CONTENTS

Page

Acknowledgement c
Abstract in Thai d
Abstract in English g
List of Tables m
List of Figures p
List of Abbreviation r
Statement of Originality in Thai S
Statement of Originality in English t
Chapter 1 Introduction 1
1.1 Rational 1

1.2  Research Objectives 3

1.3 Benefits 3

1.4 Scope of the Research 4
Chapter 2 Theoretical Concepts and Literature Reviews 5
2.1 Cluster development concept 5

2.2 Cluster supply chain concept 6

2.3 Green supply chain concept 7

2.4 Value sharing concept 8

2.5 Competitiveness concept 9



2.6
2.7

Chapter 3

3.1
3.2
3.3
3.4

Chapter 4

4.1

4.2

4.3
4.4

4.5
Chapter 5

5.1

5.2

5.3
5.4

Chapter 6

6.1

Literature Reviews

Summary
Research Methodology

Conceptual Framework of the Research
Population and sample selection
Analyzing Methods

Summary
The GCSC Driving Factors of Highland Arabica Coffee

Appropriate physical conditions and community context of
the sample areas

Historical background of coffee and clusters in the sample
areas

The adoption of green practices by coffee farmers
Economic conditions in the highland Arabica coffee
supply chain

Summary and discussion
Simulation of the GCSC Practices and Costing

The activities and costing in highland Arabica coffee
supply chain

Life cycle of Arabica coffee and the quantity of
greenhouse gas emissions in the highland Arabica coffee
supply chain

Simulations of green activities in GCSC

Summary and discussion
Optimal Solution for Revenue Sharing in GCSC

Assumptions for GCSC simulation

10
19

22

22
24
25

53

53

55

67
77

91

101

101

112

119
125

132

132



6.2
6.3
6.4
6.5

Chapter 7

7.1
1.2
7.3

References

Optimal operation in the GCSC
Revenue sharing in the GCSC
Competitiveness of coffee farmers in the GCSC

Summary and discussion
Conclusion and Policy Implication

Concluding remarks
Policy implications and procedures

The limitations in this research

List of Publications

Appendix

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Curriculum Vitae

133
144
152
158

161

161
165
170

171

186

187

188
197
199
201
203

205



Table 2.1
Table 2.2

Table 2.3

Table 3.1

Table 3.2

Table 3.3

Table 3.4

Table 3.5

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

LIST OF TABLES

Summary of indicators used in the GEM model
Summary of the related researches about revenue sharing in
supply chain

Summary of indicators for creating the competitiveness index

Variables and definitions for binary logit model

Indicators of microeconomic environment in GEM model
Definitions of the variables for analyzing the optimization of
GCsC

Definitions of the variables for analyzing the revenue sharing
in GCSC

Indicators of competitiveness of farmers

Summiary statistics of variables used in the binary logit model
of green practice adoption by coffee farmers

Correlation between the variables used in the binary logit
model of the green practice adoption by coffee farmers
Binary logit model analysis of green production adoption
by Arabica coffee growers

Binary logit model analysis of the green waste management
adoption by Arabica coffee growers

Binary logit model analysis of the green transportation
adoption by Arabica coffee growers

Weights and priorities of sub-indicators of economic
condition using AHP

Economic factors in the Arabica coffee supply chain in

Pamiang

Page
11
14

17

31
34
42

45

49

69

70

71

74

76

78

80



Table 4.8

Table 5.1
Table 5.2
Table 5.3
Table 5.4
Table 5.5

Table 5.6
Table 5.7
Table 5.8

Table 5.9

Table 5.10
Table 5.11
Table 5.12

Table 6.1
Table 6.2

Table 6.3

Table 6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Economic factors in the Arabica coffee supply chain in Pang
Ma-O

Supply chain costs of the Arabica coffee: Farmer level
Supply chain costs of the Arabica coffee: Assembler level
Supply chain costs of the Arabica coffee: Processor level
Lists of GHG and GHG emission factors

The quantity of greenhouse gas emissions of Arabica coffee
supply chain

Simulations of green activities in GCSC

Linguistic variables used in the adoption of green practices
Summary of the fuzzy adoption of green practices of the
farmers

The fuzzy adoption of the green practices of the assemblers
and the RPF

Average costs of the farmers in the GCSC

Costs of the assemblers in the GCSC

Costs of the RPF in the GCSC

Fuzzy variables considered in the models

Information of the constraint variables in the non-GCSC
model

The optimal operation under the non-GCSC model
Information on the constraint variables in the GCSC model
Optimal operation under the GCSC model

Comparison of the optimal operations between non-GCSC
and GCSC models

Profits in the non-GCSC model without revenue sharing
contracts

Profits in the GCSC with revenue sharing contracts model
(Let «=0.50)

86

110
111
112
117
118

119
120
121

122

123
124
125

134
136

137

140

141

143

145

147



Table 6.9

Table 6.10

Table 6.11

Table 6.12
Table 6.13

Profits in the GCSC with revenue sharing contracts model
(Leter =0.25)

Profits in the GCSC with revenue sharing contracts model
(Leter =0.75)

Optimal revenue sharing model for highland Arabica coffee
supply chain

Competitiveness of the farmers in the non-GCSC model
Competitiveness expectation of the farmers in the GCSC

model

149

150

151

154
156



Figure 3.1
Figure 3.2

Figure 3.3
Figure 3.4
Figure 3.5

Figure 3.6
Figure 3.7

Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4

Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4

Figure 5.5

Figure 5.6

Figure 5.7
Figure 5.8

LIST OF FIGURES

Conceptual framework of the research

Structure of farmers’ decision making on green supply chain

practices
Model Al: The non-GCSC model
Model A2: The GCSC Model

Model B1: Non-GCSC model without revenue sharing

contracts

Model B2: GCSC model with revenue sharing contracts

Research methodology summary

Cluster mapping of Arabica coffee stakeholders in
Pamiang area

Cluster mapping of Arabica coffee stakeholders in
Pang Ma-O area

Economic factors in the Arabica coffee supply chain
in Pamiang and Pang Ma-O

Driving factors and pathways to GCSC

Activities in Arabica coffee supply chain
Activities in coffee cherries production

Activities in coffee cherries production

Life Cycle of Arabica coffee from Cradle to gate: Farmer

level
Life Cycle of Arabica coffee from Cradle to gate:

Assembler level

Life Cycle of Arabica coffee from Cradle to gate: Processor

level
Triangular fuzzy numbers for linguistic variables
Non-GCSC model

Page

23

38
43
47

48
52

58

63

91

100

102
104
105
114

115

115

120
130



Figure 5.9

Figure 6.1
Figure 6.2
Figure 6.3

Figure 6.4

Figure 6.5

Figure 6.6
Figure 6.7

Figure 7.1

GCSC model

Operational optimization in the non-GCSC model
Operational optimization in the GCSC model
Appropriate revenue sharing contracts under the goal of
profit maximization of the farmers

Appropriate revenue sharing contracts under the goal of
profit maximization of the supply chain
Competitiveness of the farmers in the non-GCSC model
Competitiveness of the farmers in the GCSC model
Comparison of competitiveness indicators between

the non-GCSC and GCSC models

GCSC initiative program

131

139
142
148

148

154

156
157

170



GCSC
HRDI
RPF
NSTDA
RPDC
RPEC
TRF

LIST OF ABBREVIATION

Green Cluster Supply Chain

Highland Research and Development Institution

Royal Project Foundation

National Science and Technology Development Agency
Royal Project Development Center

Royal Project Extension Center

Thailand Research Fund



D

2)

3)

4)

v
A A

VDA NNUKINTIIN

J A @ J v Ao W o a g A A I a
ﬂ'J’uJﬁ'nJiJﬂLLUUﬂaﬁlﬂ@3HJ1!ﬂ%%ﬂﬂﬁWﬂﬂﬁlﬂ\?ﬂ’lﬁW@lH’lmﬁwuﬂ Tuvaznanuiluiiag

] v
a A

1 A <3 a a a =y { o 1
ﬁemumé’amﬂuﬁ “If’JfJﬁlﬁllﬂﬂﬂ’]'liJﬁ'llﬂm/I'l\‘llﬁﬁ‘lslfgﬂ%L!a$3$1J1Jul’]ﬁ’31/lt’ﬂ°ﬁu1llﬂgﬂ15

9 9
v

WAAgIgU A9l M3 1e1MannIsNIaeILUIAANIYTUINITTINAUINOWA U Ta
a Ay ~ o 9 Y a o A Y

gimumuvernimueunyasnsvuiunge MlnmswauunanNudIBuLazasg

anuausalumssusiuveunyainineldaniigmsuusiun uduouainnsila

UsznANATHINID UTIU

Y
ao I A A

{ o d = 1 a a o o a
fﬂi')i]ﬂﬁlﬂuﬂigﬁll’J‘Ll‘ﬂﬁusl,?illﬁlmﬂ@]Nfl]1ﬂqﬁjﬂLL“LI‘]JmMﬂl@\iﬂTﬁ’J%ﬂLLﬁ%‘WﬁlU%%\?WHﬂ

'
7

[ A a o Y] a dy d' 2 Y [ d’ 1 1Y 4
NA1IND IﬂfJ‘V]’JUhJfﬂi’Ji]EJLm3‘Wﬁ]l‘IHL‘IN‘WLl‘1/]ﬁ]3LiiJGl‘L!%1ﬂﬂ1§WﬁJH1!W®1ﬂgNﬁﬁW‘ﬁﬁ1M

9
=

d' o 9}& @ 4 a ds! ~ A 1 1 A o a
Lﬂ1ﬁﬂ1ﬂﬂﬂ1ﬂuﬂ]‘1’)“ﬁ\1waﬁ7‘|ﬁ 'E]'l"l]LﬂﬂleuﬂWfJGlu 1°]J NIDUINNIT LUANTITIVIUISAA
9 [ o 9 Y 1 Y = g =R v da Aa X
EJ'E]‘L!ﬂﬁ'ﬂIﬂEJﬂﬁi‘Vl'lGl’ViLﬂEﬁiﬂilla&’@,Mﬁﬂuhlﬂﬁ?l‘llﬁﬂl,ﬂuﬂﬂNaﬁW‘ﬁL%ﬂﬂ%N’lmﬂlﬂﬂﬂ]u%’lﬂ

o td Y A A a J aa A & 9
ﬂ'lii]'lﬁ'i)\?ﬁi‘l'lﬂﬂ'lﬁmlm$ﬂ?ii%mi@ﬂﬂ@ﬂ'l\iﬂm@ﬁ'lﬁﬁilmzlﬁiyﬁﬂﬁ LW’E’]L‘]J‘L!ﬂﬁ'ﬁiW\?

o Y v Y 1 R = v a Y o o '
ﬂ’mJiJuGlﬁ]Gl?iL!,mﬂWIﬂmazQllﬁiluhlﬂﬁ’mmﬂclumiGl@ﬁuclmmi’mmiwwmmﬂan

d' A d' 9 a 4 v FY v Y o
w3etonlFlunsimsizimsutiadusielaluTegunmuldinisverouuusiasves
Giannoccaro and Pontrandolfo (2004) 31nn1suiiatusielaszniraduan 1510
Anszaeaum 1510 uazdgmilan 1 srehegluTagimu@eany 1 Tagdnu Taeldves

o I ] Y 1 o 4 Y
puusraesundumsnieduselasenind@no i veUNBATNTHAET 1Y F3IUTIN

wandn 2 570 uazgualizyl 1910 lulsgmuadamasiing 2 Tagiunu

Aav 9 o 1 o 4 a A & a 1
Nﬁﬂl’t’)x‘lﬂWﬁ’JfﬂﬂLﬂu@]ulLUUﬂJﬂﬂﬂWﬁWﬁNMTT“BQ‘IJ“VHUﬂﬁfTW]@ﬁﬂ']!W\I?J”IiTUﬂTVIL‘l]MiJ@ﬁ@f’J
2 k) dy A o ] o dy AA o [ 4
ﬁmmaau‘luwummaﬂn uazmmsammﬂwa"lﬂmwumuq ﬁTﬂﬂTiWWHWﬂﬁﬁm@iiu

' j‘ A 0o < ] ]

Mqﬂmumu‘v\lﬁuauﬂymﬂsuuwumqaﬂizauwaaui% mmsmzmﬂugam uae
o (Y] Y 1 j’ ~ PR 1 = 1 Y
8ﬂ§$ﬂﬂﬂ’J”IllﬁnﬂiE]Gh!ﬂ13LL"IN"U‘lelﬁLLﬂLﬂH@iﬂiiuWHﬂq@qﬂlﬂu@ﬂiﬁﬂ ﬁ]%ﬁ\iﬂﬁjﬁ
g ~ a 9 3 ] 9 1 1 A o
Ggu%uLﬂmsuuwu‘nqqmﬂmmmmmuazmmsawqwmmaﬂﬂ uazmwa@mmaﬂﬂﬂq
o I 1 &’ { v A a
ﬂ”liflﬂiSﬂﬂi1ElllﬁjuaSﬂTJ"I?JL‘]Ju@QGU@\‘]LﬂB@]3ﬂiiuwuﬁq\‘]@ulﬂﬂﬁ]"lﬂﬂ”liﬂi%il”lfllﬂi‘]&lj@ﬂﬁ]

a9gIINg I



1y

2)

3)

4)

STATEMENTS OF ORIGINALITY

Cluster is the key factor of area-based development whereas the environmentally
friendly relation brings about the balance of economic and ecological systems
leading to the sustainable development. Therefore, the uses of two concepts above
to develop the Arabica coffee supply chain of highland farmers cause the
sustainability and build competitiveness of the farmers under the uncertain

competition from AEC.

This research is a new paradigm that is different from the original form of area-
based research and development. In general, development processes start with
practices to meet the targets and goal. They may occur within one year or more.
This research, on the other hand, think backward by representing quantitative
outcomes resulting from scenarios, mathematical and econometric techniques to the

farmers and stakeholder.

The tool use for analyzing the revenue sharing in the green cluster supply chain
(GCSC) has extended the methods of Giannoccaro and Pontrandolfo (2004)
representing from the pattern of the revenue sharing between one producer, one
distributor and one retailor in the supply chain to the supply chains of various

farmers, two assemblers, and one processor.

The findings of this research are the prototype of GCSC development in the sample
areas and the relevant agencies can bring this prototype to impose the policy of
highland development and expand to the other areas. The success of GCSC
development results in the strengths and self-reliance of highland agricultural
communities, as well as, income and well-being enhancement of the farmers in the
highland.



