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Abstract @ Currently, construction projects in various 

countries use value engineering (VE) to reduce construction 

cost. Conversely, in Thai construction, VE has not been 

widely used. Most the literature identifies situations and 

trends of VE, obstacles of developing VE, benefits and 

application of VE. However, few research works have 

suggested a structure of factors supporting the 

implementation of VE in building design. This research was 

aimed to develop such a structure by surveying attitudes by 

Likert scale of practitioners in the positions of project 

manager, civil engineer, architecture and electrical 

engineer experienced in the implementation of VE about 

the level of importance placed on each factor. The data 

were analyzed to confirm the structure of factors by two 

methods: (1) 1st order confirmatory factor analysis and (2) 

2nd order confirmatory factor analysis. The result shows 

that the structure can be divided into four groups with their 

weights of relative importance: Warchitectural design and 

interior decorationY (35%), Wsystems designY (33%), 

WLandscape designY (28%) and WStructural designY (4%). 



   
 

This structure of factor is beneficial for construction 

industry to determine an approach to implement VE to 

reduce construction cost. 
 

Keywords ? Value Engineering, Factor Analysis, Building 
Design. 

 

1. �
�G� 

����ก�����	�
� (Value Engineering) ����������ก�������
 ! !� "  #$� % ��&��'� ก�� !("&����ก� � !� "!%  )(*�+ �ก��
��!'�*�,�!% ��-.���%,.. !�"/-	01 ,"
*-%�%2�&��'�ก��34&%��
56% !�"/-	01�-7� ก!
���86����ก�����	�
�9:4
�*������:21,..
 !�"/-	01��8�6�+�ก��;�(�!�:2�
�%"&���� ,!:2�&��'�ก��34&%��
�-7��6% 5-7�"6�ก��34&����ก�����	�
� ��8�6!("&����ก�� !�"
;����<,.
%=(& 7 5-7�"6��86 (1) 5-7�"6��-��@=� (General 
Phase) (2) 5-7���.���5&6�F! (Information Phase) (3) 5-7�ก��
������:212�&��'� (Function Phase) (4)  5-7�;�&�%;���1������(
��8�6��-.��� (Creation Phase) (5) 5-7���:���� !������( 
(Evaluation Phase) (6) 5-7��(;6.��;F9�1 (Investigation Phase) 
(7) 5-7��;�6,�: (Recommendation Phase) [1] 5-7�"6�56%
����ก�����	�
��'7=(&<Fก�+�����:*�ก"134&ก-.6�";�2ก���
ก
6;�&�%3�"
�%��:���6*
�%,��
2!�* )(*;
��32X
ก��
��:*�ก"134&����ก�����	�
�9:<Fก34&3���8�6%56%ก����-.���%/
��!'�*�,�!%,..ก
6;�&�% ��8�6�+�32&�ก�("&����ก��ก
6;�&�%�'�
"�+�!% ;+�2�-.3���:���=�*กZ�+��6%�('*�ก-� ����ก�����	�
�
<Fก�+�����:*�ก"134&3�5-7�"6�ก��66ก,.. )(* F&66ก,..
;
��32X
��*�,.
%��:�/�56%ก��66ก,..66ก����;'�ก!�
� �86 
(1) ก��66ก,..)��%;�&�% (2) ก��66ก,..;<��["*ก���,!:
"ก,"
%/�*3� (3) ก��66ก,..�:.. (4)ก��66ก,../�*�6ก
6���� 9�กก��;6.<�� F&66ก,..�'��'��:;.ก��	1 ก!�
�%���'�
 F&66ก,..��*���:*�ก"134&����ก�����	�
���ก�86 ก!�
�ก��
66ก,..;<��["*ก���,!:"ก,"
%/�*3� ก-.ก!�
�ก��66ก,..
�:.. ����:�-7%;6%ก!�
��'7�'"&����ก��ก
6;�&�%�
6�5&�%;F% <&�
;����<!("&����56%�-7%;6%ก!�
�ก��66ก,..�'7=(& กZ9:�+�32&
�F!�
�56%6����)(*���!(!%6*
�%��ก  

9�ก�2"� !5&�%"&�9$%�'�-ก��9-*2!�*�
��=(&�+�ก���$ก\�
�ก'�*�ก-.����ก�����	�
� �4
� Fong and Shen [2] =(&�$ก\�ก��
9-(ก����	�
�3�6�";�2ก���ก��ก
6;�&�%3� 
̂6%ก% )(*�����
�$ก\�"-7 %,"
�����F&�����5& �39 ก���+�����:*�ก"134&3�
6�";�2ก���ก��ก
6;�&�% ,����%ก���-_�� ,!:6��;���56%
ก���-_���`\a'6'ก(&�* Zhang et al. [3] �$ก\��`\a'����ก���
��	�
� ��8�6�-_��3�;
��56%ก��9-(ก��6%�1�����F&56%
����ก�����	�
� ,!:�`\a';�&�%;���156%����ก�����	�
� 
��8�632&ก�:.��ก����(;�&�%;���1�'���������:�.'*.,!:"�%
����"&6%ก�� ��8�6������"���!-%(&��������(;�&�%;���132&
�'�%������ก�����	�
� Palmer et al. [4] �$ก\�ก��34&����ก���
��	�
�3�;2�-c6����ก� #$�%�"�.)"��ก3�4
�%�����\�'� 
���� 
)(*�$ก\���8�6��:����6%�1���56%����ก�����	�
��'�34&3�
;2�-c6����ก� �(;6.�`\d'  ก���d�.-"�%��9��%,!:��:����
����;+���Z956%����ก�����	�
�3�)��%ก�� ,!:��:��! !
����;<��ก�	1�[99�.-�3���:��� Chen and Hsu [5] �$ก\�ก��
������:21ก��ก
6;�&�%<��3�=���)(*34&�`\a'56%����ก���
��	�
� �!86ก�[99-*,!:�+�����:���� !��	/��"��,..56%
����ก�����	�
� Cuimei and Suiqing [6]  �$ก\�ก��34&����ก���
��	�
�,!:��:���� !�d�.-"�%��56%�:..;
%�7+� )(*;�&�%
�`\d'����ก�	'�$ก\� ,!&��+�����:*�ก"13�ก���� ����:21
)��%;�&�%56%�:..;
%�7+� ��8�6ghi�gF��:;��j�/��56%�:..;
%
�7+���:��)(*34&����ก�����	�
� 

9�กก���.������	ก���5&�%"&�9:�2Z�=(&�
� �-ก��9-*;
��
32X
=(&32&����;�39����ก�����	�
�3�����6%�'�,"ก"
�% #$�%
*-%5�(ก���$ก\�)��%;�&�%�[99-*�'�;
%�;���ก���+�����ก���
��	�
���34&3�ก��66ก,..6����6*
�%,��
2!�* (-%�-7�
�-"<���:;%�156%%����9-*�'7��8�6�-_��)��%;�&�%�[99-*�'�;
%�;���
ก���+�����ก�����	�
���34&3�ก��66ก,..6���� ��8�64
�*3�
ก��!("&����56%ก��ก
6;�&�% 

2. ���������	�ก�����
� 
ก����9-*�'7=(&;+���9)(*34&,..;6.<�� ก-.ก!�
�"-�6*
�%

��:ก6.(&�* ����ก�)*j� ����ก�%���:.. ,!:;<����ก )(*
,..;6.<��ก+�2�(�:(-.����;+��-X56%�[99-*;
%�;���ก��34&
����ก�����	�
��86 1 <$% 5 ()(* 5: �:(-.����;+��-X;F%�'�;�( 1: 
�:(-.����;+��-X"�+��'�;�() )(*;
%,..;6.<�� 90 4�(,!:<Fก



   
 

"6.ก!-. 84 4�( (�&6*!: 93.33) ��:ก6.(&�*  F&9-ก��)��%ก�� 
(16 4�() ����ก�)*j� (56 4�() ;<����ก (9 4�() ,!:����ก�=ggp� 
(3 4�() )(*�'�F!�
�56%)��%ก���'�66ก,..)(*�q!'�* 1,059.90 
!&��.��"
6�s ,!:�'�F!�
�)��%ก���'�66ก,..�&6*�'�;�(��
�ก-. 
10 !&��.�� ,!:��ก�'�;�( 10,000 !&��.�� ;
��9+������:�/�
56%6�����'�66ก,..,.
%=(&(-%�'7 �'��-ก6��-* )�%%�� ;+��-ก%�� 
)�%,�� 2&�%;���;���&� ,!:68��@ 

 5-7�"6�ก���-_���[99-*,!:���8�6%�86�-( (-%�'7 
1) ก���.������	ก����'��ก'�*�5&6% [2-6] 
2) �+�6%�1�����F&  �'�=(&�-.9�กก���.������	ก��� ��            

34&ก+�2�( )��%;�&�%56%�[99-*�'�;
%�;���ก���+�����ก���         
��	�
���34&3�%��66ก,..6���� 

3) �+�)��%;�&�%56%�[99-*�'�=(&���-7�  ;�&�%����,..;6. 
<��         

4) �(;6.,..;6.<��      �ก'�*�ก-.����"�%�4�%��8762�  
(Content  validity)  9�ก F&�'��:;.ก��	1   �'��ก'�*�5&6%,!:�+���
��-.���%,..;6.<��32&�'����ก�:4-.,!:<Fก"&6%��ก5$7� 

5) �(;6.����"�%�4�%)��%;�&�%     (Construct validity)  
) ( * 2 � �
 � ;- � � � : ;� � j�v ; 2 ;- � �- � j1 5 6 %  Spearman(The 
Spearmanys Rank Correlation Coefficient) ��8�6������:21
����;-��-�j1�
���:2�
�%�[99-*��ก�[99-* #$�% !ก��������:21
,;(%(-%3�"���%�'� 2 #$�%�.�
��[99-*��ก�[99-*�'����;-��-�j1ก-� 
,;(%32&�2Z��
���ก�[99-*�'����"�%"
6ก��;
%�;���ก���+�
����ก�����	�
���34&3�%��66ก,..6���� [7] 

6) �(;6.�����48�6<86=(&56%;�ก!  (Reliability)  )(*34& 
�
� Cronbachys alpha #$�%�'�
���
�ก-. 0.853 ,;(%�
�;�ก!�'����
�
��48�6<86 (�
� Cronbachys alpha �'�4'7�
�;�ก!�
��48�6<86�'�
�
��กก�
� 0.7 [8])  

7)  �กZ.5&6�F!)(*34&,..;6.<���'�;
%66ก=��-7�9+����  
90 4�(=(&�-.ก��"6.ก!-. 84 4�( ��(���� 93.33% #$�%<86�
�('��ก 
[9] 

8) ������:21�[99-*(-%�'7 
(8.1)    �(;6.)��%;�&�%�[99-*  )(*ก��������:216%�1 

��:ก6.�4�%*8�*-� (Confirmatory Factor Analysis, CFA)         
(&�*ก��������:216%�1��:ก6.�4�%*8�*-�6-�(-.�'�2�$�% (1st Order 
CFA) )(*)��,ก�� Amos 

 (8.2)    �(;6.)��%;�&�%�[99-* )(*ก��������:216%�1 
��:ก6.�4�%*8�*-� (Confirmatory Factor Analysis, CFA)      
(&�*ก��������:216%�1��:ก6.�4�%*8�*-�6-�(-.�'�;6% (2nd Order 
CFA) )(*)��,ก�� Amos ,!:2��7+�2�-ก����;+��-X9�ก�
�
�7+�2�-ก<(<6* (Regression weight) 

3. �����
� 

ก���(;6.)��%;�&�%�[99-*������:216%�1��:ก6.�4�%*8�*-� 
(Confirmatory Factor Analysis, CFA) ��8�6*8�*-�����<Fก"&6%
56%6%�1��:ก6.�4�%;-%�ก")��%;�&�%�[99-*=�&(&�*)��,ก�� 
Amos �'2!-ก�ก	01 �86 (1) �
��:(-.�����
�9:����56%=�;
,���1, p > 0.05  (2) �
��:(-.�����
�9:����=�;,���1;-��-�j1, 
CMIN/DF < 3  (3) �
�(-4�'�-(����;6(�!&6%, GFI �
��'��5&�3ก!& 
1 �'����;6(�!&6%;F% ,!: (4) �
�(-4�'��ก56%�
��q!'�*ก+�!-%
;6%56%ก����:��	�
������!�(��!8�6�  RMSEA < 0.08 [10-
11]  !ก��������:216%�1��:ก6.�4�%*8�*-��'(-%�'7 

 
3.1 ก
��
���
�����
���������������������  

 !������:216%�1��:ก6.�4�%*8�*-�6-�(-.�'�2�$�%  (1st  Order 
CFA  �F��'� 1)  #$�% !ก��������:21 
���ก	01�'�ก+�2�(�-7%2�( �'
�
� p = 0.57 (��กก�
� 0.05), CMIN/DF = 1.182 (�&6*ก�
� 3), 
GFI = 0.824 (�5&�3ก!& 1), RMSEA = 0.047 (�&6*ก�
� 0.08) 

 
3.2 ก
��
���
�����
����������������!�� 

"
6��=(&�+�ก��������:216%�1��:ก6.�4�%*8�*-�6-�(-.�'�;6% 
(2nd Order CFA)  !������:21,;(%3��F��'� 2 #$�% 
���ก	01
�-7%2�( �'�
� p = 0.74 (��กก�
� 0.05), CMIN/DF = 1.164 (�&6*
ก�
� 3), GFI = 0.833 (�5&�3ก!& 1), RMSEA = 0.044 (�&6*ก�
� 
0.08) ,;(%)��%;�&�%56%�[99-*�'��-_��5$7���;6(�!&6%ก-.
5&6�F!�4�%;-%�ก" 

9�ก !������:216%�1��:ก6.�4�%*8�*-�6-�(-.�'�;6% �+��
�
�7+�2�-ก<(<6*��2��
��7+�2�-ก����;+��-X56%�[99-*�'�;
%�;���
ก���+�����ก�����	�
���34&66ก,..6����=(& ("���%�'� 1) (-%�'7  
�ก��66ก,..;<��["*ก���,!:"ก,"
%/�*3��  �7+�2�-ก
����;+��-X�&6*!: 35  �
��7+�2�-ก����;+��-Xก-.�7+�2�-ก<(<6*
56%�[99-*�4�%;-%�ก"6*F
�:2�
�%  0.41-1.24  (�&6*!: 6-18) �ก��



   
 

66ก,..�:..�  �7+�2�-ก����;+��-X�&6*!: 33 #$�%�'�
��7+�2�-ก
����;+��-X,!:�7+�2�-ก<(<6*56%�[99-*�4�%;-%�ก"6*F
�:2�
�% 
0.64-1.50 (�&6*!: 15-34) �ก��66ก,../�*�6ก6����� 
�7+�2�-ก����;+��-X�&6*!: 28 #$�%�'�
��7+�2�-ก����;+��-X,!:
�7+�2�-ก<(<6*56%�[99-*�4�%;-%�ก"6*F
�:2�
�% 1.00-1.47 (�&6*
!: 25-38) ,!: �ก��66ก,..)��%;�&�%� �7+�2�-ก����;+��-X
�&6*!: 4 �
��7+�2�-ก����;+��-Xก-.�7+�2�-ก<(<6*56%�[99-*�4�%
;-%�ก"6*F
�:2�
�% 1.00-1.95 (�&6*!: 14-27) 

 
�������� 1 �7+�2�-ก����;+��-X56%�[99-*9�กก��������:21
6%�1��:ก6.�4�%*8�*-�6-�(-.�'�;6% 
 

�[99-*�'��'����;+��-X"
6ก��;
%�;��� 
ก���+�����ก�����	�
���34& 

�7+�2�-ก
<(<6* 

�7+�2�-ก
����;+��-X 

(�&6*!:) 
ก����ก����������ก����ก����

����  
�87� 
 �-% 
�p� 
��:"F-2�&�"
�% ,!:6��ก�	1 
�-;(���%2!-%�� 
;�5/-	01 
�g6���96�1"�("�* (Built-in) 
�g6���96�1!6*"-� (Loose furniture) 
�
�� 
ก����ก������� 
��-.6�ก�� 
;�5�/�.�! 
�:..�p6%ก-�6-��'/-* 
�:..5�;
% 
ก����ก������ �ก��!�� 
<��,!:��%�(�� 

11.05 
0.41 
0.49 
0.76 
0.67 
0.50 
0.95 
0.96 
1.24 
1.00 

10.47 
0.64 
1.25 
1.00 
1.50 

8.94 
1.47 

35 
6 
7 

11 
10 
7 

13 
14 
18 
14 

33 

15 
28 
23 
34 

28 
38 

 

 

 

 

 

 

�������� 2 ("
6)  
�[99-*�'��'����;+��-X"
6ก��;
%�;��� 

ก���+�����ก�����	�
���34& 
�7+�2�-ก
<(<6* 

�7+�2�-ก���� 
;+��-X (�&6*!:) 

�-7� 
/F���-��1 
ก����ก���+!����,�� 
�;��5Z� 
c����ก,!:"6�
6 
��� 
�;� 
2!-%�� 

1.43 
1.00 

1.00 
1.81 
1.95 
1.38 
1.03 
1.00 

37 
25 

4 
25 
27 
19 
15 
14 

4. ��-� 

 �-"<���:;%�156%%����9-*�'7��8�6�-_��)��%;�&�%�[99-*�'�
;
%�;���ก��34&����ก�����	�
���3�%��66ก,..6����)(*34&
ก��������:21�[99-*  !������:216%�1��:ก6.�4�%*8�*-�6-�(-.
;6% �-7%;'�ก!�
��[99-*=(&�7+�2�-ก����;+��-X(-%�'7  �ก��66ก,..
;<��["*ก���,!:"ก,"
%/�*3�� �7+�2�-ก����;+��-X�&6*!: 
35 �ก��66ก,..�:..� �7+�2�-ก����;+��-X�&6*!: 33% �ก��
66ก,../�*�6ก6����� �7+�2�-ก����;+��-X�&6*!: 28 ,!:
�ก��66ก,..)��%;�&�%� �7+�2�-ก����;+��-X�&6*!: 4 ;���=(&
�
�ก!�
��[99-*�'��'����;+��-X��ก�'�;�(�'�;
%�;���ก��34&����ก���
��	�
��86  �ก��66ก,..;<��["*ก���,!:"ก,"
%/�*3�� �-7%�'7 
6�9��������:�
�����%��66ก,..;<��["*ก���,!:"ก,"
%
/�*3��'�F!�
�;F%,!:"&6%�!86ก34&�-;(�2!�ก2!�*<&�;����<!(
����%��;
���'7=(&��กกZ9:�+�32&�����
�ก
6;�&�%)(*���!(!%
=(&��ก ก!�
��[99-*�'��'����;+��-X�&6*�'�;�(�86 �ก��66ก,..
)��%;�&�%� #$�%��������:����ก��66ก,.."��2!-กก���`\a'
)��%;�&�%9$%�'����*8(2*�
�=�
��ก�-ก�+�32&ก����!'�*�,�!%
,..��8�6!(�����
�ก
6;�&�%�+�=(&=�
��ก�-ก  F&66ก,..9$%32&
����;+��-X�&6*�'�;�( )��%;�&�%56%�[99-*�2!
��'79:����
,����%34&����ก�����	�
���3�ก��4
�*!("&����ก��ก
6;�&�% 
����ก�����	�
�<Fก34&3�3�6�";�2ก���ก��ก
6;�&�%56%=�*
,��
2!�*��ก5$7� �6ก9�ก�'7 F&�'�;�39�+���9-*"
6;����<�+�
)��%;�&�%56%�[99-*�'7=��-_������,..9+�!6%�'�;����<
��:�����:(-.ก��;
%�;���ก��34&����ก�����	�
�3�6%�1ก�56%
 F&66ก,..=(&   
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��	���� 1 .745** .329** .341** .426** .029 .026 -.167 -.144 -.045 -.110 -.165 -.239* -.330** .241* .071 .156 -.021 .173 -.089 -.142 

W	!�	ก��
�#�@# .745** 1 .606** .521** .417** .050 -.008 -.125 -.256* -.075 .033 -.223* -.357** -.310** .163 .138 .291** .091 .238* -.011 -.092 

�	! .329** .606** 1 .696** .302** .107 .049 .107 -.051 .004 .059 -.075 -.234* -.016 .038 .286** .358** .141 .411** .223* .107 

��	 .341** .521** .696** 1 .327** .153 .098 .134 .047 .074 .064 -.019 -.179 .036 -.086 .291** .302** .209 .361** .244* .102 

&����	 .426** .417** .302** .327** 1 .133 .268* .099 .073 .246* .225* .076 .006 .069 .246* .063 .182 .205 .286** .120 .109 


XY! .029 .050 .107 .153 .133 1 .630** .482** .508** .391** .289** .335** .348** .243* .065 .023 .136 .177 .271* .239* .257* 

Z!�� .026 -.008 .049 .098 .268* .630** 1 .480** .510** .486** .430** .400** .467** .402** .202 .000 .166 .249* .229* .120 .248* 

[\	 -.167 -.125 .107 .134 .099 .482** .480** 1 .522** .333** .413** .483** .456** .479** -.023 .205 .203 .342** .301** .259* .402** 

A�
�]-&!$	�@	� ��
#%Aก��� -.144 -.256* -.051 .047 .073 .508** .510** .522** 1 .568** .443** .467** .497** .541** .155 .108 .023 .179 .163 .320** .236* 

���'%�%�&����	 -.045 -.075 .004 .074 .246* .391** .486** .333** .568** 1 .368** .424** .385** .322** .142 .105 .245* .167 .184 .051 .041 

�%���� �̂ -.110 .033 .059 .064 .225* .289** .430** .413** .443** .368** 1 .548** .573** .561** .312** .315** .364** .426** .220* .212 .233* 

�_#!���#����'�	�  -.165 -.223* -.075 -.019 .076 .335** .400** .483** .467** .424** .548** 1 .647** .488** .055 .258* .222* .380** .225* .363** .258* 

�_#!���#���#���� -.239* -.357** -.234* -.179 .006 .348** .467** .456** .497** .385** .573** .647** 1 .622** .137 .035 .160 .098 .024 .204 .299** 

�@	! -.330** -.310** -.016 .036 .069 .243* .402** .479** .541** .322** .561** .488** .622** 1 .119 .178 .221* .293** .210 .367** .411** 

A�� #	ก	� .241* .163 .038 -.086 .246* .065 .202 -.023 .155 .142 .312** .055 .137 .119 1 .366** .234* .271* .132 .047 -.096 

�%�	�� 	� .071 .138 .286** .291** .063 .023 .000 .205 .108 .105 .315** .258* .035 .178 .366** 1 .519** .524** .457** .309** .085 

�
  A\#�ก�!#���"��� .156 .291** .358** .302** .182 .136 .166 .203 .023 .245* .364** .222* .160 .221* .234* .519** 1 .486** .362** .154 .134 

�
  �!�@� -.021 .091 .141 .209 .205 .177 .249* .342** .179 .167 .426** .380** .098 .293** .271* .524** .486** 1 .513** .408** .317** 

�!!��
�	��'�! .173 .238* .411** .361** .286** .271* .229* .301** .163 .184 .220* .225* .024 .210 .132 .457** .362** .513** 1 .629** .405** 

��Y� -.089 -.011 .223* .244* .120 .239* .120 .259* .320** .051 .212 .363** .204 .367** .047 .309** .154 .408** .629** 1 .551** 

�]�����!� -.142 -.092 .107 .102 .109 .257* .248* .402** .236* .041 .233* .258* .299** .411** -.096 .085 .134 .317** .405** .551** 1 

*�"��	����
�!���@���"c�
'� ��	���Xc#��c! 95%, **�"��	����
�!���@���"c�
'� ��	���Xc#��c! 99% 
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