. Heavy oil usage litre/ton of Yarn 1 - 613

product Fabric 7 417-4,118 1,182
Fabric and Yam 1 - 982

12. Sawdust usage mJ/ton of Yarn N/A N/A N/A
product Fabric 1 ' - 10.2

Fabric and Yam N/A N/A N/A
13. Chemical usage kg/ton of product Yarn 1 ' - 1,319

Fabric 7 58.2-1,266 657
Fabric and Yam 1 - 607

14. Dyestuff usage kg/ton of product Yarn 1 " - 22.4
Fabric 6 8.6-190 45.1

Fabric and Yam 1 - 14.4
Source: Developing Environmental Performance Indicators for Increased Conpetitiveness for Thai Industry, Thailand

Environment Institute & Thailand Research Fund (2001).
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Table 2.2: Environmental Performance of the Textile Industry (Output)

Indicator Unit of Measurement
Number of

Range AverageFactorv
1.Wastewater discharge mJ/ton of product 12 28.9-488 202.6
2.BOD-influent mg/l 36 24-1,630 269
3.BOD-effluent mg/l 64 1-474 30
4.COD-influent mg/l 21 86-3,110 629
5 COD-effluent mg/l 47 23-1,200 205
6. pH-influent - 44 4.9-12.4 8.6
7. pH-effluent - 65 6-10.7 8.0
8. SS-influent mg/l 38 19-1,200 161
9. SS-effluent mg/l 61 2-672 35
10. TDS-influent mg/l 34 700-11,130 3.215
11.TDS-effluent mg/l 41 23-7,170 2,540
12.Heavy Metal (effluent)

- Ni mg/l 3 0.01-0.03 0.017
- Cu mg/l 3 0.01-0.06 0.03
- Mn mgll 2 0.04-0.21 0.12
- Zn mgll 4 0.03-1.53 0.57
- Pb mg/l 2 0.01-0.19 0.10

13.Color (influent) - N/A N/A N/A
(Compare with Gray

Scale)
14.Color (effluent) - N/A N/A N/A

(Compare with Gray
Scale)

15.Particulate (Boiler) ppm 3 91-196 143
16.S02 (Boiler) ppm 3 458-954 708
17.NOx (Boiler) ppm N/A N/A N/A
18.Heavy Metal in sludge ppm

- Cr ppm 2 0.1-1.54 0.82
- Pb ppm 3 0.01-0.05 0.03
- Cd ppm 2 0.002-0.003 0.002
- Hg ppm 1 - 0.004

19.Public complaints on odor times per year N/A N/A N/A
20.Employee complaints on times per year N/A N/A N/A

odor
21.Noise level at boiler dBA 6 80-85.3 83.9
22.Noise level at dying unit dBA 6 80-92.8 84.5
23.Noise level at fence dBA 6 61-65.1 63.1

Source: Developing EnVIronmental Performance Indicators for Increased Competitiveness for Thai Industry, Thailand

Environment Institute & Thailand Research Fund (2001).

Total water consumption indicator (Wel) for the yarn production process ranges between 236 -

610 m3 per ton product with an average of 423 m3 per ton product, whereas in the fabric

production process, it ranges from 47 to 709 m3 per ton product (av. 204 m3 per ton product).

The average total water consumption in the factory that produces both products is 87.5 m3 per

ton product.

The average total electricity consumption for the yarn production process is 2,866 kWh per ton

product. The indicator for the fabric production process ranges between 734 - 2,954 kWh per

ton product with an average of 1,345 kWh per ton product. The average total electricity

consumption in the factory that produces both products is 484 kWh per ton product.

The average total energy usage for the yarn production process is 103,900 MJ per ton product.

The indicator ranges from 8,700 to 75,300 MJ per ton product in the fabric production process.
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The average total energy usage in the factory that produces both products is 40,815 MJ per ton

product.

Chemical Usage Indicator (CUI) averages 1,319 kg per ton-product in the yarn production

process, but ranges from 58.2 to 1,266 kg per ton-product in the fabric production process. The

average chemical usage in the factory that produces both products is 607 kg per ton- product.

The average amount of dye in the yarn production process is 22.4 kg per ton-product. Ranges

and averages of the indicator are 8.6 - 190 and 45.1 kg per ton-product respectively- in the

fabric production process. The average dye usage in the factory that produces both products is

14.4 kg per ton-product.

The quality of influent wastewater was considered in terms of concentration in each parameter

with the ranges and average of measured value being, 4.9-12.4 (av. 8.6) for pH, 24 - 1,630

mg/l (av. 269 mg/I) for BOD, 86 - 3,110 mg/I (av. 629 mg/I) for COD, 19 -1,200 mg/I (av. 161

mg/I) for SS and 700 - 11,130 mg/I (av. 3,215 mg/I) for TOS.

The ranges and average values of effluent wastewater concentration are 6 10.7 (av. 8.0) for

pH, 1 - 474 mg/I (av. 30 mg/I) for BOD, 23 - 1,200 mg/I (av. 205 mg/I) for COD, 2 - 672 mg/I

(av. 35 mg/I) for SS and 23 - 7,170 mg/I (av. 2,540 mg/I) for TOS.

The air emission quality indicator was measured from boiler stack and the averages of

particulate matter and S02 concentration were 143 ppm and 708 ppm respectively.

The average noise level indicator measured at steam boiler and fence were 83.9 dBA and 63

dBA respectively.
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Annex 3

Effluent Standard

3.1 Industrial Effluent Standard (peD/MOSTEl

Items Unit Standard values

1. pH - 5.5-9.9
2,Jotal Dissolved Solid(TDS) mg/l - Not more than 3,000 mg/l depending on receiving water

or type of industry under consideration of PCC but not to
exceed 5,000 mg/l

- Not more than 5,000 mg/l exceeding TOS of receiving
water having salinity of more than 2,000 mg/l or TOS of
sea if discharge to sea

3. Suspended Solid(SS) mg/l Not more than 50 mg/l depending on receiving water or type
of industry or type of wastewater treatment system under
consideration of PCC but not to exceed 150 mg/l

4. Temperature uC Not mere than 40
5. Colour and Odor - Not objectionable
6. Sulfide (as H2S) mg/l Not more than 1.0
7. Cyanide as (HCN) .. Not more than 0.2
8. Fat, Oil and Grease (FOG) .. Not more than 5 mg/l depending on receiving water or type

of industry under consideration of PCC but not to exceed 15
mg/l

9. Formaldehyde .. Not more than 1.0
10. Phenol .. Not more than 1.0
11. Free Chlorine .. Not more than 1.0
12. Pesticides .. Not detectable
13. Biochemical Oxygen .. Not more than 20 mgll depending on receiving water or type

Demand (BOD) of industry under consideration of PCC but not to exceed 60
mg/l

14. Total Kjeldaht Nitrogen .. Not more than 100 mg/l depending on receiving water or
(TKN) type of industry under consideration of PCC but not to

exceed 200 mg/l
15. Chemical Oxygen Demand .. Not more than 120 mg/l depending on receiving water or

(COD) type of industry under consideration of PCC but not to
exceed 400 mg/l

16. Heavy Metals ..
1. Zinc .. Not more than 5.0
2. Chromium (Hexavalent)
3. Chromium (Trivalent) . .. Not more than 0.25
4. Arsenic .. Not more than 0.75
5. Copper .. Not more than 0.25
6. Mercury .. Not more than 2.0
7. Cadmium .. Not more than 0.005
8. Barium .. Not more than 0.03
9. Selenium .. Not more than 1.0
10. Lead .. Not more than 0.02
11. Nickel .. Not more than 0.2
12. Manganese .. Not more than 1.0.. Not more than 5.0

Remarks:
1. PCC = Pollution Control Committee
2. The standards were summarized from the Notification of the Ministry of Science, Technology and
environment, No.3, B.E. 2539 (1996) issued under the Enhancement and Conservation of the
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National Environmental Quality Act. B.E. 2535(1992). The Notification was published in the Royal
Government Gazette, Vo1.113, Part 13 0, dated February 13, B.E. 2539(1996).
3. Notification of the Ministry of Science, Technology and Environment, No.4, B.E. 2539(1996)
issue under the Enhancement and Conservation of the National Environment Quality Act. B. E. 2535
(1992) and published in the Royal Government Gazette, Vo1.113, Part 13 0, dated February 13,
B.E.2539(1996) specifies that pollution sources that the above standard are to be applied are
factories group II and III issued under the Factory Act B.E. 2535 (1992) and every kind of industrial
estates
4. Notification of the Pollution Control Committee, No.3, B.E. 2539(1996) dated August 20, B.E.
2539(1996) has issued type of factories(category of factories issued under the Factory Act
B.E.2535(1992) that are allowed to 'discharge effluent having different standards from the Ministerial
Notification No.3 above as follows:

4.1 BOD up to 60 mgll
1) animal furnishing factories (category 4(1))
2) starch factories (category 9(2))
3) food from starch factories (category 10)
4) animal food factories(category 15)
5) textile factories(category 22)
6) tanning facto.ries (category 29)
7) pulp and paper factories (category 38)
8) chemical factories (category 42)
9) pharmaceutical factories(category 46)
10) frozen food factories( category 92)

4.2 COD up to 400 mg/I
1) food furnishing factories(category 13(2))
2) animal food factories(category 15(11))
3) textile factories(category 22)
4) tanning factories (category 29)
5) pulp and paper factories (category 38)

4.3 TKN
1) 100 mg/I-effective after 1 year from the date published in the royal government

Gazette of the Ministerial Notification No.4
2) 200 mg/I-effective after 1 year from the date published in the royal government

Gazette of the Ministerial Notification No.4 for the following factor
- food furnishing factories(category 13(2))
- animal food factories( category 15(11))

3.2 Standards bv Min,istry of Industry for occupational health and safety

Ear plugs or car muffs shall be provided to a worker who works in the factory with noise
level exceeding 80 dBA.
Ear guards shell be provided to a worker who works in the workplace that may be
dangerous to pinna and ear canal
The Factory shall control or eliminate odor, noise, vibration, dust, soot and smoke to the
level that do not cause any nuisance, trouble, damage or health problems to the nearby
community.
Penalty: According to factory Act No.2, B.E. 2518 (1975) which rules that violators are
subjected up to one month imprisonment or fined not more than ten thousand baht or
both.

Source: Notification of the ministry of industry No.4, B.E.2514 (1971) issued under the Factory Act
B.E.2512(1969), dated August 11, B.E.2514(1971) published in the Royal Government
Gazette, VoI.88.(special issue) dated August 14, B.E.2514(1971)
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3.3 Effluent Standards for Textile - Department of Industrial Works

Table 1 Effluent standards for Textile factories in Thailand
Parameters Standard values

DIW1 PCD2 RID3 HD4
pH 5.5-9.0 5.5-9.0 6.5-8.5 5-9
BOD(mg/l) ~60 ~60 ~20 ~ 20-60
COD(mg/l) ~400 ~400 - -
Suspended Solids(mg/I) ~50 ~ 50 ~30 -
TKN(mg/l) ~100 ~100 - -
Fat, oil and grease(mg/I) ~5 ~5 ~5 -
Color Not Not Not -

objectionable objectionable objectionable

Remarks: Source
"1" Notification of the ministry of Industry, NO.2B.E. 2539(1996) issued under

the factory Act B.E. 2535(1992)
"2" Notification of the Pollution Control Committee, dated August 20, B.E. 2539

(1996) and Notification of Ministry of Science, Technology and
Environment, NO.3 B.E. 2539(1996)

"3" The Royal Irrigation Department (RID)
"4" The Harbor Department (HD)

Table 2 Number of Textile factories categorize by range of BOD values
Range of BOD(mg/l) Number of Percentage Total Percentage

factories
Less than 10 28 28.0 28.0

11 - 20 32 32.0 60.0
21 - 30 10 10.0 70.0
31 - 40 5 5.0 75.0
41 - 50 7 7.0 82.0
51 - 60 1 1.0 83.0

More than 60 10 10.0 93.0
During system improving 7 7.0 100.0

,
Table 3 Number of Textile factories categorize by range of COD values

Range of COD(mg/l) Number of Percentage Total Percentage
factories

Less than 50 6 6.0 6.0
51 - 100 15 15.0 21.0
101-150 19 19.0 40.0
151 -200 11 11.0 51.0
201 - 250 11 11.0 62.0
251 - 300 13 13.0 75.0
301 - 350 4 4.0 79.0
351 - 400 6 6.0 85.0

More than 400 8 8.0 93.0
During system improving 7 7.0 100.0
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Table 4 Number of Textile factories categorize by range of 55 values
Range of 55 (mg/I) Number of Percentage Total Percentage

factories
Less than 10 8 8.0 8.0

11 - 20 19 19.0 27.0
21 - 30 22 22.0 49.0
31 - 40 18 18.0 67.0
41 - 50 10 10.0 77.0

More than 50 16 16.0 93.0
During system improving 7 7.0 100.0

Table 5 Number of Textile factories categorize by range of Color values
Range of Color (PtCo) Number of Percentage Total Percentage

factories
Less than 100 21 21.0 21.0

101 - 200 30 30.0 51.0
201 - 300 24 24.0 75.0
301 -400 10 10.0 85.0
401 - 500 4 4.0 89.0

More than 500 4 4.0 93.0
During system improving 7 7.0 100.0

Table 6 Recommended standards for Effluent from textile factories
Parameters Recommended Present standards

standards
BOD(mg/l) ::;40 ::;60
COD(mgll) ::;300 ::;400
SS(mg/l) ::;50 ::;50

PH 6.5 - 9.0 6.5-9.0
Color(PtCo) not specific not specific

3.4 "Notification of the ministry of Industry No.10. B.E.2537 (1994)

The Notification issued under the Factory Act B.E.2535(1992) has issued "00 not situate

or expand productive factory and banned Benzidine based Dyes and Chromic Compounds

based Dyes in Textile industries"

Bleaching and dyeing colors that are not able to dispose and disintegrate in cancerous

substance and heavy metals forms are Benzidine based Dyes and Chromic. Compounds

based Dyes. Permission for situation or factory expansion of 2 hazardous groups may be

caused environment and health problems to nearly community who used the contaminated

water sources from Bleaching and dyeing Industrial Effluent.
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Therefore, to control and prevention for contaminated water sources, issued under the

Announcement of the Revolutionary Party by virtue of section 32(1 )(2) of Act B.E.2535

(1992) as follow:

1. Do not situate or expand productive factory and banned Benzidine based Dyes

and Chromic Compounds based Dyes in Textile industries in Thailand.

-
For Thailand's dyestuff factories are not allowed to use the raw materials that come from

Benzidine, Benzidine Compounds, Chromium and Chromium Compounds substances

For blenching-dyeing factories must not use Benzidine, Benzidine Compounds, Chromium

and Chromium Compounds substances in the process

All this, (1) upon publication in the Government Gazette, shall become enforceable. (2), (3)

are effective on January 1, B.E. 2538(1995)

Notified on June, 29 B.E. 2537(1994)

The Minister of Industry
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English - Thai Questionnaires
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1.3 Year of establishment:

1.1 Name of the firm, address:

1.8. Output as a percentage of 1991? In 1996__ %. In 2000__ %

Version 07/11/01FIRM Questionnaire:

Note: text in italics as well as footnotes serve as guidance for the
interviewer

Section 1: Basic firm data (semi-structured)

briefly describe the firm's key products and processes in relation to its main
competitors:
does the firm use international standards / enterprise standards for its main
products? (if so, specify):

Annex 8
UNIDO Research project:

Assessing the uptake of ESTs in selected developing countries

1.2 Name(s) of interviewee(s), position(s), international experience (i.e. briefly
indicate background);

1.4 Ownership structure:
private domestic _% (specify whether shares are held publicly)
private foreign _%
government _%

1.5 Major lines of business (ISIC 6 digit code):
describe key products; processes (please, indicate production volume for main
products):

1.6 Plant nos.; locations; divisions within production process1
:

IA firm may have production units inmore locations, when you ask about capacity below and further
down about technology etc, you have to make clear which production unit is meant

1.9 In what year was most of your plant and equipment built ?

1.7 Installed capacity (specify unit of measurement): __ (in 1991) (in
2001)
Utilized capacity (at present): __ %

1.10 Turnover (in domestic currency): __ (in 1991); __ (in 2000)
1.11 Profit ratio (total profits as fraction of sales/turnover): __ (in1991) __ (in

2000)

I
I
I
I
I
I
I
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1.12 Cost of production In 1991, 1996 and 2000 from official reports (in local
currency):

1991 1996 2000
Depreciation and interest payment
Labour costs
Raw material costs
Energy costs
water
other

1.13 Export orientation: where is the main product of the firm sold?:
Domestic market: __ % in 1991; % in 2000
Exported: % in 1991; % in 2000

1.14 Main countries and regions to which the product is exported (if applicable):
European Union: % in 1991 ;__ % in 2000
Other European countries: %in 1991 ;__ %in 2000
North America (USA & Canada): %in 1991 ;__ %in 2000
Region: %in 1991 ;__ %in 2000
Other (please specify): %in 1991 ;__ %in 2000

1.15 What percentage of revenue did your firm get from exports?
In 1991 __ %; in 2000 %

1.16 Total Labor force:
numbers in production/ R&D/administration:
proportion of labor force / administration from overseas, or with international
experience (optional):

1.17 What is the firm's relative size and position2
, its market niche? Would you

consider the firm to be a market leader?

Section 2: Business environment (semi-structured)

(a) Market developments and determinants of profitability:

2.1 Who are your main customers?
domestic/foreign?
Are you a sub-contractor for larger company?
(is the firm associated with highly visible conglomerates?)

2.2 What are your customers' main requirements?
describe the relative importance of price, quality: (inc!. product! process
certification)
does foreign demand differ in any way from domestic demand? (if applicable)
Could you give a brief summary of what aspects (or types) of product quality
different markets require:

2 relative to its main competitors, either national or international; the measure of size we propose is
sales
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Please specify which type of product/process certification is required:

2.3 Has the demand for your products changed over the last ten years and if so, in
which ways?

(is there an environmental dimension?;(how important has the environment
become in terms of how the firm's products are developed and marketed?)

2.4 Who are your main competitors?

Proportion (%)
1. mainly domestic
2. less than 50% abroad;
3.more than 50% abroad
4. virtually all abroad

2.5 How would you rate the degree of competition on your main sales markets?:
1. limited; 2. average; 3. strong (with a view of facilitating the construction of
an index)

2.6 Have there been changes in the nature and intensity of competition/ market
requirements since 1990?

nature: price, quality, diversity/uniqueness
intensity: harder/ milder/ stable
market requirements: regulatory / voluntary (domestic/foreign)

2.7 What is the firm's strategy for increasing its competitiveness?

(What are the main objectives of the firm's strategy? What is the importance
of environmental objectives in this regard?)

Rank 1-5
identifying new markets
developing new products
increasing market share
cutting costs
differentiating the products -Le. making
products unique

2.8 What are the main challenges for the firm in improving its
competitiveness/implementing its business strategy?

(b) Community / NGO/ business association pressure

2.9 What are the main topics that community/NGO/ business associations may
place pressure on your company
(the aim here is to assess a general guide to pressure, rather than assume that
the pressure is necessarily environmental)

A8-3



2.10 In environmental terms, would it be possible to indicate how far your company
is seen to be associated with the following forms of pollution? Please rank
these 1-5 (where 1 is not at all; and 5 is very much)

Type of pollution 1 2 3 4 5

Noise pollution
Air pollution
Water pollution
(please state:
river/lake/sea)

2.11 During the period 1991 - 2000, have any of the following groups brought
pressure on your company to reduce pollution? Please note the number of
times groups have telephoned, faxed, e-mailed or visited your firm. For news
media, please note the number of media reports.

Pleaseusethe following classification!i: 0, 1 to 5, "6 -10, 11- 20,
20+

Objection to Pressure to reduce Pollution-related
issuance of permit pollution lawsuit

Environl1;1ental
NGOs
Student groups
Industry
Associations
Consumer Groups
News media
Citizens or Citizens
Groups
Other

2.12 Has your company's strategy ever been influenced by the advice or
suggestions of business associations?

If so, how? Which?
Are the business associations local, national, or international?
How did they contact you?
Did you consider this a positive development or unpopular and forced?
Explain why

2.13 Have you ever been influenced by campaigns from NGOs or community
organizations?

If so, how? Which?
Were the groups local, national, international?
How did they campaign? (Newspapers? Non-public advice? Citizen
protests?)
Did you consider this a positive development or unpopular and forced?
Explain why
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2.14 During the period 1991 - 2000, have your firm's customers at home or abroad,
or your suppliers exerted pressure to improve environmental management in
the factory? Please evaluate the importance of such pressures for your
company from 1 to 5, with 1 denoting not important and 5 denoting very
important. Write 0 if no pressure was exerted.

Importance (1-5)
Domestic customers
Foreign customers
Suppliers

(c) TechnoloQYinfrastructure:

2.15 What does the firm do when it becomes necessary to consider technological
change3?

Does the firm rely on institutions and consultancies for technological change?
(give examples of such institutions... international organizations; national
government advisory bodies; private-sector consultancies, etc)

Or from technological resources and advice from within its own company or
other companies?

2.16 How does the firm access information and support on technological change?
What kind of technological change ('hardware'/processes)
Does the firm rely more on technology providers within its own company (or

family of companies) than organizations outside the firm?

2.17 How would you assess the existing system of technological support services
(range of services, quality, accessibility)?

In your own firm and parent company?
In the country or locality as a whole (is more support provided from within the

government than from private sector? And is the support better from national or
international advisers?)

Section 3: Regulatory environment/pressure (semi-structured)

3.1 What are the key environmental regulations applicable to the firm? Please list
them.

How have they affected the firm?

3.2 What are the penalties for compliance fa.ilure?What procedures are involved?

3.3 Has the firm been penalized for non-compliance?
If so, details

3 In the broadest terms, technological change can be defined as 'changes in the way iriputs are being
transformed into outputs'. More specifically, technological change can be seen as any change in
production/process technologies (incl. equipment and input material changes), organizational systems
as well as in products.
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3.4 Is their any form of cooperation with regulators? (responsive regulation)
Example: consultation on regulations; negotiated standards and emissions;

room for voluntary regulation by companies)

3.5 How do regulators act in regard to environmental technology?
Do they recommend specific environment technology (both process and

EoP)?
Do they offer incentives, or other support, referrals, and information?
Or do they penalize only? . .

3.6 Do you or environmental authorities make information about the emissions of -
major pollutants by your firm freely available to the public?

Yes /No_

3.7 Does the firm see environmental regulations as costs or benefits (i.e. win/win
situation- having both economic as well as environmental benefits)?

3.8 Have national environmental regulations reduced or strengthened your
competitiveness? (for example, by penalizing companies that are.not willing to
invest in high-quality products?)

In what ways?
Do the regulations affect the competitiveness of your competitors?

3.9 Are environmental regulations in; other countries affecting the firm's
competitiveness?

if yes, in what ways?

3.10 Do you expect stricter environmental regulations in future?
If yes, how do you plan to respond? .

Section 4: Technological change and environmental performance
(semi-structured)

4.1 How would you characterize the level of technology of the firm compared with
the sector as a whole (i.e. the nationally)?

in terms of process technology:
(the following may be options you can mention to suggest to.~he interviewee)

~ Best Available Technology
~ standard-modern
~ traditional

. _ in terms of products:
~ high quality
~ standard
~ low

4.2 Do you have a quality management system? If so, is it ISO compatible? Are.
you ISO certified?
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4.3 What were the major changes in technology over the past ten years?: (please
refer to footnote 3 in section 2 for a definition of technological change)

4.4 Which were the main objectives behind the technological changes?
Please rank and specify:

Motives Rank 1-5 (1=not
important; 5=very
important)

Cost reduction (specify if labor costs / energy consumption /
consumption of raw materials)
Productivity increase (in terms of output volume)
Quality improvements (product! process)
Meeting environmental regulations/standards
Opening up new markets
Extend product range
Other (please specify)

4.5 In what way have developments in the prices for water/energy/raw materials
influenced 'technological chan'ge? (please rank 1-5) (only if applicable- that is if
significant changes have occurred over the last ten years in raw material/water
or energy prices),

4.6 In terms of equipment:
~ Where did the equipment come from (firm/country)?
~ How was it financed? (e.g. loan, subsidy, equity)

4.7 Do financial intermediaries impose environmental regulations for equipment
financing? (if applicable)

4.8 What was the firm's annual average capital and operation & maintenance
expenditures for pollution control4 in local currency? In 1991__ ;in 1996__ in
2000?

4.9 List the most important environmental projects that the firm has undertaken
since 1991. Consider all measures that you believe have reduced pollution, i.e.
End-of-Pipe measures, process changes, input materials substitution, energy
saving measures, organizational changes, product changes. All measures that
reduce pollution emissions should be included even if the main intention was
not to fulfill environmental requirements. If an investment or measure saved
your firm money, please specify the amount. If some of the investments in
waste reduction are inseparable from investments in production technology,
please specify the cost of overall investment.

4 Both End of Pipe and cleaner production equipment
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Project Year
started

Year
completed

Costs in local
currency

Total
investment

Environmental
impact6

Maintenance/
operational
costs

Annual cost
savings due to
implemented
measures e.g. fuel
costs, materials
saving,better
production
efficiency (optional)

Source of
project
financing

%

Company
Commercial
loan
Government
Other
(specify)

I

4.10 What were the reasons for implementing the above projects? Please elaborate.
Subsequently rate the importance of the following sources of pressure on your
company:
(from 1-5 with 1 denoting not important.and 5 denoting very important)

Importance (1-5)
Regulatory pressure, high pollution charges and fines
Environmental norms and standards for selling goods in
foreign markets
Requirements of the firm's business partners (suppliers,
customers, investors)
Environmental requirements imposed by owners and
shareholders of the firm
Expectations that in the future regulations will be more
stringent and charges will be higher
The cost of wasteful energy and material input use
Public pressure (by local communities, NGOs)
Peer pressure (by business associations, other firms)
Incentives (loans, grants, tax exemptions, ... )
Goal not to lag behind competitors who have achieved
good result in waste reductions
Other: (specify) ,

4.11 What is the ratio between pollution prevention and end-of-pipe techniques?

4.12 How were the changes implemented?
~ On which sources of information did the firm rely when identifying

technology? (e.g. trade fairs, suppliers of machinery and equipment,

5 The following categories will need to be used by the national institutions at the time of data analysis:
1. EoP: e.g. waste water treatment / air filters; 2. input material change; 3. better process control; 4.
equipment modification; 5. technology change; 6. on-site recovery and reuse; 7. product modification
(please refer to annex 1 for a further elaboration of these categories)
6 data on reduction in pollution load; reduction in water, energy use; reduction in raw material
consumption - these data will need to be classified as per an applicable environmental impact scheme
(see annex 2 for an initial example)
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suppliers of raw materials and components/intermediate products,
customer info , business associations, consultancy firms, other firms,
technology institutions, journals/publications, exchange of technical
personnel etc)?

~ How would you assess your access to technological information?
~ What was the source of the technology (in terms of both 'hard' and

'soft' technologies) itself?
• Please specify if the provider is located:
• within the same state/province as the enterprise?
• or within the country?
• or within the region / other developing country?
• or in an industrialized country? _

~ Did the firm rely on external technical support in assessing, selecting
and implementing the technology (i.e. equipment) ? (i.e. firms or
agencies not within the company or parent company)

~ Did the firm cooperate with other firms in implementing the changes? .
• vertical networks: (ie enterprises within the firm's value chain)
• horizontal networks: (ie cooperation with non-trading partners)?

4.13 What links do you have with technological associations or other producers or
disseminators of technology, and how do you use these links?

(eg regular contact with universities; government agencies for technology;
consultancies ..)

4.14 Did you experience problems in implementing the changes? (e.g. need to
'indigenize'/adapting, adjusting the technology?) If so, please elaborate.

4.15 What resources or personnel do you have within your company to enhance
your adoption of environmental technology??

(e.g. a special technology department?; how many staff?; how long have they been
in existence? Where are they trained? do you have a research and development
division?; special relationship or JV with a company or agency that offers these?,
other) Please elaborate

4.16 Does the firm have an environmental policy or strategy? If so, since when?
What are the main objectives and how are they implemented?
Why does this firm have this kind of policy?

(and if not, wh~ not?)

4.17 Does your company participate in any waste minimization or pollution
prevention programme?

And why?

(and if not, why not?)

4.18 What is restricting (if anything) the adoption or development of cleaner
technologies8? .

7 Together with question 4.7 and 4.13, this question will be used to construct a technological capability
index. As per S. Lall, technological capability can be defined as "the skills, technical knowledge and
organizational coherence required to make industrial technologies function in an enterprise". (see
annex 3 for an illustrative matrix offrrm-Ievel technological capabilities.
8 Please refer to annex 4 for an initial list of CP options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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(first have the firm to elaborate and then present them with the following options) (in
the report, please indicate to what extent the firm is aware of the options and to what
extent the firm has the technological capability to evaluate the options and implement
the technology)

LET THE COMPANY SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

4.19 If your firm has not adopted new EST in recent years, can you explain why not?
(this is the same table as before, but other factors may be important)

LET THE COMPANY SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify
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1.3 Year of establishment:

1.4 Objectives of association

Section 2: Market characteristics 1 sectoral trends (semi-structured)

Version 15/11/01

Section 1: Basic data (semi-structured)

BUSINESS ASSOCIATIONIS Questionnaire:

1.1 Name of the associationl address:

1.2 Name (s) of interviewees / position(s), international experience; (Le.
background)

1.5 Membership, number of companies included, sector, and criteria for
membership

1.6 Are there other business associations in this particular sector and country; or
internationally, that may overlap in interests? Specify

1.7 What information or special services do you provide to your members and at
what cost?

2.1 How large is the sector '(how many firms?), and which are the key players that
dominate the market (if any)?

2.2 Have there been changes in the nature and intensity of competition/ market
requirements in the sector over the last 10 years?

2.3 What strategies are firms adopting to improve their position in the market?
(How far do these vary between different firms; and specifically between the
firms in the sample) (Please give some specific examples that you consider to
be representative or innovative)

2.4 In what way does environmental performance affects the competitiveness of
enterprises in the sector? (Le. how important has the environment become in

Changes in market competition and requirements Indicate relative importance
1=not important, 5=very
important

Type of competition (price; quality;
diversity/uniqueness of product) (please specify)

Intensity of competition (and please state if this has
become harder, milder, stable)

Other requirements
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terms of how the firms products are developed and marketed?) (please rank 1-
5)
Does this vary between different firms? How about the firms investigated?

2.5 Do firms attempt to construct an environmentally-friendly image in any way
(advertising/product marketing)?
What is the marketing effect of a 'green company image'?
Does this vary according to what market segments they cater for nationally or
internationally?

2.6 Do you see further growth in the importance of environmental issues in the
various market segments-of the sector? (e.g. increased PACs, consumer
preference, public environmental awareness/opposition)?

2.7 What are the major changes facing the sector in the next 10-20 years? What
will be the key issues in competitiveness in the longer-term?

Section 3: Environmental policy IRegulation (semi-structured)

3.1 Have national environmental regulations reduced or strengthened the
competitiveness of firms in the sector?
If so, in what ways?

3.2 Are environmental regulations in other countries affecting the firms'
competitiveness
If yes, in what ways

3.3 Which of the firms in the sample are considered to be the most environmentally
conformist? And which not?

3.4 In environmental terms, would it be possible to indicate how far the chosen
industry sector is seen to be associated with the following forms of pollution?
Please rank these 1-5 (where 1 is not at all; and 5 is very much)

Type of pollution 1 2 3 4 5
,

Noise pollution
Air pollution
Water pollution
(please state:
river/lake/sea)

3.5 In your view, is the government putting unnecessary burdens on the industry in
terms of competitiveness in the domestic/export market? If so, explain why.

3.6 What could be done from the government side to enable firms better respond to
environmental regulation / improve environmental performance?

3.7 To what extent is the business community involved in formulating national
environmental policy /regulation?
Does the business association lobby governments or firms for changes in
regulation? If so, for what type of changes?
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Section 5: Technology infrastructure (semi-structured)

4.3 Do you meet regularly with environmental advisers?
Who?

External pressure (semi-structured)Section 4:

4.1 Are there any campaigns (from your Business Association) to improve
environmental performance of firms?
Do these relate specifically to the sector studied?

4.2 Have there been'any times when firms were (or are) pressured by third parties
(in particular local communities, NGOs and Business Associations) to improve
environmental performance? Did this involve any of the firms in the sample?
If so, describe the pressure exercised and result it had on the firm's
environmental performance.

5.1 Do you provide support to members (or firms in general) on technology
matters?
If yes, then how? (have the association first elaborate and then present options)

(Please note that technology can be considered in broadest terms: e.g. ISO 9000;
ISO 14000; plus product technologies)

(Please rank in terms of importance), and concerning which types of technology, or
system of technology?

5.2 In what way have developments in the prices for water/energy/raw materials
influenced firm-level technological changes? (only if applicable- that is if
significant changes have occurred over the last ten years in raw material/water
or energy prices)

5.3 How would you assess the quality and effectiveness of technology
infrastructure in the country; and please provide a brief list of companies and
institutions that can provide technological support or development

Form of support 1=not important, Concerning
5=very important which technology

or standards in
general?

Provision of informationon technology
sources
Support in technology,selection
Support in technology implementation .

Establishing links with suppliers
Financial subsidies
Stimulating enterprise cooperation
Other (specify)
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5.4 Do financial intermediaries impose environmental requirements on firms when
considering requests for financing?

5.5 Who are the technologically leading companies in the sector, and do you turn to
them for advice and support?

5.6 In what ways do you interrelate with the specific firms in our sample?
List firms ... list interactions

5.7 Do you have any specific comments about the firms in the sample?

5.8 What are -in your view- the main reasons why firms in your sector implement
technology changes? Please elaborate (and rank in importance):

Reasons for technology changes 1-not important, 5=very important
cost reduction (specify if labor costs /energy
consumption/ consumption of raw materials)

productivity increase (in terms of increased
volume of output)

Quality improvements (specify whether process /
product quality)

meeting environmental regulations /standards

opening up new markets

extending the product range

environmental pressure from NGOs, local
community, business associations/other firms

Other (specify)

5.9 What is restricting (if anything) the adoption or development of cleaner
technologies 1?

(please let the interviewee elaborate first, and then perhaps suggest the following
options as suggestion~

LET THE business association SPECIFY THE REASONS, RANK IMPORTANCE
but the following may be mentioned by them, or by you in 1-5
order to suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

I Please refer to annex 4 for an initial list of CP options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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5.10 If your members have not adopted new EST in recent years, can you explain
why not?

(this is the same table as before, but other factors may be important)

LET THE business association SPECIFY THE REASONS, RANK IMPORTANCE
but the following may be mentioned by them, or by you in 1-5
order to suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify
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1.4 Objectives of organization regarding environmental performance

1.7 How does the organization report findings?
Publication of information, reporting, etc.

1.6 How is the regulator organized?
How many divisions, and what are the divisions (e.g. inspection, legal)

Version 15/11/01

Section 1: Basic data (semi-structured)

REGULATORS Questionnaire

1.1 Name of organization

1.2 Year established

Section 2: Environmental issues: problems, objectives, statements,
policies, regulations (semi-structured)

1.3 Position and rank in government hierarchy, which department; whether at the
state or pravinciallevel
Who (which office, ministry) do you report to?

1.5 What resources are available to you?
Budget
Personnel
Do you have any links to international organizations or personnel?

2.1 What are the key objectives of the regulator?
~ Legislation?
~ Alternative (non-command and contral) forms of regulation?
~ Information and support?

2.2 What forms of regulation exist, or are planned for?
Is regulation restricted to legislation, or are there alternative forms?
Are these changing! evolving?

2.4 What are the key areas of environmental concern, at the levels of:
~ Local?
~ State (region)?
~ Federallevel?

2.3 How is legislation! regulation established?
Are private-sector companies involved?
Are international organizations consulted, e.g. ISO?
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2.5 What are the key industrial sectors of concern?
Why?
What are the areas of concern (e.g. air and/or water pollution?; workers' and/or
consumers' safety?)

2.6 In environmental terms, would it be possible to indicate how far the chosen
industry sector is seen to be associated with the following forms of pollution?
Please rank these 1-5 (where 1 is not at all; and 5 is very much)

Type of pollution 1 2 3 4 5
-

Noise pollution
Air pollution
Water pollution
(please state: river/
lake/sea)

2.7 What environmental standards (limits to discharge, effluents and disposal of solid
waste) apply to the sector as per law and regulations? Please specify the
environmental standards that the sampled firms have to meet.

2.8 Have licenses been issued to (or refused to) any of the sampled firms?

Section 3: Monitoring, inspection {semi-structured}

3.1 How is monitoring organized? I.e.
(i) who does the monitoring?
(ii) Are they part of your organization, or are they separate?
(iii) How much staff do they have
(iv) Do staffing levels vary according to the numbers and sizes of firms

monitored?
(v) How are staff trained or selected for monitoring?
(vi) What do they monitor in each firm?
(vii) What events may cause each occasion of being monitored?

3.2 Are there particular sectors or kinds of firms that you want t6 monitor more
regularly or comprehensively than others?

3.3 Are there different monitoring rules, or standards, for different firms?
E.g. National or international?
Firms in special zones, e.g. Export Processing Zones; Industrial Estates?

3.4 What systems are in place-automated, computerized?

3.5 How is monitoring linked specifically to environmental technology, or the
problems that environmental technology could address?

3.6 What are the technological obstacles to effective monitoring?

A8-2
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3.7 What guidelines do they follow for inspection (multi-sector or. single sector
inspectors)?

3.8 What is the policy for monitoring and inspection?
Collaboration I negotiation?
Or repressive I imposed?

3.9 What monitoring data do you have for the sampled firms?
And is it possible to see this?

Section 4: Penalties and legal process (semi-structured)

4.1 What is the penalty process based on inspection?

4.2 Are any penalties specifically related to technology?
Which? Details?

4.3 What suggestions can you make concerning improving the effectiveness of the
penalty system? Are there any aspects of the system that you feel can work
better, if changes are made?

4.4 Is the legislative process effective in assisting the regulator?

4.5 Is there opposition to fining local companies, in case this impacts negatively on
competitiveness?

4.6 How does the judiciary view environmental issues and environmental law?

4.7 Have any of the sampled firms received compliance enforcement actions?
Which?
Other details... history, implications, apparent impacts...

Section 5: Technology, finance and information initiatives: access to
capital, or human resources, information (semi-structured)

5.1 What assistance does the regulator offer to the firm? (if any)
~ Advice and information
~ Access to official, government, schemes such as subsidies

5.2 Does the regulator work with other centers of technological expertise: (please
rank):

A8-3



Collaborator 1-not important, 5=very important
Universities
Government technology offices and agencies
Standards and quality control agencies
International organizations
Private-sector firms
Private-sector consultancies
NGOs
Other (specify)

5.3 -What official mechanisms and assistance programs are available?

5.4 How do firms generate technical information? What can the regulator offer the
firm in terms of advice and information support?

5.5 What are -in your view- the main reasons why firms implement technology
changes? Please elaborate (and rank in importance):

--
Reasons for technology changes 1=not important, 5=very important
cost reduction (specify if labor costs /energy
consumption/ consumption of raw materials)

productivity increase (in terms of increased
volume of output)

Quality improvements (specify whether process /
product quality)

meeting environmental regulations /standards

opening up new markets

extending the product range

environmental pressure from NGOs, local
community, business associations/other firms

.
Other (specify)

5.6 What is restricting (if anything) the adoption or development of cleaner
technologies 1?

(please let the intetviewee elaborate first, and then perhaps suggest the following
options as suggestion.

I Please refer to annex 4 for an initial list of ep options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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LET THE organization SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

5.7 If some firms have not adopted new EST in recent years, can you explain why
not?

(this is the same table as before, but other factors may be important)

LET THE organization SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

5.8 In what ways do you interrelate with the specific firms in our sample?
List firms ... list interactions

5.9 Do you have any specific comments about the firms in the sample?

Section 6: Future directions: changes in regulations and legislation,
agency structure (open, unstructured)

.
6.1 What changes are required to improve the current regulatory framework?

6.2 What are the obstacles to these changes?

6.3 How far will trends towards increasing international sales, and international
ownership of firms, impact on the ability of the government to regulate firms?

6.4 Do you think the regulatory system may become more environmental in the
future? How will environmental issues be seen in the future?

6.5 Do you believe that the industry/sector benefits from working with this regulatory
system, or that it suffers in terms of international competitiveness?

6.6 What will be the most powerful in the future? (and please rank)
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Form of regulation 1-not important, 5-very important

National regulatory system
Firm-bas.ed systems of regulation
International systems of regulation
Other (specify)
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2.4 How does the center develop technology? (please rank):

2.2 Is the center government subsidized, or required to make profit?

Section 2: Market trends and niche (semi-structured)

Version 15/11/01

Section 1: Basic data (semi-structured)

TECHNOLOGY CENTERS

1.2 Year established

1.1 Name of organization

1.3 Objectives of organization

1.4 What resources are available to you?
(i) Budget
(ii) Personnel/labor force
(iii) Number of offices
(iv) Do you have any links to international organizations or personnel?

1.5 How is the center organized?
How many divisions, and what are the divisions (organigram?)
Does it include some or all of: R&D; manufacturing; marketing; dissemination

1.6 Is the centre government owned or private
domestic / international?

2.1 Who are your main customers, market?
(i) National/international (what proportion each)
(ii) Small/medium/large enterprises (what proportion each)

2.3 What are the main factors underlying your market?
What is the niche you occupy?
How does the c~nter become profitable?

1=not important, 5=very Details (e.g. which
important technology? Which

organization?)
By disseminating existing
technology from elsewhere?
By researching and developing
its own technology?
Through negotiation with other
centers? (which? International?)
Through negotiation with third
party or private-sector
companies NGOs? (which?)
Other (specify)
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2.5 What type of services do you offer?
(the following can be suggested as options)
e.g. (i) design services

(ii) information on new production technologies
(iii) evaluation and selection of production technologies
(iv) implementation of new production technologies
(v) testing and analysis services
(vi) solutions to environmental problems
(vii) assistance in quality management systems
(viii) Other (specify)

2.6 Do environmental issues playa role in the range of services that you offer? If so,
how important is it and does it vary according to the profile of enterprises in the
sector?

2.7 How has the underlying demand for your services changed over the last ten
years?

Section 3: Environmental issues, objectives, and technology (semi-
structured)

3.1 Do you try to encourage firms to adopt new forms of technology, or technology
standards (such as ISO 9000, 14000)? Or do you simply provide information if
they are interested?

If yes, then please explain how you encourage the adoption of ESTs

3.2 How do you relate with individual companies: how is your service delivered, and
at what cost? Do the costs vary?

3.3 What are -in your view- the main reasons why firms (in the industry sector)
implement technology changes? Please elaborate (and rank in importance):

Reasons for technology changes 1=not important, 5=very important
Cost reduction (specify if labor costs /energy
consumption/ consumption of raw materials)
productivity increase (in terms of increased
volume of output)
Quality improvements (specify whether process /
product quality)
meeting environmental regulations /standards
opening up new markets
extending the product range
environmental pressure from NGOs, local
community, business associations/other firms
Other (specify)

A8-2

I
I
I
I
I
I
I

!1
I
I
I
I

J
-I
I
I
I
I
I
I



I
I
I
I
I
I
I
~

I
I
I
I

--t
I
I
I
I
I
I

3.4 In what way have developments in the prices for water/energy/raw materials
influenced firm-level technological changes? (only if applicable- that is if
significant changes have occurred over the last ten years in raw material/water or
energy prices),

3.5 In environmental terms, would it be possible to indicate how far the chosen
industry sector is seen to be associated with the following forms of pollution?
Please rank these 1-5 (where 1 is not at all; and 5 is very much)

Type of pollution 1 2 3 4 5
-

Noise pollution
Air pollution
Water pollution
(please state:
river/lake/sea)

3.6 What is restricting (if anything) the adoption or development of cleaner
technologies 1?

(please let the interviewee elaborate first, and then perhaps suggest the following
options as suggestion).

LET THE organization SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

3.7 What changes would like to occur in order to enhance technology change, and
where do these lie (with government (e.g. regulators); with companies)

3.8 In what ways do you interrelate with the specific firms in our sample?
List firms ... list interactions

3.9 Do you have any specific comments about the firms in the sample? (in particular
about their ability to implement technical changes)

Section 4: Future directions: changes in market and expectations
(open, unstructured)

4.1 What future changes and challenges do you expect over the next few years for
the firms in the sector?

I Please refer to annex 4 for an initial list of CP options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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4.2 How important do you see 'environmental' issues in years to come?

4.3 How will your services change to accommodate expected changes in market and
demand?
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RAW MATERIAL! TECHNOLOGY SUPPUERS
Version 15/11/01

Section 1: Basic data (semi-structured)

1.1 Name of organization

1.2 Year established in this (x) country

1.3 Main products

1.4 What resources are available to the supplier in x country ?
(i) Budget
(ii) Personnel/labor force
(Hi) Do they have any links to international organizations or personnel?

1.5 How is the supplier organized?
'" (i) How many divisions, and what are the divisions (organigram)

(ii) Vertically integrated subsidiary of parent company?

1.6 Ownership: national/ international (what proportion)

Section 2: Markettrends (semi-structured)

2.1 Who are your main customers, market?
Please elaborate on the profile of your customers. Are they
(i) National/ international (what proportion of sales)
(ii) Small/medium/large scale firms (what proportion of sales)
(iii) Do you have large trading contracts with specific well-known firms?

2.2 What the main factors underlying your market?
What is the niche it occupies?

2.3 What factors challenges your profitability?

2.4 How has the underlying demand for its services changed over the last ten years?

Section 3: Environmental issues, objectives, and technology (semi-
structured)

3.1 Do you supply services to firms?
Do you offer advice on raw material and equipment selection to firms?
Or provide engineering advice in terms of equipment installation and

operation?

3.2 Do environmental issues playa role in your market? If so, how important is it and
does it vary according to the profile of enterprises in the sector?

A8-1
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3.3 In your view, what are the reasons that firm x1 implemented technology
changes? Please elaborate (and rank in importance):

Reasons for technology changes 1=not important, 5=very important
Cost reduction (specify if labor costs /energy
consumption/ consumption of raw materials)

productivity increase (in terms of increased
volume of output)

Quality improvements (specify whether process /
product quality)

meeting environmental regulations /standards

opening up new markets

extending the product range
.

environmental pressure from NGOs, local
community, business associations/other firms

Other (specify)

3.4 n what way have developments in the prices for water/energy/raw materials
influenced firm-level technological changes? (only if applicable- that is if
significant changes have occurred over the last ten years in raw material/water or
energy prices),

3.5 What is restricting (if anything) the adoption or development of cleaner
technologies2? (please let the interviewee elaborate first, and then perhaps
suggest the following options as suggestion.

LET THE interviewee SPECIFY THE REASONS, but the RANK IMPORTANCE
following may be mentioned by them, or by you in order to 1-5
suggest options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify

3.6 What changes in services, regulation, or other market characteristics would you
like to see in order to assure greater adoption of environmental technology?

3.7 Is it helpful, actually, to refer to your technology as 'environmental' or would you
prefer it presented in different terms, such as 'more competitive'?

1 Firm x denotes one/more particular frrm/s of the sample
2 Please refer to annex 4 for an initial list of ep options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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3.8 In what ways do you interrelate with the specific firms in our sample?
List firms... list interactions

3.9 Do you have any specific comments about the firms in the sample?

Section 4: Future directions: changes in market and expectations
(open, unstructured)

4.1 What future changes and challenges do you expect over the next few years?

4.2 Do you see environmental issues as a key part of your market planning? How
and why.

4.3 How will your services change to accommodate expected changes in market and
demand
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1.4 Year established

1.6 How is the body organized?
How many divisions, and what are the divisions (if applicable)

1.7.1 How does the organization report findings?
Publication of information, reporting, etc.

Version 15/11/01

Section 1: Basic data (semi-structured)

NGOs and community organizations

1.1 Name of organization

1.2 Status:
» International organization
» National organization
» Regional or local organization
» Regional or local representative of national or international organization

1.3 Self classification: what does the organization call itself?
» NGO?
» Community organization?
» Pressure group?
» Think tank?
» Lobbying group?
» Other?

1.5 Size of organization
» Membership?
» Number of staff, locally (in this office) or in total (nationally, worldwide)
» Numbers of offices nationally or locally
» Budget (if possible to be told)

1.8 What links to other information or activist groups? (if possible)
» Newspaper / media
» Other NGOs
» Other ..
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Section 2: Environmental issues: problems, objectives, statements,
policies, regulations (semi-structured)

2.1 What are the key objectives of the organization? (open question first then
present the list)

Objectives Priority of organization (please
rank: 1=not important, 5=very
important)

Other (specify)
Other
Other
Environmental protection?
Social justice? (local inclusivity)
Workers rights and health?
Information and support?

2.2 Why is it necessary to have political activism from your organization? What
form of environmental or political control is missing in local or national or
international politics, or within firm regulation?

2.3 In environmental terms, would it be possible to indicate how far you perceive
the following types of pollution to be the most important threat from industry in
your area? Please rank these 1-5 (where 1 is not at all; and 5 is very much)

Type of pollution 1 2 3 4 5

Noise pollution
Air pOllution
Water pollution
(please state:
river/lake/sea)

2.4 What current or past campaigns have you undertaken?
.

2.5 And have these been at the local, regional, national, or international level?

2.6 What have been the key points of concern that have motivated your
organization to take action?

2.7 What have been your greatest successes so far?

2.8 What have been your greatest problems or (possibly) failures so far?

A8-2
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Section 3: Specific firms and technology (semi-structured)

3.1 What specific actions or campaigns have you organized against this particular
industrial sector, or particular sampled firm?

3.2 What were the impacts of that action?

3.3 Do you have any specific comments about the firms in the sample?

3.4 How far does your action relate to technological change? (please rank
according to importance)

1-not important, 5-very important
Do you try to resists technological
change by companies?
Do you encourages the adoption of new,
perhaps cleaner, technologies?
do you seek greater inclusion in decision
making about technologies?
Are you not specifically concerned with
technology, but in other aspects of
environmental performance?
Other ..?

3.5 How far do you cooperate or ally with other organizations when conducting
lobbying or campaigning? (please rank)

1=not at all, 5=very much
Universities
government technology offices and agencies
international organizations
private-sector firms
private-sector consultancies
NGOs
Media (print? TV? Radio?)
Other ... ? (specify)

3.6 (Please think about how you ask this question. It is possible that this question
may not be relevant for this particular NGO or organization. But if you can ask
it, and the organization has strong views, it would help the rest of the survey.
You may wish to change the words from those used below).-

One of the main reasons for us conducting this survey is to understand how and why
firms may change technology, especially environmental technology. If you are
involved in discussing different technologies, is it possible to ask why you urge firms
to change technology?
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Please elaborate (and rank in importance):

Reasons for technology changes 1-not important, 5-very important
Cost reduction (specify if labor costs /energy
consumption/ consumption of raw materials)

productivity increase (in terms of increased
volume of output)

Quality improvements (specify whether process /
product quality)

meeting environmental regulations /standards

opening up new markets

extending the product range

environmental pressure from NGOs, local
community, business associations/other firms

Other (specify)

3.7 What is restricting (if anything) the adoption or development of cleaner
technologies by firms 1?

(please let the interviewee elaborate first, and then perhaps suggest the following
options as suggestion.

LET THE NGO SPECIFY THE REASONS, but the following RANK IMPORTANCE
may be mentioned by them, or by you in order to suggest 1-5
options ...
Lack of information?
High implementation cost?
No alternative chemical/raw material input?
No alternative process technology?
Uncertainty about performance impact?
Lack of tradition/skills?
Other: specify ,

Section 4: Future directions (open, unstructured)

4.1 What changes are required to improve the current regulatory framework for
industry?

4.2 What are the obstacles to these changes?

4.3 What are your future priorities for lobbying or campaigning in relation to
industry, and particularly the environmental performance of industry?

I Please refer to annex 4 for an initial list of CP options -this list needs to be revised and updated by the
national institutions (sectoral technology specialist and cleaner production specialist)
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4.4 Do you think the regulatory system may become more environmental in the
future? How will environmental issues be seen in the future?

4.5 What will be the most powerful in the future? (and please rank)

Form of regulation 1=not important, 5=very important

National regulatory system
Firm-based systems of regulation
International systems of regulation
Other (specify)
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t12534 -----------. % t12543 %-----------.
t12534 -----------. % t12543 -----------. %

t12534 -----------. % t12543 ...----------. %

...
o ).J

t12534 ........ _-------. % t12543 .----------------- %

t12534 ------------- % t12543 ------------------ %

o

US'::LVlPl1'1.lLLClUfJLS'U('I.l'f)nn~).J~~mYl)

U S'::LVIPl~~ff$'fl L).Jlm LL~::LL~'I.l'1VI'1...

o LVltJlI1N

o LVltJYl'1~il'f)).J(lUS'VI'ii'1).J1UII1'flu'ii'f) 1.12)

Ü 2539

t12543

LLCJ'I.lnn's-::u,)'I.lmS'CJ~ III

LLCJ'I.lnij~tJLL~::~ liJ,J'I.l'1

LLCJ'I.lnul~'1S'/~VlmS'

~'I.l1 (LUS'VlS'::ll)

o

o

o

"nniJmS'~~'fl'fln LVItJ II1N LUS'VI.S'::1,JUS'::LVlPl~~~'fl'f)n

o US'::LVlPl1'1.ln~).J~~mvm'lS'u -. .

o

m S'~'1~'l.htJ CJ~1I1.rlN'I'1

o ~T\..\'l.hWl'1tJ1'1.l1.JS'::LVlPl

1.13.1 ~'1'1.l')'I.lYl,rn~'1'1.l1'1.lnS'::u')'I.lmS'CJ~1I1

~'1'1.l')'I.lYl,rn~'1'1.l1'I.l~t.h tJij~ tJLL~::~liJ,J'I.l'1

~'1'1.l')'I.lYl,rn~'1'1.l1'1.l~ti')tJ~'1'1.lUl~'1v~Vln'1S'

~'1'1.l')'I.lYl,rn~'1'1.l1'1.l~ti')tJ~'I.l1 (LUS'VlS'::1,J)

1.13.2 YI,rn~'1'1.l~iJuS'::~umS'nr.yh~'1'1.l1W;h~uS'::LVlPl

~ rn'l.lmYl'lJ'f)~ul';VI

1.14.1 'lJ'I.l'1V1'lJ'f)~Ul~ (~"'1S'N'1"'1ntJ'f)VI'lJ'1tJ)

1.10

1.11

1.12

1.13

1.14
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2.2 P1,)1)J~'f)\lnlj'sn'f)\l~nA',~
2.2.1 f1'J1),1~'tl\ln11'\..l~n'lJtl\l~nph1'Wn11~911ru1~'tl~'WPi'1~

I
II
I
I
I
III

"
f1ru111i'/1'J),I~ ..:m111lJ1tl\l j;]1),1m [;11fJ1'Wj;j1\11. ~
(l1.h~ 1::1.J~tl),l1 [;1131'W~~n ph ~tl\l n 11)

oo

o 1::tJ::mnn11~\I),1'tllJ - -~- - - - - -~~1-(i~;-~~~~)----------------------------------------------I
~n Pi'1j;j1\11.h::LVIPIij fl'J1),1~t)\ln11 LL[;1nj;j1\191 n~n Pi'1111tJ1'Wtl1::~~ ~ ~~~ 1~-~~-~~i~-(1~~-;ri1~~~~fj~~~~.
j;j1\11.l1::LVlPI) ~_.

o hi1'li

o 1'li (l1.l1~1::lJ). --------------------------------------r---------------__ II
1'W1::tJ:: 10 tI ~~1'W),I1f1'J1),1~tl\ln11'lJtl\l~nPi'11'Wc;i'J~'WPi'1ijViPlVl1\1Ylj;j1\111.l91nL~),I'\..l1~ 1~--------------------~

(L'li'W ~nPi'1ijf1'J1),1~tl\ln11~'WPi'1~1,jijeJ~m::VllJj;j'tl~\ILL'J~~tl),l) 1
o 1,j Ll.l~tJ'W

o Ll.l~tJ'W (l1.l1V1tl~lJ1tJ) --I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~III

J

2.2.2

2.3

11f11 flru111i'/.
" "f1'J1),1t'WLLN 0 'W'tltJ 0 'W'tltJ

0 1.l1'Wn~1\1 fl\l~ 0 1.l1'Wn~1\1 f1\1~

0 ),I1n 0 ),I1n

" .. " .... ..
0 ),I1n'lJ'WL1tltJ1 0 ),I1n'1J'WL1'tltJ1

o

o

o

o
o

'lJ'tltJ

1.l1'Wn~1\1 f1\1~
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:;"
).J~m,)::Vll\l\.l1

(LUT~T::ULL"'~\lJlfiTT).J'Jll~~lcJlfu i:J~nT::VlU).

..
ml).J~I~t1!n~£JVlfi

"'1f;1~1~1mJ

~ [ij.J\.Il~\.I~h/i:J~f;1ncuayf[;]')1mJ
,

L~).J~,)\.ILLt.i\lVll\lmTf;1~I~

"~~f;1\.1Vl\.l•
~ [ij.J\.Il1,x~\.I~h/i:J~ f;1ncuayfij~n~cu::~ LPl~L'tlYn::Vil1il\l~In'lJ'El\lI"iLL'1i\l

"

tUT~1,xml).J~I~ruUll).J~I\.1,)\.IfOlf\l~lcJlfutVlT~'Vil'1 tVlT~IT e-mail ...1tlmT.Vi~fOltJt~tJf;1N1\.1~ " .
,r');r'fl1J11\l1~\lLL~~\l1\.1f;11T1\l(~I\.1,)\.IfOlf\l: 0, 1 C;\l5. 6 C;\l 10, 11 C;\l20 ",1'fl ).Jlnn~1 20)

,
o L~).J~nWl1'Vi'1ltl\l'Vi,rn\ll\.1 ~\.I1

o hJij

...
o ).J

2. 7 mHJVlfi~Yn\lu1-,;'Vl1if L~tlL~1-).J~h~fOl,)I).J~1).J1Tel1\.1mTLL'1i\l-nU

(l1.1T~L~tJ\l~I~Uml).J~I~t1!~ln 1 = ~1~t1!ÜtltJ~~~ ; 5 = ~1~t1!).Jln~~~)

2.8 LLN~\l1~~yh1,xU1-,;'Vl~tl\l mT~ [ij.J\.Il~~ml).J i'l1).Jl Tel1\.1m TLL'1i\l-n\.lLL~::mT1-if n~£JVlfil1il\l1

o L~).JtJtl~'1I1tJ 0 L~).Jm'Vi'Vi~\.I1,xu1-,;'Vl 0 tJnT::~ufOlCUm'Vi~1Ul'1ltl\l'Vi,rn\ll\.1.

('11)

2.1 0 u1-,;'Vl'1l'fl\lv11\.1~~I\li:J~nT::VlUVl1\l~\lLL')~~tl).J).Jln",1tlütlm~tJ\l1T

( 1 = hh~tJ ; 5 = ).Jln~~~).
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NGOs

,rn~EJw,rn~n1;'1

~'flv11\11

lh::'Jl1'Jlkl~'JhJ

\I~/EmL~n

n1~tltln 11Jtl~n.!1[;J

n~vikl1~~~

n1ni'fl~~m'J::
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o

o

o

o

o

~

I
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J
1
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I
I
I
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I

o

o

o

o

o

LflEJo

'" 0 0 _, -=I I O.o:::lo.,'.. 4 IV

'lJ'flL~kl'flLLkl::/ m LLkl::kl1~1n~~1f1~'V11\I~m"l [;J1\11~~~[;Jtln1~~1 Lklklm'HJ'Vlfi'lltl\lm1=t'Vl

o hJ1-rl
o 1'll

o n1~tl¥1Jtlt\l1kl'Vl1\1~~~kl 0 n1~Qnü\lÄ1JL~EJhh~~1~

1J1~'Vl'lJ'fl\lvi1klLflEJ1~¥1J~~ n~::'Vl1J~1nn1 mUNrlv11\11'lJ'fl\lNGO Vi1'f}'\,n.l'JEJ\l1klv11\11'lJ'fl\l~~'Jlkl

o hhflEJ

2.12

2.13



D

.... .... "
D "'~1n D '" D l.l'fltJ

0~lJ5'mS'~,rlJ~'1ll.lVl1-3~1l.lLVlAtl.ltfl~~-3mh') (tUS'",4''''~1~lJA,)1~~1~Cl! 1= ~1~Cl!iltltJ~~'" 3 = ~1~Cl!~1n~~"')

" 0 ,CJLLVll.l91V1l.l1tJ
'II
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2.14 ll.l"li')-3Ü 2534-2543 lJ1-iVlLAtJl~flJfh1tl-3L1tJl.l91nflnfl1~-31l.lLLfl~j;j1-31.h~LVlPI ~,)~~-3~LLVll.l41V1ti1tJ
'II 'II

(Supplier) L~tl-3ÜCl!Vl1m~4' "'m~~-3 LL,)"'~tl~Vl1tlhi tu~", 1~A,)1~~1 r1Cl!t"'tJ H' lJi') Lfl'IJ(0 hiLAtJ l~flJ

~11'fl-3L1tJl.l; 1 ~11'fl-3L1tJl.l~1~flJhJijCJfln~~VllJj;j'fllJ1-iVl: 5 ~11'fl-3~tJl.l~1~flJilCJflm~VllJj;j'fl

2.15 Vl1nlJ1-iVlilPl')1~~'fl-3m~1l.lm~uflJLu~tJl.lLVlA tl.ltfl~~H' lJ1-iYl''l~

D Vl1LVIAtl.ltfl~/VlfYitJ1m91n1l1tJll.llJ~iVl

D Vl1LVIAtl.ltfl~/VlfYitJ1m91n1l1tJl.ltlnlJ5'iVl

D mn111 ~mUl.lVl1-3mS'~n111 LLfl::lJ5'iVl~mn111(tuS'",S'~1.J)

mS'uflJ LU~tJl.lLVIAt l.ltfl~~ Ln"'~l.l~n d~]l.l

D ~l.l1 tuS'",S'::1.J

2. 17 v11l.lU~::L~l.l~1V1ti')tJ-31l.l[;j1-311~lJ5'mS'~,rlJ~'tl.lLVlAtl.ltfl~~lJ5'';Vll-if'fl~'flth-3h

2.16

Vlti')tJ-31l.l Pl')1~~1~Cl! (0-3)

ffi1J1fl ,u

VIti') tJ-31l.lLtl n"lll.l1l1 tJll.lu~~ LVIPI

Vlti')tJ-31l.l[;j1-31.h::LVIPI
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3.7 U~~Vl'1l'El~vi1'WYi'"l11ru1L~'W~1m1Vh{J11~n!J1::LÜtJU/-if'El1r~riUVl1~~~LL'J~~'fl~ L1J'W

o rh1ojfr.l1tJ~L~~~'W 0 lh::LtJ'lltjÜriVl1~U~~Vl (win-win situation)
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,
o LYi~rl'J1~~1~11nL'WmnL'li~_n'W

o
o

o

o

3.1 Lu1~1:;1.Jn!J1::LütJU/-if'flÜ~riu ~1'W~~LL'J~~f1~~Vl1~U~~Vl1ojf'El~LL~::'Elfiu1tJ~1n!J1::LütJU/-if'ElÜ~riu

L'I.\~1,r'W~t:J~(;]'ElU~~Vl'ilth~ 11

3.2 U~~Vl LrltJU1::~UÜ ry'l.\1L'Wm 1u5ü"m {J11~n!J 1::LÜtJU/_if'ElÜ.ffi'u~1'W~~LL'J~~f1~'1.\1'ElhI
o hhrltJ (_if1~lu{J1'fluojJfI3.4)

o LrltJ (LU1~f1fiu1tJ)

3.3 '1.\1nVl1~u~~Vl hi ~1~11n LLnt'1lm::u'J'Wm 1t:J~{J1(;]1~1tJ11~ l'i1~'El~L1-tJ'W1,x~'fl ~ rl ~f1~nun!J1:: LÜtJUI

_if'ElÜ~riu 1~'"l:: lMut:J~f1th~ 11

3.4 u~~ LrltJ~'J~~f1/'1.\11f1nu ~f1'Elnn!J1::LÜtJU/_if'flÜ~riu 1'W~'El~(;]1~1 (L'li'Wmn'l=t111tJ ~::L~tJ~'1I'El~_if'fl

ü~riU(;]1~1 'l.\1_if'fl{J1n~~~'J~L~f1ufuu~~~1{J11~1'W(;]1~1dJwX'W

o hiLrltJ

3.5 ~'El'flnn!J1:;LÜtJU/-if'flÜ~riu LrltJL,xrl'J1~'li'Jm 'I.\~'fl1'W~1'WLVlrlL'WL~~ L~'Elufuu~~~~ LL'J~~'fl~'I.\1'ElhJ

o hhrltJ

'1
I
I

1. 3. -------------------------------------- . III
2. 4.

III
I
I

~---------.-----.---------.------.-.---.--------------------------------------------.--------------------------------- .

.--------------------------------------------------------------------------------------------------------------------.111

I
I------------------------------.-------------------------------------._-----.--

I
1,xl'i1 LL'W:;tl11'Wm1L~'Eln1ifLVlrlL'WL~~~ L'I.\~1::~~ I
~~1~ LLN~~1'"l L,xrl'J1~~t!U~'4'W~1'WLL'I.\~~_ifm;!~LL~::1,x~'El'l.\tl'JtJ~1'W ,

~L~tJ'J-if'El~~~1~11n~'JtJu~~Vlvi1'Wl~ III
~'W1 (hh~1::1.J)

-------------------------------------------------------------------------------JII
3.6 u'~~Vl'1l'El~vi1'W~'WtJ'fl~('I.\1'fl~~~1'W1'"l1'WVl1~n!J'I.\~1tJü~riu1,xvi1'W)Ltl~LI:JtJ_ifm;!~m1U~'EltJ~~1l1'J::

'"l1n'i:1.N1'W1,x~1D11ru'll'Wl~fuVl11u L~tJhJtl ~Ü~ I
o 1'li 0 hn~

I
I
I
I

3.8 n!J1::LÜtJU/-if'ElÜ~riUVl1~~1'W~~LL'J~~'fl~

3.8.1 ~t:J~(;]'flrl'J1~~1~11n1'WmnL'li~_n'W'1I'fl~u~~Vl'flth~11
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3.9 nD~~LÜtJU/ojf'tlÜ-3rlUYl'N ~1'U~-3 LL'J(;)~'tl~'lI'tl-3r;i1-3U~~LVIPlij tJrl r;i'tl1'l'J1~~1~1 ~Cl1'Um ~LL'li-3-n'U'lI'tl-3U1-,;'VI

Vh'U~1'tlhj

o hjij

o jj tu~(;)'tlfiU1tJ

3.1 0 vi1'U~(;)~11'U'tl'U1Afi1nD~~LütJu/if'tlü-3rlur;i1-31"l~Lojf~-3'J(;)~'U~1'tlhi
o hi1'li

o 1'li vi1'ULfi11tJ~rn'Jr;i'tlL~fi1m~ru~-3nfl1'J'tlEi1-3h.
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vi1o

oo

I
I
I
I
I
I
I

~

I--------------------------.---------------------.---------------------------------

I
I

o 12Jn

o

o ij

o

4.1.1

4.1.2

4.1

~~~~~ 0 u1~n~1~(~1~~1~~~1~~11u)~ , ...
4.2 'IJ5_~Vl'lJtl~vi1~ih:;'IJ'lJm~~~m~rlnuny.n."I1'flhJ,

D m~f'IJ~'fl~~1~~1~~j1~ ISO

o ~~1 (LU~~~:;1.J)
4.3 lWlh~J:;tJ:; 10 Ü ~~1~~1'IJ5_~Vl'lJ'fl~vi1~nm~uf'IJLU~tJ~LVlrlL~L~~~~1~t1!'y\1tl12J

o 12Jij

m1LVi~U~:;~Vlfi1l1i'1m~c.J~~ (Vi"i1~N1"i1m.ß~1Nm ~c.J~~)

n1~uf'IJUN rlN1l1i'1c.J~~.riN'l'1/m:;'IJ1~m~c.J~~, ,

nD~:;LUtJ'IJ/~1~~j1~Vl1~~1~~~LL1~~tl~

m1LVi~~1~1~~~1~,

m1LVi~rl11~'y\~1n'y\~1 tJ'lJ'fl~c.J~~.riN'l'1

o o 2 o 3 o 4 o 5
I
I

1.

2.

3.
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üVi üVi eJf'lVil~
~ ...

eJf'l l~l.lVl
...

tJ1~l-ltJ(1l1~tflNm1 l~),Jrnl.l ~l.l~(1l rnl.lVll.l(U1Vl) m~VlU lll-l~~l~l.lVll.l, , ,
,

~11-il' ~1l.l~~ (U1Vl) l~l.l
.....

f3U1f'l
..

m1 ntJ),J t)l.l1~
r.i1tJ*

...
U~';Vlf'l~Vll.l ll')(1lf'lt)),J,

A8-li

4.1 0 ttJ1(1l1\Xfl')1),J~1F'1t1'llN~~1~l1i1~1~vi11\Xu~';Vl'lJt)~vi1l.l~1lUl.ltflNm1l1i1~1l.l;rt) 4.9

(1 = hJ~1F'1ru ; 5 = i:JeJf'l),J1n~~(1l)~ ,

~~lll1i1l 2534 U~';Vl'lJt)~vhl.ll~~1lUl.ltm~m11(1lü1~~1')tJf'l(1l),Jf'lJl1,)~~~LL')(1l~t)),J (L1l.l m1lLn1'lJ~ _

tJf'l1tJVl1~ (EOP) m1tlfultl~tJl.lm~U,)l.lm1eJ~(11 m11-il'1'(11t'l~U~f'l(1leJf'lm~VlUVl1~~~ll')(1l~t)),Jm1

tJ1~l-ltJ(1lYH~-~~1l.lllf'l~J1 m1tJfultJ~tJl.lt)~r1m llf'l~m1tlfUltJ~tJl.leJ~(11nru" lÜl.lrnl.l) Yl1t)),Ji~1\X

11tJf'l~l~tJ(1ll1i1~1 c;i~ll~(1l~1l.l(;m1~

- 112534 (U1Vl) 112543 (U1Vl)

l~l.lf'l~Vll.l,

~11-il'r.i1tJ1l.ln11~1lUl.ln11

~11-il'r.i1tJ1l.ln11U11~fn~,

llN~~1~ fl') 1),J~1F'1t1'~

n!J1~ LÜtJU/;rt)1r~F'1Ullrl~~1tlfu l1i1~1~1n m nn (1l),Jrl~M

),J1(111ij1l.l~1l.l~~ll')(1l~t)),JVin1l-ll.l(1lt(1ltJ(11rl1(1ll1i1~tl1~lVlPl ,
dJI

fl')1),Jrnt)~m1'lJt)~~i')),J~1lUl.l~1n~ (~f'l~),Jt)U, ~nA\ ~rl~VJl.llÜl.lrnl.l)

;rt)n1l-ll.l(1l~1l.l~~ LL,)(1l~t)),JVln1l-ll.l(1lt(1ltJlt!j'1'lJt)~n~m1llrl~~t1t)\Xl.l~ ,

m1 L(11'1tJ),Jc;i')1\XYl1t)),JlIit)n!J1~lü tJu/;rt)ü~ F'1UVlfl1(1l~1~~l;r ),J~')(1l~l.l1l.lt)l.l1fl (11

rnl.lVll.l'lJt)~Yl~~~1l.l LLf'l~~1t)Intl~UVll~tJ ltJt(1ltJl1tl1~ ttJ'llU, ,

4.7 1-1'1nvhwj'~h.J"i~t)'lJt) fl')1 ),J~üU~~l.l1l.l~t)~ m1l~l.l~1 nm.l')tJ~1l.l('h~1l-l"h tJ~1l.l~l.liHrt) n1l-ll.l(1l~1l.l

~~ II') (1l~t)),J1l.lm1n~),Jl-l1t)1\Xfl')1),J~ÜU~l.ll.ll-l1t) hi~ ,

o hji:J 0 i:J

nmntl1~lijl.ll~l.lfNVll.lInf'lt) (1l~l.ll'h1-il'r.i1tJ1l.lm1~1lUl.lm1llf'l~Ü1Nfn~ ll'l~t)~~m/t)tJmnr~1-il'".. .. ..
l~t)f'l(1l),Jf'lJl1,)~Vl1~~~ll')(1l~t)),J(i~m1l1l11.'lJ~tlf'l1tJVl1~ (EOP) llf'l~m1iJt)~nl.l~rnl.lll-l(11 (CT),

4.8

4.9
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EJ1no

o

'fJ [;1~1'j,1m~)J~'W~~ ~L'Wn~)J L~mll'W ('fJ [;1 ~1'j,1n ~~)J~'W~1- tl ~1 EJ~1)

'j,Itl'JtJ'l1W'IJ 1-~VI~'W~l,jL 'll'IJ1-~VI ~ ~1~o

o

. .
" '" !c"1 "'. Io L'W'WVlLL'IJ'lJLLn~'lIV1lJ~1EJVl1'l

o ~'W1 Ltl~(il~::1.J

Lmrl'lLVlrl L'WL~Ü~1if

o ~1EJ 0 hJEJ1mrn

'IJ1-~VI~'J)J~~Il'IJ'j,Iti'JEJ'l1W'lJ1-~VI~'W'j,I1~ hJL'Wm~tlf'IJ Ltl~EJ'WLVIrl L'WL~Ü

o hJ~'J)J~fl

o

o

o

LL~'ln(iH~\.!1Ol1n~)J'1l'WNGO LL~::'j,Itl'JEJ'l1'Wvi1'l1

LLNn (il~'W1Ol1mlmrl)J~~iilOl LL~::'IJ1-~Vlvi1'l1

LLNIOl'lLIOl~

'IJ1-~VI'lI~'lvi1'WLrlEJ~'J)J~flll'IJ~)J1rl)J/'j,Itl'JtJ'l1'WVl1'l~'1l1m~ ~'J)J~'l ~~ (il~WL~EJ LLi'l~LVIrl L'WL~Ü'j,I1~ 1,jL'Wm~tlf'IJ~

Ltl~EJ'WLVlrlL'WL~Ü

o hlLrltJ

I
I
I

~

I
I
I
I

..................................... ~•...........•..................... ~

1l1EJ1'W'lJ1-~VlLL~::'IJ1-~VlL'WLrl1~ 0 1l1EJL'WVf~'lt1'W 0 1l1EJL'W1.h::LVlPl
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n1ny;~rl'.11~l-l'l'l1nl-l 'l'l1iJ'1Itl\leJ~Innru'l'1

LL~\In(;l~'W~1'W~\ILL'.1(;l~tl~"1nNGOs 'll~'ll'WYftl\lCi'W.,
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3.4 n1n~).J~u'lJ'fl~p;h Hr.i1tJ~1'-1fU~1U5'::th Y/~~~1U 1l'1(l~U ~~~rl~tl5'::~Un15'LU~tJULLUf'l~LVlI'l LULrl~.
'lJ'fl~~5'ntOl(L'UY/1::1u~,)U~~n15'LU~tJULLUf'l~~~~lJtJ~1~ L1! [;11).J~u5'1n!l1~LiiU111tJ1u 10 Ü~~1U).J11 U

U5'::L!iiU'lJ'fl~5'11'l11l'1(l~U ~1U5'::U1 Y/~~~1U) LU5'I1l'flfiu1tJ.

3.5 tOl~LL~I1l~1~L~U~11'Wl11'l~[;Jm'-1m5').J~ul~ri'fl1~Lnl1l'-Jrl~1=t~tl~~LL,)I1l~'fl).J1UtULLUU111ln~N14'l1lft1~UtOl1n 1-5

(L~tl1 ~'fl hiri'fl1~Lnl1l).Jrl~1=tLf'ltJLLrl::5 ~'flritl1~Lnl1l'-Jf'l~1=t).J1n)

tJ'i::LllVl'll'el.:J 3,f~~'tt F1113,f~1ity

).J~~1=tVl1~L~tJ~

'-J~~1=tVl1~mn1Pl

).Jrl~1=tVl1~~1(n~N15'::1.J~1Li!U LL~~1 Vl::Lrl~1U '-11tlVl::Lf'l)

1. . .

2 .

3. .. L ..

tv . .....
..r~-a1;'UFl113./~1ity 1 - 5'lI'el'il1n~

"'lJ1I1lLLI'lf'lU'lJ'fl'-Jrl
"

~A11~r.i1tJ1un15'~11uUB~~~

1~~1'-J15'(lL~'fln1~~1nl'ls:iVlU1LLVlU'-11tll~~1).J15'(l LU~tJU

1l'1(l~U1Un15'~~l'11~.
1~~V11~L~'flnLnmrlU LVlI'lLULrlm Un15'm::u,)Un15'~~[;J

1~ m..i1 tOl~1tOl::s:i~rl n 5'::VlULnU1~Utlih~h
'lJ1U1LLl'lrlu~n1=t::~1'fll~~1'-J15'mu~tJuLLUrl~ n15'~1 LijU

n15'LLUUL~).Jl~
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3.7 ~-l~vi1tl~'f.l-lm~1~ijm~EJm:;cKummJ~EJtlLLtJ~-lLVI ~ L1.1L~~L~tl~1).J1~n1~tJ~1n~)'n~L"'ltll~~'f.l'f.l:;11 'f.l~1tl

~:;cKulVitl(f!;/U1~ V11tlu1iVlL'fln'lltl)..
1. . .

2 .
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3.9 vi1tlij-ii'fl ~~L;;;tl~d~ltlltJfi~~).Jvitl~~n"'lvi1-l11111).J~LL~~-llt)ltl~1EJm~-ii1-l~tlVl1tlhi (1tl~'Jtl~ L~EJ'JnUm~-W1

LVI~LtlL~~~LtJ~EJtlLLtJ~-lltJ~m~H'-l1tll~)~
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(UNIDO Project on Assessing the Uptake of Environmentally Sound Technology (EST) in

Selected Developing Countries)
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o LU~~'W(i:U5"l'1'ElfiU1~) '" .



o 1~1'1i
o 1'1i (LtJ~~'flfiU1EJ) ..
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3.3 1hlm1).J L~hl'll'fl\lvi1hl L~(;]~i'l~~n~vi11,xi'ln ~1~1 LilhlmntJ~EJhlLLtJi'l\lLVI~LhlLi'lü~1-if (mru1r.r ~~1 (;)U~,)1).J,~ ,

~1~ru"'l1n 1 = ~1~rui('flEJf'l~ 5 = ~1~ru).J1nYif'l~).... ...... .... ..

3.2 vi1hl~ ~~ 1th~ L~hl~1hl~\1LL') ~ ~'fl).JLÜhltJ~~L~hl~n\l~ iiUVlU1V11 hl[;1i'l1~'lI'fl\lvi1hl1 'Ii~1'fl1~
o 1~1'1i

o vi1hll~~~1~n~1~1hl~~')n~~).J1hl~,)hl'll'fl\ln1~~~~\IL~~'fl\l~n~L~~'fl\ln'fl

~')).Jn\lm~ 1if\l1hlL~~'fl\ln'fl L~~1,rhl

o ~hl1 (Lth~~~t.j) : ..

•

3. 1 u1';VI'lI'fl\lvi1hliim~ 1~u1mnLrin~).J LN\l1hlfJ [;1f'l1'\.m~~).J'\.';1tn.n.l,)EJ\l1hl(;h\l1Ü1\1~1'fl1~
o 1~

_ _ d Clod

Clhl f'l).J1~).J~~m ~~'fl~m"'l'flhl1
..;
'flhl1 (~~t.j) ..

m~i'l~lXhlVlhl (~~U~1LÜhlI'l1LLN\l1hl m~1ifY'l~\I\11hl m~, ,

1"~ -'1l,)(;]~lPlU) .
, ,

mnVi).J~i'l~~(;] (1hl~1hlm~LVi).Jm).J1rum~~~(;])

m~tJfutJ ~\1f) ruJl1Y'l (~~t.j~1 LÜhlf) n.ul1Y'l'll'fl\lm~U,)hl

m~~~(;]~1'fl~ruJl1Y'l~~(;].nru'l'i) .,

tJfutJN(;]1).J).J1(;]~f/1hl~ffinn~LÜEJU ~1hl~\1LL') ~~'fl).J
, oll :.J

t.jmün(;]i'l1~1~~

LVi).Jm1).J~i'l1 n~i'l1EJ'lI'fl\l~~ (;].nru'Vi'

LLNn lPl(;)WJhhl~\1LL,)~~'fl).J"'l1n'fl\l FlmL 'fln'1lhl '1l).J'1lhlYl'fl\l,
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•

3.4 m~l.Jfmlrn~hJ"11.J~:;1.h y.j~-l-lI\.l ~(i}Cl~1.Ji:i~V1fiy.j~~m:;~1.Jm~LlJ~t.I\.lLLlJ~NLV1Fil\.ll~~'1I'f)-lfi~n~ 1\.lV11-l1~, .
Ül-l ~lnVl1m:r'f)t.I LL~:;LlJ~t.I\.lLLlJ~-l'flth-lh (L'Uy.jl:;nnü~i:imnl.J~t.I\.lLLl.J~-l~lrn~(i}Cl~1.J Jll.J~:;l.Jl y.j~-l-lI\.l.
'f)th-li:i,rt.l~l~ru 1\.l~tl1.J10 t1~~I\.l~I)

• ~1Fil~ (i}tJ ~1.J .

.................................................................................................................................

• Jll.J~:;l.Jl .

• y.j~-l-lI\.l .

..................................................................................................................................

3.5 1\.lFi'Jl~~ ~ L~\.l'1l'f)-lvil\.l ii'f)~ln~ 1\.lm~l.Jf1.Jl.JNVl1'f)~oo.J\.l1L~'f)1~Ln ~m~ 1if LV1Fi1\.ll~~~~:;m~n~I~\.lÄ'f).
'f):;h (ll.J~~~:;1.JLVI(i}~~). .

... . '" F1'J13-l'6h~ty'IJ'fl'"l1n(;l

"'1I'WILLFi~\.l'1l'f)~~~

vi'\.lV1\.l1\.lm~~1LOW\.lm~~-l. ~

hJ~lm~Cl L~'f)n1if~I~LFii:iV1(;)LLV1\.lV11'f)hJ~I~I~Cl LlJ~t.I\.l

~(i}Cl~1.J1\.lm~~~(i}1~.
hii:im-l L~'f)nL~mn1.JLYlFil\.ll~~1\.lmm~::1.J'J\.lm~~~(i}

hJ LL\.\1'"l~I~:;i:i ~~m:;V11.JLn(;)~\.l'flth-l h

'111(;)LLFi~\.l~n~::V11'f)hJ~I~I~ml.J~t.I\.lLLl.J~-l m~~1 LoW\.l

m~LL1.J1.JL~~l~ .
~\.l1 (~::1.J)........................................................

......................................................................

3.6 m~l.Jf1.Jl.JNLYlFil\.ll~~~I\.l~-lLL'J(;)~tl~.
3.6.1 vil\.lvi''f)-lmn~\.lmnl.J~t.I\.lLLl.J~-l1\.l~1\.l1(;)Ül-l L~'f)1~Ln(;)m~l.Jf1.J1.J~-lLYlFil\.ll~~~I\.l~-lLL'J(;)~'f)~

o m~1.Js-m~

""o n{)V1mt.l/n{)~:;L1.Jt.l1.J

o ~n~ru::V11-lm~(i}~I(;)

o ~\.l1 (l1.J1(;)~::1.J) ..
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A8-5

o iJ (tll~Vl~::tJ) .,

3.9 vi1lJiJ-irtl ÄV1L~lJ~ LÜlJ!llfi~~'-ll1itlvn'"ll1i1-.11 (;l1'-l~ LL~V1-.1WllJ~1tJm~1-.1 !i1lJ~1tlhJ
o 1"JiJ

3. 7 1lJm1'-lLth..l'"l1-.1LL~,)vi1lJ!i1tl-.1mm~V1-.11~L~lJ~1LVlALlJL~~'/Jtl-.1vi1lJLÜlJ)j1il~riU~-lLL,)V1~tl'-l~1tl!i1tl-.1m~~'"l~

LL~V1-l1lXL~lJLÜlJ'Elth-.1~lJL1lJ LÜlJA,)1'-l1ri\'LmtJtJVl1-.1mnL'li-.1-nlJ~L~iltln~1 ~1tl 1,.1

o 11
o 1"n1
o ~lJ1 (tll~V1~~1.j) .

""(tllJ1 ~~1.j) ..

,rry;!~~~'f}f!~n~

U. M~llL~n'Vnil'll6 ~1riV1

lX1-.1lXlJ~,)lJ~1~ruil~tJAA~filJl~~1~, ~,

U. tJllJL~V1LVin'll1Vl~)j~~ ~1riV1~

tJ. ~tJ1'-lLll~LVin'lf'q1il~1~n~~'-l ~1riV1

tJ. L~tJ-.1LL~-.1LVin'll1Vl~lJ~~Vl1~~1riV1

tJ.~VltJ1~'-l~~tl'-l~1riV1

u. LL~lJVl~iLVin'll1Vl~~1riV1

tJ. ~tl1'"l~'-l~~tl'-l~11VltJ ~1riV1

tJ. lVltJ;a~LVltllJ ;alJ~~Vl1~ ~1riV1

u. tN-.11lJ~'-l~~tl'-l~11VltJ (1980) ~1riVl
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d.... it <vd.1d .1 1-"(;1'fl'W'Vl 4 'Vlfll'Vl1.:J 'W'fl'W1F1(;1 : F1'J13.1F111P1'Vl'J.:J'Vlb1J~UJ'Wbb1J'a.:J1J(;1'fl(;1'a11P1

4.2 vi1'WL~'1 L~'WF'I':l1~~1 ~C1!'lItl\lth::L~'W~h'W~\1 LL':l~~'fl~~1ij ~~ 1'Wn11':l1'1 LL~'Wn11111f'l1~viTtl hJ
o hJij .

Q. cJ _lei 0.., 11
o ~ Vl1'W~F'I':l1~F'I~':l1~m1~~1F'1C1!mJ1\1 1 , .
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bA'ä-3n1'ä~~~"lI'f)-3 UNIDO

n1'ä'l..!'ä~ Lij'W A"J1:JJ L"li"I.~'11.1L~'f)-3

L'VIAb 1.1b~~ L~'f) n1'äYr lijJ'W1~-3 LL'J ~i'f):JJ'f)~1-3~-3~'W"l 'W'lh::L 'VI,",ri1~-3Yr lijJ'W1

(UNIDO Project on Assessing the Uptake of Environmentally Sound Technology (EST) in

Selected Developing Countries)

.
1 . 1 ~tJ tJ-3rl n5' .

1.2 ~C11l.l:;

o tJ-3rln5'5':;Vd1-31.15':;LVlPI

o
o
o

1.3 5':;1J~m;-n.l:;"lJ'fl-3tJ-3F'1n5': iJ~tJL~t1n~1tJ:;h

o NGOs

o tJ-3rln5'~),J'Jll.l

o n~),J~ri'fl1,xLii~Pi')1),Jn~~l.l

o n~),J5':;~),JPi')1),J~~

o n~),J LLl.l,)1')),JL~'fln1'lLPl~tJl.ll'vl')(;h-31

~..J 0 I ~ fI" •

1.4 uVlVl1n15'n'fl(;]-3'fl-3rin'l .

1.5 "lJl.l1~"lJtJ-3'fl-3F'1n5'

o iJ~1l.l,)l.l~),J1:nn(l1.1'lVl5':;1.J) ""''''''''''''''''''

o ~1l.l,)l.l'W11n-31l.l (L'U,.n:;1l.l1.1'l:;L VIPI 'vlrtJ"l :;5'')),J'W11n-31l.l1l.ltJ-3 rln5'LPlrtJ'li1t11')),J5':;'vl~1-31.1'l:; LVIPI~,)t1nl~)..
~1l.l,)l.l'W11n-31l.l~,"'vl),J~ ril.l

o hJ5',)),J YloJn-31l.l1l.l'fl~rln5''vlrtJLrirtJ'li1t1'l:;'vl~1-31h:;LVlPI

o 5'')),J 'W11n-31l.l1l.ltJ-3 F'1n5''vlrtJ LrirtJ'li1t15':;'vl~1-31.15':;LVlPI.. . ..
o 0 '" '" 1 1.1 .. 1 ..... '" '"1" ."l1l.l,)l.l~1l.ln-31l.lVl-3'vl),J111(1l1t1 l.l 5':;LVlPI'vl5''fl1l1t1 l.lVltJ-3V1l.ll.l1 n (11) LL'vl-3

-3U1.15':;),J1n.l (lh~'1),J1'lC1U'fln Uf) ..
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1.6.1 ~n~ru:;LAN'i'lhaJj-t.llj''lI'il'l'il'lrfm'

.::10 0 ~ I

1.6.2 ~"'lIU'JULLeJun LLeJunj")~"'lIU'JUVI'lt.l~~ AU L~mLU'lLÜU

1. LLeJun ~IU'JU AU

2. LLeJun ~IU'JU AU

3. LLeJun ~IU'JU AU
o

4. LLeJun "'lIU'JU AU

1.7 rii'il2;j'(\[;jl'l1 'lI'il\l'il\lrfm'

1.7.1 'i'l1~1j't1~Ut.llj'JtJ'(\:;L~tJ~'lI'il\l'il\lrfm'vhUL~'ilth\lh

o 'Jlj''i'lIj'/~\I~~whl1mj'
.o:!I ..... ~ 4 tro 'i'l'ilt.lU\lMl'Vi~'Vi

o L'JUL'llvl

o ~U1 (hJj'~j'::1.J) .

1.7.2 i:Jmj'~~~~L'iln'i'lIj't.l1'flj'ltJ'lIUrii'il2;j'(\[;jl\11 'lI'il'l'fl'lrfm'LeJmL'Viit.l1'flhi

o hji:J

o i:J (Llh~j'::1.J) .

Go'.o:!I Q .,..4dI Io t.lU'l'i'l'il'Vi~'Vi 'i'l'il[;Jl\11
,..o NGOS'ilU1

o ~U1(hJj'~j'::1.J) ..
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a1~UA~1~~1Ä~~1eLU~~An~
(1 Ä'e1hi~1Ä~ LL~:: 5 f,i~ ~1Ä~~1n)

A8-3

2. .. .

3. .. .

L~fl A,)1~LÜ'Wfij'j'~ 1'W~-:JfI~ (1'Wj':;~uvrfl-:J ii'W)

~V1fi ),l'W~t1'll'WLL~:;~'lImY'l'llfl-:J fI'WVi1-:J1'W, ,

2.2 L'" [;l1Vl'El-:JAm'll'tl-:Jvi1'W~-:J~ fI') 1),l~ 1 Lü'W~~:;Uffl-:J Lojh~')),lnu ihmj'),lV11-:J mj'Lrifl-:J 11JLLUUm j'fI,)U fI ),lV11-:Jm j'Li:lfl-:J
q , '\I.

",1'tJV11-:J~-:JLL,)Vl~'tl),l~'lI1 Vlmtl11.l~1nmj'Ujfl-:Jj':;~U'll1 ~ LL~:;j':;~U'W1'W1'll1 ~f\'tl'tl:; 11",1'tJ~:;Lij'Wn!J Lnru-n'll'fl-:J~j'ii~

1. . .

2. 3 ~-:JLL~Vl-:J1~L~'W~1),l~~~Y\1'W'tl199:;Uf'fl-:J1.lj':;~U~1n),lf'l~1ffi1~CY'll'fl-:Jmfl~[;l~1"'nIT)J~'W(tJLLN",1'tJ 'W LLf'l:;)Jf'l~~ 1Vl

~mfl'fl[;l~1"'mj'),lfl')j'1~fI')1),l~1~cy1'Wmj'Ü1ÜVl),l1n~~Vl ntru1~Vl~1~U91n 1 - 5 (L~'tl 1 ~'fl1lJLf'lti LLf'l:; 5

Ä'tl),l1n)

t1'ä1::Lm'l"ll'e1~~~~ti 1 2 3 4 5

),If'lY;~V11-:JL~t1-:J

),If'lY;~V11-:Jt:l1mPl

),l~Y;~V11-:J,j1 (mru1j':;U~1LÜ'W LLlJ~1 V1:;L~~1U ","1'tlV1:;Lf'l), ,

........................................................................................
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0 Yl'el'ln'U

0 [l$j1l1f1
"

0 ~:;~1J'll1~

0 ~:;~1J'U1'U1'll1~
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3.1 'fl-3rlm'lJ'fl-3'1.hwiln'"lm1~'l-i~'fl1ruNrlLthJn1n'il'Y'l1~ L~'fltll'fl~1U'flf;]~1'l-lm1~~-3V1'flv.J'flmJ'fl~'l-l~'flhJ'fl~hÜ1-3,

'h.hl'l1~tJtJ-r,;'V1/'fl-3rln1~vi1uil f"I')1~L~m'if'fl-3~-3mh),

o hiil

o il (ttl1l'l1~1.J) .

1 .

2 .

3 .

4 .

5 .

I I I I to-

3.3 ttl1l'l1~tJii'fltJ -r';V1/'fl-3rl mYi'l'huii 1"1,)1~Lnm'if'fl-3 LL~~1~tJ1"1,)1~Lnm'if'fl-31Ju, ,
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n'l'ä'lPh ~ihln1'ä'~tl~~u~~tl~.:J~ 'VIf!t 'Ut~!i 1 ~'ellaJ~1fltu Lb~~ 5 ~'el ~1fltu3J1n~ ~

m5'~tI1t112.Jvltl~huu1'~Vl1Un15'~~:;LU~ElULLU~'I LVIALUL~£j

Ü1'1V1~tlhJ

vi1ul~~,ru~uum5'Lu~EluLLU~'I LVIALUL~mVl~V1~tl LVIALUL~£j,

~:;m I11Ü1'1V1~tll~

vi1ul~5''lU5''l2.Jiftl~tuYi~1 rlCJdvl1'11L~tlm5'c;i l11~u1~1U~1U

LVIALUL~£jÜ1'1V11tll~

vi1ul~1~ ri1il'lCi'l L~tl'lLVIALUt~£j LLvlvi1urilil'lCi'lAn.lJl1~m5',

~1 LtlUn15'~1U~'I LL'll11~tl2.J~'lEl1'llVl~tll~
cl
tlU1 .......................................................................

.............................................................................

3.4 vilUA I11rj1m 5'~1 Ltlun~nm,J'lJ'fNVloJ'l El,nUvilU~ t,J~vltlm mJ~ElULLU~'ILVIALUL~£j~U~1 rlCJd~nniltl ElL-riEl'l1111

1UU5':;L~U[;m,J [;115'1'1vltllun LL~:;nm.n~ l11'fiu~uf1'l12.J~lrl ru~'lEl, v

3.5 A'l12.JL~tI'l~U'lJtl'lvilUnU n15'Lif11'l2.JLüum ~ ~2.J1:nnVl~tlL~tl t,J~1Uf1'l12.J1'l2.J~tlnutl'l Am~u Lntl ~tl'l m5'LÜU

c;i'l-W1V1'1tlLÜUn15'5'n.l5''IAL~tln15'n 2.J1niltltIL-riEl'l1111(mn.l1~ I11tlU~u),

I ell Q..I' d'

Fl'J13J'ä"UJ 3J'elmJ'el.:Jf!n'ä'

l.JVl11V1t11~Elvl1'11

tl'lAn5'V11tlVloJ'lEl'l1UffiU1~~~,rU~UUL VIALUL~£j... ,

tl'l An5'5':;V1rj1'1U5':;LVI~

NGOs

~tlvl1'11 (~'I~l.JvrLVl5''.1PllJ1V1tJ)

~u1(5':;1..J) .
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2 .

3 .
c

~~n~~l.I1

~l.I1 (~:;1.J) .

n1~~Vl"h1ifr.i1t1 (~:;U~1LÜl.l rl1LLN~1l.1 m~1ifVi~~~1l.1 n1~1-ift)(;1C1, ,

~u) ..

mn'W~~~~~(;1 (1l.1iX1l.1m~L'W~ili~10.ln1~~~(;1)

n1~Ufuu ~~~0.l1l1Vi {~:;1.J~1LÜl.I~0.l!11Vi'1J'tl~n~:;u,)l.In1~~~ (;1~1'tl

Aru!11Vi~~ ~~ (;1) ..
n1~~~ (;1(;11~~1(;1~j1l.1~1'tln!J~:;Lütlu,ihl.l~~ LL,)Vl~'tl~

n1~LtlVl(;1~1Vl1~).]

n 1~L'W~ m1 ~~ ~1 n~~1t1'l1'tl~~~ (;1Jl0.lcv1

LLNnVl~l.I~1l.1~~LL,)Vl~'tl~~1n NGOs 'll~'Jll.lVf'tl~~l.I ~~1A~fi~n~ ~1'tl, ,

1. . .

3.6 "nnvhl.lii~,)l.I1~~ 1l.1m~LL~nLtJ~tJl.ILVIALl.IL~~ Ln iX'tl,m1~Vlnu L~(;1~~~~1rT ru~vh1,x~\.htJ~1l.1vi1l.1~tJn~'tl~. ~
1~fi~nlil LU~t1l.1LLU~~LVIAt l.It~~,

...
'fll.l1 (~:;1.J) : .

1).]iiVl1~L~'fJnLnmnu LVIAt l.It~~1l.1m~m:;u,)l.Im~~~ (;1

1).]mit ~~1~:;ii J:J~m:;Vlu LnVl~l.Imh~ 11
'lI1VlLLA~l.I'r1m1:;~1'fl1).]m~1~C1LU~tJl.ILLU~~m~~1 LUl.I

mnLuuL~~l~

ii rl11-ifr.i1t11l.1n1~~11tJuDu~~~

1).]~1~1~m~'tln 1-if~1~LAiiVlVlLLVll.I~1fl1).]~1~1~C1LU~tJl.I

t)(;1C1~u1l.1m~~~(;11~,
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.......................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

4.3 1'W'El'W1f1VIvi1'Wf11~~ 19~4' ~ f1'J1)J~1 rlru'lJ'El.:Jn15'L9 ~91l-11'El~ruN f11'W?l,)'W~L~mif'El'l rlU'El VIm'\.-m~~)J 1'W?l,)'W'lJ'El'l
... .". . 'I

m~tlBu~ [;]'El~'1 LL') ~~!J)J t~tJ')'l m ~'QVImVIn ~~)J9 ~rl'El~ 15'LÜ'W~'1~1 rlryü 1'1

4.4 v11'Wf11~~1~:;uU'lJ'El'ln!J'vI)J1tJ 1'W'El'W1f1Vl9~~'))JL tl1tl~:;L~'W~f1'W~'1 LL,)~~'El)JLif1)J1)J1n~'W'vI1'il hi LL~~tl~~L~'W

~ 1'W~'1LL') ~ ~'El)J~ f1')~9 ~~1 Lif1)J1 i'))J~91 ~ru1 L~ )J~'WLÜ'W'iltJ1'1hü1'1

o hjrl
o rl (ttl~~'ilfiU1tJ) .

~tlLL'l..J'U'lJ'el.:mD~)J1£1 1 ~'el hhh~t)J U~:: 5 ~'el ~1~t]J3nn

~:;uu n!J'vI)J1 tJ'lJ'il'l'1l1 ~

~~uu n!J'vI)J1 m'U'Vn ~~~ii9

~~uu n!J'vI)J1m~'vI~1'1tl~:; LVIPI

~'W1 (~~1.J) ........................................................

......................................................................
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