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�T	� ! 1 :  Direct Supply Chain, Mentzer et. al (2001) 
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��V�@� ! 2 : Extended Supply Chain   
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   �T	� ! 2 :  Extended Supply Chain, Mentzer et. al (2001)   
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�T	� ! 3 : Ultimate Supply Chain, Mentzer et. al (2001) 
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-Total cost 
-Distribution costs 
-Manufacturing costs 
-Inventory  
-Return on investment   
-Sales 
-Profit 
-Fill rate 
-On-time deliveries 
-Backorder / Stockout 
-Customer response time 
-Manufacturing lead time 
-Shipping errors 
-Customer complaints 
-Volume flexibility 
-Delivery flexibility 
-Mix flexibility 
-New product flexibility 

Beamon(1999) 

F-NF Financial and Non-financial  Gunasekaran(2001) 
Hierarchy Strategic, Tactical , Operation  Gunasekaran(2001) 
SCOR Model Plan Source Make Deliver  Larry(2000) 

Gunasekaran(2004) 
Balance Scorecard Financial perspective 

Customer perspective 
Internal business perspective 
Innovative and learning perspective 

 Larry(2000) 
J.P.C.Kleijnen(2003) 

Logistics Scoreboard Logistic financial performance measures 
Logistic productivity measures 
Logistics quality measures 
Logistics cycle time measures 

 Larry(2000) 

Activity-Based Costing   Larry(2000) 
Economic Value Analysis   Larry(2000) 
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G�$� ! 4:  Tourism value chain  

� !�� : Yilmaz and Bititci, Performance measurement in tourism : a value chain model,2006 p.343. 
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Travel Agent 

Transport 
Provider 

Hotel (+Incoming Travel 
Agent) 

Transport 
Provider Package 

PLAN 

Tour Operator / Outbound 
Travel Agent 

Transport 
Provider 

Hotel (+Incoming Travel 
Agent) 

Transport 
Provider 

Individual 



 

ก��	����
�R���V�@� ! 1  �&I���F�ก��	����
�	���
��
G�$G��R�
���ก�D������$B�$
R%�
�
��ก�I
��� !��� !� �I
@�
ก��ก���I
��� !���V����   �V��A����Q!
��Q
ก��@�
ก����
��&EG�$(Service Quality 
Management ; SERVQUAL) (Parasuraman, et.al, 1988) HB!�	��ก
@VF�� 5 �
�
�A���� �Q
  

1.�����I���Q!
#Q
(Reliability)  ����#B� ���������#R�ก��R�F@�
ก��UVF���ก�@������ !R�FU�Fก�@
�Tก�F� @�
ก��� !R�F�&ก�����%��F
�� ����#Tก�F
� ������� D��UVFY�

ก����I��V
�R��&ก%&V�
�ก��@�
ก�� 
������!A����
� �%��I�Y�R�F�Tก�F��TF�Bก�I�@�
ก��� !UVF��@����� �����I���Q!
#Q
 �����#R�F����U�F���R%UVF  

2.ก���
@��
��Tก�F�(Responsiveness)  ����#B� ����$�F
�D��������h�R%� !%�R�F@�
ก�� �$Q!

�
@��
������F
�ก���
��Tก��UVF
�I������I���  �Tก�F������#��F���@@�
ก��UVF�I�� D��UVF��@����
��V�ก%�กก��R�F@�
ก�� �������� ก��ก��%��ก��R�F@�
ก��U	
�I����!�#B�D����V��h� 

3.����U�F���R%(Assurance)  ����#B� ���������#R�ก����F��������Q!
��!�R�F�ก
V�B��ก�@�Tก�F� YTF
R�F@�
ก��%��F
�D�V�#B���กC������TF ���������#R�ก��R�F@�
ก��D���
@��
������F
�ก���
�
YTF��@@�
ก��VF�������&G�$ R�Fก���
V�I
�Q!
���� !� 	���
��
G�$D��R�F������!�R%�I�YTF��@@�
ก��%�UVF��@
@�
ก��� !V � !�&V  

4.�T	��กCE����ก��G�$ (Tangibles) ����#B� ��กCE����ก��G�$� !	��กwR�F��h�#B��
!�
A����
������V�ก�I��d 
��UVFDกI �#��� ! @&���ก� ���Q!
��Q
 
&	ก�E� ���Q!
��Q
 �
ก���� !R�FR�ก���
V�I
 �������
�G�$D�V�F
�� !�A�R�F�Tก�F��TF�Bก�I�UVF��@ก��VTD�%�กYTFR�F@�
ก�� @�
ก��� !#Tก�A����


ก���	X��T	����%�
�A�R�F�Tก�F���@�TF#B�ก��R�F@�
ก������d UVF��V�%��B�� 

5.ก���
�R%R�I (Empathy)  ����#B� ���������#R�ก��VTD��
�R%R�I�Tก�F���������F
�ก��� !
D�ก�I���
��Tก�F�D�I����� 

����BกC��
� Yilmaz and Bititci (2006) �A����กก�� SERVQUAL D�������&F��I��
���
�(Value 
for money) ��R�F�	X��กEW�R�ก����V�&EG�$ก��R�F@�
ก�� R��E�� !ก��	����
�G��R�
���ก�R�F�F
�T���
�
	�
��E��I� ���������#R�ก���A�กA�U�(Profitability) ���������#R�ก��R�F@�
ก��(Productivity) �F��&�
(Cost) ก��D���
��V(Cash Flow) D�����������#R�R�F@�
ก��(Capacity Management) �	X�V��� � ���V 

ก��	����
�R���V�@� ! 2 	��ก
@VF�������
��
�ก����@�A���!�HQ�
(Win order)  กI
�ก���I��
@@�
ก��
(Pre-delivery) ก���I��
@@�
ก��(Delivery) D������ก���I��
@@�
ก��(Post-delivery)  V��� � ���V
	���
��
G�$#Tก�����B���$Q!
	����
�	���
��
G�$�
�D�I�������
�� !	��ก
@
�TIR��HI�&E�I� 

ก��	����
�R���V�@� ! 3  �	X�ก��	����
�	���
��
G�$�
���I������ !� �I���ก !���F
�ก�@�����
�ก��
�I��
@@�
ก�� HB!�	��ก
@VF�� � !$�ก
����(Accommodation)  ก�����I�(Transportation) D��YTFD��@�
C��
�A��� !��G��$Q��V
�(Incoming travel agents) 
 
 



 

 
G�$� ! 5 :   Value chain performance measurement framework for tourism industry 

� !�� : Yilmaz and Bititci, Performance measurement in tourism : a value chain model,2006 p.345. 
 
 

Schiefelbusch, et al.(2006) �A�ก���BกC�ก�����DY�ก��&����&�ก
%ก���I
��� !��D��ก�����I��
�
��
����R�ก���I
��� !�� �V���F��D���
V�I���HIก���I
��� !��(Travel Chain)  HB!�	��ก
@VF��ก
%ก���ก��
�V
����D��ก
%ก���ก���I
��� !�� �V��A����
�����Q
ก�I�R�ก���V
����U	����#��� !�I
��� !��D�I�RVD�I�
��B!� �����#R�F��F����RVR�ก���V
������F�#B�D��I��I
��� !��UVF@F�� VF�����$����RV D��� ก
%ก���
�I
��� !��RV@F��� !%��ก
V�B��R���F�������� %�ก�����A�ก��$�{�����Q!
��Q
 � !�� �ก�I� EVALENT �A����@R�F
	����
��I���HIก���I
��� !��V��ก�I�� �$Q!
��Q
ก�I���HI� !� ก���V
����D��ก
%ก����I
��� !��� !�I�Y�ก���@
�I
��@@�
��� �&��� D��������F
�� !�&V �V�� ���#&	���������ก�$Q!
R�F�ก
Vก���I
��� !��
�I����!��Q� 

���Q!
��Q
 EVALENT D@I��กEW�ก��	����
��I���HIก���I
��� !��

ก�	X� 3 ��กCE��Q
  1.V��� � ���V
VF����@@�
��� (Ecological indicators)   2.V��� � ���VVF�����C~ก
% (Economic indicators)   3.V��� � ���V
VF������� (Social indicators)  �V�V��� � ���VVF����@@�
���D��VF�����C~ก
%	��ก
@VF��V��� � ���V��
�
	�
��E D����
��&EG�$ R��E�� !V��� � ���VVF�������� �$ ��V��� � ���V��
��&EG�$�$ ��
�I���V �� V��
������
 �VR������ 2 
 
 



 

�����2 :  V��� �� ���V�
����Q!
��Q
 EVALENT 
	���G�V��� � ���V V��� � ���VVF����@@�
��� V��� � ���VVF�����C~ก
% V��� �� ���VVF������� 

V��� ��V��
�	�
��E - 	�
��E$������� !R�F (MJ) 
- 	�
��E	�I
�ก��H����@
�UV


กH� (กก.) 
- 	�
��E	�I
�ก��HU�����%� 
(กก.) 
- ก��R�F$Q��� !#��� (��.ก�.) 
- ก��@V
�VV
�#��� (��.ก�.) 
- ��������
���F����� !�F
�
YI��$Q��� !
�&��กC� (ก�.) 

- ���������V
���� (���) 
- �I�R�F%I���I
���R�ก��
�V
���� (�T��) 
- %A����ก��$�ก�F���Q� (���) 
- �I�R�F%I���I�� !$�ก(@��/�Q�) 
- ก�����&�R�������F��
$Q��~��R��I (@��) 
- �F��&��I�@A��&���กC�
������F��$Q��~��R��I (@��/	�) 

 
 
 
 
- 

V��� ��V��
��&EG�$ - ก���I
��� !���I�Y��I
$Q��� !
�$��	�Tก��Q
U�I 
- ก���I
��� !��� ��กCE��	X�
�
���I
�
!�D�V�F
���Q
U�I 
- ก���I
��� !��UVFR�F�����TFD��
��F������������ก��Q!
�
�
!�D�V�F
���Q
U�I 
- YTFR�F@�
ก��UVF��@���Q!
�����
Y�
�G�EW��$Q!
�
!�D�V�F
�
��Q
U�I 

- ก���I
��� !���I����
�����
������ก, 	������ ��Q
���
�
��F��F
�#
!���Q
U�I 
- �&�ก
%���V��hกD�����V
ก���UVF��@	�������%�กก��
�I
��� !����Q
U�I 
- ก���I
��� !����F�����
�I��
��!��Q���Q
U�I 
- ก���I
��� !���A�U	�TIก���I
�
�� ���F
�#
!���Q
U�I 

- ก���I
��� !��������A����@
�Vhก ����� YTF$
ก�� D��YTF� 
���UVF�F
� ��Q
U�I 
- ก���I
��� !�����@��&���Q

กI
R�F�ก
Vก���	� !��D	��R�
�������Q
U�I 
- ก���I
��� !��UVF�A�U	�TIก��
	Z
�ก����{�����D��
��
��กCE��F
�#
!���Q
U�I 
- ก���I
��� !���I����
�
G�$��กCE��F
�#
!���Q
U�I 

� !�� : YTF�
%�� 	���&ก��%�ก Summary of qualitative and quantitative criteria in EVALENT,Schiefelbusch, 
et al., 2007. p99. 
 

Zhang, et al.(2009) �A�ก���@������Eก���Y����� !�ก !���F
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�I
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��
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&	���ก���I
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%���I��
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�	���
��
G�$�HI
&	���R�G��
&����ก��� R��E�� !ก���BกC��ก !��ก�@ก��	����
�
	���
��
G�$�HI
&	���R�G��@�
ก���V��]$��ก���I
��� !��� �F
���ก D��UVF�A�ก��%�Vก�&I��กEW�R�ก��
	����
�	���
��
G�$� !	��กwR�����I��d U�F 3 ก�&I� �Q
 

1. ก��	����
�VF��ก����
� (Financial performance) 
�กEW�� !R�F	����
� UVFDกI �F��&����(Total cost) �F��&�ก��ก��%���
��F�(Distribution cost) 

�F��&�ก��Y�
�(Manufacturing cost) �F��&��
��F�������(Inventory cost) Y��
@D��ก�����&�(Return on 
investment) ���UVF���(Total revenue) D��Y�กA�U�(Profit) 

 
 
 



 

2. ก��	����
�VF��ก��VA���
���� (Operational performance) 
�กEW�� !R�F	����
� UVFDกI ����R�ก���
@��
��Tก�F�(Customer response time) ��������

�A�R�ก��Y�
�(Manufacturing lead time)  �&EG�$�
��
��F�(Product quality) D�� ����� $�F
��
��
��F�
(Product availability) 

3. ก��	����
�G�$��������HI
&	��� (Overall supply chain performance) 
�กEW�� !R�F	����
� UVFDกI ����$B�$
R%�
��Tก�F�(Customer satisfaction) D�������QV��&I�

�
��HI
&	���(Supply chain flexibility) 
 

OntarioBuys (2006) ����ก��G��R�F Ontario Ministry of Finance 	�����D���V� �A�ก���BกC�
ก��	����
�	���
��
G�$�
��HI
&	������$��@���$Q!
�
@��
������F
�ก���
���U�F� !��V����%�UVF��@
�&EG�$%�กก��R�F@�
ก���
����$��@����ก�B�� ����ก��UVFR�FD���
V Balance Scorecard ; BSC �	X�
ก�
@R�ก��	����
�	���
��
G�$ %�ก����UVF	��@�$
!��
�
R�ก����VY�R�F�
V��F
�ก�@��กCE�ก��VA���
����
�
����$��@�� HB!��	X��&�ก
%G��@�
ก�� �V�	��@�	� !���
�
R�ก����VY��A���h%�
�
���ก� %�ก�V
� 4 �
�
 �Q
   
VF��ก����
� (The Financial Perspective)  VF���Tก�F� (The Customer Perspective)   VF��ก��@��ก��
G��R� (The Business Process/Internal Operations Perspective) D��VF��ก���� ���TFD��ก��$�{�� (The 
Learning and Growth Perspective) U	�	X� 6 �
�
 UVFDกI  

1. VF��ก��%�Vก��D��ก��@��ก��G��R� (Governance & Process)  �$Q!
��@�&��I�R�F%I��D��
�A�U	�TID��ก��	w
@��
� !V  

2. VF��ก����
� (Financial) �$Q!
�V�F��&�ก��VA���
���� D���F��&�R�ก��%�VHQ�
 
3. VF��ก��VA���
�ก��D����������  (Transactions & Technology) �$Q!
�V%A����ก
%ก���

VA���
�ก��� !U�I%A��	X�D��	��@	�&��&EG�$�
��F
�T� 
4. VF���Tก�F� (Customers) �$Q!
�$
!��&EG�$R�ก���I��
@@�
ก��DกI�Tก�F� VF��ก���A�������F�

R%�����F
�ก���
���U�FD��@&���ก����ก��D$��� 
5. VF��YTF%�V�����#&V
@ (Suppliers) �$Q!
��F��
A���%�I
�
�ก�@YTF%�V��� !� �����A���� 
6. VF��@&���ก� (People) �$Q!
���@��&�R�F@&���ก�G��R�� �
ก��$�{����กC�����
��� $ 

 
 

GOVERNANCE 
& 

PROCESS 
 

 
 

FINANCIAL 

 
TRANSACTIONS 

& 
TECHNOLOGY 

 
 

CUSTOMERS 
 

 

 
 

SUPPLIERS 

 
 

PEOPLE 

G�$� ! 6  : The Balanced Scorecard 
� !��:OntarioBuys, Performance measurement : a report by the hospital supply chain metrics working 

groupl,2006 p.9 



 

ก��	����
�	���
��
G�$�
��HI
&	������� 6 �
�
 D@I�UVF�	X� 2 ��กCE� �Q
 ก����VR���
��&EG�$ 
D��ก����VR���
�	�
��E  D��D@I�ก��	����
�

ก�	X� 3 ��กCE� �Q
 Core supply chain operations, 
Emerging supply chain practices D�� Supply chain excellence .���������
 �VR������ 3 
 

����� 3 : Performance measurement metrics in hospital 
Metrics Core Supply Chain 

Operations 
Emerging Supply Chain 

Practices 
Supply Chain Excellence 

Governance and 
process 

1 .Proportion of items under 
contract 
2. Purchasing response 
time from requisition to 
purchase order (PO) 
release 

1. Compliance with group 
purchasing organization 
(GPO) contracts 
2. Proportion of 
expenditure under control 

1. Proportion of spend 
actively influenced by 
supply chain 
management 

Financial 1. Cost to issue a 
purchase order 
2. Inventory turnover 
3. Operating Cost as a 
proportion of expenditure 

1. Hard Savings (Cash) 
2. Soft Savings 
(Redistributed and 
infrastructure costs) 
3. Cost avoidance 
4. Value of lost, obsolete 
and redundant supplies 

1. Proportion of 
applicable spend 
managed on a total cost 
of ownership basis 
2. Total tracked cost 
base 
 

Transaction and 
Technology 

1. Number of purchase 
orders (Pos) 
2. Proportion of rush 
purchase orders 
3. Number of purchase 
orders placed per FTE per 
day 
4. Average Lines per Pos 
5. Number of purchase 
orders placed per supplier 
per week 
6. Number of invoices 
7. Proportion of invoice 
mismatches 
8. Proportion of low dollar 
value purchase order 
transactions 

1. Proportion of 
electronic requisitions 
2. Proportion of 
electronic purchase 
orders 
3. Proportion of invoices 
received electronically 
4. Proportion of invoices 
paid via EFT 
(Electronic Funds 
Transfer) 

1. Proportion of 
expenditure transacted 
through e-auctions 
2. Proportion of 
expenditure contracted 
using e-RFx tools 
3. Proportion of suitable 
contracts managed using 
a contract management 
system 



 

����� 3 : Performance measurement metrics in hospital (�I
) 
Metrics Core Supply Chain 

Operations 
Emerging Supply Chain 

Practices 
Supply Chain Excellence 

Customer 1.Stock-outs at the cart 
level 
2. Fill Rates to end users 
3. Proportion of items 
added to the master file 
4. Proportion of items 
deleted from the master file 

1. Customer satisfaction 
2. Demand management 
and forecasting 
 

1. Customer awareness 
training 

Supplier 1. Proportion of invoices 
paid within due date 
2. Supplier performance 

1. Total number of active 
suppliers 
2.Proportion of suppliers 
measured 

1. Number of new supply 
sources 
2. Supplier feedback 
survey 
3. Proportion of suppliers 
appraised and audited 

People 1. Voluntary Turnover 1. Investment in 
education and skills 
development 
2. Proportion of 
individuals actively 
appraised and assessed 

1. Proportion of 
individuals qualified to 
agreed role standards 
2. Level of internal staff 
satisfaction 

� !�� : 	���&ก��%�ก OntarioBuys, Performance measurement : a report by the hospital supply chain 
metrics working group, 2006 
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	���Vh� Yilmaz and Bititci 
(2006) 

Schiefelbusch,et al. 
(2006) 

Zhang, et al. 
(2009) 

OntarioBuy 
(2006) 

	���Vh�� !�BกC� ก��	����
�	���
��
G�$ก��
�I
��� !�� 

ก�����DY�ก��&����&�ก
%ก��
�I
��� !��D��ก�����I�R�ก��
�I
��� !���
�	�������
���� 

�@������Eก���� !�ก !���F
�
ก�@ก��%�Vก���I���HI
&	���
ก���I
��� !�� 

ก��	����
�	���
��
G�$�
��HI

&	������$��@�� 

ก�
@� !R�F�BกC� D@@%A��
��HI�&E�I� 
(Value chain model)  

�I���HIก���I
��� !�� 
(Travel Chain) 

- Balance Scorecard 

Y�ก���BกC� ���
D��D@@%A��
��$Q!
R�F	����
�
	���
��
G�$�HI�&E�I�ก���I
��� !�� 
�V�D@I�ก��	����
�

ก�	X� 3 
��V�@ �Q
 
1.ก��	����
�G�$��� 
2.ก��	����
�R�D�I�������
� 
3.ก��	����
���I������ !�ก !���F
� 
HB!�D�I����V�@D�ก�	X� 2 �&��
��Q
 
����$B�$
R%�
���ก�I
��� !�� D�� 
ก��@�
���%�Vก��G��R� 
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 Evalent �A����@
R�FR�ก��	����
��I���HIก��
�I
��� !��HB!�	��ก
@VF��V��� � �
��V 3 ��กCE�  
1.V��� � ���VVF����@@�
��� 
2.V��� � ���VVF�����C~ก
% 
3.V��� � ���VVF������� 
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1.VF��ก��%�Vก��D��
ก��@��ก��G��R� 
2.VF��ก����
� 
3.VF��ก��VA���
�ก��D��
��������  
4.VF���Tก�F� 
5.VF��YTF%�V�����#&V
@ 
6.VF��@&���ก� 
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��
G�$�I���HI
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ก�� (�I
) 
 

	���Vh� Yilmaz and Bititci 
(2006) 

Schiefelbusch,et al. 
(2006) 

Zhang, et al. 
(2009) 

OntarioBuy 
(2006) 

%&V�VI��
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Customer - SERVQUALa                              - Value of money a 
- % of repeat customer a                 - Customer response time c 
- Customer satisfaction c 

Financial - Revenue per customer a               - Value chain cost (fixed) a 
- Marketing Cost (variable) a            - Cash flow a 
- Total Cost c                                - Distribution cost c 
- Manufacturing cost c                    - Inventory cost c 
- Return on investment c                 - Total revenue c 
- Profit c 

Internal process - % of no show a                           - % of capacity used to total a 
- % of overbooking problem a          - Forecast accuracy a       
- Manufacturing lead time c             - Product quality c 
- Product availability c                    - Supply Flexibility c 
- Transaction and technology d 

People - Voluntary Turnover d                    - Investment in education and skills development d 
- Level of internal staff satisfaction d 
 - Proportion of individuals actively appraised and assessed d 
- Proportion of individuals qualified to agreed role standards d 

Supplier - Supplier performance d                 - Total number of active suppliers d 
- Proportion of suppliers measured d - Proportion of invoices paid within due date d    
- Number of new supply sources d     - Supplier feedback survey d 

Sustainable - Ecological  indicators b                  - Economic indicators b 

- Social indicators b 
� !�� : YTF�
%��  a = Yilmaz & Bititci 2006  b = Schiefelbusch, et al.(2006)  c = Zhang, et al.(2009)  d = OntarioBuys 
(2006) 
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