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Executive Summary

Greening the Supply Chain:
Development of a Model for Application in Thailand

1 Project Rationale and Background

The concept of Greening the Supply Chain (GSC) is being widely applied by
Multi-national Corporations (MNCs) and other large overseas organizations. The
application of this concept has been typically to respond to the trend in sustainable
business development and intemational trade agreements that place increased
_emphasis on reducing environmental impacts. As part of their manufacturing
process, these MNCs rely on resources and raw materials from a range of suppliers.
MNCs therefore need to select suppliers that can manufacture products to
specifications and standards for both the product as well as the production process.
Selection of suppliers to meet these standards might be pursued in the form of
choosing qualified suppliers based on criteria, or providing assistance for existing
suppliers to upgrade their standards to MNCs requirements through technology
transfer or capacity building programs.

Thailand has numerous small-scale suppliers operating in the supply chain
with the MNCs and/ or large domestic companies. Consequently this research sought
to develop a model to operationalize Greening the Supply Chain in the Thai context.
The research was to be conducted and the findings publicized to various business
sectors to facilitate them acquiring knowledge and better understandings on such
concepts that will encourage them to adopt the key principles into their production
and management activities.

Consequently, the Thailand Research Fund (TRF) and Thailand Business
Council for Sustainable Development (TBCSD) designated the Thailand Environment
Institute to undertake the Project on "Greening the Supply Chain: Development of a
Model for Application in Thailand. " The objectives were to:

1. Develop and test the GSC model,

2. Stimulate targeted business organizations for applying supply chain

management concepts, and

3. Establish the Thailand Green Purchasing Network (TGPN) to expand

markets for environment-friendly products as part of demand-side
management in conjunction with supply-side management approaches.

This was intended to create consciousness and awareness on the issues, and
foster better environmental management in the overall industrial picture of the
country.

2, Methodology

A review of Greening the Supply Chain operations in the country and abroad
revealed that there are several methods and approaches currently in practice. In this
study, “Partnership with Suppliers and Buyer's Assistantship” to enhance suppliers'
products or environmental management activities, were jointly adopted through the
following set of activities:
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Activity 1 Invite members of TBCSD to participate in the program.

Activity 2 Stage a project opening conference to introduce the concept of
GSC to industrial groups and interested persons

Activity 3 Arrange 1st buyers’ meeting to classify project's procedures

and jointly determine guidelines for selection of suppliers.

Activity 4 Establish a Buyer's Working Committee to facilitate the
program, consisting of representatives from different
departments (e.g.. purchasing, environment and quality
management, and production), with 3-5 delegates from each
department.

Activity 5 Stage a 2nd buyers' meeting to agree on the project's

7 procedures and prepare plans of operation.

Activity 6 Identify suppliers who wish to participate in the program, and
have met the specified qualifications.

Activity 7 Arrange meetings with each supplier to clarify the project's
objectives, operational procedures, roles and responsibilities of
suppliers as well as appoint the ‘Suppliers Working Commitiee’

Activity 8 Conduct preliminary assessment of suppliers operations
regarding environmental issues, and jointly determine aspects
that must be improved.

Activity 9 Design and provide training programs on environmental
management tools to Suppliers Working Committee

Activity 10 Establish Thailand Green Purchasing Network (TGPN)

Activity 11 Conduct conference on Green Purchasing to publicize TGPN
to industries and interested persons

Activity 12 Create a website for the TGPN

Activity 13 Monitor suppliers’ operations to gather outcomes, problems and
efficiency of the project that will enable improvement of the
operations in the future

Activity 14 Evaluate suppliers, compared with plans to improve the
environment which were defined from environmental problems
during the initial stage

Activity 15 Develop the GSC Model and expand it for application in other
industries for creating knowledge and understandings on the
GSC concept and can adopt it into organizations'
environmental management activities. -

Activity 16 Arrange  dissemination seminar to publicize project's
achievements and concept of GSC

3. Results of the Study

The project " studied buyers that were members of the Thailand Business
Council for Sustainable Development (TBCSD). The three buyers participating in this
project were Siam Cement Public Co., Ltd., Siam City Cement Public Company
Limited and Advance Agro Public Co., Ltd. Subsequently, six suppliers were
selected to join in this project as follows:

|~ “Suppliers. . | _ Activity Type

Siam Cement 1.PT. Lathe House (manufacture parts for Siam
Public Co., Ltd. Patanakolakarn Cement)
Limited Partnership
2. E.T. Cholburi Transportation services (transportation of
Transportation Siam Cement's products)
(1996) Co., Ltd.
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Executive Summary

Greening the Supply Chain:
Development of a Model for Application in Thailand

1 Project Rationale and Background

The concept of Greening the Supply Chain (GSC) is being widely applied by
Multi-national Corporations (MNCs) and other large overseas organizations. The
application of this concept has been typically to respond to the trend in sustainable
business development and international trade agreements that place increased
emphasis on reducing environmental impacts. As part of their manufacturing
process, these MNCs rely on resources and raw materials from a range of suppliers.
MNCs therefore need to select suppliers that can manufacture products to
specifications and standards for both the product as well as the production process.
Selection of suppliers to meet these standards might be pursued in the form of
choosing qualified suppliers based on criteria, or providing assistance for existing
suppliers to upgrade their standards to MNCs requirements through technology
transfer or capacity building programs.

Thailand has numerous small-scale suppliers operating in the supply chain
with the MNCs and/ or large domestic companies. Consequently this research sought
to develop a model to operationalize Greening the Supply Chain in the Thai context.
The research was to be conducted and the findings publicized to various business
sectors to facilitate them acquiring knowledge and better understandings on such
concepts that will encourage them to adopt the key principles into their production
and management activities.

Consequently, the Thailand Research Fund (TRF) and Thailand Business
Council for Sustainable Development (TBCSD) designated the Thailand Environment
Institute to undertake the Project on "Greening the Supply Chain: Development of a
Model for Application in Thailand. " The objectives were to:

1. Develop and test the GSC model,

2. Stimulate targeted business organizations for applying supply chain

management concepts, and

3. Establish the Thailand Green Purchasing Network (TGPN) to expand

markets for environment-friendly products as part of demand-side
management in conjunction with supply-side management approaches.

This was intended to create consciousness and awareness on the issues, and
foster better environmental management in the overall industrial picture of the
country.

2. Methodology

A review of Greening the Supply Chain operations in the country and abroad
revealed that there are several methods and approaches currently in practice. In this
study, “Partnership with Suppliers and Buyer's Assistantship” to enhance suppliers’
products or environmental management activities, were jointly adopted through the
following set of activities:
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Activity 1 Invite members of TBCSD to participate in the program.
- Activity 2 Stage a project opening conference to introduce the concept of

GSC to industrial groups and interested persons

Activity 3 Arrange 1st buyers' meeting to classify project's procedures
and jointly determine guidelines for selection of suppliers.

Activity 4 Establish a Buyer's Working Committee to facilitate the
program, consisting of representatives from different
departments (e.g.. purchasing, environment and quality
management, and production), with 3-5 delegates from each
department.

Activity 5 Stage a 2nd buyers' meeting to agree on the project's
procedures and prepare plans of operation.

Activity 6 Identify suppliers who wish to participate in the program, and
have met the specified qualifications.
Activity 7 Arrange meetings with each supplier to clarify the project's

objectives, operational procedures, roles and responsibilities of
suppliers as well as appoint the ‘Suppliers Working Committee’

Activity 8 Conduct preliminary assessment of suppliers operations
regarding environmental issues, and jointly determine aspects
that must be improved.

Activity 9 Design and provide ftraining programs on environmental
management tools to Suppliers Working Committee

Activity 10 Establish Thailand Green Purchasing Network (TGPN)

Activity 11 Conduct conference on Green Purchasing to publicize TGPN
to industries and interested persons

Activity 12 Create a website for the TGPN

Activity 13 Monitor suppliers' operations to gather outcomes, problems and
efficiency of the project that will enable improvement of the
operations in the future

Activity 14 Evaluate suppliers, compared with plans to improve the
environment which were defined from environmental problems
during the initial stage

Activity 15 Develop the GSC Model and expand it for application in other
industries for creating knowledge and understandings on the
GSC «concept and can adopt it into organizations'
environmental management activities.

Activity 16 Arrange dissemination seminar to publicize project's
achievements and concept of GSC

3. Results of the Study

The project " studied buyers that were members of the Thailand Business
Coungcil for Sustainable Development (TBCSD). The three buyers participating in this
project were Siam Cement Public Co., Ltd.,, Siam City Cement Public Company
Limited and Advance Agro Public Co., Ltd. Subsequently, six suppliers were
selected to join in this project as follows:

) I- ~ Supplierst = | 7 = ActivityType &= .
Siam Cement 1FT. Lathe House (manufacture parts for Siam
Public Co., Ltd. Patanakolakam Cement)

Limited Partnership

2. E.T. Cholburi Transportation services (transportation of

Transportation .Siam Cement's products)

(1996) Co., Ltd.
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Ltd.

| 3.Pornchai 1991 Co.,

Acti :.'-:_]'!_1_ s T ype :
Lathe House (manufacture parts for Siam
Cement)

Siam City Banpan Engineering | Construction, design and installation of
Cement Public and Hoeldings Co., wastewater treatment system (supply
Company Ltd. hazardous waste to Siam City Cement for
Limited ‘disposal — reverse supply chain)

Advance Agro 1. 304 Transportation | Transportation Service

Public Co., Ltd. Co., Ltd.

2. A. A Core Co,,
Ltd.

Manufacture of paper cores

In the joint meeting between buyers and suppliers, both parties agreed on
projects to address selected environmental issues as followed:

[ Bliyers! ' [ Suppliers | Projects.
Siam Cement 1.P.T. 1. Application of 5s system in the
Public Co., Ltd. Patanakolakamn factory

Limited Partnership 2. Wastewater system management
3. Solid waste sorting in the factory
2. E.T. Cholburi 1. Application of 5s system in the
Transportation repair shop
(1996) Co., Ltd. 2. Improvement of Grease Trap in
repair shop
3. Create database to collect
information on fuel used by each
truck and issue fuel saving
measures
3.Pornchai 1991 Co., | 1. Application of 5s system in the
Ltd. factory
2. Efficient raw materials usage
3. Maintenance of machinery o
reduce electricity consumption
4, Conduct activities for factory's
safety through appropriate storage
of gas and chemical containers to
_prevent accidents
Siam City Banpan Engineering | 1. Improvement of incinerators
Cement Public and Holdings Co., 2. Waste storage and management of
Company Ltd. “unburnable waste
Limited 3. Operations on environment and
safety aspects
Advance Agro 1. 304 Transportation | Encourage saving fuel used in truck
Public Co., Ltd. Co., Ltd. transportation for Export
2.A.A Core Co,, 1. Waste sorting in the factory
Ltd. 2. Reduction of electrical expense in
the production process

Benefits received by suppliers participating in this project can be summarized

as below:
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P.T. Patanakolakarn Limited Partnership
+» Social and Environmental Benefits

Executives and operational staff acquired knowledge of the 5s
principle

Reduction of environmental impacts to surrounding communities,
especially related to issues from waste and metal scrap-pile
management

Reduction in number of accidents due to a more systematic approach
to product and area management

» Financial Benefits

Cost reduction from 5s project (2004) of approximately 170,000 baht
from scrap iron sorting and use of iron scrap as raw material.
Consequently reducing the need to purchase new steel sheets at the
price of approximately 23 baht/kg. (If resold, the iron scrap was worth
8 baht/kg.) In addition, changes in the model steel purchased resulted
in reduction of metal scrap produced. The company was able to
construct a cement silo using steet at approximately 7,900 - 10,000
kg/unit, resulting in saving of 4,000 baht/unit.

Increased production and effectiveness of operation. An example
relates to changes in purchasing of raw materials - originally steel in 3
x 1.5 meter sheets could be cut into 18 pieces at 820 baht/piece which
generated metal scrap after the cutting process. This was changed to
purchase steel sheets of 6 x 0.45 meters with higher price per weight
but could be cut into 13 pieces without any scrap. The price per piece
was 648 baht; therefore, doing so saved 134 baht/piece.

E.T. Cholburi Transportation (1996) Co., Ltd.

e Social and Environmental Benefits

Understand steps and procedures for 5s operation

Create awareness on environmental issue for staff members

Staff enjoyed better workplace and cleaner factory which also created
a positive impression to visiting clients

The operation was more safe with fewer accidents. In the past,
treatment of first aid cases were approximately 2-3 cases/ month.
During participation in this project there was no accidents, which had
the effect of reducing overtime shifts (in cases of an injured person
who could not perform his job as usual)

Reduce time used in searching for materials, tools and equipment.
This, in turn, decreased average time of production for each unit.

o Financial Benefits

Un-used metal scrap of approximately 30 tons could be sold as scrap
iron for 8,000 baht/ton totaling 240,000 baht

Recyclable metal scrap of approximately 10 tons worth an average of
50,000 baht/ton totaling 500,000 baht. This amount can reduce the
amount of new metal purchased by approximately 10%

Iron scrap in the lathing process from production waste management
system of approximately 4 tons/month can be sold at approximately
5,000 baht/ton, or 20,000 baht/month.

Pornchai 1991 Co., Ltd

e Social and Environmental Benefits

Application of 5s system resulted in larger, cleaner and more
systematic workplace
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- The classified storage house for cut iron sheets was constructed. This
enhanced effective use of iron sheet. (In the past, cut iron sheets were
piled, causing difficulties to find materials when needed).

- The company hired 2 additional staff to clean the factory, therefore,
latheman could focus on cleaning lathe tools.

¢ Financial Benefits

- Scrap iron from lathing process totaling 1.4 tons/iweek was sold at 4.5

baht/kg.

Banpan Engineering and Holdings Co., Ltd.
+ Social and Environmental Benefits
- Create awareness on environmental issues for the executives and
staff of the company.
- Knowledge received could be used in improvement and development
of environmental management and other related issues
- Experiences in joining this project encouraged staff to develop
knowiedge and skills on usage of tools and techniques.

304 Transportation Co., Ltd.
» Social and Environmental Benefits
- There were no road accidents, extra weight charged, or any offence
made during the project inception.
+ Financial Benefits
- Saved fuel cost of 1,047,000 baht wﬁhln 4 months (September-
December 2004).

A.A. Core Co., Ltd.
¢ Social and Environmental Benefits
- Reduced electricity usage by 26.21 units for 1 km. paper cores
- Reduction in amount of adhesive used.
+ Financial Benefits
- Electricity cost per unit of paper core length produced before and
during the project (Sep 2004-Jan 2005) reduced by 187 unit’/km - a
savings of 69,409 baht. When compared with amount of input, the
electricity cost decreased by 29,910 baht, accounting for 10.4%.
- Reduce adhesive cost (Oct 2004-Jan 2005) by 63,848 baht, compared
with amount of adhesive used per production level before participating
in the project (Nov 2003-Feb 2004)
- Reduced production cost from 93,758 bath to 133,257 baht

Benefits enjoyed by Buyers participating in the project were:

Siam Cement Public Co., Ltd.

e Create positive image for the organization in line with the procurement
policy of Siam Cement Public Co., Ltd.

» Jobs were delivered on schedule since workers were more effective due
to better work environment of the suppliers

Siam City Cement Public Company Limited
e Promoted awareness of the company and its staff on importance of

environmental management for the whole society, beyond existing
company's roles.
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* Promoted company personnel to acquire knowledge in improvement and
development of mechanisms and techniques in their operations and to
appropriately undertake projects with more efficiency.

¢ Develop knowledge and skills of the working group as a consultant.

Advance Agqro Public Co., Ltd.

» Create positive image for the company since it assisted suppliers to
engage in better environmental management. However, there was no
impact on production cost due to unstable material prices.

4. Summary of Findings

Analysis of the study results can be summarized as follows:

1. Greening the Supply Chain is a concept that can be efficiently adopted
within manufacturing industries in Thailand. This is because characteristics of
environmental problems caused by the industrial sector in Thailand resembles those
in other developing countries, namely there is limited enforcement of environmental
laws; SMEs enterprises lack experience in integration of maintaining their competitive
advantages and profit generation into corporate environmental management
approaches. '

2. GSC policies from the MNCs or domestic {arge business enterprises, who
are buyers of parts or products from local businesses, have resulted in use of
purchasing power to request suppliers to improve environmental management
practices. Consequently, successf factors in GSC operation rely on 1) degree of
- dependency between buyers and suppliers, and 2) benefits for both parties.

3. Greening the Supply Chain can be amranged in several types of activities.
This Study Project has tried to simultaneously adopted methods of "Partnership with
Suppliers” and "Assistantship and Consultancy for Suppliers” due to their suitability
for Thai SMEs who lack knowledge and capacity in environmental management. Two
approaches were undertaken: Direct Supply Chain approach (buyers provide
consultancy in improvement of environmental aspects for their suppliers and/ or
customers) and Reverse Supply Chain approach (suppliers provide advice on
improvement of environmental aspects to their partners). The study found that the
former approach is more efficient since buyers are major clients of suppliers;
therefore, they have high bargaining power. Hence, suppliers tried to respond the
need of buyers by actively conducting GSC activities and achieving the goals as
jointly determined with buyers. Reverse Supply Chain is less successful since
suppliers did not place an importance on GSC concept, which might be owing to a
low degree of dependency.

Other GSC approaches can be witnessed in several activities presently
initiated by buyers in Thailand such as determination of characteristics for
environment-friendly products and purchasing activities, establishment of standards,
criteria or environmental management system guidelines for suppliers, assessment
and certification for suppliers, etc.

4. Analysis on benefits, problems and constraints from buyers and suppliers
participating in the project can be concluded as below:

Benefits for Buyers

o Create corporate social responsibility since they assist suppliers in more
environmentally responsible operations.

a Create positive image for buyers
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Q

Reduce business risks with suppliers. For example, transportation of raw
materials and chemical substances is more safe; parts received are as
specified (fewer returns to cormrect); raw materials or parts were delivered
on schedule which enable production processes to operate as ptanned.
Expected by-product was when there was an auction on procurement
price, the buyers received more environmental-friendly goods or services
at reasonable prices.

Benefits for Suppliers

a

Improve their operations regarding environmental and occupational health
safety which reduced risks to contravene Environmental laws and Safety
and Sanity legislation.

Some suppliers could reduce their production costs due to improvements
in their production process. These include designing process, organization
by 5s principles, arrangement of raw material and product inventories, and
waste sorting. Suppliers who sorted their waste enjoyed income from
waste selling and could reduce their cost by recycling of sorted un-used
raw materials. ]

Reduce maintenance cost for machinery and equipment by systematically
maintaining machinery and equipmeni in production and service
processes on designated schedules.

Increase knowledge and create awareness in effective use of resources,
sanitation and occupational health safety for staff.

Reduce accidents in the factory due to systematic products storage and
use of preventive equipment in the factory such as shoes, caps, protective
masks, etc. This, in turn, reduced medical costs.

Business entrepreneurs developed new concepts in turning 'impossibility’
to be ‘possibility’. This enhanced perspectives in business operations to
expanded beyond current operations.

. Success factors in achievement of Greening the Supply Chain comprise:

0o Buyers shall be a major client of suppliers, or a buyer shall purchase
at lease 40% of total raw materials/ parts from suppliers in order to
have bargaining power on the conditions.

& Buyers shall closely monitor and evaluate operations of suppliers. This
will enable the progress of improvement in environmental operations
as planned.

o Executives from buyers and suppliers shall enter into agreements and
place an importance on this project through financial and human
resources support. Progress of project operation shall be closely
monitored in order to stimulate their staff to be more enthusiastic and
focus on their duties.

0 Clear understanding in roles and responsibilities of each stakeholder
shall be made. This will enable both parties to understand their
responsibilities and facilitate cooperation between them.

o Communication between executives and staff in an organization to
create understanding on benefits and problems in operations is an
important factor to facilitate the problem solving processes.

a There shall be a central organization to encourage and coordinate
between buyers and suppliers.

o Benefits to suppliers shall be concrete and can be witnessed clearly
and immediately. This will stimulate buyers and suppliers to undertake
more sustainable practices and conduct GSC.

6. The approach of Greening the Supply Chain to assist the development of
Thai SMEs is that buyers shall request collaboration from suppliers and provide
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consultancy services on improvement of environmental management. Buyers should
attempt to clarify with suppliers that improvement and development of the supplier's
environmental management practices will generate direct positive impacts in terms of

reduction of production cost as well as legal and investment risks. Request for
~ collaboration shall be made at the highest management level, namely, an agreement
between CEO of each party in order to create joint obligation and commitment.
Nevertheless, collaboration from suppliers depends on the degree of dependency of
suppliers to buyers: the more a supplier relies on selling large amounts of products/
raw materials to buyers, the more coordination the suppliers will provide.

7. Thailand Green Purchasing Network: TGPN was established. This is one
of the channels to exchange information between buyers and suppliers of
environmental-friendly products. It also facilitates information received and decision
of consumers which in tumn is an expansion of environmental-friendly products. The
first activity conducted was creation of TGPN's website (hitp:/iwww.tei.or.th/thaigpn).

5. Recommendations

Recommendations for operation of GSC project can be summarized as

follows:

1) The role of a central agency in the GSC project is very crucial since it is
_responsible for transferring knowledge on GSC to buyers and suppliers, being a
"buffer who links and communicates needs of the two parties to understand joint

objectives, as well as being a monitoring body that stimulates operations of both
parties. Therefore, expansion of this type of project shall have a central agency to
support its operation.

' 2) Tools in environmental management recommended for suppliers shall be
determined according to capacity of each supplier. For example, in small-size
suppliers which have no experience in environmental management, the concept of 5s
or waste reduction shall be introduced as a first step in order to reduce their
production cost, demonstrate concrete benefits in a short period of time and
encourage improvement of their operations to answer clients’ demand in the future.
In the case of large-scale suppliers, the standard 1ISO 14001 may be required, as well
as alteration of production technology to be in line with Clean Technology concept or
change of elements of raw materials according to buyers’ policies. However, buyers
and suppliers shall understand the linkage of relating processes in business cycle
including procurement of raw materials, purchasing, production, transportation,

" product delivery, and other supporting processes in production and service in the

organization. This will generate understanding and create more appropriate and

efficient improvement in environment management practices.

3) Technical assistance and advice for participating suppliers in form of
“brotherhood" by knowledge sharing through training and mentoring programs are
very crucial to support suppliers to adjust their environmental management practices.
This is because, small-size suppliers typically lack knowledge and personnei to
develop their factories' environmental management capacity, or lack a wide
perspective on cost management, resource usage and waste treatment which limits
their business efficiency. Technical assistance that is necessary for small-size
suppliers include knowledge of 5s management, PDCA management, Cleaner
Technology, Safety and Sanitation Management in the factory. Furthermore, if GSC
operation will be adopted within SMEs, the buyers shall create a ready-to-implement
format or approach. Example of such is to have practical know-how in environmental
management or general management apart from providing financial support to
suppliers. This is because most SMEs have insufficient human resource to allocate
for fult time operation of GSC project. Therefore, ready-to-implement knowledge or
approaches will save time in operation of the project. In addition, buyers shall allow a
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sufficient timeframe for suppliers to adjust their technology or personnel (such as
operation time of approximately 6 months to 1 year) to realize the project's outcomes.

4) In order to participate in this project, suppliers may need to invest in
resource and environmental management of the factory; therefore, buyers may
create incentives for suppliers such as informing them of buyer policies whereby
environmental factors are important in making purchasing decision. Alternatively,
buyers can inform suppliers that they may request buyers to assist them on costs
incurred by adjustment in environmental management practices, especially at the
initial stage, by integrating such costs inte product or service prices. In addition,
buyers may create incentives by providing new technical assistance in environmental
technologies that reduce cost (such as sourcing market for new technology, or
contributing in research and development expenses, etc).

5) GSC projects benefit both the industrial sector and the government in
management of industrial environment; therefore, it shall seek to involve government
agencies in the project such as Department of Industrial Works and Department of
Industrial Promotion. The public sector shall publicize benefits received by buyers
and suppliers from GSC project, specifically to inform SMEs on retums of this project
such as reducing production cost and increase productivity, etc.. Alternatively, the
government may create supporting measuresf/incentives for buyers to conduct GSC.

6) The operation of GSC relies mainly on the bargaining power of buyers;
therefore, in order to promote sustainable GSC, agencies, including public sector or
private associations, shall create incentives for buyers demonstrating that GSC is a
"must" by the use of risk management concepts to analyze and point out that this is
crucial to long-term business survival, reduction of business risk, or increase in
competitive advantage. Buyers shall have ready-to-use tools that can be
implemented on assessment and improvement of an organization. Furthermore,
buyers shall find drivers to demonstrate clear benefits that the two parties will receive
(quick win) from co-operation on environmental management practices.

7) In order to promote the operation of GSC, buyers shall be classified into
two groups: 1) buyers who manufacture for export which are driven by international
conditions or regulations: the approach is to analyze the supply chain group and
technologies that support improvement of goods and production processes, and 2)
buyers who manufacture for domestic markets that have no clear demand from Thai
consumers: the voluntarily approach shall be applied. For example, collaboration of
buyers to create bargaining power, creation and enhancement of environmental
management standards of buyers with incentives from the government, or promotion
of corporate sociai responsibility (CSR) with the concept of competitive advantage.
Research on mechanisms to operate GSC shall be conducted using the concept to
impel buyers to initiate GSC by themselves.

8) This research project was a case study on buyers in several types of
business and focused on the first tier of the supply chain. In the future phases, it shall
create a GSC project with suppliers who provide services or manufacture products in
the same type (cluster) such as Vehicle parts manufacturing cluster, transportation
service cluster, etc. Each cluster shall conduct workshops to exchange information
on their operations that will facilitate expansion of the project. Technology transfer
can be done easily due to similar production activities and knowledge base. It is vital
to create trust among the members of the cluster by emphasizing benefits of
increasing competitive advantage.

9) Manufacturer of identical or similar products may jointly conduct
workshops/ conferences. The concept would be to brainstorm ideas from suppliers
who are in the same supply chain of products or cluster, so as to determine criteria
on improvement environmental management practices, or adjustment of their
products to be more environmental-friendly. This can be considered by 1) Domestic
environmental laws or standards (manufacture for domestic markets), 2) Rules or
regulations in environmental standards of major foreign partners (manufacturer for
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export). This will reduce suppliers’ cost of investment in product adjustment or
production process in order to respond to different buyer's requirements.

10) Currently the manufacturing sector awareness of environmental issues is
increasing, while the awareness on the part of Thai consumers is still minimal.
Therefore, the government should promote approaches in marketing for
environmental-friendly products, and support research on behavioral studies of
manufacturers using principles of sustainable development both in social and market
dimensions. An example of such research is on thinking processes and behaviors of
large and small manufacturers and those of consumers toward environmental-
friendly products or services.
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