
�����������	
��	
������	��������	��������	��������������

�������������������������������������
��������	
��������	����

������

�

�

�

��������������������	�

���������������		��	
���
	�������	
�

������������������������������������

���

�

�

�����������

�

�

�

����������
��
��������	
����������������
	�����������	
�

�	��	�	
�����	�	����

���

��������������	
���
	����	����������

�

�
�
�
�
�
�

���������� �
� �



ACCEPTANCE OF SOFTWARE PROCESS IMPROVEMENT MODELS IN SMALL AND 
MEDIUM SIZED ENTERPRISES: EMPIRICAL FINDINGS OF IT SECTOR IN TURKEY�

�!"#$%%&'�"(�SUNA DURMUŞ�$)�*+,%$+-�.!-.$--#&)%�/.�%0&�,&1!$,&#&)%2�./,�%0&�'&3,&&�/.�Doctor 
of Philosophy in Information Systems Department, Middle East Technical University "(4�
�
�,/.5��,5��+)!��6)&-��7-78�
�&+)4�Graduate School of Informatics
�
�,/.5��,5��-%+)��/8($9$%�
�&+'�/.��&*+,%#&)%4�Information Systems�
�
�,/.5��,5��&:3$�;<=+)��7-'7,7#�
�!*&,:$2/,4�Information Systems, METU

�22%5��,/.5��,5�;<'&)�;<>+)��/*�
�/?�!*&,:$2/,4�Information Systems, METU
� �
�
Examining Committee Members:�
��
�,/.5��,5��-%+)��/8($9$%��
�)./,#+%$/)��(2%&#24������
�
�,/.5��,5��&:3$�;<=+)��7-'7,7#�
�)./,#+%$/)��(2%&#24������
�
�22%5��,/.5��,5��!,>+)��-=7@��+(0+)�
�&>0)/-/3(�+)'��)/A-5��+)+35��+@=&)%��)$:&,2$%(�
�
�22/>5��,/.5��,5��,0+)��,&)���
�)./,#+%$/)��(2%&#24������
�
�22%5��,/.5��,5��!)+��+>+-/9-!��
�)./,#+%$/)��(2%&#2��)354��%7-7#��)$:&,2$%(�
�
�

Date:                    �B5�C5��� �
�

�



�  

$$$�
 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

I hereby declare that all information in this document has been obtained
and presented in accordance with academic rules and ethical conduct. I also
declare that, as required by these rules and conduct, I have fully cited and
referenced all material and results that are not original to this work.�

�

�
�
�
�
�

Name, Last name:  Suna DURMUŞ�
�
�
�

Signature             : �
� �



�  

$:�
 

ABSTRACT
�

�����������	
��	
������	��������	��������	��������������
�������������������������������������
��������	
��������	�

���������

�

�����4��!)+�

�05�4��&*+,%#&)%�/.��)./,#+%$/)��(2%&#2�

�!*&,:$2/,���,/.5��,5��&:3$�;�������������

�/?�!*&,:$2/,���22%5��,/.5��,5�;<'&)�;������	��

�
�+)!+,(���� 4�C D�*+3&2�

�

�0&�2/.%A+,&�$)'!2%,(�$2�*-+($)3�+�2$3)$.$>+)%�,/-&�$)�'&:&-/*#&)%�/.�&>/)/#$&2�+--�/:&,�
%0&�A/,-'5��%�$2�#+$)-(�#+'&�!*�/.�2#+--�+)'�#&'$!#�2/.%A+,&�&)%&,*,$2&2�E���2F5��0&2&�
>/#*+)$&2�+$#�%/�"&)&.$%�.,/#��/.%A+,&��,/>&22��#*,/:&#&)%2�E���F�%/�$)>,&+2&�*,/'!>%�
1!+-$%(� +)'�*,/'!>%$:$%(� $)� +� >/#*&%$%$:&� &):$,/)#&)%5� �&:&,+-� ����#/'&-2� 0+:&� "&&)�
'&:&-/*&'�%/�$#*,/:&�2/.%A+,&�1!+-$%(� $)����25��2�����,&1!$,&�/,3+)$<+%$/)+-�>0+)3&�
+)'�+'+*%+%$/)�%/�)&A�%//-24�%&>0)$1!&2�+)'�A/,=�*,+>%$>&2G�/,3+)$<+%$/)2�0+:&�%/�0+)'-&�
A$%0�2&:&,+-�>0+--&)3&2�&#&,3&'�.,/#�%0&�>0+)3&5��0&�/"H&>%$:&�/.�%0$2�2%!'(�$2�%/�$'&)%$.(�
%0&�.+>%/,2�%0+%� $).-!&)>&�%0&�2!>>&22�+)'�%0&�+>>&*%+)>&�/.�����#/'&-2�!2&'�$)����25�
�/,&/:&,4�$%�$2�+$#&'�%/�+)+-(<&�%0&�+%%$%!'&�/.�����&#*-/(&&2�%/A+,'2�%0&�����#/'&-2�
$)� �!,=&(5� �)� %0$2� >/)%&I%4� %0&� ���� +>>&*%+)>&� #/'&-� A+2� '&:&-/*&'� "+2&'� /)� +)�
&2%+"-$20&'� "&0+:$/,+-� %0&/,(� ./,� ���25� �0&� #$I&'� #&%0/'2� ,&2&+,>0� 2%!'(� A+2�
>/)'!>%&'�%/�:+-$'+%&�%0&�#/'&-5�
$,2%�/.�+--4�+�*$-/%�2%!'(�A+2�*&,./,#&'�%/�&:+-!+%&�%0&�
>/)2%,!>%�:+-$'$%(�+)'�,&-$+"$-$%(�/.�%0&�#/'&-5��0&)4�%0&�1!+)%$%+%$:&�'+%+�A&,&�>/--&>%&'�
.,/#� JK�*+,%$>$*+)%2�A$%0�+�2!,:&(4�+)'�$%�A+2�./--/A&'�"(�+�1!+-$%+%$:&�2%+3&�A0$>0�A+2�
>/#*-&%&'�"(�$)%&,:$&A2�A$%0�C������&#*-/(&&25��!+)%$%+%$:&�'+%+�A&,&�+)+-(<&'�A$%0�
,&-$+"$-$%(� %&2%4� &I*-/,+%/,(� .+>%/,� +)+-(2$24� >/).$,#+%/,(� .+>%/,� +)+-(2$2� +)'� 2%,!>%!,+-�
&1!+%$/)�#/'&-$)35��/)%&)%�+)+-(2$2�A+2�*&,./,#&'�./,�1!+-$%+%$:&�'+%+5��0&�,&2!-%2�/.�%0&�
2%!'(�,&:&+-&'�%0+%�#+)+3&#&)%�2!**/,%4�*&,>&*%$/)�/.�*,/'!>%$:$%(4�*&,>&*%$/)�/.�1!+-$%(4�
*&,>&*%$/)�/.�>/#*&%$%$:&)&224�2=$--24�,&2/!,>&2�+)'�%,+$)$)3�+,&�%0&�=&(�.+>%/,2�%0+%�+..&>%�
%0&�+>>&*%+)>&�/.�%0&�����$)����25��/,&/:&,4�%0&�3&)&,+-�%&)'&)>(�/.����2�%/A+,'2�����
+>%$:$%$&2�$2�*/2$%$:&�$)��!,=&(5���

�&(A/,'2���/.%A+,&��,/>&22��#*,/:&#&)%4��#+--�+)'��&'$!#��)%&,*,$2&24����4����2�

� �



�  

:�
 

ÖZ
�

���������L�M�N�N����N����	�����N�N���LML�����	���
;�M���N��N�������������L���L�N��O����N�N�N��

����;L�L�����NN�����������

�

�����4��!)+�

�/=%/,+4��$-$@$#��$2%&#-&,$��P-6#6�

�&<��P)&%$>$2$���,/.5��,5��&:3$�;�������������

�+,'7#>7��+)7@#+)���,5�;9,5�L(&2$�;<'&)�;������	��
�

�
	>+=���� 4�C D�2+(.+�

�

�+<7-7#�&)'62%,$2$�%6#�'6)(+�&=/)/#$-&,$)$)�3&-$@$#$)'&�P)&#-$�"$,�,/-�/()+#+=%+'7,5�
�!� .$,#+-+,7)� 8/9!)-!9!� =686=� :&� /,%+� P-8&=-$� @$,=&%-&,'&)� E�	�NF� /-!@#+=%+'7,5� �!�
@$,=&%-&,4�,&=+"&%8$�"$,�/,%+#'+�6,6)�=+-$%&2$)$�:&�:&,$#-$-$9$)$�+,%7,#+=�$8$)��+<7-7#��6,&8�
N($-&@%$,#&-&,$)'&)�E��NF� .+('+-+)#+(7�+#+8-+#+=%+'7,5���N�!(3!-+#+-+,7�"&,+"&,$)'&�
=!,!#2+-� '&9$@$#� :&� (&)$� +,+8-+,+4� %&=)$=-&,&� :&� $@� !(3!-+#+-+,7)+� +'+*%&� /-#+(7�
3&,&=%$,'$9$)'&)G� =!,!#-+,� '&9$@$#'&)� =+()+=-+)+)� 8&@$%-$� </,-!=-+,-+� "+@+� 87=#+=�
</,!)'+'7,5��!�8+-7@#+)7)�+#+>74��	�NO-&,'&�=!--+)7-+)���N�#/'&--&,$)$)�"+@+,727)7�:&�
=+"!-6)6�&%=$-&(&)�.+=%P,-&,$�"&-$,-&#&=%$,5��(,7>+��6,=$(&Q'&=$��	�N�8+-7@+)-+,7)7)���N�
#/'&--&,$)&� (P)&-$=� %!%!#-+,7)7)� +)+-$<� &'$-#&2$� +#+8-+)#+=%+'7,5� �!� =+*2+#'+4�
'+:,+)7@2+-�%&/,$�%&#&-�+-7)+,+=��	�NQ-&,�$8$)���N��+"!-��/'&-$�3&-$@%$,$-#$@%$,5��/'&-$�
'/9,!-+#+=� $8$)� =+,#+� +,+@%7,#+�(P)%&#$� 8+-7@#+27� (6,6%6-#6@%6,5�;)>&-$=-&�#/'&-$)�
(+*7�3&8&,-$-$9$)$�:&�36:&)$,-$9$)$�'&9&,-&)'$,#&=�$8$)�*$-/%�8+-7@#+�3&,8&=-&@%$,$-#$@%$,5�
�+0+�2/),+� JK�=+%7-7#>7'+)�+)=&%�$-&�)$>&-�:&,$�%/*-+)#7@4�+,'7)'+)�C���	�N�8+-7@+)7�$-&�
(+*7-+)� 3P,6@#&-&,-&� )$%&-� +@+#+� %+#+#-+)#7@%7,5� �6:&)$-$,-$=� %&2%$4� +87#-+(7>7� .+=%P,�
+)+-$<$4�'/9,!-+(7>7�.+=%P,�+)+-$<$�:&�(+*72+-�&@$%-$=�#/'&-$�$-&�)$>&-�:&,$�+)+-$<�&'$-#$@%$,5�
�$%&-�:&,$-&,�$8$)�$8&,$=�+)+-$<$�(+*7-#7@%7,5�M+-7@#+�2/)!8-+,7)+�3P,&4��	�NQ-&,'&���NO)$)�
=+"!-6)6� &%=$-&(&)� %&#&-� .+=%P,-&,$)� (P)&%$#� '&2%&9$4� +-37-+)+)� :&,$#-$-$=4� +-37-+)+)�
=+-$%&4� ,&=+"&%� &'$-&"$-$,-$=� +-37274� (&%&)&=-&,4� =+()+=-+,� :&� &9$%$#� /-'!9!� /,%+(+�
=/(#!@%!,5��(,7>+4��6,=$(&Q'&��	�NQ-&,$)���N�!(3!-+#+-+,7)+�(P)&-$=�3&)&-�&9$-$#$)$)�
/-!#-!�/-'!9!�"&-$,%$-#$@%$,5�

�)+0%+,��P<>6=-&,���+<7-7#��6,&8�N($-&@%$,#&4��686=�:&�	,%+�;-8&=-$�N@-&%#&-&,4���N4�
�	�NQ-&,�� �



�  

:$�
 

�

�
�
�
�
�
�
�
�
�
�

DEDICATION
�
� �

To My Beloved Mother Filiz DURMUŞ

� �



�  

:$$�
 

ACKNOWLEDGMENTS
�

�/�"&3$)�A$%04���A/!-'�-$=&�%/�&I*,&22�#(�'&&*&2%�3,+%$%!'&�%/�+--�A0/�-&%�#&�0+:&�%0&�
>0+)>&�%/�>/#*-&%&�%0$2�%0&2$25��

��A/!-'�-$=&�%/�&I*,&22�#(�A+,#&2%�+)'�2$)>&,&2%�3,+%$%!'&�%/�#(�+':$2/,��,/.5��,5��&:3$�
;<=+)��7-'7,7#�+)'�%/�#(�>/?+':$2/,��22%5��,/.5��,5�;<'&)�;<>+)��/*4�%0&$,�+':$>&�+)'�
+22$2%+)>&�#+'&�:+-!+"-&�>/)%,$"!%$/)2�%/�#(�'$22&,%+%$/)5��

�� +-2/� A$20� %/� A+,#-(� %0+)=� %0&� #&#"&,2� /.� #(� %0&2$2� >/##$%%&&4� �,/.5� �,5� �-%+)�
�/8($9$%4��22/>5��,/.5��,5��,0+)��,&)4��22%5��,/.5��,5��!,>+)��-=7@��+(0+)�+)'��22%5�
�,/.5��,5��!)+��+>+-/9-!�./,�%0&$,�:+-!+"-&�2!**/,%5�

�� 0/)&2%-(� /A&� #(� '&&*&2%� %0+)=.!-)&22� %/� %0&� ./--/A$)3� *&/*-&� ./,� %0&$,� $):+-!+"-&�
2!**/,%2��;<-&#��,2+3!)4��&:$)8��+,+=+@4��#!%��6,=+,2-+)4��!2!.��7-#+<4��!0+,,&#�
�&,'+,� �+@+,4� �!2%+.+� �9!,� �8+,4� �!2%+.+� �&#� �=+36)'6<4� �&'+� ;<3&)4� �&)&=@&�
�6<>&4�;<3&��+,+4��+=+)��+,37)4��+:+@�	-%&=$)4�N)+-��%$--+��6)&@4��&:$)8��(=+)4��/-3+�
�&@$-"+@4��&#+��+)+%+)4��!2%+.+��&9&,-$4��+",$(&��!-&��,>+)4� +)'�#(�+--� .,$&)'2�+)'�
>/--&+3!&25�

��A/!-'�-$=&�%/�%0+)=��)./,#+%$>2��)2%$%!%&�+'#$)$2%,+%$:&�2%+..2��(@&��!,�;<'&,&��6=2&-4�
�$"&-��&-4��-$��+)%+,�+)'��$"&-��6-)+,5�

�� +#�+-2/� 2$)>&,&-(�+)'�+>!%&-(� $)'&"%&'� %/�#(�#/%0&,�
$-$<��!,#!@4�#(� .+%0&,��+(,$�
�!,#!@4� #(� ",/%0&,2� �&,'+,� �!,#!@� +)'� 	2#+)� �!,#!@� +)'� #(� 2$2%&,� �>&#� �!2&�
�!,#!@�./,�%0&$,�2!**/,%�+)'�*+%$&)>&5��0&(�+-A+(2�"&-$&:&'�$)�#&�+)'�2%,&)3%0&)�#&�$)�
#(�0+,'�%$#&2�A$%0�%0&$,�3,&+%�-/:&4�>/#*+22$/)�+)'�-&+'$)3�+':$>&25�


$)+--(4���A/!-'�-$=&�%/�&I*,&22�#(�2$)>&,&�,&2*&>%�+)'�%0+)=2�%/�+--�%0/2&�A0/�*+,%$>$*+%&'�
#(�2!,:&(�+)'�$)%&,:$&A�'!,$)3�%0&�>/#*-&%$/)�/.�%0$2�%0&2$25�



�  

:$$$�
 

TABLE OF CONTENTS
�

�

��������555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�$: 

;��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�: 

��������	��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�:$ 
����	�����������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�:$$ 
������	
��	�������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�:$$$ 
�����	
��������5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�I$$ 
�����	
�
������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�I$$$ 
�����	
����������	���55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�I:�
�������

C ���	�����	��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C 

C5C &2&+,>0��!&2%$/)�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�� 

C5� �$3)$.$>+)>&�/.�%0&��%!'(�555555555555555555555555555555555555555555555555555555555555555555555555555555555555�� 

C5  �$22&,%+%$/)�	,3+)$<+%$/)�55555555555555555555555555555555555555555555555555555555555555555555555555555555555�� 

� ���������������555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�  

�5C �&.$)$%$/)�/.����2�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�  

�5� �/.%A+,&��,/>&22��#*,/:&#&)%R�22&22#&)%��/'&-2�55555555555555555555555555555555555555555�K 

�5�5C �����5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�B 

�5�5� ��	R����CBB�K�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�S 

�5�5  ��	R����  ��C�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�S 

�5�5K ��	R����C���S�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�S 

�5�5B ��	R�����B�C��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�J 

�5�5T ��	R�����DCC��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�J 

�5�5S ��	R�����S��C�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�J 

�5�5J �$I��$3#+�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�D 

�5�5D �	������	
��555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�D 

�5�5C� ���?�����5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C� 

�5�5CC $
����55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C� 

�5�5C� �����5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CC 

�5�5C  ������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CC 

�5�5CK ������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C� 

�5�5CB 	����55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C� 



�  

$I�
 

�5�5CT �	��?�	���55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C  

�5  �!+-$%(��%+)'+,'2�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C  

�5 5C ��	�D����5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C  

�5 5� ��	�D��C�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CK 

�5 5  ��	�D��K�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CK 

�5 5K ��	R����D��� �5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CK 

�5K �0&/,$&2�/.��'/*%$/)�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CK 

�5K5C �0&/,(�/.�&+2/)&'��>%$/)�E��F�555555555555555555555555555555555555555555555555555555555555�CB 

�5K5� �0&/,(�/.��)%&,*&,2/)+-��&0+:$/,�E���F�5555555555555555555555555555555555555555555555555555�CT 

�5K5  �&:&-/*#&)%��/'&-��'/*%$/)�E���F�55555555555555555555555555555555555555555555555555555�CT 

�5K5K �&>0)/-/3(��>>&*%+)>&��/'&-�E���F�55555555555555555555555555555555555555555555555555555�CS 

�5K5B �0&/,(�/.��-+))&'��&0+:$/,�E���F�55555555555555555555555555555555555555555555555555555555555�CS 

�5K5T �&>0)/-/3(��>>&*%+)>&��/'&-�E���F���55555555555555555555555555555555555555555555555555�CJ 

�5K5S �)$.$&'��0&/,(�/.��>>&*%+)>&�+)'��2&�/.��&>0)/-/3(�E�����F�55555555555�CD 

�5K5J �&>0)/-/3(��>>&*%+)>&��/'&-�E���F� �55555555555555555555555555555555555555555555555555��� 

�5B �!##+,(�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555��� 

  �	���������
����	��5555555555555555555555555555555555555555555555555555555555555555555555555555��  

 5C �/'&-�U��(*/%0&2$2��&:&-/*#&)%�5555555555555555555555555555555555555555555555555555555555555555555��  

 5C5C �&,./,#$)3��(2%&#+%$>��$%&,+%!,&�&:$&A�5555555555555555555555555555555555555555555555555��K 

 5C5� �&:&-/*$)3�V�2&W��/)2%,!>%�5555555555555555555555555555555555555555555555555555555555555555555555��D 

 5C5  �&-*0$��)+-(2$2�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555��D 

 5C5K 
/,#!-+%$)3��(*/%0&2&2�5555555555555555555555555555555555555555555555555555555555555555555555555555� C 

 5� �)2%,!#&)%��&:&-/*#&)%�55555555555555555555555555555555555555555555555555555555555555555555555555555555555� T 

 5�5C 	)-$)&��!&2%$/))+$,&�555555555555555555555555555555555555555555555555555555555555555555555555555555555� T 

 5�5� �)%&,:$&A��!$'&�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�KC 

K ����	�	�	���55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�K  

K5C &2&+,>0��&2$3)�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�K  

K5C5C �$-/%��%!'(�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�KB 

K5C5� �+$)��%!'(�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�KJ 

K5� �0,&+%2�%/��+-$'$%(�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BC 

K5�5C �/)2%,!>%��+-$'$%(�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BC 

K5�5� �/)%&)%��+-$'$%(�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BC 

K5�5  �)%&,)+-��+-$'$%(�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BC 

K5�5K �I%&,)+-��+-$'$%(�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BC 

B 
��������555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�B  



�  

I�
 

B5C �,&-$#$)+,(��)+-(2$2�/.��+%+�5555555555555555555555555555555555555555555555555555555555555555555555555555�B  

B5� �0&�
$)'$)32�/.�%0&��!+)%$%+%$:&��0+2&�/.�%0&��%!'(�555555555555555555555555555555555555555�B  

B5�5C �&2>,$*%$:&��%+%$2%$>2�555555555555555555555555555555555555555555555555555555555555555555555555555555555�B  

B5�5� �&#/3,+*0$>2�/.�%0&��+,%$>$*+)%2�55555555555555555555555555555555555555555555555555555555555555�BB 

B5�5  �I*-/,+%/,(�
+>%/,��)+-(2$2�&2!-%2�555555555555555555555555555555555555555555555555555555555�T� 

B5�5K �/).$,#+%/,(�
+>%/,��)+-(2$2�&2!-%2�555555555555555555555555555555555555555555555555555555�TB 

B5�5B �+,%$+-��&+2%��1!+,&2��%,!>%!,+-��1!+%$/)��/'&-$)3�&2!-%2�55555555555555555555�SC 

B5  �0&�
$)'$)32�/.�%0&��!+-$%+%$:&��0+2&�/.�%0&��%!'(�55555555555555555555555555555555555555555�SK 

B5 5C �/)%&)%��)+-(2$2�&2!-%2�/.��+,%� �/.�%0&��!&2%$/))+$,&�55555555555555555555555555�SK 

B5 5� �/)%&)%��)+-(2$2�&2!-%2�/.��)%&,:$&A2�5555555555555555555555555555555555555555555555555555�D� 

T ��������	��555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�DB 

T5C �/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�55555555555555555555555555555555555555555�DB 

T5� �0&��%%$%!'&�/.����2�%/A+,'2������>%$:$%$&2�$)��!,=&(�555555555555555555555555555555555�DB 

T5  
+>%/,2�+..&>%$)3�%0&�+>>&*%+)>&�/.�����+>%$:$%$&2�$)����2�55555555555555555555555555555�DS 

T5 5C �(*/%0&2&2�C5+�U�C5"�?��+)+3&#&)%��!**/,%�5555555555555555555555555555555555555555555�DS 

T5 5� �(*/%0&2&2���?��&,>&*%$/)�/.��,/'!>%$:$%(�555555555555555555555555555555555555555555555555�DJ 

T5 5  �(*/%0&2&2� �?��&,>&*%$/)�/.��!+-$%(�55555555555555555555555555555555555555555555555555555555�DJ 

T5 5K �(*/%0&2&2�K�?��&,>&*%$/)�/.��/#*&%$%$:&)&22�55555555555555555555555555555555555555555�DD 

T5 5B �(*/%0&2&2�B�?��/+-��-$3)#&)%�5555555555555555555555555555555555555555555555555555555555555555�DD 

T5 5T �(*/%0&2&2�T5+�U�T5"�?��%+..��):/-:&#&)%�555555555555555555555555555555555555555555555555�DD 

T5 5S �(*/%0&2&2�S�?��/##!)$>+%$/)�55555555555555555555555555555555555555555555555555555555555555�C�� 

T5 5J �(*/%0&2&2�J�?��=$--2�5555555555555555555555555555555555555555555555555555555555555555555555555555555�C�� 

T5 5D �(*/%0&2&2�D�?�&2/!,>&2�555555555555555555555555555555555555555555555555555555555555555555555555�C�C 

T5 5C� �(*/%0&2&2�C��?��,+$)$)3�555555555555555555555555555555555555555555555555555555555555555555555555�C�C 

T5 5CC �(*/%0&2&2�CC�?��&,>&$:&'��+2&�/.��2&�/.�����555555555555555555555555555555555555555�C�C 

T5 5C� �(*/%0&2&2�C��?��&,>&$:&'��2&.!-)&22�/.�����55555555555555555555555555555555555555555�C�C 

S �	������	��55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C�  

S5C �#*-$>+%$/)2�./,�&2&+,>0�5555555555555555555555555555555555555555555555555555555555555555555555555555555�C�K 

S5� �#*-$>+%$/)2�./,��,+>%$>&�555555555555555555555555555555555555555555555555555555555555555555555555555555555�C�B 

S5  �$#$%+%$/)2�/.�%0&��%!'(�555555555555555555555555555555555555555555555555555555555555555555555555555555555�C�B 

S5K 
!,%0&,�&2&+,>0�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C�T 

�
�������55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C�S 

�������X�������������������������������E������?
	�F�55555555555�CCS 

�������X�����	���������������������55555555555555555555555555555555555555555555555555555555�C�C 

�������X����������	����������������E������?
	�F�55555555555555555555�C�S 



�  

I$�
 

�������X����	������������	������55555555555555555555555555555555555555555555555555555555555555�C K 

�������X�������������������555555555555555555555555555555555555555555555555555555555555555555555555555�C J 

�������X�
������������������������	�5555555555555555555555555555555555555555555555555�C D�
 
�



�  

I$$�
 

LIST OF TABLES
�

�+"-&�C������&.$)$%$/)�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�K 
�+"-&�������������%+%$2%$>2�$)��!,=&(�55555555555555555555555555555555555555555555555555555555555555555555555555555�K 
�+"-&� ��������5���/,&��,+>%$>&2��,&+2�55555555555555555555555555555555555555555555555555555555555555555555555�T 
�+"-&�K���	R�����S��C��+%&3/,$&2�/.��/)%,/-2�5555555555555555555555555555555555555555555555555555555555555555�D 
�+"-&�B������#*/,%+)>&�./,����2�5555555555555555555555555555555555555555555555555555555555555555555555555555555555��T 
�+"-&�T�
+>$-$%+%$)3��/)'$%$/)2�/.�����5555555555555555555555555555555555555555555555555555555555555555555555555555��S 
�+"-&�S��I*&,%��$2%�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555� � 
�+"-&�J��&-*0$�&2!-%2�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555� C 
�+"-&�D��&.$)$%$/)�/.��/.%A+,&��,/>&22��>>&*%+)>&��/'&-��/)2%,!>%2�5555555555555555555555555� � 
�+"-&�C���%!'(��(*/%0&2&2�E�)$%$+-��&,2$/)F�555555555555555555555555555555555555555555555555555555555555555555� K 
�+"-&�CC��%!'(��(*/%0&2&2�E�&>/)'��&,2$/)F�5555555555555555555555555555555555555555555555555555555555555555� T 
�+"-&�C�������/'&-2�$)��%!'$&2�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555� J 
�+"-&�C ��0+)3&2�$)�%0&��!,:&(��)2%,!#&)%�5555555555555555555555555555555555555555555555555555555555555555555� D 
�+"-&�CK�&.&,&)>&��$2%�/.��%&#2�$)��+,%���/.��!,:&(��)2%,!#&)%�55555555555555555555555555555555555�K� 
�+"-&�CB��&#/3,+*0$>��0+,+>%&,$2%$>2�/.�%0&��+,%$>$*+)%2�/.�%0&��$-/%��%!'(�5555555555555555�KT 
�+"-&�CT��,/)"+>0O2��-*0+��/&..$>$&)%2�/.�%0&�
+>%/,2�$)�%0&��$-/%��%!'(�55555555555555555555�KS 
�+"-&�CS��%&#?�/%+-��%+%$2%$>2�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�KJ 
�+"-&�CJ��&2>,$*%$:&��%+%$2%$>2�./,��&+)4��=&A)&22�+)'��!,%/2$2��+-!&2�/.�%0&��%&#2�$)�
%0&��!&2%$/))+$,&�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BK 
�+"-&�CD��&#/3,+*0$>��0+,+>%&,$2%$>2�/.�%0&��+,%$>$*+)%2�/.�%0&��+$)��%!'(�555555555555555�BT 
�+"-&����&-$+"$-$%(��%+%$2%$>2�/.��+$)��%!'(�$)������555555555555555555555555555555555555555555555555555�T� 
�+"-&��C��,/)"+>0O2��-*0+��/&..$>$&)%2�/.�%0&�
+>%/,2�$)�%0&��$-/%��%!'(�55555555555555555555�T� 
�+"-&������	�+)'��+,%-&%%Q2��&2%�&2!-%2�/.��
��555555555555555555555555555555555555555555555555555555555�TC 
�+"-&�� ��/%+-��+,$+)>&��I*-+$)&'�/.��
��Y�/!)'���555555555555555555555555555555555555555555555555555�TC 
�+"-&��K��/#*/)&)%��+%,$I�/.�%0&��
��Y�/!)'���55555555555555555555555555555555555555555555555555555555�T� 
�+"-&��B��/%+-��+,$+)>&��I*-+$)&'�/.��
��Y�/!)'����55555555555555555555555555555555555555555555555555�T  
�+"-&��T��/#*/)&)%��+%,$I�/.�%0&��
��Y�/!)'����555555555555555555555555555555555555555555555555555555�TK 
�+"-&��S�
+>%/,��)+-(2$2�+)'��//%2%,+**$)3��-3/,$%0#�&2!-%2�555555555555555555555555555555555555�TS 
�+"-&��J�
/,)&--?�+,>=&,��,$%&,$/)�&2!-%2�55555555555555555555555555555555555555555555555555555555555555555555�TD 
�+"-&��D��&%&,/%,+$%?�/)/%,+$%�+%$/�E����F�555555555555555555555555555555555555555555555555555555555555555�S� 
�+"-&� ���//')&22�/.�
$%�&2!-%2555555555555555555555555555555555555555555555555555555555555555555555555555555555555�SC 
�+"-&� C��/'&-�
$%�&2!-%2�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�SC 
�+"-&� ���+%0��)+-(2$2�+)'��//%2%,+**$)3��-3/,$%0#�&2!-%2�555555555555555555555555555555555555555�S  
�+"-&�  ��&#/3,+*0$>��)./,#+%$/)�/.�%0&��)%&,:$&A��+,%$>$*+)%2�5555555555555555555555555555555555�D� 
�+"-&� K��/)%&)%��)+-(2$2�&2!-%2�/.�	*&)?�)'&'��!&2%$/)2�$)�%0&��!,:&(�55555555555555555�DT 
�+"-&� B��/2$%$:&�	!%>/#&2�/.�%0&��/)%&)%��)+-(2$2�&2!-%2�5555555555555555555555555555555555555555�DT 
�+"-&� T��&3+%$:&�	!%>/#&2�/.�%0&��/)%&)%��)+-(2$2�&2!-%2�555555555555555555555555555555555555555�DS 
�+"-&� S�
+>%/,2�+..&>%$)3�%0&�+>>&*%+)>&�/.�����+>%$:$%$&2�$)����2�55555555555555555555555555555�DS 



�  

I$$$�
 

LIST OF FIGURES
�


$3!,&�C��:/-!%$/)�/.������555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�B 

$3!,&�����	R����C���S�����J��/.%A+,&��$.&��(>-&��,/>&22&2�5555555555555555555555555555555555555555�J 

$3!,&� ��/#*&%$2/.%��,/H&>%�	:&,:$&A�55555555555555555555555555555555555555555555555555555555555555555555555555�C� 

$3!,&�K�$
����	:&,:$&A�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�CC 

$3!,&�B��������&>0)$1!&�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�C� 

$3!,&�T��0&�	�����,+'!+-������/'&-�555555555555555555555555555555555555555555555555555555555555555555555555�C  

$3!,&�S��$2%/,$>+-�	,'&,�/.��0&/,$&2�/.��'/*%$/)�555555555555555555555555555555555555555555555555555555555�CB 

$3!,&�J��0&/,(�/.�&+2/)&'��>%$/)�"(�
$20"&$)�+)'��H<&)�555555555555555555555555555555555555555555�CB 

$3!,&�D��0&/,(�/.��)%&,*&,2/)+-��&0+:$/,�"(��,$+)'$2�55555555555555555555555555555555555555555555555555�CT 

$3!,&�C���&:&-/*#&)%��&%0/'��'+*%$/)��/'&-�"(��0+-$.+�&%�+-5�55555555555555555555555555555555�CS 

$3!,&�CC��&>0)/-/3(��>>&*%+)>&��/'&-�"(��+:$2�55555555555555555555555555555555555555555555555555555555�CS 

$3!,&�C���0&/,(�/.��-+))&'��&0+:$/,�"(��H<&)�555555555555555555555555555555555555555555555555555555555555�CJ 

$3!,&�C ��&>0)/-/3(��>>&*%+)>&��/'&-���"(��&)=+%&20�+)'��+:$2�5555555555555555555555555555�CD 

$3!,&�CK��)$.$&'��0&/,(�/.��>>&*%+)>&�+)'��2&�/.��&>0)/-/3(�"(��&)=+%&20�&%�+-5�55��� 

$3!,&�CB��&>0)/-/3(��>>&*%+)>&��/'&-� �"(��&)=+%&20�+)'��+-+�555555555555555555555555555555��C 

$3!,&�CT��/'&-��&:&-/*#&)%��,/>&22�555555555555555555555555555555555555555555555555555555555555555555555555555��K 

$3!,&�CS����A$%0�����$)�����
/>!2�555555555555555555555555555555555555555555555555555555555555555555555555555��B 

$3!,&� CJ� �&,>&$:&'��/)2&1!&)>&2� /.� %0&� �/.%A+,&� �,/>&22� �#*,/:&#&)%��>>&*%+)>&�
�/'&-�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555��T 

$3!,&�CD�
+>$-$%+%$)3��/)'$%$/)2�/.��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-
�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555��D 

$3!,&�����&-*0$��&%0/'�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555� � 

$3!,&��C��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�E�)$%$+-��&,2$/)F�5555555555555� B 

$3!,&�����/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�E�&>/)'��&,2$/)F�55555555555� B 

$3!,&�� ��)2%,!#&)%��&:&-/*#&)%��,/>&22�55555555555555555555555555555555555555555555555555555555555555555555� S 

$3!,&��K��%+3&2�/.�&2&+,>0�5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�KK 

$3!,&��B�/+'#+*�/.��!+)%$%+%$:&��+%+��)+-(2$2�555555555555555555555555555555555555555555555555555555555�KD 

$3!,&��T��/#*+)(��$<&��%+%$2%$>2�/.��+,%$>$*+)%2�5555555555555555555555555555555555555555555555555555555555�BB 

$3!,&��S��%+%$2%$>2�/.�%0&��,&2&)>&�/.������>%$:$%$&2�$)�%0&��/#*+)$&2�/.�%0&��+,%$>$*+)%2
�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BS 

$3!,&��J��!,+%$/)�/.������>%$:$%$&2�/.�%0&��+,%$>$*+)%2Q��/#*+)$&2�55555555555555555555555555555�BS 

$3!,&� �D� �%+%$2%$>2� /.� �&.$)&'� /,� �/>!#&)%&'� �,/>&22&2� $)� %0&� �/#*+)$&2� /.� %0&�
�+,%$>$*+)%2�55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BJ 

$3!,&� �������2+3&�
,&1!&)>(�/.��+,%$>$*+)%2�55555555555555555555555555555555555555555555555555555555555555�BJ 

$3!,&� C������/'&-2��2&'�$)��+,%$>$*+)%2O��/#*+)(�555555555555555555555555555555555555555555555555555�BD 

$3!,&� ��/-&2�+)'�&2*/)2$"$-$%$&2�/.��+,%$>$*+)%2�$)�%0&������#*-&#&)%+%$/)��,/>&22
�555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555�BD 

$3!,&�  ��,/*/2&'��/'&-�$)��#+,%����5555555555555555555555555555555555555555555555555555555555555555555555555�TT 

$3!,&� K��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�E
$)+-��&,2$/)F�55555555555555�SK 

$3!,&� B��%+%$2%$>2�/.�	*&)?�)'&'��!<<<&2%$/)?C�&2*/)2&2�555555555555555555555555555555555555555�SB 

$3!,&� T��/,'��-/!'�/.�	*&)?�)'&'��!&2%$/)?C�&2*/)2&2�555555555555555555555555555555555555555�SB 

$3!,&� S��/)%&)%��)+-(2$2�&2!-%2�/.�	*&)?�)'&'��!&2%$/)?C�555555555555555555555555555555555555�ST 

$3!,&� J��%+%$2%$>2�/.�	*&)?�)'&'��!&2%$/)?��&2*/)2&2�55555555555555555555555555555555555555555555�J� 

$3!,&� D��/,'��-/!'�/.�	*&)?�)'&'��!&2%$/)?��&2*/)2&2�555555555555555555555555555555555555555�J� 



�  

I$:�
 


$3!,&�K���/)%&)%��)+-(2$2�&2!-%2�/.�	*&)?�)'&'��!&2%$/)?��555555555555555555555555555555555555�JC 

$3!,&�KC��%+%$2%$>2�/.�	*&)?�)'&'��!&2%$/)? �&2*/)2&2�55555555555555555555555555555555555555555555�JK 

$3!,&�K���/,'��-/!'�/.�	*&)?�)'&'��!&2%$/)? �&2*/)2&2�55555555555555555555555555555555555555�JK 

$3!,&�K ��/)%&)%��)+-(2$2�&2!-%2�/.�	*&)?�)'&'��!&2%$/)? �555555555555555555555555555555555555�JB 

$3!,&�KK��%+%$2%$>2�/.�	*&)?�)'&'��!&2%$/)?K�&2*/)2&2�55555555555555555555555555555555555555555555�JS 

$3!,&�KB��/,'��-/!'�/.�	*&)?�)'&'��!&2%$/)?K�&2*/)2&2�55555555555555555555555555555555555555�JJ 

$3!,&�KT��/)%&)%��)+-(2$2�&2!-%2�/.�	*&)?�)'&'��!&2%$/)?K�555555555555555555555555555555555555�JD 



�  

I:�
 

LIST OF ABBREVIATIONS
�

CFA �/).$,#+%/,(�
+>%/,��)+-(2$2��
CMM �+*+"$-$%(��+%!,$%(��/'&-��
CMMI �+*+"$-$%(��+%!,$%(��/'&-��)%&3,+%$/)��
DoD �&*+,%#&)%�/.��&.&)2&��
EFA �I*-/,+%/,(�
+>%/,��)+-(2$2��
FC 
+>$-$%+%$)3��/)'$%$/)2��
IEC �)%&,)+%$/)+-��-&>%,/%&>0)$>+-��/##$22$/)��
ISO �)%&,)+%$/)+-�	,3+)$<+%$/)�./,��%+)'+,'$<+%$/)��
IT �)./,#+%$/)��&>0)/-/3(��
KMO �+$2&,?�&(&,?	-=$)��
N/A �/%��**-$>+"-&��
OECD �0&�	,3+)$<+%$/)�./,��>/)/#$>��//*&,+%$/)�+)'��&:&-/*#&)%�
PEOU �&,>&$:&'��+2&�/.��2&��
PLS �+,%$+-��&+2%��1!+,&��
PU �&,>&$:&'��2&.!-)&22��
SEI �/.%A+,&��)3$)&&,$)3��)2%$%!%&��
SEM �%,!>%!,+-��1!+%$/)��/'&-$)3��
SME �#+--�+)'��&'$!#��$<&'��)%&,*,$2&2�
SPI �/.%A+,&��,/>&22��#*,/:&#&)%��
SPICE �/.%A+,&��,/>&22��#*,/:&#&)%�+)'��+*+"$-$%(��&%&,#$)+%$/)��
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CHAPTER 1

�

INTRODUCTION

� �

�/.%A+,&��,/>&22� �#*,/:&#&)%� E���F� $2� &22&)%$+-� ./,� /,3+)$<+%$/)2� %/� $)>,&+2&� *,/'!>%$:$%(4�
&..$>$&)>(4�*,/'!>%�1!+-$%(�+)'�2%+=&0/-'&,�2+%$2.+>%$/)�ZC[5��)�/,'&,�%/�$#*,/:&�+)'�+22&22�%0&�
#+%!,$%(� /.� 2/.%A+,&� '&:&-/*#&)%� *,/>&22&24� #+)(� .,+#&A/,=24� #/'&-24� 2%+)'+,'2� +)'�
#&%0/'/-/3$&2�0+:&�"&&)�'&:&-/*&'�/:&,�%0&�*+2%�%0,&&�'&>+'&25��)�%0$2�'$22&,%+%$/)4�2%+)'+,'24�
.,+#&A/,=24�#/'&-24�+)'�#&%0/'/-/3$&2�+,&�,&.&,,&'�+2�V#/'&-2W5��)�+''$%$/)4�+)(�&../,%2�%/�
$#*-&#&)%�����*,/3,+#24�*,+>%$>&24�+>%$:$%$&2�+)'�2%!'$&2�A&,&�,&.&,,&'�+2�V����+>%$:$%$&2W�$)�
%0$2�'$22&,%+%$/)5�

�0&� 2%+)'+,'2� +)'� #/'&-2� '&:&-/*&'� "(� %0&� �/.%A+,&� �)3$)&&,$)3� �)2%$%!%&� E���F� +)'� %0&�
�)%&,)+%$/)+-� 	,3+)$<+%$/)� ./,� �%+)'+,'$<+%$/)� E��	FR�)%&,)+%$/)+-� �-&>%,/?�&>0)$>+-�
�/##$%%&&� E���F� +,&� %0&� *,$#+,(� 2/!,>&2� /.� *,/>&22� $#*,/:&#&)%� 2%!'$&2� ./,� 2/.%A+,&�
/,3+)$<+%$/)2� Z�[5� �+*+"$-$%(��+%!,$%(��/'&-� �)%&3,+%$/)� E����F� /.� ���� Z [� +)'� ��	R����
  ��C�ZK[�/.���	�3!$'&�+22&22#&)%�+)'�$#*,/:&�%0&�1!+-$%(�/.�2/.%A+,&�*,/>&22&25��/A&:&,4�
%0&2&�#/'&-2�+,&�$)%&)'&'�./,�2&%%$)32�%0+%�+,&�)/%�$).-!&)>&'�"(�"!'3&%+,(�>/)2%,+$)%2�+)'�-/)3?
-+2%$)3� A$%0� +� 2%,/)3� &#*0+2$2� /)� *,/>&22� +)'� *,/>&'!,&2� ZB4� T4� S[5� �/%+"-(4� >&,%$.$>+%$/)�
*,/>&22&2�>/!-'�"&�#/,&�>0+--&)3$)3�./,����2�ZJ[5��

���2� +,&� %0&� #+H/,� >/)%,$"!%/,2� %/� %0&� &>/)/#$&2� A/,-'A$'&5� �>>/,'$)3� %/� 	���� ��CS�
2%+%$2%$>24����2�E,&.&,2�%/�&#*-/($)3�!*�%/��KD�*&,2/)2F�+,&�%0&�*,&'/#$)+)%�./,#�/.�&)%&,*,$2&4�
+>>/!)%$)3� ./,� +**,/I$#+%&-(� DD\� /.� +--� .$,#2� A/,-'A$'&� ZD[5� ���� +-2/� +22!#&2� 3,&+%�
2$3)$.$>+)>&�./,�%0&2&�2&%%$)32G�$)�%0$2�>/)%&I%4�%0&,&�+,&�2&:&,+-�>/#*&--$)3�,&+2/)2�A0(�2#+--�
2&%%$)32� 3&%� $):/-:&'� A$%0� *,/>&22� $#*,/:&#&)%5� 	)&� $2� &..$>$&)>(G� $%� $2� *+,+#/!)%� %/� !2&�
,&2/!,>&2� #/2%� &..$>$&)%-(� $)� ���2� A0&,&� %0&(� +,&� :&,(� -$#$%&'� +)'� :+-!+"-&5� �)&..$>$&)%�
*,/>&22&2� >+)� '$2>/!,+3&� &#*-/(&&2� '!&� %/� %0&� )&&'� ./,� ,&A/,=� +)'� +''$%$/)+-� A/,=-/+'5�
�/A&:&,4�A$%0�%0&�&#&,3&)>&�/.�*,/>&22�/*%$#$<+%$/)4����2�>+)�,&'!>&�%0&$,�,&A/,=4�2$#*-$.(�
%0&�"!2$)&22�,/!%$)&4�+)'�,&#/:&�!))&>&22+,(�*,/>&22&24�2/�%0+%�%0&(�>+)�#/%$:+%&�A/,=&,2�+)'�
$)>,&+2&� *,/'!>%$:$%(�A0$-2%� 2+:$)3� %$#&4� &../,%4� +)'�#/)&(5��)/%0&,� ,&+2/)� $2� %0&� '&.$)$)3�
2%+)'+,'$<&'�*,/>&22&2�%0+%�$%�#+(�+..&>%�&..$>$&)>(5��0&)�)&A�&#*-/(&&2�+,&�$):/-:&'�$)�%&+#2�
/,� &#*-/(&&2O� ,&2*/)2$"$-$%$&2� >0+)3&4� &..$>$&)>(� %&)'2� %/� '&>,&+2&� /A$)3� %/� %0&� -+>=� /.�
>/#*-$+)>&� A$%0� 2%+)'+,'2� +)'� *,/>&'!,&25� ���� #/'&-2� $)>-!'&� /,3+)$<+%$/)2O� *,/>&22�
'&.$)$%$/)� +>%$:$%$&24� 2/� %0+%� ���2� >+)� '/>!#&)%� %0&� =)/A-&'3&� +)'� 2%,&+#-$)&� %0&$,�A/,=�
,/!%$)&5� �1!+--(4� /,3+)$<+%$/)2� #!2%� 2+%$2.(� >!2%/#&,2O� )&&'2� +)'� &)2!,&� %0&� *,/:$2$/)� /.�
'&2$,&'� *,/'!>%� 1!+-$%(� /)� %$#&� "&>+!2&� $%� *+:&2� %0&� A+(� ./,� >!2%/#&,� -/(+-%(4� -&+'$)3� %/�
$)>,&+2&'�,&:&)!&�./,�/,3+)$<+%$/)25��)�+''$%$/)�%/�%0&2&�,&+2/)24�%0&,&�$2�+�>/#*&--$)3�>+2&�./,�
>&,%$.$>+%$/)�"&>+!2&�>!2%/#&,2�%&)'�%/�,&*/2&�%0&$,�%,!2%�$)����?>&,%$.$&'�/,3+)$<+%$/)25�
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!,%0&,#/,&4� >&,%$.$>+%$/)� >+)� &#&,3&� +2� +� *,&,&1!$2$%&� ./,� 2!>>&22.!-� "$''$)35� �+2%� +)'�
./,&#/2%4�$.����2�>+))/%�>/)%$)!/!2-(�$#*,/:&�%0&�A+(�%0&(�*&,./,#�%0&$,�*,/>&22&24�%0&(�+,&�
-$=&-(� %/� "&� /:&,%+=&)� "(� %0&$,� >/#*&%$%/,2� $)� %0&� #+,=&%5� �0&,&./,&4� >/)%$)!/!2� *,/>&22�
$#*,/:&#&)%2�>+)�0&-*�2&%�>/#*+)$&2�+*+,%�.,/#�%0&$,�>/#*&%$%$/)5�

����0+2�"&&)�2%!'$&'�&I%&)2$:&-(�$)�&I%+)%�-$%&,+%!,&5��0&2&�2%!'$&2�0+:&�'$:&,2$.$&'�'!&�%/�%0&�
%(*&�+)'�2$<&�/.�'$..&,&)%�/,3+)$<+%$/)25��+)(�)&A�%//-24�%+$-/,$)3�.,+#&A/,=24�,/+'#+*2�+)'�
3!$'&-$)&2� 0+:&� "&&)� '&:&-/*&'� ./,� %0&� ���25�	)� %0&� /%0&,� 0+)'4� $#*-&#&)%$)3� %0&2&� ����
#/'&-2�$)%,/'!>&2�2$3)$.$>+)%�>0+)3&2�%/�/,3+)$<+%$/)25��%�%0$2�*/$)%4�&#*-/(&&�+>>&*%+)>&�+)'�
#+)+3&#&)%�/.�,&2$2%+)>&�%/�>0+)3&�"&>/#&�>,$%$>+-�./,�%0&�2!>>&22�/.�����+>%$:$%$&2�$)����25��
�+:$2�ECDD F�*,/*/2&2�%0+%�+>>&*%+)>&�$2�%0&�=&(�'&%&,#$)+)%�/.�*,/H&>%�/,�2(2%&#�2!>>&22�ZC[5�
�0&,&�+,&�*-&)%(�/.�2%!'$&2�+"/!%�+'/*%$/)�%0&/,$&24�"!%�%0&2&�%0&/,$&2�+,&�3&)&,+--(�+**-$&'�%/�
)&A�%&>0)/-/3(5��2�.+,�+2�A&�0+:&�$):&2%$3+%&'4�%0&�*,/>&22�+>>&*%+)>&�2!"H&>%�0+2�)/%�"&&)�
&I%&)2$:&-(�2%!'$&'5��0&,&�+,&�:&,(�.&A�2%!'$&2�%0+%�&I$2%�$)�%0&�-$%&,+%!,&5��0$2�,&2&+,>0�+$#2�%/�
+''�:+-!&�%/�%0&�-$%&,+%!,&�+"/!%�%0&�*,/>&22�+>>&*%+)>&�+,&+5�

1.1 Research Question 

�0&�*,$)>$*+-�+$#�/.�%0&�,&2&+,>0�*,&2&)%&'�$2�%/�,&>/3)$<&�%0&�+>>&*%+)>&�/.�2/.%A+,&�*,/>&22�
$#*,/:&#&)%� +)'� &I+#$)&� %0&� =&(� .+>%/,2� %0+%� $).-!&)>&� %0&� !2&,� +>>&*%+)>&� $)� 2#+--� +)'�
#&'$!#� /,3+)$<+%$/)5� 
!,%0&,#/,&4� %0&� ,&2&+,>0� +$#2� %/� +)+-(<&� %0&� +%%$%!'&� /.� %0&� ����
&#*-/(&&2�%/A+,'2�����$#*-&#&)%+%$/)�$)��!,=&(5��)�%0$2�>/)%&I%4�2*&>$.$>+--(�"&-/A�,&2&+,>0�
1!&2%$/)�$2�+'',&22&'�$)�%0&�2>/*&�/.�%0&�2!"H&>%�2%!'(5�

� �0+%�+,&� %0&� .+>%/,2� $).-!&)>$)3� %0&�+>>&*%+)>&�/.� 2/.%A+,&�*,/>&22� $#*,/:&#&)%� $)�
���2]�

1.2 Significance of the Study

�%�$2�&22&)%$+-�%/�*,/:$'&�1!+-$%(�+)'�&..$>$&)%�*,/'!>%2�+)'�2&,:$>&2�$)����2�A0&,&�,&2/!,>&2�
+,&�*,&>$/!25��2*&>$+--(����2�A/,=$)3�$)�%0&����.$&-'�+,&�+-2/�.+>&'�A$%0�%0&�,$2=�/.�!)>&,%+$)%(�
$)�2/.%A+,&�'&:&-/*#&)%5�����#/'&-2�+,&�>/)2$'&,&'�%/�,&'!>&�%0&2&�,$2=25�
/,�%0$2�,&+2/)4�����
#/'&-2O�!2+3&�$)����2�"&>/#&2�$#*/,%+)%5�	)�%0&�/%0&,�0+)'4�����#/'&-2�",$)3�2$3)$.$>+)%�
>0+)3&2�./,����2�+)'�/,3+)$<+%$/)2�0+:&�%/�'&+-�A$%0�%0&2&�>0+)3&25��0$2�#+=&2�+>>&*%$)3�
����+>%$:$%$&2�$)����2�+)�&22&)%$+-�.$&-'�/.�2%!'(5�

�0$2� '$22&,%+%$/)� +$#2� %/� &)0+)>&� %0&� 2!>>&22� /.� ���� +>%$:$%$&2� $)� ���25� �)� %0$2� >/)%&I%4� +�
�/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�A+2�'&:&-/*&'5��0!24�%0&�.+>%/,2�+..&>%$)3�
%0&�����+>>&*%+)>&�/.����2�A&,&�'&%&,#$)&'5��/,&/:&,4�%0$2�2%!'(�>/)%,$"!%&2�%/�%0&�&I$2%$)3�
-$%&,+%!,&� "(� >/#*,&0&)2$:&-(� ,&:$&A$)3� %0&� >/)>&*%24� +**-$>+%$/)2� +)'� '&:&-/*#&)%� /.�
%&>0)/-/3(� +'/*%$/)� %0&/,$&2� +)'� 2/.%A+,&� *,/>&22� $#*,/:&#&)%� #/'&-25� 
!,%0&,#/,&4� %0&�
+%%$%!'&�/.�%0&�����&#*-/(&&2�%/A+,'2�����$#*-&#&)%+%$/)�A&,&�&:+-!+%&'�$)��!,=&(5�

1.3 Dissertation Organization

�0&�,&2%�/.�%0&�'$22&,%+%$/)�A+2�'$:$'&'�$)%/�2$I�>0+*%&,25��0+*%&,���*,&2&)%2�%0&�-$%&,+%!,&�,&:$&A�
$)�A0$>0�%0&�'&.$)$%$/)�/.����24�+)+-(2$2�/.�2/.%A+,&�*,/>&22�$#*,/:&#&)%R+22&22#&)%�#/'&-24�
1!+-$%(�2%+)'+,'2�+)'�+'/*%$/)� %0&/,$&2�&I$2%5��0+*%&,� �&I*-+$)2� %0&�>/)>&*%!+-� .,+#&A/,=5�
�0&)4� %0&�#&%0/'/-/3(�/.� %0&� 2%!'(�A+2�3$:&)� $)��0+*%&,�K5��.%&,� %0+%4� %0&�1!+-$%+%$:&�+)'�
1!+)%$%+%$:&�.$)'$)32�A&,&�*,&2&)%&'�$)��0+*%&,�B5��0&�,&2!-%2�+,&�&:+-!+%&'�$)��0+*%&,�T5��+2%-(4�
%0&�>/)>-!2$/)�$2�&I*-+$)&'�$)��0+*%&,�S5��
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CHAPTER 2

�

�

LITERATURE REVIEW

� �

�0$2�>0+*%&,�*,&2&)%2� %0&� -$%&,+%!,&� ,&:$&A� ,&2!-%2� %/�*,/:$'&�"+>=3,/!)'�+"/!%� %0&� ,&2&+,>0�
'/#+$)�/.�'$2>/!,2&5��)�%0$2�>/)%&I%���

� �&>%$/)��5C�'&2>,$"&2�%0&�����%&,#5�
� �&>%$/)� �5�� /!%-$)&2� %0&� 2/.%A+,&� *,/>&22� $#*,/:&#&)%R+22&22#&)%� #/'&-2� !2&'� $)�

���25��
� �&>%$/)��5 �*,&2&)%2�%0&�1!+-$%(�2%+)'+,'2�!2&'�$)����25��
� �&>%$/)��5K�'&2>,$"&2�/.�+'/*%$/)�%0&/,$&25��
� �&>%$/)��5B�2!##+,$<&2�%0&�-$%&,+%!,&�,&:$&A�*+,%5�

2.1 Definition of SMEs

�0&,&�$2�)/�>-&+,?>!%�'&.$)$%$/)�/.����25��0&�)!#"&,�/.�&#*-/(&&24�$):&2%#&)%�-&:&-�+)'�%/%+-�
)&%� +22&%2� +,&� /.%&)� !2&'� %/� >+%&3/,$<&� %0&2&� /,3+)$<+%$/)25� �0&� #/2%� >/##/)-(� !2&'�
>+%&3/,$<+%$/)�#&%0/'�+#/)3�%0&2&�>,$%&,$+�$2�%0&�)!#"&,�/.�&#*-/(&&2�ZC�[5��-%0/!30�%0&,&�
+,&�)/� $)%&,)+%$/)+--(� +3,&&'?!*/)�&#*-/(&&�)!#"&,2� ./,� %0&����2�'&.$)$%$/)4� %0&� &I$2%$)3�
2%!'$&2�$)�%0&�-$%&,+%!,&�'&.$)&'�%0&�)!#"&,�/.�&#*-/(&&2�$)����2�!*�%/��B��ZC�4�CC[5��

�
�)��!,=&(4����2�+,&�'&.$)&'�"(�%0&�3/:&,)#&)%�A$%0�,&3!-+%$/)�E�/��KSSJ?CF�+)'�*!"-$20&'�$)�
��CJ� ZC�[5� �� 3/:&,)#&)%� +3&)>(4� %0&� �#+--� +)'� �&'$!#� �)%&,*,$2&2� �&:&-/*#&)%�
	,3+)$<+%$/)� E�	����F4� $2� ,&2*/)2$"-&� ./,� '&:&-/*$)3� */-$>$&2� ./,� %0&� 3,/A%0� +)'�
'&:&-/*#&)%� /.� ���2� $)� �!,=&(5� �>>/,'$)3� %/� �	����� ����� �&,./,#+)>&� �,/3,+#4� %0&�
)!#"&,�/.����2�2!**/,%&'�"(��	�����$2�BJ4J�B5��	�����+$#2�%/�$)>,&+2&�%0&�>/#*&%$%$:&�
2%,&)3%0�/.����2�+%�$)%&,)+%$/)+-�-&:&-2�+)'�>/)%,$"!%$/)�/.����2�%/�%0&�&>/)/#$>�3,/A%0�/.�
�!,=&(5��>>/,'$)3�%/��	����4����2�+,&�&:+-!+%&'�$)�%0,&&�3,/!*2�E�+"-&�CF5��
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Organization Type Definition
�$>,/�	,3+)$<+%$/)� �#*-/(&&�)!#"&,���&22�%0+)�C��

�))!+-��&%��+-&�&:&)!&�/,�
$)+)>$+-��+-+)>&��0&&%���&22�
%0+)� ��$--$/)��!,=$20��$,+�

�#+--�	,3+)$<+%$/)� �#*-/(&&�)!#"&,���&22�%0+)�B��
�))!+-��&%��+-&�&:&)!&�/,�
$)+)>$+-��+-+)>&��0&&%���&22�
%0+)��B��$--$/)��!,=$20��$,+�

�&'$!#�	,3+)$<+%$/)� �#*-/(&&�)!#"&,���&22�%0+)��B��
�))!+-��&%��+-&�&:&)!&�/,�
$)+)>$+-��+-+)>&��0&&%���&22�
%0+)�C�B��$--$/)��!,=$20��$,+�

�

�!,=&(�>!,,&)%-(�0+2� 5T�#$--$/)�+>%$:&����24�,&*,&2&)%$)3�DD5J\�/.�+--�,&3$2%&,&'�&)%$%$&2�$)�
%0&�>/!)%,(5��>>/,'$)3�%/��+"-&��4�%0&����2�>/)2%$%!%&�TC5S\�/.�%0&�%/%+-�2+-&2�/.�&)%&,*,$2&24�
TC4S�\�/.�%/%+-�2+-&24�BB5C\�/.�%0&�%/%+-�>/!)%,(O2�&I*/,%24�+)'�S�5S\�/.� $%2�&#*-/(#&)%� $)�
�!,=&(�ZC�[5��

�+"-&�������������%+%$2%$>2�$)��!,=&(�

�

�)�%0$2�'$22&,%+%$/)4�A&�>+%&3/,$<&'����2�+>>/,'$)3�%/�%0&�)!#"&,�/.�&#*-/(&&2�+)'�+22!#&'�
%0+%����2�0+:&�-&22�%0+)��B��&#*-/(&&2�+2�*+,+--&-�A$%0�>/##/)�-$%&,+%!,&5�	!,�'&.$)$%$/)�'$'�
)/%�$)>-!'&�+))!+-�)&%�2+-&�,&:&)!&�/,�.$)+)>$+-�"+-+)>&�20&&%5�

2.2 Software Process Improvement/Assessment Models

�0&� 2/.%A+,&� $)'!2%,(� 0+2� "&>/#&� +� -&+'$)3� 3-/"+-�#+,=&%� $)� %0&�A/,-'5� �/.%A+,&� *,/H&>%2Q�
2!>>&22�0+2�"&&)�+)�&22&)%$+-�%/*$>�/.�'$2>!22$/)�./,�/:&,�+�'&>+'&�ZC [5��0$2�$)'!2%,(�0+2�"&&)�
-//=$)3� ./,� 2/-!%$/)2� %/� 2/.%A+,&� *,/H&>%� .+$-!,&24� 2>0&'!-&� '&-+(2� +)'� *,/"-&#2� A$%0� >/2%�
/:&,,!)2� ZC [5� 
+>&'�A$%0� %0&2&� >0+--&)3&24� %0&� 2/.%A+,&� '&:&-/*#&)%� >/##!)$%(� 0+2� "&&)�
2&&=$)3�+�2(2%&#+%$>�A+(G�%0&(�0+:&�2%+,%&'�%/�'&:&-/*�,/+'#+*2�+)'�3!$'&-$)&24�./,#$)3�%0&�
.!)'+#&)%+-2� /.� 2/.%A+,&� *,/>&22� $#*,/:&#&)%� +)'� +22&22#&)%� #/'&-25� ��	� +)'� �����
�)2%$%!%&�0+:&�*$/)&&,&'�2/.%A+,&�*,/>&22� $#*,/:&#&)%�+)'�+22&22#&)%�#/'&-�'&:&-/*#&)%5�
�0&2&�'&:&-/*&'�#/'&-2�0+:&�"&&)�&I%&)2$:&-(�!2&'�$)�%0&�2/.%A+,&�$)'!2%,(�./,�/:&,�+�'&>+'&5�
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2.2.1 CMMI
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2.2.1.1 History of CMMI Model
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2.2.1.2 Maturity Level of CMMI Model
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2.2.1.3 Core Practices of CMMI Model
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2.2.1.4 Appraisal Method of CMMI Model
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2.2.2 ISO/IEC 15504 
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2.2.3 ISO/IEC 33001
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2.2.4 ISO/IEC 12207

�0$2��)%&,)+%$/)+-��%+)'+,'�*,/:$'&2�+�>/##/)�.,+#&A/,=�%0+%�>/)%+$)2�A&--?'&.$)&'�2/.%A+,&�
-$.&�>(>-&�*,/>&22&2�+)'�%&,#$)/-/3(5��0&�.,+#&A/,=�&2%+"-$20&2�*,/>&22&24�+>%$:$%$&2�+)'�%+2=2�
%0+%�+,&�!2&'�$)�*,/:$'$)3�2(2%&#�+>1!$2$%$/)�+)'�2&,:$>&25���	R����C���S�>/)2$2%2�/.�3,/!*2�
%0&� +>%$:$%$&2G� +2� 20/A)� $)� %0&� 
$3!,&� �4� %0&,&� +,&� .$:&� *,$#+,(� *,/>&22&24� &$30%� 2!**/,%$)3�
*,/>&22&24�+)'�./!,�/,3+)$<+%$/)+-�*,/>&22&2�ZCS[5���

�



�  

J�
 

�


$3!,&�����	R����C���S�����J��/.%A+,&��$.&��(>-&��,/>&22&2�

2.2.5 ISO/IEC 25010 
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2.2.6 ISO/IEC 29110
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2.2.7 ISO/IEC 27001
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2.2.8 Six Sigma
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2.2.9 COMPETISOFT
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2.2.10 CIP-UQIM

�)$.$&'��!+-$%(� �#*,/:&#&)%��/'&-� E���?����F� ,&2&+,>0�0+2� +%%&#*%&'� %/�0+,#/)$<&� %0&�
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2.2.11 iFLAP
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2.2.12 MECA  
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2.2.13 SPRINT 
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2.2.14 LAPPI
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A/,=20/*25�

2.2.15 OWPL
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2.2.16 COST-WORTH
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2.3 Quality Standards
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2.3.1 ISO 9000

��	� D���4� $2� +� 1!+-$%(� #+)+3&#&)%� 2%+)'+,'4� *,/:$'&2� 3!$'&-$)&2� $)%&)'&'� ./,� &)0+)>$)3�
>!2%/#&,� 2+%$2.+>%$/)� +)'� "!2$)&22� &..$>$&)>(� +)'� ,&'!>$)3� >/2%2� Z �[5� ��	� D���� 1!+-$%(�
#+)+3&#&)%� +**,/+>0� $2�#+$)-(� "+2&'� /)� %0&� )&&'2� +)'� &I*&>%+%$/)2� /.� %0&� >!2%/#&,25� �.�
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2.3.2 ISO 9001

�>>/,'$)3� %/� ��	� /..$>$+-� A&"2$%&4� ��	� D��C� 2%+)'+,'� '&.$)&2� %0&� >,$%&,$+� ./,� +� 1!+-$%(�
#+)+3&#&)%�2(2%&#5��)�+''$%$/)4�$%�*,/:$'&2�Vquality management principles including a strong 
customer focus, the motivation and implication of top management, the process approach and 
continual improvement” Z  [5��

2.3.3 ISO 9004

��	� D��K����D� *,&2&)%2� ,&>/##&)'+%$/)2� %/� /,3+)$<+%$/)2� %/� 2!**/,%� %0&� +>0$&:&#&)%� /.�
2!2%+$)&'� 2!>>&22� %0,/!30� +� 1!+-$%(� #+)+3&#&)%� +**,/+>0� Z K[5� �0&� #/'&-� 2!$%2� +)(�
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2.3.4 ISO/IEC 90003
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2.4 Theories of Adoption
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'&:&-/*&'�"(��0+-$.+�$)�CDSD4��&>0)/-/3(��>>&*%+)>&��/'&-�E���F�'&:&-/*&'�"(��+:$2�$)�
CDJD4���0&/,(�/.��-+))&'��&0+:$/,�E���F�'&:&-/*&'�"(��H<&)�$)�CDDC4��&>0)/-/3(��>>&*%+)>&�
�/'&-���E�����F�'&:&-/*&'�"(��&)=+%&20�+)'��+:$2�$)�����4��)$.$&'��0&/,(�/.��>>&*%+)>&�
+)'��2&� /.� �&>0)/-/3(� E�����F� '&:&-/*&'� "(��&)=+%&20� &%� +-5� $)� ��� � +)'� �&>0)/-/3(�
�>>&*%+)>&��/'&-� �E���� F�'&:&-/*&'�"(��&)=+%&20�+)'��+-+�$)����J5��0&�./--/A$)3�2!"?
2&>%$/)2�'&2>,$"&�&+>0�%0&/,(5�
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2.4.1 Theory of Reasoned Action (TRA)

�)�CDSB4�
$20"&$)�+)'��H<&)�$)%,/'!>&'�%0&��0&/,(�/.�&+2/)&'��>%$/)�E��F�%/�!)'&,2%+)'�
%0&�,&-+%$/)20$*�"&%A&&)�+)�$)'$:$'!+-O2�"&0+:$/,2�+)'�+%%$%!'&2�Z S[5����+$#2�%/�!)'&,2%+)'�
%0&�:/-!)%+,(�"&0+:$/,�/.�+)�$)'$:$'!+-�"(�+)+-(<$)3�%0&�#/%$:+%$/)�%/�*&,./,#�+)�+>%$/)�Z S[5�
���$2�>/)2$'&,&'�%0&�.$,2%�%0&/,(�%/�&I*-+$)�!2&,�+>>&*%+)>&�"&0+:$/,5��0&�#/'&-�$2�*,&2&)%&'�
$)�
$3!,&�J5��


$3!,&�J��0&/,(�/.�&+2/)&'��>%$/)�"(�
$20"&$)�+)'��H<&)�

�>>/,'$)3�%/�%0&�
$20"&$)�+)'��H<&)�ECDSBF4�%0&����#/'&-�>/)2%,!>%2�+,&�'&.$)&'�+2�"&-/A��

� �%%$%!'&� %/A+,'� %0&� "&0+:$/,�� “a person’s general feeling of favorableness or 
unfavorableness for that behavior”�Z S[4�

� �!"H&>%$:&�)/,#��“perception that most people who are important to him think he should 
or should not perform the behavior in question”�Z S[4�
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� �&0+:$/,+-��)%&)%$/)��V+,&�'&%&,#$)&'�"(�+%%$%!'&2�%/�"&0+:$/,2�+)'�2!"H&>%$:&�)/,#25�
�&,./,#�+�>&,%+$)�"&0+:$/,�*,&>&'&2�%0&�+>%!+-�"&0+:$/,W�Z S[5�

�)�+''$%$/)4����*,/*/2&2�%0+%�2%,/)3�$)%&)%$/)2�$)>,&+2&�%0&�&../,%2�%/�*&,./,#�%0&�"&0+:$/,4�
$)>,&+2$)3� %0&� -$=&-$0//'� /.� %0&� "&0+:$/,� "&$)3� *&,./,#&'� Z T[5� ��4� 2%!'$&'� $)� 2/>$+-�
*2(>0/-/3(4�$2�+�3&)&,+-�#/'&-�%0+%�+)+-(<&2�0!#+)�"&0+:$/,�$)�:+,$/!2�.$&-'2�Z T[5��

2.4.2 Theory of Interpersonal Behavior (TIB)

�0&��0&/,(�/.��)%&,*&,2/)+-��&0+:$/,�$2�+�%0&/,&%$>+-�.,+#&A/,=�*,/*/2&'�"(��,$+)'$2�$)�CDSS�
%/�!)'&,2%+)'�%+,3&%&'�"&0+:$/,�Z J[5�����$2�+�>/#*,&0&)2$:&�#/'&-�%0+%�>/)%+$)2�+--�+2*&>%2�/.�
%0&����+)'����5��)�+''$%$/)4�%0&�%0&/,(�*,/*/2&2�%0&�)&A�>/)2%,!>%2G�%0/2&�+,&�0+"$%2�+)'�
.+>$-$%+%$)3�>/)'$%$/)2�Z D[5��0&�>/)2%,!>%�V�+"$%2W�$2�'&.$)&'�+2�Vpast behavior in explaining 
the present behaviorW�Z J[5��

V
+>$-$%+%$)3� >/)'$%$/)2W� $)'$>+%&� Venvironmental or situational constraints or lack thereof, 
also, the presence or absence of opportunities to perform or prevent the desired behaviorW�Z J[5�
VSocial factorsW� &I*,&22� Vthe pressures and expectations that affect the human’s behavior” 
Z J[5��0&�%0&/,(�$2�20/A)�$)�%0&�
$3!,&�D5�

�


$3!,&�D��0&/,(�/.��)%&,*&,2/)+-��&0+:$/,�"(��,$+)'$2�

�

2.4.3 Development Model Adoption (DMA)

�&:&-/*#&)%��/'&-��'/*%$/)�E���F�$2�+�2!"2&%�/.� %0&��,$+)'$2�#/'&-� E
$3!,&�C�F5� �%� $2�+�
2$#*-$.$&'� :&,2$/)� /.� %0&� �0&/,(� /.� �)%&,*&,2/)+-� �&0+:$/,� +)'� >+)� "&� +**-$&'� $)� '$..&,&)%�
'/#+$)25�����$):&2%$3+%&2�%0&�.+>$-$%+%$)3�>/)'$%$/)2�>/)>&,)$)3�%0&�>/)2&1!&)>&2�/.�!2$)3�+�
*+,%$>!-+,� 2(2%&#5����� +-2/� *,/*/2&2� %0+%� *&,>&$:&'� >/)2&1!&)>&2� /.� %0&� ,&-+%&'� "&0+:$/,�
+..&>%�%0&�$)%&)%$/)�/.�!2&�ZK�[5��
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2.4.4 Technology Acceptance Model (TAM) 

�0&��&>0)/-/3(��>>&*%+)>&��/'&-� E���F�*,/*/2&'�"(��+:$2� ECDJDF� +$#2� %/� *,&'$>%� !2&,�
+>>&*%+)>&�+)'�&I*-+$)� %0&�"&0+:$/,�/.�+>>&*%+)>&�ZKC[5�����$2�+)�&I%&)2$/)�/.���5��0&�
#/'&-�>/)2%,!>%2�+,&�"+2&'�/)�%0&�+%%$%!'&2�+)'�"&0+:$/,+-�$)%&)%$/)�$)�'&%&,#$)$)3�%&>0)/-/3(�
+>>&*%+)>&� +)'� !2+3&5� �0&� #/'&-� $2� ./!)'� &+2(� %/� !2&G� $%� $2� %0&� #/2%� !2&'� #/'&-� $)� %0&�
%&>0)/-/3(�+>>&*%+)>&�'/#+$)5��

�0&,&�+,&�%A/�*&,>&$:&'�+%%,$"!%&2�%0+%�$).-!&)>&�!2&,�+'/*%$/)G�%0/2&�+,&�“perceived ease of 
use”�+)'�Vperceived usefulnessW�ZKC[5��0&�'&.$)$%$/)�/.�%0&2&�%A/�%&,#2�$2�3$:&)�"&-/A��

� �&,>&$:&'�!2&.!-)&22��Vthe degree to which a person believes that using a particular 
system will enhance his or her job performanceW�ZKC[5�

� �&,>&$:&'�&+2&�/.�!2&��V%0&�'&3,&&� %/�A0$>0�+�*&,2/)�"&-$&:&2� %0+%�!2$)3�+�*+,%$>!-+,�
2(2%&#�A$--�"&�.,&&�/.�&../,%W�ZKC[5��

��=&(�*!,*/2&�/.�����$2�%/�&I+#$)&�%0&�$#*+>%�/.�&I%&,)+-�.+>%/,2�/)�$)%&,)+-�"&-$&.24�+%%$%!'&24�
$)%&)%$/)2�+)'�&:&)%!+-�!2&�/.�%0&�%&>0)/-/3(5��0&�#/'&-4�'$2*-+(&'�$)�
$3!,&�CC4�$2�!%$-$<$)3�$)�
'$..&,&)%�+,&+�$)����'/#+$)5���

�


$3!,&�CC��&>0)/-/3(��>>&*%+)>&��/'&-�"(��+:$2�

2.4.5 Theory of Planned Behavior (TPB) 

�0&��0&/,(�/.��-+))&'��&0+:$/,�$2�'&,$:&'�.,/#���5��$#$-+,�%/���4�����+$#2�%/�*,&'$>%�+�
*&,2/))&-�$)%&)%$/)�%/�*&,./,#�+�3$:&)�"&0+:$/,�ZK�[5�����'&.$)&2�+�)&A�>/#*/)&)%�VPerceived 
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behavioral ControlW� %0+%� +..&>%2� %0&� $)%&)%$/)� %/A+,'� "&0+:$/,� ZK [5� �&,>&$:&'� �&0+:$/,+-�
�/)%,/-�$2�+-2/�+..&>%&'�"(�>/)%,/-�"&-$&.2�"(�'&%&,#$)$)3�$)'$:$'!+-�*&,>&*%$/)�%/A+,'2�$)%&,)+-�
+)'�&I%&,)+-�"&0+:$/,�ZK [5��)�+''$%$/)4�%0&�$)>-!2$/)�/.��&,>&$:&'��&0+:$/,+-��/)%,/-�+--/A2�
%0&�#/'&-� %/� *,&'$>%� >/)'$%$/)2� ./,� "/%0� :/-$%$/)+-� +)'� )/)?:/-$%$/)+-� "&0+:$/,� $)� '$..&,&)%�
'/#+$)25��0&�%0&/,(�$2�'$2*-+(&'�$)�
$3!,&�C�5��


$3!,&�C���0&/,(�/.��-+))&'��&0+:$/,�"(��H<&)�

2.4.6 Technology Acceptance Model (TAM) 2 

�)�����4��&)=+%&20�+)'��+:$2�#/'$.$&'�+)'�&I%&)'&'�����A$%0�+''$%$/)+-�+%%,$"!%&2�%/�*,&'$>%�
"&0+:$/,+-�$)%&)%$/)�%/�!2&,�+>>&*%+)>&�ZKK[5��2�'$2*-+(&'�$)�
$3!,&�C 4��&)=+%&20�+)'��+:$2�
*,/*/2&'� %A/�)&A� %0&/,&%$>+-� *,/>&22&2� $)� ����4� %0/2&� *,/>&22&2� +,&� 2/>$+-� $).-!&)>&� +)'�
2(2%&#�>0+,+>%&,$2%$>25��!"H&>%$:&�)/,#2�+)'�$#+3&�+,&�%A/�'&%&,#$)+)%2�/.�2/>$+-�$).-!&)>&5�
�/,&/:&,4� 2(2%&#� >0+,+>%&,$2%$>2� >/#*,$2&� H/"� ,&-&:+)>&4� /!%*!%� 1!+-$%(� +)'� ,&2!-%�
'&#/)2%,+"$-$%(5�
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2.4.7 Unified Theory of Acceptance and Use of Technology (UTAUT)

�0&��)$.$&'��0&/,(�/.��>>&*%+)>&�+)'��2&�/.��&>0)/-/3(�E�����F�$2�/)&�/.�%0&�+>>&*%+)>&�
#/'&-2�*,/*/2&'�"(��&)=+%&20�et al.�%/�&I*-+$)�!2&,�$)%&)%$/)�+)'�"&0+:$/,�E��� F�ZKB[5��0&�
#/'&-�$2�>,&+%&'�"(�>/#"$)$)3�&$30%�!2&,�+>>&*%+)>&�#/'&-2�$)� %0&�-$%&,+%!,&�%/�2()%0&2$<&�+�
>/#*-&%&� *$>%!,&� /.� %0&� !2&,� +>>&*%+)>&� *,/>&22� ZKB[5� �0&,&� +,&� ./!,� >/,&� '&%&,#$)+)%2� /.�
$)%&)%$/)�+)'�!2+3&G�%0&2&�+,&�*&,./,#+)>&�&I*&>%+)>(4�&../,%�&I*&>%+)>(4�2/>$+-�$).-!&)>&�+)'�
.+>$-$%+%$)3� >/)'$%$/)25� �/,&/:&,4� %0&2&� ./!,� '&%&,#$)+)%2� +,&� #&'$+%&'� "(� 3&)'&,4� +3&4�
&I*&,$&)>&�+)'�:/-!)%+,$)&22�/.�!2&5��
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2.4.8 Technology Acceptance Model (TAM) 3

�)����J4��&)=+%&20�+)'��+-+�#/'$.$&'�+)'�&I%&)'&'������+)'�$)%,/'!>&'���� �A$%0�%A/�
+''$%$/)+-� %0&/,&%$>+-� >/)2%,!>%2� /.� .+>$-$%+%$)3� >/)'$%$/)2� +)'� $)'$:$'!+-� '$..&,&)>&2� %0+%�
&I*-+$)�%0&�'&%&,#$)+)%2�/.�*&,>&$:&'�&+2&�/.�!2&�ZKT[5��0&�'&%&,#$)+)%2�/.�*&,>&$:&'�&+2&�/.�
!2&�$)>-!'&'�$)���� �A&,&�/,$3$)+--(�2!33&2%&'�"(��&)=+%&20�E����F�ZKT[5��0&�>/)2%,!>%�/.�
.+>$-$%+%$)3� >/)'$%$/)2� >/#*,$2&2� >/#*!%&,� 2&-.?&..$>+>(4� *&,>&*%$/)� /.� &I%&,)+-� >/)%,/-4�
>/#*!%&,� +)I$&%(� +)'� >/#*!%&,� *-+(.!-)&225� �/,&/:&,4� %0&� '&%&,#$)+)%� /.� $)'$:$'!+-�
'$..&,&)>&2� $2� *&,>&$:&'� &)H/(#&)%� +)'�/"H&>%$:&�!2+"$-$%(� ZKT[5���� �>+)�"&� %0/!30%� +2� +�
'&,$:+%$:&�/.�+�>/#"$)+%$/)�/.���4�����+)'������%/�*,&'$>%�$)'$:$'!+-�"&0+:$/,�%/A+,'2�
+)�$))/:+%$/)�!%$-$<+%$/)�/,�2(2%&#�!2&�ZKT[5��

�
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2.5 Summary

���2� +,&� %0&� .!)'+#&)%+-� +>%/,� $)� %0&� A/,-'� &>/)/#(4� '&>,&+2&� $)� >/2%� +)'� $)>,&+2&� $)�
*,/'!>%$:$%(�A$%0�$#*,/:$)3�*,/>&22&2�/.����2�#+=&�:$%+-�&..&>%25��/)2$'&,$)3�%0&�-$%&,+%!,&�
,&:$&A� .$)'$)324� $#*-&#&)%$)3� %0&� ����#/'&-2� %0&� ���2� +,&� +-2/� &22&)%$+-� %/� .+>$-$%+%&� %0&�
>/#*+)(Q2�3,/A%05��

�+)(�2%!'$&2�0+:&�"&&)�*&,./,#&'�/)�2/.%A+,&�*,/>&22� $#*,/:&#&)%�+)'�+22&22#&)%�+,&+25�
�����+)'���	�2%+)'+,'2�+,&�'/#$)+)%5��0&�2!>>&22�/.�$#*-&#&)%$)3�%0&2&�#/'&-2�$)����2�
0+2�"&&)�%0&�2!"H&>%�/.�,&2&+,>0�$)�%0&�-$%&,+%!,&5�
/,�%0$2�,&+2/)4�"&0+:$/,+-�%0&/,$&2�0+:&�"&&)�
&I*-/,&'�%/�!)'&,2%+)'�%0&�+>>&*%+)>&�/.�%0&2&�#/'&-25�

����$2�+�A$'&-(�!2&'�#/'&-�%/�&I*-+$)�!2&,�+>>&*%+)>&�/.�%&>0)/-/3(5��%�+$#2�%/�!)'&,2%+)'�
%0&� ,&-+%$/)20$*2� "&%A&&)� "&-$&.24� +%%$%!'&4� $)%&)%$/)4� +)'� +>%!+-� !2+3&4� A0$>0� +,&� %0&�
.!)'+#&)%+-�:+,$+"-&2�/.�%0&�./--/A$)3�2%!'$&2�$)�%0&�%&>0)/-/3(�+>>&*%+)>&�'/#+$)5�����0+2�
&:/-:&'�/:&,�%0&�(&+,24������4�������+)'����� �*,+>%$>&2�0+:&�"&&)�$):/-:&'�$)�-$%&,+%!,&5��

�--� %0&2&� #/'&-2� +)'� %0&/,$&2� A&,&� '&,$:&'� .,/#� !)'&,2%+)'$)3� $)'$:$'!+-2Q� "&0+:$/,� +)'�
+%%$%!'&25��)�>/)>-!2$/)4���4�����+)'�����>+)�"&�>/)2$'&,&'�+�"+2$2�/.�%0&����5��

�)�%0$2�2%!'(4�A&�./>!2&'�/)����4�/)&�/.�%0&�.!)'+#&)%+-2�/.�"&0+:$/,+-�%0&/,(4�+)'�'&:&-/*&'�
/!,�*,/*/2&'�+>>&*%+)>&�#/'&-�$)�%0&�����'/#+$)�./,����25�� �
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CHAPTER 3

�

� CONCEPTUAL FRAMEWORK

�/)2$'&,$)3�%0&�-$%&,+%!,&�,&:$&A�.$)'$)324�A&�'&:&-/*&'�%0&��/.%A+,&��,/>&22��#*,/:&#&)%�
�>>&*%+)>&��/'&-�"+2&'�/)�%0&�.!)'+#&)%+-�"&0+:$/,�%0&/,(����5��0$2�>0+*%&,�&I*-+$)&'�%0&�
2%!'(�#/'&-4�0(*/%0&2$2�+)'�$)2%,!#&)%�'&:&-/*#&)%�*,/>&22&25��

�

3.1 Model & Hypothesis Development
�2&,�+>>&*%+)>&�0+2�"&&)�&I%&)2$:&-(�2%!'$&'�$)�-$%&,+%!,&�2$)>&�CDSB5��+H/,$%(�/.�%0&2&�2%!'$&2�
0+:&�./>!2&'�/)�%&>0)/-/3(�+>>&*%+)>&�2!>0�+2�$)%&,)&%�"+)=$)34�A&+,$)3�%&>0)/-/3$&24�2#+,%�
0/#&� %&>0)/-/3$&2�&%>5� ��0&2&�2%!'$&2� $):/-:&� %0&�+>>&*%+)>&�/.�)&A� %//-2�/,�*,/'!>%25�
/,�
&I+#*-&4�����+)'� $%2� &I%&)2$/)2� +,&� 2!$%+"-&� +)'� >+)� "&� &+2$-(� $#*-&#&)%&'� %/� +22&22� %0&�
+>>&*%+)>&� "&0+:$/,� /.� %0&2&� )&A� %//-2� /,� *,/'!>%25�	)� %0&� /%0&,� 0+)'4� /!,� ./>!24� *,/>&22�
+>>&*%+)>&�$2�)/%�+�%&>0)/-/3(�+)'�'/&2�)/%�.$%�'$,&>%-(�$)%/�����+)'�$%2�&I%&)2$/)25�
/,�%0$2�
,&+2/)4�A&�&I+#$)&'�%0&�.!)'+#&)%+-�"&0+:$/,+-�%0&/,$&2�+)'�%0&/,&%$>+-�#/'&-2�%/�&I*-+$)�%0&�
+%%$%!'&�/.�%0&�$)'$:$'!+-5��

�+,%$>$*+%$)3� 2/.%A+,&� *,/>&22� $#*,/:&#&)%� +>%$:$%$&2� $)� /,3+)$<+%$/)� $2� +� "&0+:$/,� >+)� "&�
&I*-+$)&'�"(�A&--?&2%+"-$20&'�"&0+:$/,+-�#/'&-2�2!>0�+2��0&/,(�/.��-+))&'��&0+:$/,�*,/*/2&'�
"(��<H&)�ZK [4�$%2�&I%&)2$/)���0&/,(�/.��)%&,*&,2/)+-��&0+:$/,�*,&2&)%&'�"(��,$+)'$2�Z D[�+)'�
�&:&-/*#&)%��&%0/'��'/*%$/)�E���F�/..&,&'�"(��0+-$.+�&%�+-5�ZK�[5��2�#&)%$/)&'�+"/:&4�
���� +$#2� %/� '&.$)&� $)'$:$'!+-� "&0+:$/,� $)� +� 2$#*-&� A+(� +)'� >+)� "&� +'+*%&'� %/� +)(�
'&:&-/*#&)%�*,/>&225�
/,� %0&2&� ,&+2/)24�A&�0+:&�!%$-$<&'� %0&�����$)� %0&� 2/.%A+,&�*,/>&22�
$#*,/:&#&)%�&,+�+)'�'&:&-/*&'��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�$)����25�
�0&�����$2�*,&2&)%&'�$)�
$3!,&�C��0+2�#+$)-(�%0,&&�>/)2%,!>%2��V�&,>&$:&'��/)2&1!&)>&2W4�
V
+>$-$%+%$)3��/)'$%$/)2W�+)'�V�2&W5�

� Perceived Consequences (PC):�V�+>0�+>%�/,�"&0+:$/,�$2�*&,>&$:&'�"(�%0&�$)'$:$'!+-�+2�
0+:$)3�+�*/%&)%$+-�/!%>/#&�%0+%�>+)�"&�&$%0&,�*/2$%$:&�/,�)&3+%$:&W�ZK�[5�

� Facilitating Conditions (FC): V�0&2&� +,&� /"H&>%$:&� .+>%/,2� $)� %0&� &):$,/)#&)%� %0+%�
.+>$-$%+%&�%0&�*&,./,#+)>&�/.�+)�+>%W�ZK�[5�

� Use: �>%!+-�"&0+:$/,�/.�!2&,2�ZK�[5�

�.%&,�%0&�,&.&,&)>&�#/'&-�'&%&,#$)+%$/)4�A&�2%+,%&'�%/�20+*&�%0&�#/'&-�'&:&-/*#&)%�*,/>&225�

$3!,&�CT�20/A2�%0&�'&:&-/*#&)%�2%+3&2�/.�%0&������>>&*%+)>&��/'&-5��0&�.$,2%�2%&*�/.�2%!'(�
#/'&-� '&:&-/*#&)%� $2� 2*&>$.($)3� V�&,>&$:&'� �/)2&1!&)>&2W� +)'� V
+>$-$%+%$)3� �/)'$%$/)2W�
>/)2%,!>%25��0&��(2%&#+%$>��$%&,+%!,&�&:$&A�E��F�A+2�*&,./,#&'�%/�#+=&�+�>/#*,&0&)2$:&�
+)+-(2$2�+)'�%/�.$)'�/!%�%0&2&�>/)2%,!>%2�.,/#�%0&�-$%&,+%!,&5��/,&/:&,4�A&�+$#&'�%/�+)+-(<&�����
#/'&-2� $)� ���2� +)'� .$3!,&� /!%� ���� "&)&.$%2� +)'� $#*-&#&)%+%$/)� >0+--&)3&2� %0+%� +..&>%�
+>>&*%+)>&�"&0+:$/,5��
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$3!,&�CT��/'&-��&:&-/*#&)%��,/>&22�

�.%&,� >/#*-&%$)3� %0&� ��� 2%!'(4� A&� ./,#&'� +� -$2%� %0+%� >/)%+$)2� .+>$-$%+%$)3� >/)'$%$/)2� +)'�
*&,>&$:&'�>/)2&1!&)>&2�/.�/!,�2%!'(�#/'&-5��/,&/:&,4�A&�&-+"/,+%&'�V!2&W�>/)2%,!>%�"+2&'�/)�
.!)'+#&)%+-� %&>0)/-/3(� +>>&*%+)>&� #/'&-25� �0!24� +--� %0&� >/)2%,!>%2� A&,&� '&%&,#$)&'� +)'�
'&.$)&'� %0+%� +,&� !2&'�A$%0$)� %0&� 2>/*&� /.� %0$2� 2%!'(5��0&)4�A&� %,$&'� %/� >/).$,#� %0&� >/)%&)%�
:+-$'$%(�/.�>/)2%,!>%2�+)'�*&,./,#&'��&-*0$��)+-(2$2�%/�3&%�+)�&I*&,%�/*$)$/)5��&�+2=&'�%0&#�
%/�+)+-(<&�%0&�>/)2%,!>%2�+)'�*,/:$'&�+)�/*$)$/)�/)�+''$)34�'&-&%$)3�+)'�*,$/,$%$<$)3�>/)2%,!>%25�
�+2&'�/)�%0&�.&&'"+>=4�A&�!*'+%&'�%0&�>/)2%,!>%25��

�+>0�*0+2&�/.�%0&�#/'&-�'&:&-/*#&)%�*,/>&22�$2�'&%+$-&'�$)�%0&�,&#+$)$)3�*+,%�/.��&>%$/)� 5
� �

3.1.1 Performing Systematic Literature Review
���$2�+)�+**,/+>0�%/�,&2&+,>04�>+%&3/,$<&�+)'�$)%&,*,&%�%0&�&I$2%$)3�-$%&,+%!,&�/)�+�*+,%$>!-+,�
,&2&+,>0�+,&+�+)'�1!&2%$/)2�/.�$)%&,&2%5��0&�#+$)�,&+2/)�%/�*&,./,#�%0$2����$2�%/�+)+-(<&�%0&�
.+>%/,2� %0+%� +..&>%� %0&� ���O2� +>>&*%+)>&� "&0+:$/,� /.� ���� #/'&-25� �)� %0$2� 2%!'(4� A&� !2&'�
�$%>0&)0+#O2�2(2%&#+%$>� ,&:$&A�3!$'&-$)&�A0$-&�*&,./,#$)3� %0$2���5��0&� .$,2%� 2%&*�/.� %0$2�
3!$'&-$)&�$2�'&%&,#$)$)3�%0&�,&2&+,>0�1!&2%$/)5��&�%,$&'�%/�+)2A&,�%0&�1!&2%$/)2�V�0+%�+,&�%0&�
>0+--&)3&2� +)'� .+>$-$%+%/,2�/.�*&,./,#$)3�����#/'&-2� $)����2]W� +)'�V�0+%� +,&� %0&� >,$%$>+-�
2!>>&22�.+>%/,2�./,�����+>%$:$%$&2�$)����2]W5��0&�)&I%�2%&*�$2�'&%&,#$)$)3�%0&�2&+,>0�>,$%&,$+5�
�&�'&>$'&'�%/�!2&�����	��/2%4�������I*-/,&4��>/*!2�+)'��>$&)>&�$,&>%�'+%+"+2&�+)'�%0&�
2&+,>0�A+2�>+,,$&'�/!%�%0,/!30�3&)&,$>�2&+,>0�%&,#2�2!>0�+2�V�,/>&22��#*,/:&#&)%W�+)'�V���W�
>/#"$)&'�A$%0�%0&�V���W�+)'�V2#+--�+)'�#&'$!#W�%&,#25��0&�2%!'(�A+2�&I+#$)&'�%0&�*+*&,2�
*!"-$20&'� "&%A&&)� �+)!+,(� ���S� %/� �/:&#"&,� ����5� �0&� ./--/A$)3� 2%&*� /.� �$%>0&)0+#O2�
2(2%&#+%$>�,&:$&A�3!$'&-$)&�$2�.$-%&,$)3�%0&�$)$%$+-�2&+,>0�,&2!-%2�"+2&'�/)�%0&�'&.$)&'�>,$%&,$+5�
�%�%0$2�2%+3&4�TJT�2%!'$&2�A&,&�./!)'5��0&)4�A&�.$-%&,&'�%0&�,&2!-%2�"+2&'�/)�>/)%&)%�,&-&:+)>&G�
A&�,&+'�%0&�%$%-&�+)'�+"2%,+>%�%/�$'&)%$.(�*/22$"-&�,&-&:+)%�2%!'$&2�%0&)�A&�,&#/:&'�'!*-$>+%&2�
+)'� -+2%-(4� A&� *&,./,#&'� 1!+-$%(� +22&22#&)%� "+2&'� /)� %0&� �("+� U� �$)32/(,O2� 1!+-$%(�
+22&22#&)%�#&%0/'5��%�%0&�&)'�/.�%0&�2(2%&#+%$>�-$%&,+%!,&�,&:$&A4�TC�2%!'$&2�A&,&�./!)'�E
$3!,&�
CSF5���

�&%&,#$)&'�
#/'&-�"+2&-$)&�

�&,./,#&'����
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A&,&�

&I%,+>%&'�
.,/#�-$%&,+%!,&�

�&,./,#&'��&-*0$�
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�/)2%,!>%�
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$3!,&�CS����A$%0�����$)�����
/>!2�

�)�/,'&,�%/�$'&)%$.(�%0&�V�&,>&$:&'��/)2&1!&)>&2W�/.����4�A&�+)+-(<&'�%0&�"&)&.$%2�/.�����./,�
���2�$)�'&*%05��>�$""/)�ECDDDF�0+2�2%+%&'�%0+%�%A/�.,&1!&)%-(�>$%&'�����"&)&.$%2�+,&�%/�,&'!>&�
'&:&-/*#&)%� >/2%2� %0,/!30� $#*,/:&'� '&:&-/*&,� *,/'!>%$:$%(� +)'� %/� $#*,/:&� &)'� !2&,�
2+%$2.+>%$/)�A$%0�%0&�,&2!-%$)3�2/.%A+,&�"(�,&'!>$)3�2/.%A+,&�'&.&>%2�+)'�$)>,&+2$)3�1!+-$%(�ZKS[5�
�0!24�./,�#+)+3&,2�+)'�'&:&-/*&,2�%/�*&,>&$:&�+)�����!2&.!--(4�%0&(�A/!-'�-$=&-(�&I*&>%�%/�2&&�
3+$)2�$)�1!+-$%(�+)'R/,�*,/'!>%$:$%(�'!&�%/�!2$)3�%0&����5��

�$%0�+�./>!2�/)�$'&)%$.($)3�%0&�����"&)&.$%2�E�&,>&$:&'��/)2&1!&)>&2F4�A&�&I%,+>%&'�,&-+%&'�
=&(A/,'2�.,/#�%0&�*+*&,2�+)'�%0&)�>+%&3/,$<&'�%0&#5��0&�,&2!-%2�/.�%0&�>+%&3/,$<+%$/)�*,/>&22�
+,&�20/A)�$)��+"-&�B5��0&,&�+,&�2$I�����"&)&.$%2�E�&,>&$:&'��/)2&1!&)>&2F5��/.%A+,&�1!+-$%(�$2�
%0&�#/2%�#&)%$/)&'�"&)&.$%�$)�%0$2�2%!'(�2&%5��0&�=&(�%/�%0&�2!,:$:+-�/.����2�$2�%/�*,/'!>&�+)'�
#+,=&%�1!+-$%(�2/.%A+,&�*,/'!>%2�ZKJ[5���)�/,'&,�%/�'&:&-/*�+)'�'&-$:&,�0$30�1!+-$%(�2/.%A+,&4�
���2�0+:&�2%+,%&'�%/�+'/*%����4�A0$>0�0+2�+�2$3)$.$>+)%-(�*/2$%$:&�$#*+>%�/)�2/.%A+,&�*,/'!>%�
1!+-$%(�ZKJ[5�
!,%0&,#/,&4�,&2&+,>0�0+2�20/A)�%0+%����2�>+)�$)>,&+2&�>!2%/#&,2O�2+%$2.+>%$/)�
A$%0� 0$30� 1!+-$%(� *,/'!>%24� /*&,+%$/)+-� &..&>%$:&)&22� +)'� &..$>$&)>(� Z�S[5� �)>,&+2$)3�
*,/'!>%$:$%(�$2�+)/%0&,�#/%$:+%$/)�./,����2�%/�$#*-&#&)%�2/.%A+,&�*,/>&22&2�ZKD[5��0&�,&2!-%2�
0+:&�$)'$>+%&'�%0+%�&../,%2�%/�����>+)�0&-*�,&'!>&�>/2%�+)'�%$#&�%/�#+,=&%�A0$>0�+,&�&)0+)>&�
*,/'!>%$:$%(�ZB�4�BC[5��&2$'&2�%0&2&4�����A/!-'�"&�+�'$..&,&)%$+%/,�$)�"&$)3�>/#*&%$%$:&�A0&)�
*,/H&>%2�0+:&�"&%%&,�*,/>&22&2�ZT[5��+2%-(4�>!2%/#&,2�#+(�,&1!$,&�&:$'&)>&�/.�>/)./,#+)>&�%/�
2*&>$.$>�2%+)'+,'2�&2*&>$+--(�A0&)�"$''$)3�/)�3/:&,)#&)%�"!2$)&22&25�����+**,+$2+-2�%0+%�*,/:&�
2/.%A+,&�*,/>&22&2Q�>/)./,#+)>&�#$30%�"&�&22&)%$+-�./,�3&%%$)3�)&A�"!2$)&22�/**/,%!)$%$&2�ZB�[5�
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SPI Importance Factors� Studies� Total�

Increase software quality ZJ[4� ZCJ[4� Z�B[4� Z�S[4� Z�D[4� ZKJ[4� ZB�[4�
ZBC[4�ZBD[4�ZT�[4�ZT [4�ZC�T[4�ZC�S[4�ZC�J[4�
ZC�D[�

CB�

Increase Customer Satisfaction ZT[4� ZCJ[4� Z�S[4� Z C[4� Z �[4� ZKD[4� ZB�[4�
ZB�[4� ZT [4� ZCC�[4� ZCCC[4� ZCC�[4� ZCC [4�
ZCCK[�

CK�

Increase productivity Z�C[4� Z�K[4� Z�D[4� ZKD[4� ZB�[4� ZBC[4� ZT�[4�
ZT�[4�ZC�S[4�ZCC�[�

C��

Survival ZT[4�ZKJ[4�ZBJ[4�ZCC�[� K�

Competitiveness ZT[4�ZT�[4�ZTC[4�ZC�D[� K�

Certification for software development ZB�[�� C�

�

�&� 2&%� %0&� V���� �#*/,%+)>&� 
+>%/,2W4� ,&*,&2&)%&'� $)� %0&� �+"-&� B4� +2� +� V�&,>&$:&'�
�/)2&1!&)>&2W�/.�/!,�#/'&-5��0&�$)$%$+-�:&,2$/)�/.�%0&�#/'&-�$2�20/A)�$)�
$3!,&�CJ5�

�


$3!,&�CJ��&,>&$:&'��/)2&1!&)>&2�/.�%0&��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�

�2�%0&�2&>/)'�2%&*�/.�'&:&-/*$)3�%0&�#/'&-4�A&�'&.$)&'�%0&�
+>$-$%+%$)3��/)'$%$/)24�A0$>0�#+(�
2!**/,%�+�*+,%$>!-+,�"&0+:$/,�+)'�&)0+)>&�%0&�2!>>&22�/.�����+>%$:$%$&2�Z��[5��0&�2!>>&22�/.�����
+>%$:$%$&2�0+2�"&&)�&I%&)2$:&-(� 2%!'$&'� $)� %0&� -$%&,+%!,&� ZB [5��/,&/:&,4� .+>%/,2�+..&>%$)3� %0&�
2!>>&22� /.� ����#/'&-2� 0+:&� "&&)� '$2>!22&'4� >,$%$>+-� 2!>>&22� .+>%/,2� +)'� "+,,$&,2� 0+:&� "&&)�
$'&)%$.$&'� ZBK[5� �)� /,'&,� %/� +'',&22� %0&� .+>$-$%+%$)3� >/)'$%$/)24�A&� &I%,+>%&'� >,$%$>+-� 2!>>&22�
.+>%/,2�.,/#�%0&�-$%&,+%!,&�+)'�2!##+,$<&'�%0&#�$)��+"-&�T5��2�-$2%&'�"&-/A4�2&:&)�.+>%/,2�A&,&�
./!)'�%/�.+>$-$%+%&�%0&�+>>&*%+)>&�/.�����$)����25�

� �
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Critical Success Factor� Studies� Frequency�

Resources ZCC[4� Z�K[4� Z �[4� Z C[4� Z �[4� Z  [4� Z K[4� ZB [4� ZBK[4�
ZBB[4� ZBT[4� ZBS[4� ZT [4� ZC�J[4� ZCCB[4� ZCCT[4� ZCCS[4�
ZC� [�

CJ�

Skills ZT[4�ZCJ[4�Z�C[4�Z�B[4�Z  [4�ZKJ[4�ZB [4�ZBK[4�ZBB[4�ZBT[4�
ZBS[4�ZBJ[4�ZBD[4�ZT [4�ZC�J[4�ZCCS[�

CT�

Staff Involvement Z�C[4� Z�B[4� Z�T[4� Z�D[4� Z C[4� Z �[4� Z  [4� ZKJ[4� ZB�[4�
ZB [4�ZBK[4�ZBB[4�ZBJ[4�ZBD[4�ZT [4�ZC�T[�

CT�

Management Support Z�C[4� Z�B[4� Z�T[4� Z  [4� Z K[4� ZBC[4� ZB�[4� ZB [4� ZBK[4�
ZBB[4�ZBJ[4�ZBD[4�ZT�[4�ZT�[4�ZC�T[�

CB�

Alignment with the Business 
Strategy and Goals

ZB[4�Z� [4�Z �[4�Z  [4�ZKJ[4�ZB [4�ZBK[4�ZBB[4�ZBJ[4�ZT�[4�
ZTC[4�ZT�[4�ZCCJ[4�ZC� [�

CK�

Training ZCJ[4� Z�C[4� Z� [4� Z�B[4� Z  [4� ZB [4� ZBK[4� ZBB[4� ZBJ[4�
ZBD[4�ZT�[4�ZT [4�ZCC�[4�ZCCC[�

CK�

Communication Z�C[4� Z��[4� Z� [4� Z  [4� ZKD[4� ZB [4� ZBK[4� ZBB[4� ZBT[4�
ZBS[4�ZBJ[4�ZT�[4�ZT [4�ZCC�[�

CK�

�
� Resources: �,/>&22�$#*,/:&#&)%�+>%$:$%$&2�,&1!$,&�0!#+)�,&2/!,>&24�%$#&4�"!'3&%�+)'�

%&>0)/-/3$>+-� +22&%2� ZBK[5� �)� /,'&,� %/� 3&%� -/)3?%&,#� "&)&.$%2� .,/#����� +>%$:$%$&24� %0&�
*,/*&,�+--/>+%$/)�/.�,&2/!,>&2�$2�)&>&22+,(�ZBB[5�	)�%0&�/%0&,�0+)'4����2�0+:&�-$#$%&'�
,&2/!,>&2� $)� %0&$,�)+%!,&�+)'� %0&(�,+,&-(�0+:&�"!'3&%� ./,�����*,/3,+#5�ZBT[5��+>=�/.�
,&2/!,>&2�0+2�,&*,&2&)%&'�+�2$3)$.$>+)%�*,/"-&#�./,����2G�$%�$2�+�"+,,$&,�%/�%0&�&..&>%$:&�
,&'&2$3)�/.�*,/>&22&2�Z C[5��
�
�+)+3$)3�%0&�,&2/!,>&2�$2�>,$%$>+-�$)�%0$2�2%+3&�./,�%0&�2!>>&22�/.�����+>%$:$%$&25��/#&�
2%!'$&2�$)�%0$2�-$%&,+%!,&�,&:$&A�0+:&�2%+%&'�%0+%�,&2/!,>&�$2�%0&�#/2%�$#*/,%+)%�>,$%$>+-�
2!>>&22�.+>%/,�$)�*,/>&22�$#*,/:&#&)%�*,/3,+#2�ZBS4�B 4�BK[5��.�%0&�,&2/!,>&�+--/>+%$/)�
$2� #+'&� "+2&'� /)� +>%$:$%$&2O� *,$/,$%$<+%$/)4� %0&� -$#$%&'� ,&2/!,>&2� >+)� >+!2&� .&A&,�
*,/"-&#2�Z�K[5��
�

� Skills: �I*&,$&)>&'�+)'�1!+-$.$&'�*&,2/))&-�+,&�>,!>$+-�./,�&..$>$&)%�����$#*-&#&)%+%$/)5�
�0&�>/#*&%&)>$&2�/.�%0&�*&/*-&�+)'�%0&$,�>/)%,$"!%$/)�%/�����+>%$:$%$&2�0+:&�*/2$%$:&�
$#*+>%2�/)�2/.%A+,&�1!+-$%(�ZKJ[5��''$%$/)+--(4�./,�%0&�2!>>&22.!-�&I&>!%$/)�/.�+�*,/>&22�
$#*,/:&#&)%�*,/3,+#4�$%�$2�#+)'+%/,(�%0+%�%0&�/,3+)$<+%$/)+-�#+)+3&#&)%�0+:&�'&&*�
=)/A-&'3&� +)'� !)'&,2%+)'$)3� /.� ���� #/'&-2� ZBJ[5� 	,3+)$<+%$/)+-� #+)+3&#&)%� $2�
.+#$-$+,� A$%0� '+$-(� "+2$2� +>%$:$%$&24� +A+,&� /.� /,3+)$<+%$/)+-� *,/"-&#2� +)'� >!,,&)%-(�
+**-$&2�3//'�*,+>%$>&2�ZB [5��%�$2�',$:$)3�%0&�����+>%$:$%$&2�./,�%0&�/,3+)$<+%$/)�2/�%0+%�
%0&� /,3+)$<+%$/)� #+)+3&#&)%� *,/>&&'2� %/� %0&� +)+-(2$2� %+,3&%&'� %/� %0&� )&&'2� /.� %0&�
>/#*+)(�ZBB[5��
�
�)&I*&,$&)>&'�+)'�$)>/#*&%&)%�E!)>/)2>$/!2F�2%+..�>+)�"&�"+,,$&,2�$)�����+)'�%,+$)$)3�
#+(� "&� )&&'&'� %/� '&>,&+2&� %0&� ,&2$2%+)>&� %/� >0+)3&� +)'� /:&,>/#&� %0&� +'+*%+%$/)�
*,/"-&#25�	%0&,A$2&4�%0&�/,3+)$<+%$/)�#$30%�&)'�%0&�����+>%$:$%$&2�A$%0�.,!2%,+%$/)�+)'�
.+$-!,&�ZBD[5�

� Staff Involvement: �)����24�A0&,&�%0&�)!#"&,�/.�&#*-/(&&2�$2�2$3)$.$>+)%-(�2#+--&,�
%0+)�%0+%�/.�+�"$3�/,3+)$<+%$/)4�%0&�,/-&�/.�%0&�&#*-/(&&2�$2�&:&)�#/,&�$#*/,%+)%4�%0&(�
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+,&� %0&� #$-&2%/)&2� /.� %0&� &2%+"-$20#&)%� /.� 2%+)'+,'2� $)� +)� /,3+)$<+%$/)5� �%+..�
$):/-:&#&)%�0+2�"&&)�'&.$)&'�+2�!2$)3�=)/A-&'3&�+)'�&I*&,$&)>&�%/�2!**/,%�+)'�%+=&�
,&2*/)2$"$-$%(� ./,�����+>%$:$%$&2� ZB [5� ��%+..� $):/-:&#&)%� $2�*/2$%$:&-(�+22/>$+%&'�A$%0�
����2!>>&22�ZBD[5��,$:$)3�����.,/#�%0&�"/%%/#?!*�+)'�*,/#/%&�%0&�$):/-:&#&)%�/.�+--�
+..&>%&'�*+,%$&2�+>%$:&-(�&)0+)>&�%0&�����2!>>&22�ZBB[5�	)�%0&�/%0&,�0+)'4�A$%0/!%�.!--�
+22$2%+)>&�+)'�>/##$%#&)%�/.�%0&�&#*-/(&&24�����*,/3,+#�.+$-2�ZBK[5��0&�/,3+)$<+%$/)�
20/!-'�'&:&-/*�+�#&>0+)$2#�2/� %0+%�&:&,(�&#*-/(&&�*+,%$>$*+%&2� $)�����+>%$:$%$&2� %/�
&)2!,&�*,/>&22&2�+,&�$#*,/:&'�&..&>%$:&-(�+)'�&..$>$&)%-(5�
�

� Management Support: ���� $2� +� >0+--&)3$)3� +>%$:$%(� ./,� /,3+)$<+%$/)25� �0&� =&(�
,&1!$,&#&)%�./,�*,/>&22�$#*,/:&#&)%�$)����2�$2�%0&�>/##$%#&)%�/.�+--�2%+=&0/-'&,2�
ZBK[5��I$2%$)3�-$%&,+%!,&�0+2�&2*&>$+--(�>/)>&)%,+%&'�/)�%0&�$#*/,%+)>&�/.�#+)+3&#&)%�
>/##$%#&)%� ./,� %0&� *,/>&22� $#*,/:&#&)%� *,/3,+#� Z  [5� �+)+3&#&)%� 2!**/,%� $2�
)&>&22$%+%&'� ./,� 2!>>&22.!-� $#*-&#&)%+%$/)� /.� ���� +>%$:$%$&2� ZBB[5� �%� $2� +� '&3,&&� /.�
,&+-$<$)34�$):/-:$)3�+)'�2!**/,%$)3�%0&�����+>%$:$%$&25���+)+3&,2�+,&�,&1!$,&'�%/�*,/:$'&�
,&2/!,>&2�%/�#&&%�%0&�����)&&'2�+)'�.!-.$--#&)%�/.�+>%$:$%$&2�ZT�[5��/,&/:&,4�%0&(�&)2!,&�
%0+%�&+>0�2%&*�/.�%0&�����$2�%+$-/,&'�+>>/,'$)3�%/�%0&$,�"!2$)&22�3/+-2�ZB [5��
�
�+>=� /.� #+)+3&#&)%� >/##$%#&)%� *,&:&)%2� &..&>%$:&� ���� +>%$:$%$&2� ZBK[5� �:&)4�
$)2!..$>$&)%�#+)+3&#&)%�2!**/,%�,&2!-%2�$)�%0&�.+$-!,&�/.����5��
�

� Alignment with the Business Strategy and Goals: �0&�/,3+)$<+%$/)�#!2%�>-&+,-(�2%+%&�
$%2�3/+-2�+)'�$)./,#�+--�2%+=&0/-'&,25�����$2�%/�.!-.$--�/,3+)$<+%$/)+-�)&&'2�ZTC[5��/+-�
+-$3)#&)%� $2� +� */A&,.!-�#+)+3&#&)%� %//-� %0+%� '&2>,$"&2� &+>0� &#*-/(&&O2� ,/-&2� +)'�
,&2*/)2$"$-$%$&2�+)'�'&#/)2%,+%&2� %/�A/,=&,2� %0&$,� -+2%$)3�:+-!&� %/� %0&$,�/,3+)$<+%$/)5�
�+)+3&,2�#!2%� &)3+3&� &#*-/(&&2�A$%0� %0&$,�A/,=� %0,/!30� 3/+-� +-$3)#&)%� %/�#+=&�
&#*-/(&&2� #/,&� >/##$%%&'� %/� %0&� ���� *,/3,+#� %/� +>0$&:&� 0$30&,� -&:&-2� /.� H/"�
*&,./,#+)>&�Z  [5�
�

� Training: �,+$)$)3� $2� *,/:$'&'� %/� '&:&-/*� %0&� 2=$--2� +)'� =)/A-&'3&� )&&'&'� %/�
$#*-&#&)%�2/.%A+,&�*,/>&22� $#*,/:&#&)%� $)$%$+%$:&2� ZT�[5��/,&/:&,4� %,+$)$)3�0&-*� %/�
*,/#/%&�+�3//'�!)'&,2%+)'$)3�/.�%0&����4�*,/:$'$)3�+A+,&)&22�+)'�*,/#/%$)3�)&A�+)'�
,&'&2$3)$)3�*,/>&22&2�ZBD[5��0!24�%,+$)$)3�>+)�&-$#$)+%&�,&2$2%+)>&�%/�>0+)3&�%/�%0&�����
+>%$:$%$&25�
�

� �+)+3&,2�#!2%�*,/:$'&�2!..$>$&)%�,&2/!,>&2�+)'�+''$%$/)+-� %$#&�./,�2%+..�#&#"&,2�%/�
*+,%$>$*+%&�$)�%,+$)$)3�Z� [5��+>=�/.�%,+$)$)3�*,&:&)%2�*&/*-&�.,/#�3+$)$)3�%0&�2=$--2�%/�
&)3+3&�$)�����+>%$:$%$&2�+)'�'&:&-/*�)&A�%+2=25�
�

� Communication: �/##!)$>+%$/)� $2� +� >,$%$>+-� 2!>>&22� .+>%/,4� &)>/!,+3$)3�
>/--+"/,+%$/)� +)'� *,/:$'$)3� +A+,&)&22� ZBJ[5� �/##!)$>+%$/)� *-+(2� +� >,!>$+-� ,/-&� $)�
+-%&,$)3�+)�$)'$:$'!+-O2�+%%$%!'&�2/�%0+%4�+�A&--?$)./,#&'�&#*-/(&&�0+2�+�"&%%&,�+%%$%!'&�
%0+)� +� -&22?$)./,#&'� $)'$:$'!+-5� �%� $2� +� */A&,.!-� %//-� ./,� !)'&,2%+)'$)3� +)'� 20+,$)3�
&I*&,$&)>&2� ZT [5� 	)� %0&� /%0&,� 0+)'4� +� -+>=� /.� >/##!)$>+%$/)� ,&2!-%2� $)�
#$2!)'&,2%+)'$)3� +)'� >/##!)$>+%$/)� ",&+='/A)� $)� ���� +>%$:$%$&25� �)2!..$>$&)%�
>/##!)$>+%$/)�A&+=&)2�%0&�&I&>!%$/)�/.�����ZBK[5�
�
�+)+3&,2�#!2%�&)2!,&�%0+%�%0&�/,3+)$<+%$/)�>-&+,-(�'&.$)&2�%0&�>/##!)$>+%$/)�>0+))&-2�
+)'�%0+%�&#*-/(&&2�!2&�%0&2&�>0+))&-2�&..&>%$:&-(�Z��[5��,/H&>%�>/##!)$>+%$/)�20/!-'�
"&� 2%,!>%!,&'� +)'� >/)2%,!>%$:&� .&&'"+>=� 20/!-'� "&� 3$:&)� $)� /,'&,� %/� $#*,/:&�
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$3!,&�CD�
+>$-$%+%$)3��/)'$%$/)2�/.��/.%A+,&��,/>&22��#*,/:&#&)%��>>&*%+)>&��/'&-�

3.1.2 Developing “Use” Construct
�.%&,� '&%&,#$)$)3� %0&� .+>%/,2� V�&,>&$:&'� �/)2&1!&)>&2W� +)'� V
+>$-$%+%$)3� �/)'$%$/)2W4� A&�
+)+-(<&'�%0&�V�2&W�>/)2%,!>%�/.�%0&�#/'&-5�V�2&W�>/)2%,!>%�$2�%0&�>/,&�/.�+'/*%$/)�%0&/,$&2�+)'�
#/'&-25� �0&)� &I+#$)$)3� %0&� -$%&,+%!,&4� A&� +)+-(<&'� %0+%� V!2&W� "&0+:$/,� A+2� &:+-!+%&'�
'$..&,&)%-(� $)� +'/*%$/)� %0&/,$&25� 	)&� /.� %0&� A&--?=)/A)� #/'&-24� ����  4� '&.$)&'� V�2&W�
+%%,$"!%&2�A$%0�V�+2&�/.��2&W�V�2&.!-)&22`W�+)'�V�&0+:$/,+-��)%&)%$/)W�>/)2%,!>%2�A0$>0�0+:&�
#+H/,�$#*+>%2�/)�!2&,2Q�+%%$%!'&�%/A+,'2�!2$)3�%&>0)/-/3(�ZKT[5��0&2&�%0,&&�>/)2%,!>%2�+,&�+-2/�
:+-$'�$)�/!,�>/)%&I%5��&�+''&'�V�)%&)%$/)�%/��2&�/.����W�>/)2%,!>%�%0+%�'&.$)&2�%0&�>/)2>$/!2�
+>%�/.�����!2&5��&�+-2/�+''&'�V�+2&�/.��2&�/.�����?�%0&�'&3,&&�/.�*&,2/)�"&-$&:&2�%0+%�!2$)3�
����A/!-'�"&�.,&&�/.�&../,%W�+)'�V�2&.!-)&22� ?� %0&�'&3,&&�/.�*&,2/)�"&-$&:&2�%0+%�!2$)3�����
A/!-'�$)>,&+2&�%0&�H/"�*&,./,#+)>&W�>/)2%,!>%2�%0+%�*/2$%$:&-(�$).-!&)>&�%0&�V�)%&)%$/)�%/�!2&�
/.����W5���&�+''&'�%0&#�$)%/�/!,�#/'&-�+)'�&2%+"-$20&'�,&-+%$/)20$*2�"&%A&&)�%0&�>/)2%,!>%2�
"+2&'�/)�%0&�*,/*/2&'�0(*/%0&2&25�

�0&�./>!2�/.�%0&�%0&2$2�$2�)/%�%/�>/).$,#�%0&���� �0(*/%0&2&25��&�+$#&'�%/�+''�=&(�>/)2%,!>%2�
%/�%0&�#/'&-�"(�A0$>0�A&�>+)�&I*-+$)�"&0+:$/,+-�$)%&)%$/)5�

3.1.3 Delphi Analysis
�&-*0$�$2�+�A$'&-(�!2&'�+)'�+>>&*%&'�#&%0/'�./,�3+%0&,$)3�'+%+�.,/#�,&2*/)'&)%2�A$%0$)�%0&$,�
'/#+$)� /.� &I*&,%$2&5� �0&� %&>0)$1!&� $2� '&2$3)&'� +2� +� 3,/!*� >/##!)$>+%$/)� *,/>&22� ./,�
>/)2&)2!2�"!$-'$)3�/)�+�2*&>$.$>�%/*$>�ZTK[5���1!&2%$/))+$,&�%&>0)$1!&�$2�!2&'�%/�>/--&>%�'+%+�
+)'�%0&,&�+,&�#!-%$*-&�$%&,+%$/)2�%/�+>0$&:&�+�>/):&,3&)>&�/.�/*$)$/)5��

�)�%0$2�$%&,+%$:&�#&%0/'4�%0&�+>%$:$%$&2�A&,&�>/)'!>%&'�$)�.$:&�2%&*2�%0+%�+,&�'&2>,$"&'�$)�
$3!,&�
��5��
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�(� >/)'!>%$)3� �&-*0$� �)+-(2$24� A&� +$#&'� %/� 3&%� ���� *,+>%$%$/)&,2Q� /*$)$/)2� /)� +''$)3� /,�
,&#/:$)3�.+>%/,2�+)'�*,$/,$%$<&�%0&#5��/�'/�%0$24�+)�$)2%,!#&)%�A+2�*,&*+,&'�A0$>0�$)>-!'&2�
%0&�*!,*/2&2�/.�%0&�2%!'(4�,&1!$,&'�$)2%,!>%$/)2�+)'�'&.$)$%$/)�/.�%0&�.+>%/,25��)�+''$%$/)4�A&�2&)%�
%0&�$)2%,!#&)%�%/�%0,&&�&I*&,%2�%/�,&:$&A�%0&�>/)%&)%�+)'�3,+##+,4�%0&)4�A&�#+'&�)&>&22+,(�
>/,,&>%$/)2� +>>/,'$)3� %/� %0&� >/##&)%25� �0&� !2&,2� +,&� &I*&>%&'� %/� *,$/,$%$<&� %0&� .+>%/,2� "(�
+22$3)$)3�%0&#�%/�)!#"&,2�C�%/�CB5��0&�2+#&�)!#"&,�>+))/%�"&�3$:&)�%/�%0&�'$..&,&)%�.+>%/,25�
�0&��&-*0$��)2%,!#&)%�$2�3$:&)�$)��**&)'$I��5��

�0&�2&>/)'�*0+2&�/.�%0&��&-*0$�#&%0/'�$2�$'&)%$.($)3�%0&�&I*&,%25�C��&I*&,%2�A$%0�%0&�'$..&,&)%�
/,3+)$<+%$/)� A&,&� 2&-&>%&'5� �0&� >/##/)� >0+,+>%&,$2%$>2� /.� &I*&,%2� +,&� %0+%� %0&(� 0+:&� :+2%�
=)/A-&'3&� $)�*,/H&>%� 1!+-$%(� +)'�*,/>&22�'&:&-/*#&)%5��/,&/:&,4� %0&(�0+:&�#/,&� %0+)� %&)�
(&+,2�/.�&I*&,$&)>&�$)�%0$2�+,&+5��0&�,&2*/)2$"$-$%$&2�/.�&I*&,%2�+,&�3$:&)�$)�%0&��+"-&�S5�

�+"-&�S��I*&,%��$2%�

NO RESPONSIBILITY

1� �&2%��)3$)&&,�

2� �/.%A+,&��)3$)&&,�

3� �(2%&#��)3$)&&,�

4� �/)%&)%��&:&-/*&,��&+#��&+'&,�

5� �(2%&#��)3$)&&,�

6� �!+-$%(�U��,/>&22��)3$)&&,�

7� �!+-$%(�U��,/>&22��)3$)&&,�

8� �$,&>%/,�

9� �,/H&>%��+)+3&#&)%��*&>$+-$2%�

10� �(2%&#��)3$)&&,�
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�&�'&-$:&,&'�%0&�$)2%,!#&)%�%/�%0&�&I*&,%2�+)'�>/--&>%&'�.$,2%�,/!)'�,&2!-%2�.,/#�*+,%$>$*+)%2�$)�
/)&�A&&=5��##&'$+%&-(�+.%&,4�%0&�,&2!-%2�A&,&�20+,&'�A$%0�*+,%$>$*+)%2�+)'�,&1!&2%&'�,/!)'����
&:+-!+%$/)5��3+$)4�%0&�*+,%$>$*+)%2�2&)%�%0&�,&2*/)2&�$)�/)&�A&&=5�/!)'����&:+-!+%$/)�,&2!-%2�
A&,&�-+2%-(�*,/:$'&'�%/�%0&�*+,%$>$*+)%2�A$%0�2!,:&(�$)2%,!#&)%2�%0+%�A&,&�'&-$:&,&'�./,�%0&�.$)+-�
,+)=$)35��0&��&-*0$��&%0/'�,&2!-%2�A&,&�3+%0&,&'�+)'�!%$-$<&'5��>>/,'$)3�%/� %0&�,&2!-%24�%0&�
&I*&,%2�'$'�)/%�A+)%�%/�,&#/:&�+)(�.+>%/,2�.,/#�%0&�A0/-&�2&%5�	)�%0&�/%0&,�0+)'4�/)&�/.�%0&�
&I*&,%2�2!33&2%&'�)&A�.+>%/,�%0+%�+,&�%&>0)/-/3(�,&+'$)&224�A&�'$'�)/%�+''�%&>0)/-/3(�,&+'$)&22�
>/)2%,!>%�%/�/!,�2%!'(�+2�+�)&A�.+>%/,4�"&>+!2&�A&�&:+-!+%&'�%0$2�.+>%/,�$)�%0&�V&2/!,>&2W�*+,%5�

�0&� �&-*0$� 2%!'(� ,&2!-%2� +,&� 3$:&)� $)� �+"-&� J5� �0&� ,&2!-%2� +,&� *,&2&)%&'� +>>/,'$)3� %/� %0&�
+,$%0#&%$>�+:&,+3&5��0&,&�+,&�)/%�:&,(�2$3)$.$>+)%�'$..&,&)>&2�"&%A&&)�%0&�,&2!-%2�/.�%0&�%0,&&�
,/!)'2O�,&2!-%25�V�+)+3&#&)%��!**/,%W�$2�%0&�#/2%�>,$%$>+-�.+>%/,�&:+-!+%&'�"(�&I*&,%25�

�+"-&�J��&-*0$�&2!-%2�

� Round1 Round 2 Round 3
�&,>&*%$/)�/.��,/'!>%$:$%(� J5T� J5J� J5S�
�&,>&*%$/)�/.��!+-$%(� J5 � J� J5C�
�&,>&*%$/)�/.��!2%/#&,��+%$2.+>%$/)� J5S� D5�� D5��
�&,>&*%$/)�/.��/#*&%$%$:&)&22� C�5C� CC5K� CC5 �
�&,>&*%$/)�/.��!,:$:+-� D5T� C�5D� C�5D�
&2/!,>&2� J5C� S5D� S5D�
�=$--2� T5J� T5S� T5S�
�,+$)$)3� S5J� S5B� S5 �
�%+..��):/-:&#&)%� B5 � K5T� K5T�
�+)+3&#&)%��!**/,%� �5D� C5B� C5B�
�/+-��-$3)#&)%� J5S� J5J� D�
�/##!)$>+%$/)� D5�� D5B� D5K�
�&,>&$:&'�>/#*-&I$%(� C�5�� D5D� C�5C�
�)/A-&'3&��+)+3&#&)%� J5C� J5C� J�
�&,>&*%$/)�/.�	"%+$)$)3������&,%$.$>+%$/)� S5T� S5�� S5��

�

3.1.4 Formulating Hypotheses
�

�)� /,'&,� %/� ./,#!-+%&� 0(*/%0&2&24� +� *,&-$#$)+,(� +)+-(2$2�A+2� *&,./,#&'5��2�A&�#&)%$/)&'�
+"/:&4�A&�.$,2%�>/)'!>%&'����%/�$'&)%$.(�%0&�>/)2%,!>%2�/.�%0&�2%!'(�#/'&-5��0&)4�A&�3&%�&I*&,%�
/*$)$/)2�%/�:+-$'+%&�%0&�>/)2%,!>%25���%�%0&�&)'4�A&�'&.$)&'�&+>0�>/)2%,!>%�%0+%�$2�:+-$'�$)�%0$2�
>/)%&I%�E�+"-&�DF5�

�0&�*,/*/2&'�#/'&-�0+2�%0,&&�>/,&�&-&#&)%2�E�&,>&$:&'��2&.!-)&22�/.����4��&,>&$:&'��+2&�/.�
�2&�/.����4�+)'��)%&)%$/)�%/��2&�/.����F�+)'�0(*/%0&2&2�A&,&�./,#!-+%&'�"+2&'�/)�%0&2&�>/,&�
&-&#&)%25��0&�$)$%$+-�:&,2$/)�/.�%0&�0(*/%0&2&2�$2�*,&2&)%&'�$)��+"-&�C�5�
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# Hypotheses�

H.1.a �+)+3&#&)%��!**/,%�*/2$%$:&-(�$).-!&)>&2��&,>&$:&'��2&.!-)&22�/.����5�
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3.2 Instrument Development
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3.2.1 Online Questionnaire 
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SPI Models Studies Total
Established Models ����� ZT[4� ZJ[4� ZC�[4� ZCC[4� ZCJ[4� ZBT[4� ZBS[4� ZT�[4�

ZC�T[4�ZCC�[4�ZCCB[4�ZCCS[4�ZCCD[4�ZC� [�
CK�

��	R����C���S� ZB�[4�ZBS[4�ZT [�  �
��	R����CBB�K� ZB�[4�ZBT[4�ZBS[�  �
�$I��$3#+� ZT[4�Z�C[4�ZBT[�  �
��	�D���� Z �[4�ZBT[4�ZC��[�  �
��	�D��C� Z  [� C�
��	�D��K� Z K[� C�
��	R�����B�C�� ZCJ[� C�
��	R�����DCC�� ZCD[4�ZCC [4�ZCCK[��  �
��	R����D��� � ZCCJ[� C�
���	�� Z�B[4�ZTC[� ��

Tailored Models 
based on 
Established Models

�	������	
�� Z��[4�Z� [4�Z�K[4�ZC�S[4�ZCCT[4�ZC�C[� T�
����� ZB�[�� C�
���?����� Z�B[� C�
$���� ZCCJ[� C�
	���� Z �[� C�
����f*� ZTC[� C�
���� ZBD[� C�
��� ZC�J[� C�
������ ZBJ[� C�
������� ZC��[� C�
���?�� ZKJ[� C�
������ Z�J[� C�

New Models �	��?�	��� Z C[� C�
$
���� Z�T[� C�
������ Z�D[� C�
����� Z�S[� C�
�!$>=-/>!2� ZC�D[� C�
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Changes� Reasons
Perception of Competitiveness and 
Perception of Survival constructs 
were combined. �
�
Questions of these two constructs 
were presented in the Perception of 
Competitiveness.�

�0&2&� %A/� >/)2%,!>%2O� '&.$)$%$/)2� +)'� 2!,:&(� 1!&2%$/)2� A&,&�
>/)2$'&,&'�2$#$-+,�"(�%0&2$2�+':$2/,25��/,&/:&,4�./!,�&I*&,%2�$)�
%0&� >/)%&)%� :+-$'$%(� 2%!'(� 2%+%&'� %0+%� %0&� .$,2%� 1!&2%$/)� /.�
�!,:$:+-� >+%&3/,(� >/!-'� "&� >0+)3&'� %/� %0&� >/#*&%$%$:&)&22�
>+%&3/,(5��

!,%0&,#/,&4�%A/�&I*&,%2�$)�%0&�>/)%&)%�:+-$'$%(�2%!'(�2%+%&'�%0+%�
%0&�2&>/)'�1!&2%$/)�/.��!,:$:+-�>+%&3/,(�>/!-'�"&�>0+)3&'� %/�
%0&�>/#*&%$%$:&)&22�>+%&3/,(5�

Perception of Obtaining SPI 
Certification and Perceived 
Usefulness constructs were 
combined.�
Obtaining SPI Certification 
construct’s questions were added to 
the Perceived Usefulness construct.�

�&,>&*%$/)� /.� 	"%+$)$)3� ���� �&,%$.$>+%$/)� >/)2%,!>%� A+2�
&:+-!+%&'� +2� +��2&.!-)&22� >/)2%,!>%� "/%0� +':$2/,2O� >/##&)%2�
+)'�>/)%&)%�:+-$'$%(�,&2!-%25��
�A/�&I*&,%2�$)�%0&�>/)%&)%�:+-$'$%(�2%!'(�2%+%&'�%0+%�%0&��!,:$:+-�
>+%&3/,(� 1!&2%$/)2� >/!-'� "&� >0+)3&'� %/� %0&� �&,>&$:&'�
�2&.!-)&22�>+%&3/,(5�

Perceived Customer Satisfaction 
construct was removed.�

�0&�+':$2/,2�3+:&�.&&'"+>=�%0+%�+22&22$)3�>!2%/#&,�2+%$2.+>%$/)�
$2�)/%�$)�%0&�2>/*&�/.�%0$2�2%!'(5��0&�2%!'(�#!2%�"&�./>!2&'�/)�
%0&�+%%$%!'&�/.�����#/'&-�!2&,2�,+%0&,�%0+)�>!2%/#&,25��

Add some questions� �%�-&+2%�%0,&&�1!&2%$/)�A+2�*,&*+,&'�./,�&+>0�>/)2%,!>%5��
Modify some questions� �+2&'�/)� %0&�+':$2/,2O� .&&'"+>=2�+)'�>/)%&)%�:+-$'$%(� ,&2!-%24�

2/#&� 1!&2%$/)2�A&,&�#/'$.$&'4� ,&#/:&'� /,� ,&*-+>&'�A$%0� %0&�
)&A�/)&5��
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�&� *,&*+,&'� K�� 1!&2%$/)2G� �K� /.� %0&#�A&,&� /"%+$)&'� .,/#� %0&� *,&:$/!2� 2%!'(� $)� %0&�
-$%&,+%!,&�+)'�%&2%&'�"&./,&4�CJ�/.�%0&#�0+:&�'&:&-/*&'�$)�%0&�2>/*&�/.�%0$2�2%!'(5��+"-&�
CK�*,&2&)%2�A0$>0�1!&2%$/)2�A&,&�3+$)&'�.,/#�-$%&,+%!,&�+)'�A0$>0�1!&2%$/)2�A&,&�)&A-(�
A,$%%&)5��/,&/:&,4�%0&�.$)+-�:&,2$/)�/.�%0&�$)2%,!#&)%�$2�3$:&)�$)��**&)'$I��5�
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No� Items� Reference� New?�
1 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�"$,�$@�

$8$)�0+,>+'797#�<+#+)7�P)&#-$�P-86'&�+<+-%7,5W�
�,&&)�&%�+-5�

ZTT[�
�/�

2 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�"&)$�
'+0+�6,&%=&)�(+*+,5`�

�,&&)�&%�+-5�
ZTT[�

�/�

3 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�(&)$�
!(3!-+#+-+,�3&-$@%$,#&#$�07<-+)'7,7,5`�

�,&&)�&%�+-5�
ZTT[�

�/�

4 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�
(+*%797#�$@$)�=+-$%&2$)$�+,%7,7,5`�

�,&&)�&%�+-5�
ZTT[�

�/�

5 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�
3&-$@%$,$-&)�(+<7-7#-+,7)�"+=7#�$0%$(+>7)7�+<+-%7,5`�

�,&&)�&%�+-5�
ZTT[�

�/�

6 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�@$,=&%$#$<'&�!(3!-+)#+27�=+-$%&-$�
(+<7-7#�3&-$@%$,#&#$<&�/-+)+=�2+9-+,5W�

�,&&)�&%�+-5�
ZTT[�

�/�

7 `�+<7-7#��6,&8�N($-&@%$,#&�2&,%$.$=+27)+�2+0$*�/-#+=�@$,=&%$#$<&�
,&=+"&%�+:+)%+H7�2+9-+,5W�

?� �&2�

8 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+=�,&=+"&%�/,%+#7)'+�
@$,=&%$#$<$�P)&�87=+,7,5`�

?� �&2�

9 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�=!--+)7#74�@$,=&%$#$<$)�$8$)'&�
"!-!)'!9!�,&=+"&%�/,%+#7)'+�0+(+%%+�=+-#+27)+�(+,'7#>7�/-!,5`�

?� �&2�

10 `�(3!-+'797#7<��+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$)�0&'&.-&,$�
@$,=&%$#$<$)�:$<(/)!4�#$2(/)!�:&�0&'&.-&,$�$-&�P,%6@#&=%&'$,5`�

?� �&2�

11 `�+<7-7#��6,&8�N($-&@%$,#&�.++-$(&%-&,$)$)�2+9-+(+>+97�.+('+�
@$,=&%$#$<$)�0&'&.-&,$)&�!-+@#+27)+�(+,'7#>7�/-!,5`�

?� �&2�

12 `�$,=&%$#$<'&�!(3!-+)+)��+<7-7#��6,&8�N($-&@%$,#&�#/'&-$�@$,=&%$#$<$)�
(+*727�:&�$0%$(+8-+,7)+�3P,&�2&8$-#$@%$,5`�

?� �&2�

13 `�+<7-7#�26,&8�$($-&@%$,#&�#/'&-$)$�=!--+)+"$-#&=�$8$)�3&,&=-$�.$)+)2+-�
=+()+9+�2+0$*�/-#+)7)�P)&#-$�/-'!9!)!�'6@6)6(/,!#5W�

�+)�ZTS[� �/�

14 `�+<7-7#�26,&8�$($-&@%$,#&�#/'&-$)$�=!--+)+"$-#&=�$8$)�3&,&=-$�$)2+)�
=+()+97)+�2+0$*�/-#+)7)�P)&#-$�/-'!9!)!�'6@6)6(/,!#5W�

�+)�ZTS[� �/�

15 `�+<7-7#�26,&8�$($-&@%$,#&�#/'&-$)$�=!--+)+"$-#&=�$8$)�3&,&=-$�
%&=)/-/H$=�+-%(+*7(+�2+0$*�/-#+)7)�P)&#-$�/-'!9!)!�'6@6)6(/,!#5W�

�+)�ZTS[� �/�

16 `N@�%&>,6"&#$)�:&�%&=)$=�(&%=$)-$=-&,$#�(+<7-7#�26,&8�$($-&@%$,#&�
#/'&-$)&�!(!#�2+9-+(+"$-#&#�$8$)�(&%&,-$'$,5W�

?� �&2�

17 `�&=)$=�(&%=$)-$=-&,$#��+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�
!(3!-+#+#7�=/-+(-+@%7,7,5`�

?� �&2�

18 `N@�%&>,6"&#��+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�!(3!-+#+#7�
=/-+(-+@%7,7,5`�

?� �&2�

19 `�+<7-7#��6,&8�N($-&@%$,#&�$-&�$-3$-$�&9$%$#-&,�+-7,2+#4�26,&8-&,$�'+0+�
:&,$#-$�!(3!-+(+"$-$,$#5`�

�&9&,-$�ZTJ[� �/�

20 `�+<7-7#��6,&8�N($-&@%$,#&�$-&�$-3$-$�+-'797#�&9$%$#-&,�26,&8-&,$�
!(3!-+,=&)�"+)+�36:&)�:&,$,5`�

�/)�&%5�+-�ZTD[� �/�

21 `�+<7-7#��6,&8�N($-&@%$,#&�.++-$(&%-&,$�0+==7)'+�3&,&=-$�&9$%$#$�+-#+#�
#/'&-&�!(!#�2+9-+#+#7�=/-+(-+@%7,7,5`�

?� �&2�

22 `�$,=&%$#$<'&�*&,2/)&-4��+<7-7#��6,&8�N($-&@%$,#&��/'&-$)$�!(3!-+#+=�
$8$)�$2%&=-$'$,5W�

?� �&2�

23 `�$,=&%$#$<'&�*&,2/)&-4��+<7-7#��6,&8�N($-&@%$,#&�.++-$(&%-&,$)&�
=+%7-#+(+�$2%&=-$'$,5`�

?� �&2�

24 `�$,=&%$#$<'&�*&,2/)&-4�(+<7-7#�26,&8�$($-&@%$,#&�#/'&-$�=!--+)7#7)+�
'&2%&=�/-!,5W�

?� �&2�

25 `�$,=&%$#$<'&�(P)&%$#4�(+<7-7#�26,&8�$($-&@%$,#&�#/'&-$�=!--+)#+#7<7�
'&2%&=-&,5`�

�3"+,$+�&%5�+-�
ZS�[�

�/�

26 `�$,=&%$#$<'&�(P)&%$#4�(+<7-7#�26,&8�$($-&@%$,#&�#/'&-$�=!--+)#+#7<7�
%&@:$=�&'&,5`�

�3"+,$+�&%5�+-�
ZS�[�

�/�
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27 `�$,=&%$#$<'&�(P)&%$#4�8+-7@+)-+,7)�(+<7-7#�26,&8�$($-&@%$,#&�#/'&-$)$�

=!--+)#+27�$8$)�3&,&=-$�$#=+)-+,7�2+9-+,5W�
�3"+,$+�&%5�+-�

ZS�[�
�/�

28 `�$,=&%$#$<'&�(P)&%$#�:&�8+-7@+)-+,�+,+27)'+=$�$-&%$@$#�$($'$,5`� ?� �&2�
29 `�$,=&%$#$<'&�#6@%&,$�$-&�8+-7@+)-+,�+,+27)'+=$�$-&%$@$#�$($'$,5`� ?� �&2�
30 `�$,=&%$#$<'&�#6@%&,$�$-&�(P)&%$#�+,+27)'+=$�$-&%$@$#�$($'$,5`� ?� �&2�
31 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+(7�=/-+(�"!-!,!#5`� �+,=&)%$)�&%�

+-5�ZSC[�
�/�

32 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+=�"&)$#�$8$)�+87=�:&�
+)-+@7-7,'7,5`�

�+,=&)%$)�&%�
+-5�ZSC[�

�/�

33 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�P9,&)#&($�=/-+(�"!-!,!#5`� �+,=&)%$)�&%�
+-5�ZSC[�

�/�

34 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+=�$@�*&,./,#+)27#7�
+,%7,7,5`�

�+,=&)%$)�&%�
+-5�ZSC[�

�/�

35 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+=�$@$#$�=/-+(-+@%7,7,5`� �+,=&)%$)�&%�
+-5�ZSC[�

�/�

36 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�$@$#'&�=!--+)#+(7�(+,+,-7�
"!-!,!#5`�

�+,=&)%$)�&%�
+-5�ZSC[�

�/�

37 `�+<7-7#��6,&8�N($-&@%$,#&�2&,%$.$=+27)+�2+0$*�/-#+=4�(&)$�$0+-&-&,&�
"+@:!,#+#7<7)�P)6)6�+8+,5`�

?� �&2�

38 `�+<7-7#��6,&8�N($-&@%$,#&�2&,%$.$=+27)+�2+0$*�/-#+=�(+<7-7#�3&-$@%$,#&�
(&%=$)-$9$#$<$�"&-3&-&#&#$<$�2+9-+,5W�

?� �&2�

39 `�&-&>&=%&��+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�$@$#'&�=!--+)#+=�
$2%&,$#5W�

�$-#+<�+)'�
�6#%6,=�ZS�[�

�/�

40 `�+<7-7#��6,&8�N($-&@%$,#&�!(3!-+#+-+,7)7�$@$#'&�=!--+)#+)7)�$($�"$,�
.$=$,�/-'!9!)!�'6@6)6(/,!#5`�

�$-#+<�+)'�
�6#%6,=�ZS�[�

�/�

41 `�%,+.7#'+=$�(+<7-7#�3&-$@%$,#&�+-+)7)'+�8+-7@+)�$)2+)-+,+�$@-&,$)'&�
�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�=!--+)#+-+,7)7�%+:2$(&�&'&>&9$#5W�

�$-#+<�+)'�
�6#%6,=�ZS�[�

�/�

42 `�+<7-7#��6,&8�N($-&@%$,#&�#/'&-$)$�@+,%-+,7#�&-:&,'$=8&�=!--+)#+(+�
'&:+#�&'&>&9$#5`�

�$-#+<�+)'�
�6#%6,=�ZS�[�

�/�

�

�)� +''$%$/)4�A&� !*'+%&'� %0&� 2%!'(�#/'&-� +)'� 0(*/%0&2$2� +%� %0&� &)'� /.� %0&� $)2%,!#&)%�
'&:&-/*#&)%� *,/>&225� �*'+%&'� #/'&-� $2� 20/A)� $)� %0&� 
$3!,&� ��5� �/,&/:&,4� !*'+%&'�
0(*/%0&2&2�+,&�*,&2&)%&'�$)��+"-&�CC5�

3.2.2 Interview Guide
�)� $)%&,:$&A� 3!$'&� /!%-$)&2� =&(� 1!&2%$/)2� /,� $22!&2� %/� "&� &I*-/,&'� $)� %0&� $)%&,:$&A25�
�/,&/:&,4�$%�+--/A2�+�'&&*�!)'&,2%+)'$)3�/.�%0&�2!"H&>%�/.�$)%&,&2%5��)�%0$2�2%!'(4�+�2&#$?
2%,!>%!,&'� $)%&,:$&A� $)2%,!#&)%� A+2� *,&*+,&'� %/� 3+%0&,� '+%+� %0+%� +22$2%&'� $)�
>/#*,&0&)'$)3�+)'�+)+-(<$)3�2!,:&(�,&2!-%25��0$2�3!$'&�A+2�>/#*/2&'�/.�%0,&&�2&>%$/)2G�
$)%,/'!>%$/)4�1!&2%$/)2�+)'�>-/2$)35��)�%0&�$)%,/'!>%$/4�A&�+$#�%/�3!$'&�*+,%$>$*+)%2�+"/!%�
%0&�*!,*/2&�/.�%0&�2%!'(�+)'�%0&�>/).$'&)%$+-$%(�/.�%0&�$'&)%$%(�/.�%0&�$)%&,:$&A&&25��)�%0&�
1!&2%$/)�*+,%4�A&�+2=&'�2$I�/*&)?&)'&'�1!&2%$/)25��0&�-+2%�*+,%�,&#$)'&'�%0&�,&2&+,>0&,�
%/�%0+)=�%0&�$)%&,:$&A&&2�./,�%0&$,�*+,%$>$*+%$/)�+)'�$)./,#&'�%0&#�%0+%�A&�>+)�20+,&�%0&�
2%!'(�,&2!-%2�$.�%0&(�A+)%&'5��0&�$)%&,:$&A�3!$'&�$2�*,&2&)%&'�$)��**&)'$I��5�
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CHAPTER 4

�

�
METHODOLOGY

�
�

�0$2� 2&>%$/)� 2*&>$.$&2� %0&� ,&2&+,>0�#&%0/'/-/3(� !)'&,%+=&)� %/� +>0$&:&� %0&� +$#� /.� %0&�
>!,,&)%� 2%!'(5� �%� $)>-!'&2� %0&� ,&2&+,>0� '&2$3)4� '+%+� >/--&>%$/)� +)'� +)+-(2$2� #&%0/'5��
�''$%$/)+--(4�:+-$'$%(�+)'�,&-$+"$-$%(�$22!&2�+,&�'$2>!22&'�$)�%0$2�2&>%$/)5��

4.1 Research Design

�0&� *,&2&)%� 2%!'(� #+$)-(� +$#2� %/� $):&2%$3+%&� %0&� +>>&*%+)>&� +)'� !2&� /.� ����
$#*-&#&)%+%$/)2� "(� ���25� �0&� ,&2&+,>0� '&2$3)� &#*-/(&'� $)� %0$2� 2%!'(� $2� /!%-$)&'� $)�

$3!,&� �K5� �2�#&)%$/)&'� $)� �&>%$/)� �4� A&� 2%+,%&'� %/� *&,./,#� -$%&,+%!,&� ,&:$&A� %/� 3&%�
>/)>&*%!+-�$)./,#+%$/)�+"/!%�����'&.$)$%$/)4�2/.%A+,&�*,/>&22�$#*,/:&#&)%R+22&22#&)%�
#/'&-2�+)'�2%+)'+,'24�1!+-$%(�#/'&-2�+)'�+'/*%$/)�%0&/,$&25��0&)4�A&�./,#&'�>/)>&*%!+-�
.,+#&A/,=�+)'�2&-&>%�#/'&-�"+2&-$)&5��&�./>!2&'�/)� %0&�+'/*%$/)� %0&/,$&24�A0$>0�+,&�
>/)2$'&,&'� +2� >/,)&,2%/)&� %/� !)'&,2%+)'� $)'$:$'!+-O2� "&0+:$/,� +)'� +%%$%!'&25� ��4�
>/)2$'&,&'� %0&� .$,2%� !2&,� +>>&*%+)>&� %0&/,(4� $)%&)'2� %/� &I*-+$)� :/-!)%+,(� "&0+:$/,5� � �)�
+''$%$/)4� ���� +$#2� %/� &I*-+$)� %+,3&%&'� "&0+:$/,5� �/,&/:&,4� ���� '&:&-/*&'� A$%0�
,&.&,&)>&�%/����4�*,/*/2&2�+�2$#*-$.$&'�"&0+:$/,+-�+>>&*%+)>&�#/'&-�+)'�%0$2�#/'&-�>+)�
"&� +**-$&'� $)� '$..&,&)%� '/#+$)2� ZK�[5� ���� '&.$)&2� V!2&W� "&0+:$/,� /)-(� V*&,>&$:&'�
>/)2&1!&)>&2W�+)'�V.+>$-$%+%$)3�>/)'$%$/)2W�>/)2%,!>%25��)�%0&�-$30%�/.�%0$2�$)./,#+%$/)4�A&�
'&>$'&'�%/�!2&�����%/�>/)2%,!>%�/!,�2%!'(5��0&)4�A&�*&,./,#&'��(2%&#+%$>��$%&,+%!,&�
&:$&A� #&%0/'� %/� &I*-/,&� V*&,>&$:&'� >/)2&1!&)>&2W� +)'� V.+>$-$%+%$)3� >/)'$%$/)2W�
>/)2%,!>%25��&�+$#� %/� .$3!,&�/!%� .+>%/,2�+..&>%$)3� %0&�+>>&*%+)>&�/.����� $)����25��&�
>/--&>%&'�+)'�>/--+%&'�%0&�.+>%/,24�%0&)�*&,./,#&'��&-*0$��)+-(2$2�%/�3&%�+)�&I*&,%�/*$)$/)�
/)�+''$)3�/,�,&#/:$)3�%0&�.+>%/,2�+)'�*,$/,$%$<$)3�%0&#5��&�!*'+%&'�%0&�.+>%/,2�+>>/,'$)3�
%/��&-*0$�,&2!-%2�+)'�>/#*/2&'�%0&$)$%$+-�:&,2$/)�/.�%0&��/.%A+,&��,/>&22��#*,/:&#&)%�
�>>&*%+)>&��/'&-5��
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�)� /,'&,� %/� :&,$.(� %0&� #/'&-4� A&� '&:&-/*&'� %0&� 2!,:&(� $)2%,!#&)%4� '&-$:&,&'� %0&� 2!,:&(�
$)2%,!#&)%�%/�./!,�&I*&,%2�%/�,&:$&A�%0&�>/)%&)%�+)'�3,+##+,5��)�+''$%$/)4�A&�+2=&'�%0&�&I*&,%2�
A0&%0&,� %0&� 1!&2%$/)2� +,&� >/,,&>%-(� 3,/!*&'� %/� *&,./,#� >/)%&I%� :+-$'$%(5� �.%&,� %0+%4� A&�
*&,./,#&'�%0&�*$-/%�2%!'(�%/�>/).$,#�%0&�#/'&-5��&�+)+-(<&'�%0&�*$-/%�2%!'(�,&2!-%2�%/�>/).$,#�
%0&�,&-$+"$-$%(�/.�%0&�2!,:&(�$)2%,!#&)%5��0&)4�A&�'&-$:&,&'�%0&�2!,:&(�$)2%,!#&)%�./,�%0&�#+$)�
2%!'(�+)'�>/--&>%&'�'+%+5��&�*&,./,#&'�2%+%$2%$>+-�+)+-(2$2�A$%0�%0&����?����+-3/,$%0#5��&�
+)+-(<&'�+)'�$)%&,*,&%&'�%0&�.$)'$)325��0&)4�A&�*&,./,#&'�%0&�2$%&�2!,:&(�%/�>/--&>%�1!+-$%+%$:&�
'+%+� %/� >/#*,&0&)'� %0&� 2%+%$2%$>+-� ,&2!-%2� $)� +� 0/-$2%$>�#+))&,5��%� %0&� &)'�/.� %0&� 2%!'(4�A&�
'$2>!22&'�%0&�,&2!-%25��+>0�/.�%0&2&�2%&*2�$2�'&2>,$"&'�$)�%0&�./--/A$)3�2!"?2&>%$/)25�

�0&�,&2&+,>0�'&2$3)�&#*-/(&'�$)�%0$2�2%!'(�$2�"+2&'�/)�+�#$I&'�,&2&+,>0�#&%0/'5��&�!2&'�"/%0�
1!+)%$%+%$:&�+)'�1!+-$%+%$:&�,&2&+,>0�#&%0/'2�%/�>-+,$.(�%0&�%/*$>�!)'&,�$):&2%$3+%$/)5�

4.1.1 Pilot Study

�&�*&,./,#&'�+�*$-/%�2%!'(�%/�!)'&,2%+)'�%0&�*/%&)%$+-�*,+>%$>+-�*,/"-&#2�/.�%0&�2%!'(�$)�%0&�
,&2&+,>0� *,/>&225� �&� +$#&'� %/� 3+%0&,� $)./,#+%$/)� *,$/,� %/� #+$)� 2%!'(G� $%� >+)� ,&:&+-� %0&�
'&.$>$&)>$&2�/.�*,/*/2&'�#/'&-4�2/�%0+%�A&�>+)�$#*,/:&�/!,�#/'&-5��/,&/:&,4�%0&�*$-/%�2%!'(�
A+2�*&,./,#&'�%/�3+$)�>/).$'&)>&�$)�%0&�>/)2%,!>%�:+-$'$%(�+)'�,&-$+"$-$%(�/.�%0&�#/'&-5��

�.%&,�.$)$20$)3�%0&�$)2%,!#&)%�'&:&-/*#&)%4�A&�2%+,%&'�%/�*,&*+,&�+)�/)-$)&�1!&2%$/))+$,&�$)�
2!,:&(#/)=&(� *-+%./,#5� �+,%� C� +)'� �+,%� �� 1!&2%$/)2� +,&� #+'&� #+)'+%/,(� "!%� /*&)?&)'&'�
1!&2%$/)2�$)��+,%� �+,&�)/%�#+'&�#+)'+%/,(5��

�0&�/)-$)&�1!&2%$/))+$,&4�*,&2&)%&'�$)��**&)'$I��4�$2�>/#*/2&'�/.�&$30%�*+3&25��0&�!2&,2�>+)�
)+:$3+%&�V�&I%W�+)'�V�,&:$/!2W�"!%%/)2�"&%A&&)�*+3&25��0&�.$,2%�*+,%�>/)%+$)2�%A/�>/)'$%$/)+-�
1!&2%$/)25��.�%0&�*+,%$>$*+)%�3$:&2�V�&2W�+)2A&,�%/�%0&�1!&2%$/)�V�/&2�(/!,�>/#*+)(�0+:&�+)(�
*,/>&22�$#*,/:&#&)%�A/,=�%0+%�$2�+-,&+'(�'/)&�/,�/)3/$)3]W4�A&�*,&2&)%�%0&�./--/A$)3�1!&2%$/)�
V�/A�-/)3�0+2�(/!,�>/#*+)(�>/)%$)!&'��/.%A+,&�*,/>&22��#*,/:&#&)%�2%!'$&2]W4�/%0&,A$2&�
A&�2=$*�%0$2�1!&2%$/)5��/,&/:&,4�$.�%0&�*+,%$>$*+)%�3$:&�V�&2W�+)2A&,�%/�%0&�1!&2%$/)�V�,&�%0&�
*,/>&22&2� ,&1!$,&'� ./,� 2/.%A+,&� '&:&-/*#&)%� $)� (/!,� >/#*+)(� EFor example: requirements 
management, configuration management, risk management, project monitoring and controlF�
'&.$)&'�E'/>!#&)%&'F]W�A&�*,&2&)%�%0&�)&I%�1!&2%$/)�V�/A�/.%&)�'/�(/!�$#*-&#&)%�%0&�'&.$)&'�
*,/>&22&2�$)�(/!,�>/#*+)(�+2�'&.$)&']W4�/%0&,A$2&�A&�2=$*�%0$2�1!&2%$/)5��

�)�%0&�2&>/)'�*+,%�/.�%0&�2%!'(4�%0&,&�+,&�K��1!&2%$/)2�%0+%�>+)�"&�+)2A&,&'�/)��$=&,%?%(*&�2>+-&�
EC?B��:&,(�*//,�%/�:&,(�3//'F5��)�%0&�1!&2%$/))+$,&�'&2$3)�/.�2&>/)'�*+,%4�1!&2%$/)2�+"/!%�%0&�
2+#&�>/)2%,!>%�A&,&�3,/!*&'�%/3&%0&,4�%0$2�0&-*&'�*&/*-&�+)2A&,�1!&2%$/)2�#/,&�1!$>=-(�+)'�
&+2$-(�ZS [5���)�%0&�%0$,'�*+,%�/.�%0&�1!&2%$/))+$,&4�%0&�*+,%$>$*+)%�>+)�!2&�%0&�%&I%�"/I�%/�+)2A&,�
/*&)?&)'&'� 1!&2%$/)25� �0&� 1!&2%$/))+$,&� '&2$3)� +--/A2� *+,%$>$*+)%2� %/� 2=$*� %0$2� *+,%� +)'�
>/#*-&%&�%0&�2!,:&(5��

�0&�2!,:&(�A+2�'&-$:&,&'�%/����2�$)�+�>/)%,/--&'�#+))&,5�
$,2%�/.�+--4�A&�*,&*+,&'�%0&�-$2%2�/.�
���2�+)'�./!)'�%0&�>/)%+>%�*/$)%2�/.�%0&2&����24�%0&)�'&-$:&,&'�%0&�1!&2%$/))+$,&�%/�%0&2&�
>/)%+>%�*/$)%2�:$+�&?#+$-25��&�!2&'� %0&�+**,/:&'�#+$-� ./,#+%�+)'�>/)%&)%� .,/#� %0&��%0$>+-�
�/##$%%&&�/.�����5��

�)�%0&�*$-/%�2%!'(4�A&�+$#&'�%/�>/--&>%�C���:+-$'�,&2*/)2&25�
/,�%0$2�,&+2/)4�A&�2&)%�%0&�2!,:&(�
,&1!&2%� %/� %0&� .$,#2� $)>,&#&)%+--(5� �)� %0&� .$,2%� 2%+3&4�A&� >/--&>%&'�CCS� ,&2*/)2&25��/A&:&,4�
%A&-:&�/.�%0&�CCS�*+,%$>$*+)%2�'$'�)/%�>/#*-&%&�%0&�1!&2%$/))+$,&G�%0&(�-&.%�%0&�1!&2%$/))+$,&�$)�
%0&� 2&>/)'� *+,%5� �)� +''$%$/)4� .$:&� *+,%$>$*+)%� >/#*+)(� 2$<&� 3,&+%&,� %0+)� �B�5��&� ,&#/:&'�
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$)>/#*-&%&�+)'�/!%�/.�2>/*&�,&2*/)2&2�.,/#�/!,�,&2!-%�2&%5��0&)4�A&�0+'�C���:+-$'�,&2*/)2&2�
>/--&>%&'�.,/#����2�$)��!,=&(�+)'�2%/**&'�2&)'$)3�2!,:&(�2%!'(�#+$-5��&�2%+,%&'�%/�+)+-(<&�
%0&�>/--&>%&'�'+%+�$)������*,/3,+#5��

�&�+)+-(<&'�%0&�'&#/3,+*0$>�>0+,+>%&,$2%$>2�/.�%0&�*+,%$>$*+)%2�+)'�2!##+,$<&'�%0&#�$)��+"-&�
CB5��>>/,'$)3�%/�%0&�,&2!-%24�%0&�,+%&�/.�#+-&�*+,%$>$*+)%2�A+2�0$30&,�%0+)�%0&�.&#+-&2�ET��#+-&4�
K��.&#+-&F5��/,&/:&,4�%0&�*+,%$>$*+)%2�>/)2$2%�/.�&I*&,$&)>&'�*&,2/))&-G�C��\�+,&�"&%A&&)�%0&�
&I*&,$&)>&2� /.� ��?�J4� K�\� +,&� "&%A&&)� %0&� &I*&,$&)>&� /.� CC?��4� +)'� ��\� +,&� "&%A&&)� %0&�
&I*&,$&)>&2�/.�T?C�5�&3+,'$)3�&'!>+%$/)�-&:&-4�/)-(�%A/�*+,%$>$*+)%2�0&-'�+)�+22/>$+%&�'&3,&&4�
KK�*+,%$>$*+)%2�0&-'��+>0&-/,Q2�'&3,&&2�+)'�BK�*+,%$>$*+)%2�0&-'�#+2%&,Q2�+)'�'/>%/,+%&�'&3,&&25�
�0&)�A&�&I+#$)&'�%0&�A/,=$)3�$)'!2%,(4�A&�./!)'�%0+%�$)./,#+%$/)�%&>0)/-/3(�+)'�'&.&)2&�
2&>%/,2�A&,&�'/#$)+)%�$)�%0$2�2%!'(5��)�+''$%$/)4�A&�+)+-(<&'�%0&�*+,%$>$*+)%2O�H/"�*/2$%$/)24� K�
/.�%0&#�A/,=$)3�+2��/.%A+,&��)3$)&&,R�*&>$+-$2%4�CT�/.�%0&#�+,&��(2%&#��)3$)&&,R�*&>$+-$2%�
+)'�CK�/.�%0&#�+,&��,/H&>%R�,/3,+#��+)+3&,5��

�+"-&�CB��&#/3,+*0$>��0+,+>%&,$2%$>2�/.�%0&��+,%$>$*+)%2�/.�%0&��$-/%��%!'(�

Gender                                                                     N     
�+-&� T��

&#+-&� K��
Experience (Years)
C?B� �T�
T?C�� ���
CC?��� K��
��?�J� C��
Education Level Completed
�22/>$+%&Q2�'&3,&&� ��
�+>0&-/,Q2�'&3,&&� KK�
�+2%&,O2�'&3,&&� KJ�
�/>%/,+%&� T�
Working Industry
�,+$)$)3� ��
�)./,#+%$/)��&>0)/-/3(�  T�
�&-&>/##!)$>+%$/)� K�
�&.&)2&��)'!2%,(� BJ�
Responsibility
�/.%A+,&��)3$)&&,R�*&>$+-$2%�  K�
�(2%&#��)3$)&&,R�*&>$+-$2%� CT�
�&2%��)3$)&&,R�*&>$+-$2%� C��
�&:	*2��)3$)&&,R�*&>$+-$2%� ��
�&+#��&+'&,R�,/!*��&+'&,� C��
�,/H&>%R�,/3,+#��+)+3&,� CK�
�/).$3!,+%$/)��)3$)&&,R�*&>$+-$2%� ��
�!+-$%(��)3$)&&,R�*&>$+-$2%� ��
�,/>&22��)3$)&&,R�*&>$+-$2%� ��
	%0&,� J�

�

�,/)"+>0O2�+-*0+�%&2%�A+2�*&,./,#&'�%/�&)2!,&�%0&�$)%&,)+-�>/)2$2%&)>(�/.�%0&�2%!'(5���$)$#!#�
,&-$+"$-$%(�,&1!$,&#&)%�/.��,/)"+>0O2�+-*0+�:+-!&�$2��5S��+)'�%0&�,&-$+"$-$%(�/.�%0&�$)2%,!#&)%�
A$--�$)>,&+2&�A0&)��,/)"+>0O2�+-*0+�:+-!&�$2�>-/2&�%/�C�ZSK[5��)�%0$2�2%!'(4�%0&�%/%+-�,&-$+"$-$%(�
A+2�>+->!-+%&'��5D�5��/,&/:&,4�%0&�,&-$+"$-$%(�:+-!&2�/.�&+>0�>/)2%,!>%�A&,&�*,&2&)%&'�$)��+"-&�
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CT5��>>/,'$)3�%/�%0&�,&2!-%24�%0&��,/)"+>0O2�+-*0+�>/&..$>$&)%�/.�&+>0�>/)2%,!>%�,+)3&'�.,/#�
�5SBK� %/� �5D B5� V�+)+3&#&)%� �!**/,%W4� V�%+..� �):/-:&#&)%W4� V�&,>&$:&'� �+2&� /.� �2&W4�
V�&0+:$/,� �)%&)%$/)W�+)'�V�=$--2W� >/)2%,!>%2�0+'�0$30� ,&-$+"$-$%$&24� �5D B4��5DC�4� +)'��4DC�4�
�4D�S�+)'��4D�K�,&2*&>%$:&-(5��

�+"-&�CT��,/)"+>0O2��-*0+��/&..$>$&)%2�/.�%0&�
+>%/,2�$)�%0&��$-/%��%!'(�

�+%&)%��+#&� �"",&:$+%$/)� �!#"&,�/.��%&#2� �,/)"+>0Q2��-*0+�

�&,>&*%$/)�/.��,/'!>%$:$%(�� �	�  � �4STS�

�&,>&*%$/)�/.��!+-$%(�� ����  � �4SBK�

�&,>&*%$/)�/.��/#*&%$%$:&)&22�� ���  � �4JS��

�/+-��-$3)#&)%�� �	��  � �4SDT�

&2/!,>&2�� ���  � �4STS�

�=$--2� ����  � �4D�K�

�,+$)$)3� ���  � �4SBS�

�%+..��):/-:&#&)%� ���  � �4DC��

�+)+3&#&)%��!**/,%� ����  � �4D B�

�/##!)$>+%$/)� �	��  � �4JBK�

�&,>&$:&'��+2&�/.��2&� �����  � �4DC��

�&,>&$:&'��2&.!-)&22�� ��� B� �4STC�

�&0+:$/,��)%&)%$/)� ��� K� �4D�S�

�

�/,&/:&,4�A&�+)+-(<&'�%0&�>/,,&-+%$/)2�+#/)3�%0&�$%&#2�A$%0$)�&+>0�>/)2%,!>%�%/�>0&>=�$)%&,)+-�
>/)2$2%&)>(�+)'�,&#/:&�$,,&-&:+)%�$%&#2�.,/#�%0&�2%!'(5��0&,&./,&4�A&�+)+-(<&'�%0&�%&2%�,&2!-%2�
/.��%&#��/%+-��%+%$2%$>2�$)�����5��+"-&�CS�,&*,&2&)%2�%0&��%&#?�/%+-��%+%$2%$>�2!##+,(5��)�%0$2�
%&2%4� A&� ./>!2&'� /)� V�/,,&>%&'� �%&#?�/%+-� �/,,&-+%$/)W� :+-!&5� �>>/,'$)3� %/� �+#",$'3&�
�$>%$/)+,(�/.��%+%$2%$>2�"//=4��/,,&>%&'��%&#?�/%+-��/,,&-+%$/)�$2�V>/,,&-+%$/)�>/&..$>$&)%�/.�+)�
$)'$:$'!+-�$%&#�A$%0�%0&�2>+-&�%/%+-�>+->!-+%&'�.,/#�%0&�,&#+$)$)3�$%&#2W�ZSB[5���%�'&2>,$"&2�0/A�
#!>0� &+>0� $%&#� $2� >/,,&-+%&'�A$%0� %0&� /:&,+--� 2>/,&5� �0&� 2>/,&� -&22� %0+)� �5�� $)'$>+%&2� *//,�
>/,,&-+%$/)�2>/,&�+)'�>+)�"&�'$2>+,'&'5��0&)�A&�&I+#$)&'��+"-&�CS4��/,,&>%&'� �%&#?�/%+-�
�/,,&-+%$/)� :+-!&2� /.� &+>0� $%&#�A&,&� 0$30&,� %0+)� �4�5��/,&/:&,4��,/)"+>0Q2��-*0+� $.� �%&#�
�&-&%&'�2>/,&�/.�&+>0�$%&#�$2�>-/2&�%/�%0&�/:&,+--�,&-$+"$-$%(�:+-!&�E�4D�DF5��>>/,'$)3�%/�%0&2&�
,&2!-%24�A&�'$'�)/%�,&#/:&�+)(�$%&#2�.,/#�%0&�2!,:&(5��
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�+"-&�CS��%&#?�/%+-��%+%$2%$>2�

Corrected 
Item-Total 
Correlation

Cronbach's 
Alpha if Item 
Deleted

Corrected 
Item-Total 
Correlation

Cronbach's 
Alpha if Item 
Deleted

�	C� �4��B� �4D �� � ��C� �4� �� �4D ��
�	�� �4B�C� �4D�S� � ���� �4�CB� �4D ��
�	 � �4 BB� �4D�D� � �� � �4 S�� �4D�D�
���C� �4KBB� �4D�J� � ���C� �4TCC� �4D�T�
����� �4BB�� �4D�S� � ����� �4BTS� �4D�S�
��� � �4B�D� �4D�S� � ��� � �4B J� �4D�S�
��C� �4KS�� �4D�J� � �	�C� �4K �� �4D�J�
���� �4KD�� �4D�S� � �	��� �4KJT� �4D�S�
�� � �4KS � �4D�J� � �	� � �4K D� �4D�J�
�	�C� �4TC � �4D�T� � ����C� �4BDB� �4D�T�
�	��� �4T�C� �4D�T� � ������ �4BB�� �4D�S�
�	� � �4BJ�� �4D�S� � ���� � �4BST� �4D�S�
��C� �4�DT� �4D�D� � ��C� �4B�B� �4D�S�
���� �4K D� �4D�J� � ���� �4BKS� �4D�S�
�� � �4BKK� �4D�S� � �� � �4T  � �4D�S�
���C� �4KDC� �4D�S� � ��K� �4BTT� �4D�S�
����� �4BC�� �4D�S� � ��B� �4B� � �4D�S�
��� � �4B T� �4D�S� � ��C� �4BB�� �4D�S�
��C� �4�CJ� �4D �� � ���� �4TK�� �4D�T�
���� �4BCT� �4D�S� � �� � �4TT�� �4D�T�
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4.1.2 Main Study
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4.1.2.1 Quantitative Data Collection 
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4.1.2.2 Qualitative Data Collection
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4.1.2.3 Analysis of Quantitative Data  
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4.1.2.4 Analysis of Qualitative Data  
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4.2 Threats to Validity 
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4.2.1 Construct Validity
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4.2.2 Content Validity
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4.2.3 Internal Validity
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4.2.4 External Validity
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CHAPTER 5

�

�
FINDINGS

�
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5.1 Preliminary Analysis of Data
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5.2 The Findings of the Quantitative Phase of the Study

5.2.1 Descriptive Statistics
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Mean Median Average Std. Dev. Kurtosis Skewness
BI1 K4��D� K4���� K4��D� �4TBC� C4 DS� ?�4BK��
BI2 K4�CJ� K4���� K4�CJ� �4T� � C4CCT� ?�4KTS�
BI3  4DJS� K4����  4DJS� �4TSB� �4DDC� ?�4KDB�
BI4 K4�C�� K4���� K4�C�� �4TBS� �4JSJ� ?�4B�J�

COM1  4SS � K4����  4SS � �4DJT� �4CSJ� ?�4SSS�
COM2  4DD�� K4����  4DD�� �4SJC� �4BT�� ?�4SK��
COM3  4DTC� K4����  4DTC� �4SDJ� �4 ��� ?�4TSC�
GOA1  4JJJ� K4����  4JJJ� �4SJC� ?�4�CT� ?�4 TC�
GOA2 K4�KK� K4���� K4�KK� �4TTT� C4�C�� ?�4BJC�
GOA3  4J�S� K4����  4J�S� �4SCK� �4BJ�� ?�4KSB�
MAN1  4SS � K4����  4SS � �4DC�� �4C�B� ?�4TDB�
MAN2  4SK�� K4����  4SK�� �4JT � �4CK�� ?�4TDC�
MAN3  4TTD� K4����  4TTD� �4JJJ� �4CB�� ?�4T�C�

PC1 K4�JT� K4���� K4�JT� �4SSC� ?�4CB�� ?�4B�T�
PC2 K4��D� K4���� K4��D� �4S S� ?�4C D� ?�4 DJ�
PC3  4JB�� K4����  4JB�� �4D��� ?�4�KD� ?�4BSD�

PEUS1  4TJ�� K4����  4TJ�� �4SSD� �4�CS� ?�4 S��
PEUS2  4TDJ� K4����  4S� � �4SDB� �4CC�� ?�4B�T�
PEUS3  4SKS� K4����  4SKS� �4SBC� �4STS� ?�4TBD�

PRO1  4TD�� K4����  4TD�� �4JD � �4J�T� ?�4DCK�
PRO2  4J��� K4����  4J��� �4J T� �4�D�� ?�4BD��
PRO3  4SB�� K4����  4SB�� �4D�S� �4SDC� ?�4DBT�

PU1  4JJ � K4����  4JJ � �4TTB� �4 T � ?�4 KK�
PU2  4J C� K4����  4J C� �4SB � C4�SD� ?�4SS �
PU3  4DKB� K4����  4DKB� �4TTD� C4TTK� ?�4S� �
PU4  4DBC� K4����  4DBC� �4SKS� �4�TB� ?�4B���
PU5 K4�� � K4���� K4�� � �4T D� C4BKS� ?�4BK��

QAL1 K4� �� K4���� K4� �� �4SSC� �4T�T� ?�4D�K�
QAL2  4DBT� K4����  4DBT� �4J�S� �4DK�� ?�4JK �
QAL3 K4CTS� K4���� K4CTS� �4TJ � C4�T�� ?�4STB�
RES1 K4CJ�� K4���� K4CJ�� �4SBD� C4 JB� ?�4D�D�
RES2 K4�DS� K4���� K4�DS� �4TBK� �4�DK� ?�4D���
RES3 K4CDB� K4���� K4CDB� �4T�B� �4��S� ?�4�TC�

SI1  4CD �  4����  4CD � �4DKC� ?�4BBT� ?�4�D��
SI2  4CTK�  4����  4CTK� �4D�B� ?�4BC�� ?�4��K�
SI3  4 JJ� K4����  4 JJ� �4JDK� ?�4B S� ?�4�SK�

SKL1  4DBT� K4����  4DBT� �4JJS� �4BJJ� ?�4J K�
SKL2  4DBJ� K4����  4DBJ� �4SBD� �4KJK� ?�4TKS�
SKL3  4DD�� K4����  4DD�� �4JCB� �4BB�� ?�4J�T�
TRN1  4DCD� K4����  4DCD� �4JCS� �4JSB� ?�4JBT�
TRN2  4JJJ� K4����  4JJJ� �4SDK� C4TBB� ?C4�CJ�
TRN3  4DCC� K4����  4DCC� �4J�C� C4�T � ?�4DDT�
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5.2.2 Demographics of the Participants

�0&�'&#/3,+*0$>�>0+,+>%&,$2%$>2�/.�%0&�#+$)�2%!'(�+,&�*,&2&)%&'�$)��+"-&�CD5��&�&I+#$)&'�%0&�
3&)'&,4� &I*&,$&)>&4� &'!>+%$/)� -&:&-4�A/,=$)3� $)'!2%,(� +)'� ,&2*/)2$"$-$%(�/.� %0&� *+,%$>$*+)%25�
�>>/,'$)3� %/� %0&� ,&2!-%24� %0&� 20+,&� /.�#+-&� *+,%$>$*+)%2� A+2� 0$30&,� %0+)� .&#+-&24� TC�\� /.�
,&2*/)'&)%2�+,&�#+-&4� S�\�/.�,&2*/)'&)%2�+,&�.&#+-&�+)'�&$30%�,&2*/)'&)%2�'$'�)/%�*,&.&,�%/�
+)2A&,�%0$2�1!&2%$/)5��)�+''$%$/)4�%0&�&I*&,$&)>&�-&:&-�/.�%0&�,&2*/)'&)%2�$2�0$304�%0&�+:&,+3&�
&I*&,$&)>&�-&:&-�$2�+**,/I$#+%&-(�CC�(&+,25��/,&/:&,4�+2�*,&2&)%&'�$)��+"-&�CD4�%0&�#+H/,$%(�/.�
%0&� *+,%$>$*+)%2� 0+:&� +%� -&+2%� +� "+>0&-/,Q2� '&3,&&5��$%0� ,&2*&>%� %/� %0&�A/,=$)3� $)'!2%,(4�A&�
+)+-(<&'�%0+%��)./,#+%$/)��&>0)/-/3(4��&.&)2&��)'!2%,(�+)'��&-&>/##!)$>+%$/)�2&>%/,2�A&,&�
'/#$)+)%�$)�%0$2�2%!'(5��)�+''$%$/)4�A&�&I+#$)&'�%0&�H/"�*/2$%$/)�/.�%0&�*+,%$>$*+)%2�+)'�./!)'�
%0+%�D��/.�%0&#�A/,=&'�+2�+��/.%A+,&��)3$)&&,R�*&>$+-$2%4�BC�/.�%0&#�A&,&��,/H&>%R�,/3,+#�
�+)+3&,24�K �/.�%0&#�A/,=&'�+2�+��&+#��&+'&,R�,/!*��&+'&,�+)'�K��/.�%0&#�A/,=&'�+2�+�
�(2%&#� �)3$)&&,R�*&>$+-$2%5� �)� %0$2� *+,%� /.� %0&� 1!&2%$/))+$,&4� SJ� *+,%$>$*+)%2� 2&-&>%&'� %0&�
V	%0&,2W�/*%$/)�+)'�2*&>$.$&'�%0&$,�H/"�*/2$%$/)2�%0+%�A&,&�)/%�$)>-!'&'�$)�%0&�3$:&)�-$2%5��&,%+$)�
&I+#*-&2� /.� +)2A&,2� +,&� V�)%&3,+%$/)� �)3$)&&,W4� V�&)$/,� �+)+3&,W4� V�/#*+)(� 	A)&,W4�
V�,/'!>%��-+))$)3��)3$)&&,W4�V�&>0)$>$+)W4�V�/)%&)%��&:&-/*&,W4�+)'�V�,/3,+#��&:&-/*&,W5�

�)�%0&�1!&2%$/))+$,&4�A&�+-2/�>/--&>%&'�'+%+�+"/!%�%0&�>/#*+)(�2$<&�/.�%0&�,&2*/)'&)%25�
$3!,&�
�T�$--!2%,+%&2�%0&�>/#*+)(�2$<&�2%+%$2%$>2�/.�%0&�2%!'(5��>>/,'$)3�%/�%0&�,&2!-%24�DC�,&2*/)'&)%2O�
>/#*+)(�2$<&�$2�"&%A&&)�C�C�+)'����5��/,&/:&,4�SJ�,&2*/)'&)%2O�>/#*+)(�2$<&�$2�"&%A&&)�BC�
+)'�C��5��0&�+:&,+3&�>/#*+)(�2$<&�$2�DB�$)�%0$2�2%!'(5�

�


$3!,&��T��/#*+)(��$<&��%+%$2%$>2�/.��+,%$>$*+)%2�

� �



 

BT�
 

�+"-&�CD��&#/3,+*0$>��0+,+>%&,$2%$>2�/.�%0&��+,%$>$*+)%2�/.�%0&��+$)��%!'(�
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Experience (Years)
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5.2.3 Exploratory Factor Analysis Results

�I*-/,+%/,(� 
+>%/,� �)+-(2$2� E�
�F� $2� +� *,&-$#$)+,(� +)+-(2$2� %&>0)$1!&� $)� A0$>0� 2$#$-+,�
:+,$+"-&2�+,&�3,/!*&'�+)'�'$#&)2$/)2�/.�%0&�2>+-&2�+,&�:&,$.$&'5��0$2�+)+-(2$2�%&>0)$1!&�$2�!2&'�
%/�$):&2%$3+%&�>/,,&-+%$/)2�+#/)3�%0&�%&2%�$%&#2�+)'�%/�/"%+$)�%0&�)!#"&,�/.�.+>%/,2�&I*-+$)&'�
"(�%0&�3$:&)�'+%+5��)�%0$2�2%!'(4�A&�'&.$)&'�C �.+>%/,2�$)�%0&�*,/*/2&'�#/'&-�+)'�A&�*,&*+,&'�
K��1!&2%$/)2�./,�%0&2&�C �.+>%/,2�*,&2&)%&'�$)�%0&�2&>/)'�*+,%�/.�%0&�1!&2%$/))+$,&5��&�+$#&'�%/�
'&%&,#$)&�0/A�#+)(�/.� %0&�*,/*/2&'�.+>%/,2�+,&�&I*-+$)&'�+)'�A0+%�*&,>&)%+3&�/.�%0&�%/%+-�
:+,$+)>&� $2� ./,#&'� "(� %0&2&� .+>%/,25��&� *&,./,#&'� �
�� :$+� ���� ����� �%+%$2%$>2� �&,2$/)�
�J5�5�5��*,/3,+#5�

�+"-&����&-$+"$-$%(��%+%$2%$>2�/.��+$)��%!'(�$)������

�,/)"+>0Q2��-*0+� �,/)"+>0Q2��-*0+��+2&'�/)�
�%+)'+,'$<&'��%&#2� ��/.��%&#2�

5DK � 5DKT� K��

�

�)�/,'&,�%/�2%+,%��
�4�A&�.$,2%�>0&>=&'�%0&�,&-$+"$-$%(�:+-!&2�/.�%0&�>/--&>%&'�'+%+5��)�%0&�����
�����*,/3,+#4�A&�*&,./,#&'�+�,&-$+"$-$%(�+)+-(2$2�A$%0�DB�\�>/).$'&)>&�-&:&-5��2�$--!2%,+%&'�
$)��+"-&���4�%0&��,/)"+>0Q2��-*0+�:+-!&�/.�%0&�2%!'(�$2��5DK �A0$>0�$2�$)�%0&�:+-$'�,+)3&5��)�
+''$%$/)4�A&�>+->!-+%&'�%0&�,&-$+"$-$%(�:+-!&2�/.�&+>0�.+>%/,�+)'�*,&2&)%&'�,&2!-%2�$)��+"-&��C5�
�>>/,'$)3� %/� %0&� ,&2!-%24��,/)"+>0O2��-*0+� :+-!&� /.� &+>0� .+>%/,4�A0$>0� $2� 0$30&,� %0+)� �5S4�
2+%$2.$&'�%0&�,&-$+"$-$%(�,&1!$,&#&)%5��

�+"-&��C��,/)"+>0O2��-*0+��/&..$>$&)%2�/.�%0&�
+>%/,2�$)�%0&��$-/%��%!'(�

�+%&)%��+#&� �"",&:$+%$/)� �!#"&,�/.��%&#2� �,/)"+>0Q2��-*0+�

�&,>&*%$/)�/.��,/'!>%$:$%(�� �	�  � �4J���

�&,>&*%$/)�/.��!+-$%(�� ����  � �4J T�

�&,>&*%$/)�/.��/#*&%$%$:&)&22�� ���  � �4JJC�

�/+-��-$3)#&)%�� �	��  � �4JCC�

&2/!,>&2�� ���  � �4SJJ�

�=$--2� ����  � �4D�C�

�,+$)$)3� ���  � �4DKS�

�%+..��):/-:&#&)%� ���  � �4D� �

�+)+3&#&)%��!**/,%� ����  � �4D�B�

�/##!)$>+%$/)� �	��  � �4JBS�

�&,>&$:&'��+2&�/.��2&� �����  � �4D�K�

�&,>&$:&'��2&.!-)&22�� ��� B� �4JB �

�&0+:$/,��)%&)%$/)� ��� K� �4DCS�

� �



 

TC�
 

�.%&,�>0&>=$)3�%0&�,&-$+"$-$%(�/.�%0&�'+%+2&%4�A&�*&,./,#&'�%0&��+$2&,?�&(&,?	-=$)�E��	F�+)'�
�+,-&%%Q2�%&2%24�A0$>0�#&+2!,&�&+>0�:+,$+"-&�%/�'&%&,#$)&�%0&�+**,/*,$+%&)&22�/.�2+#*-$)3�ZJT[5�
�2� ,&*,&2&)%&'� $)� �+"-&� ��4���	�:+-!&� /.� /!,��
�� 2%!'(� $2� �5JJ �A0$>0� *,/:$'&2� 2%,/)3�
2+#*-$)3�+'&1!+>(�./,�.!,%0&,�+)+-(2$2�E��	�:+-!&�:+,$&2�"&%A&&)���+)'�C4�$%�$2�+>>&*%+"-&�$.�
$%�$2�0$30&,�%0+)��5T�+)'�2+#*-$)3�+'&1!+>(�$)>,&+2&2�A0$-&�%0&�:+-!&�$2�>-/2&,�%/�C�ZJT[5���

� �+"-&������	�+)'��+,%-&%%Q2��&2%�&2!-%2�/.��
�� �

�+$2&,?�&(&,?	-=$)��&+2!,&�/.��+#*-$)3��'&1!+>(� �5JJ �
�+,%-&%%Q2��&2%�/.��*0&,$>$%(� �**,/I5��0$?�1!+,&� C D J5��K�

'.� JTC�
�$35� �5����

�

�&2$'&2�%0$24��+,-&%%O2��&2%�$)'&I�20/!-'�"&�-&22�%0+)��5�B5��)�%0&�*,&2&)%�2%!'(4��+,-&%%O2�:+-!&�
A+2�./!)'��5����A0$>0�*,/:&2�%0&�2!$%+"$-$%(�/.�/"2&,:&'�'+%+�./,�.+>%/,�+)+-(2$25�

�&�*,/>&&'&'�%/�%0&�)&I%�2%&*4�*&,./,#$)3��
��$)�����5��0$-&�&I&>!%$)3�%0&��
�4�A&�2&-&>%�
%0&�*,$)>$*+-�>/#*/)&)%2�#&%0/'�%0+%�$2�'&.$)&'�+2�ZJS[��

“A factor extraction method used to form uncorrelated linear combinations of the
observed variables. The first component has maximum variance. Successive
components explain progressively smaller portions of the variance and are all
uncorrelated with each other.”
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5.2.4 Confirmatory Factor Analysis Results
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Step 1: Drawing Model with SmartPLS 
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Step 2: Running PLS Algorithm with Factor Weighting Scheme
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Step 3: Running Bootstrapping Algorithm with Factor Weighting Scheme
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Step 4: Analyzing Factor Loadings
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Step 5: Analyzing Construct Reliability and Validity
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Step 6: Analyzing Collinearity Statistics (VIF)
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Step 7: Checking T Statistics and P Values�
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Step 8: Analyzing Discriminant Validity��
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Communication �4JJJ
Goal Alignment �4�TS �4JB 
Intention to Use of SPI �4 BD �4BCK �4JDT
Management Support �4B C �4BKT �4KBK �4D  
Perceived Ease of Use of SPI �4�D� �4KTJ �4BD� �4 K� �4D �
Perceived Usefulness of SPI �4 �T �4B�C �4STJ �4 JD �4TSC �4SDS
Perception of Competitiveness �4C�� �4BBS �4 D� �4CJT �4 �C �4KJB �4D�K
Perception of Productivity �4C�� �4BCJ �4BBB �4��J �4KCC �4T�J �4KKB �4JBJ
Perception of Quality �4�KC �4B D �4BST �4 C �4KKC �4BSK �4KT� �4BK� �4JTD
Resources �4�TK �4 BC �4 SD �4 ST �4 BK �4 JJ �4CSS �4�B �4 �J �4J  
Skills �4�K �4 KS �4 JS �4�JJ �4BJS �4K� �4CS� �4��J �4KKJ �4 JB �4DCB
Staff Involvement �4K C �4 �T �4� S �4KJK �4��C �4� D �4�S� �4C�D �4�CT �4�SC �4C�� �4D�D
Training �4�SB �4CS� �4��T �4C�S �4�CS �4� T �4C�D �4� B �4CS� �4C�S �4CB �4�SJ �4DB�
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Step 9: Analyzing Model Fit Results

�$H=2%,+� +)'� �&)2&-&,� '&.$)&'� #/'&-� .$%� +2� V%/ determine the likelihood of obtaining a 
discrepancy between the empirical and the model-implied correlation matrix that is as high as 
the one obtained for the sample at hand if the hypothesized model was indeed correctW�ZC�B[5��
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Communication
Goal Alignment �4 �C
Intention to Use of SPI �4K�� �4BJB
Management Support �4BDB �4T � �4KDC
Perceived Ease of Use of SPI �4 �K �4BK� �4T D �4 TJ
Perceived Usefulness of SPI �4 J� �4T�J �4JT� �4KKC �4SKS
Perception of Competitivenes �4CK �4TKK �4K K �4��B �4  C �4BTS
Perception of Productivity �4CCC �4TCB �4TCD �4�KT �4KBD �4TJJ �4B��
Perception of Quality �4�JB �4TB� �4TBS �4 BB �4KDB �4TTB �4B C �4T K
Resources �4�DC �4K� �4K S �4K�K �4 JK �4KTT �4��K �4�DJ �4 JC
Skills �4�SB �4KCJ �4K�C �4 CK �4TK� �4KSK �4CJJ �4� S �4BCC �4KK�
Staff Involvement �4KJ� �4 JS �4�KB �4B�B �4� � �4�BD �4 �� �4CKK �4�KC �4C�K �4C�K
Training �4�J� �4CD� �4� J �4CCT �4��J �4�BJ �4CCS �4�BB �4CSD �4C�J �4CTC �4�J�
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AVE R²
Communication �4SJD� ��
Intention to Use of SPI �4J��� �4BD��
Management Support �4JS�� ��
Perceived Ease of Use of SPI �4JTJ� �4K�D�
Perceived Usefulness of SPI �4TDT� �4B�D�
Perception of Competitiveness �4JCT� ��
Perception of Productivity �4S T� ��
Perception of Quality �4SBK� ��
Resources �4TDK� ��
Skills �4J S� ��
Staff Involvement �4JTK� ��
Training �4D� � ��

Average �5J��� �5B� �
Goodness of Fit 0.635 ��

�
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,//%�#&+)�21!+,&�,&2$'!+-�E��F�$2�'&.$)&'�+2�Vthe square root of the sum of the squared 
differences between the model-implied and the empirical correlation matrixW� ZC��[5�
/,� %0&�
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�+"-&� C��/'&-�
$%�&2!-%2�

Saturated Model Estimated Model
SRMR �4�B�� �4�SC�
d_ULS C4���� �4KSS�
d_G �4JDT� �4D ��
Chi-Square �C S4DC�� �C�J4 C��
NFI �4J�K� �4J�B�

�

5.2.5 Partial Least Squares Structural Equation Modeling Results
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5.3 The Findings of the Qualitative Phase of the Study
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5.3.1 Content Analysis Results of Part 3 of the Questionnaire 
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Question 1: Do you consider Software Process Improvement activities necessary? Could 
you briefly explain why?
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Günün sonunda ürünün daha kaliteli olması için gerekli olduğunu düşünüyorum.
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1!+-$%(�/.�%0&�A/,=�A&�'/4�%0&�%$#&�2*&)%�+)'�%0&�>/)%,/-�*,/>&22&25�
Yazılım Süreç İyileştirme uygulamaları yaptığımız işin kalitesini, harcanan zamanı ve 
kontrol süreçlerini kolaylaştırması sebebiyle gerekli görüyorum.
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Gerekli görüyorum, çünkü belli bir kalite ve standartta ürün çıkarmaya olumlu etkisi 
olmaktadır.
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%0&�*,/"+"$-$%(�/.�.+$-!,&�$)>,&+2&25�
İyi süreç daha az hata, daha iyi ürün demektir. Düzensizlik belirsizliği arttırdığı için 
başarısızlık olasılığı artar.
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Evet gerekli görüyorum. Daha kaliteli ürün çıkması, yazılımda yapılan değişikliklerin 
takibinin sağlanması, farklı projelerde aynı kalitenin sürdürülebilmesi, düzeltici 
faaliyetlerin düşmesi ve böylece maliyetlerin düşmesi.
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Kaliteli ürün ve maliyet dengesi açısından önemlidir.

�0$2�$2�0/A�A&�>+)�&)2!,&�1!+-$%(5�
Kaliteyi bu sayede sağlayabiliriz.
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İnsanlar kaliteli ürün üretmek yerine dokumantasyona odaklanıp, gerekli dokümanları 
oluşturup, toplantılara katıldıktan sonra işlerini yaptiklarini düşünüyorlar. Süreçler 
geliştiricileri yavaşlatıyor, markete çıkış süresini uzatıyor ve bence elle tutulur bir kalite
artışı sağlamıyor hatta kaliteden uzaklaştırıyor.
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Kesinlikle. Bu sayede yazılım geliştirme süreçlerinin daha planlı gerçekleşmektedir.�
Çift taraflı iletişimin sürekli olduğu süreçlere daha verimli bir döngü sağlanmış olur.
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Verimliliği arttırdığını düşünüyorum.
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Kesinlikle, bu sayede yazılım geliştirme süreçlerinin daha planlı, çift taraflı iletişimin 
sürekli olduğu ve süreçteki temel adımlar sayesinde zaman ve ekonomi yönetiminin 
daha verimli yönetildiği bir döngü sağlanmış olur.
�
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Kesinlikle gereklidir. Hatayı azaltır, personelin uygulayacağı kuralları belirlemek için 
uygun bir çerçeve çizer.
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Gerekli görüyorum. Olası hataların önüne geçilmesini sağlar.
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Gerekli görüyorum. Zaman tasarrufu ve maliyet avantajı sağlar.
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��>/)2$'&,�$%�)&>&22+,(�"&>+!2&���%0$)=�%0+%�2/.%A+,&�*,/H&>%2�+,&�-&22�-$=&-(�%/�2!>>&&'�
!)-&22�%0&(�$#*-&#&)%�+�#/'&-�$)�$)%&,)+%$/)+-�2%+)'+,'25�
Gerekli görüyorum, çünkü uluslararası standartlardaki bir modeli uygulamadıkça 
yazılım projelerinin başarıya ulaşma ihtimalinin düşük olduğunu düşünüyorum.
�

�0&� >/2%� "&)&.$%� =&(A/,'� A+2� +-2/� 2%+%&'� "(� ./!,� ,&2*/)'&)%25� �A/� /.� %0&� ,&2*/)2&2� +,&�
*,&2&)%&'�"&-/A5���� �

��>/)2$'&,�$%�)&>&22+,(5��%�*,/:$'&2�2+:$)3�/.�%$#&�+)'�>/2%�"&)&.$%5�
Gerekli görüyorum. Zaman tasarrufu ve maliyet avantajı sağlar.
�
�$#&�+)'�>/2%�-/22&2�+,&�,&'!>&'�+)'�%0&�1!+-$%(�/.�A/,=�$)>,&+2&2�"(�#/)$%/,$)3�+)'�
$#*,/:$)3�*,/>&22&25�
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Süreçlerin takibi ve iyileştirilmesiyle, zaman ve maliyet kayıpları azalmakta ve işlerin 
kalitesi artmaktadır.
�

�)� +''$%$/)4� 2%+)'+,'$<+%$/)4� '&%&,#$)$)3� %0&� ,/+'#+*4� *,/:$'$)3� $)2%$%!%$/)+-$<+%$/)4�
'&>,&+2$)3�'&*&)'&)>(�/)�%0&�*&,2/)4�*,/:$'$)3�&..&>%$:&)&224�$)>,&+2$)3�>!2%/#&,�2+%$2.+>%$/)�
+,&�%0&�*/2$%$:&�=&(A/,'2�#&)%$/)&'�"(�*+,%$>$*+)%25�	)�%0&�/%0&,�0+)'4�%0&,&�+,&�2/#&�)&3+%$:&�
$)'$>+%/,25�
/,� &I+#*-&4� .$:&�*+,%$>$*+)%2� 2+$'� %0+%����� +>%$:$%$&2� >+!2&�A/,=� %/� 2-/A�'/A)5�
�/,&/:&,4�.$:&�/.�%0&#�2%+%&'�%0+%�����+>%$:$%$&2�+,&�2!$%+"-&�./,�-+,3&�>/#*+)$&25��0&(�+-2/�
2*&>$.$&'� %0+%�����+>%$:$%$&2�)&&'�,&2/!,>&24�A0$>0� $2�'$..$>!-%� ./,����2�A$%0� -$#$%&'�0!#+)�
,&2/!,>&25��)�+''$%$/)4�*+,%$>$*+)%2�%0/!30%�%0+%�����",/!30%�&I%,+�+)'�!))&>&22+,(�A/,=-/+'5��
�&,%+$)� ,&+2/)2� %0+%� %0&� *+,%$>$*+)%2� #&)%$/)&'� $)� %0&� .$,2%� /*&)?&)'&'� 1!&2%$/)2� +,&�
&I&#*-$.$&'�"&-/A5�

��H/!,)&(�%0+%�2%+,%2�A$%0�3//'�$)%&)%$/)2�>+)�%!,)�$)%/�',!'3&,(�+.%&,�+�A0$-&5���%0$)=�
(/!�20/!-'�*+(�+%%&)%$/)�%/�%0$2�*/$)%5�
İyi niyet ile başlanan yolculuk bir süre sonra angaryaya dönüşebiliyor. Bu hususa dikkat 
etmek gerektiğini düşünüyorum.
�
�&,(�!2&.!-�+**-$>+%$/)2�"!%�>+)�/)-(�"&�*,/.$%+"-&�$)�>/,*/,+%&�"!2$)&22&2�A$%0�+�2%,/)3�
%&>0)/-/3$>+-�$).,+2%,!>%!,&5�
Çok faydalı uygulamalar ancak teknolojik altyapısı güçlü ve kurumsal işletmelerde 
rantabl olur.
�
�&24�./,�-+,3&�2/.%A+,&�%&+#24�)/�./,�2#+--�2/.%A+,&�%&+#25�
Büyük yazılım ekipleri için evet, küçükler için hayır.
�
�-%0/!30�����$2�)&>&22+,(�!*�%/�+�>&,%+$)�2%+3&4���%0$)=�%0+%�+''$)3�2/#&�!)2!2%+$)+"-&�
'&%+$-2�%/�%0&�*,/>&22&2�>/#*-$>+%&�%0&�%+2=25��%�20/!-'�#+=&�%0$)32�&+2$&,4�)/%�0+,'&,4�
./,�%0&�*&/*-&�A0/�#+)+3&�%0&�*,/>&225�
Belli bir aşamaya kadar gerekli olmakla beraber sürdürülebilir olmayan bazı detayların 
süreçlere eklenmesinin işlemleri zorlaştırdığını düşünüyorum. Süreci yöneten kişiler 
için işleri kolaylaştırmayı zorlaştırmamalı.
�
�-%0/!30�2/.%A+,&�*,/>&22�$#*,/:&#&)%�+>%$:$%$&2�+,&�"&)&.$>$+-4�$%�$2�'$..$>!-%�$)�2#+--�
"!2$)&22&2�%/�&I&>!%&�%0&�*,/>&224�$#*-&#&)%�$%�+)'�%&+>0�%0&#�%/�"&3$))&,25�
Yazılım süreç iyileştirme uygulamaları faydalı olmakla birlikte, sürecin yürütülmesi, 
uygulanabilmesi, yeni başlayanlara bunların öğretilmesi küçük işletmelerde zordur.

�)� .+>%4� $%� $2� +"2/-!%&-(�)&>&22+,(4�"!%�1!+-$.$&'�*&,2/))&-�+)'�>+*$%+-� +,&� ,&1!$,&'� %/�
#+)+3&�%0$2�*,/>&22�$)�%0&�>!,,&)%�2$%!+%$/)5��0$2�$2�:&,(�'$..$>!-%�./,����2�-$=&�!25�
Aslında kesinliklikle gerekli fakat mevcut durumda bu süreci yönetebilmek için kalifiye 
personel ve capital gereklidir. Bu da bizim gibi KOBİ’ler için çok zordur.
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Question 2: Do you consider Software Process Improvement activities as a waste of time? 
Could you briefly explain why?

�>>/,'$)3�%/�%0&�+)+-(2$2�/.�%0&�2&>/)'�/*&)?&)'&'�1!&2%$/)�,&2!-%24�%0&�3&)&,+-�/*$)$/)�/.�%0&�
*+,%$>$*+)%2�$2�%0+%�����+>%$:$%$&2�'/�)/%�>+!2&�+�A+2%&�/.�%$#&5��0&�JS�*+,%$>$*+)%2�+)2A&,&'�%0$2�
1!&2%$/)�+)'�B �/.�%0&#�2%+%&'�%0+%�����+>%$:$%$&2�'/�)/%�>+!2&�A+2%&�/.�%$#&5�	)�%0&�/%0&,�0+)'4�
CD� *+,%$>$*+)%2� 2%+%&'� %0+%� %0&2&� +>%$:$%$&2� +,&� +�A+2%&� /.� %$#&5��/,&/:&,4� %0&� +)2A&,2� /.� D�
*+,%$>$*+)%2� +,&� )/%� >-&+,� %/� &:+-!+%&� %0&$,� /*$)$/)� /)����5��+2%-(4� T� *+,%$>$*+)%2�#&)%$/)&'�
V2/#&%$#&2W�&I*,&22$/)�%/�$'&)%$.(�%0&$,�/*$)$/)5���
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�*&>$.$>+--(4�&-&:&)�*+,%$>$*+)%2�$)'$>+%&'�%0+%�����+>%$:$%$&2�>+!2&�A+2%&�/.�%$#&5��&,%+$)�)/%&2�
+,&�-$2%&'�"&-/A5��

�%�>+)�%!,)�$)%/�+�A+2%&�/.�%$#&�A0&,&�%0&�*,/>&22�$2�)/%�&..$>$&)%5�
Sürecin verimli olmadığı durumlarda zaman kaybına dönüşebilmektedir.
�
�/>!#&)%+%$/)�,&-+%&'�A/,=�>+)�"&�%$#&�>/)2!#$)35�
Dokümantasyona yönelik işler zaman kaybı yaratabiliyor.
�
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�0&�)&&'�./,�'&%+$-&'�$)./,#+%$/)�+)'�!*'+%&2�"&(/)'�%0&�>/#*+)(Q2�)&&'2�>+)�>+!2&�+�
A+2%&�/.�%$#&5�
Şirket ihtiyaçlarının ötesinde detay bilgi ve güncelleme ihtiyacı zaman kaybına sebep 
olabiliyor.
�
�0$2�$2�%0&�3&)&,+-�*&,>&*%$/)�/)�%0&�*+,%�/.�%0&�*&,2/))&-5�
Personel tarafındaki genel algı bu şekildedir.
�
�� 2/#&%$#&2� 2&&� $%5� �0&,&� +,&� %$#&2� $)� #(� H/"� A0&,&� $%Q2� +� 0$)',+)>&� A$%0� )/� !2&5�
�#*,/:&#&)%�*,+>%$>&2�20/!-'�"&�!2&'�+2�+**,/*,$+%&5�
Bazen görüyorum. İşimde hiç bir faydası olmadan ayak bağı olduğu zamanlar oluyor. 
İyileştirme uygulamaları yerine göre kullanılmalı.

�/,&/:&,4�./!,�,&2*/)'&)%2�$)'$>+%&'�%0+%�����+>%$:$%$&2�+,&�'$..$>!-%�%/�$#*-&#&)%�A$%0�
-$#$%&'�,&2/!,>&25��A/�/.�%0&#�>-&+,-(�2%+%&'���

�!&�%/�%0&�3&)&,+-�*,/"-&#�/.�����>/#*+)$&2�A0$>0�$2�'/$)3�+�-/%�/.�A/,=�A$%0�.&A�
*&/*-&4� &:&)� $.� A&� '/� )/%� 2&&� +)(� -/22&24� %0&,&� #+(� )/%� "&� &)/!30� A/,=� /)� %$#&5�
�&.$)$%&-(�)/%�+�A+2%&�/.�%$#&�
KOBİ firmalarının genel problemi olan az insanla çok iş yapmak nedeniyle, kayıp 
görmesek bile tam ve zamanında yeterli çalışmalar olmayabiliyor. Kesinlikle zaman 
kaybı değil.
�
�/#&%$#&24�2/#&�>&,%$.$>+%$/)2�,&#+$)�*+*&,A/,=�,+%0&,�%0+)�.!--(�+)+-(<$)3�>!2%/#&,�
)&&'2�/,�.!--(�$#*,/:$)3�%0&�*,/>&225���+#�+3+$)2%�+%�%0$2�*/$)%5��)�+''$%$/)4�$.�(/!�'/�
)/%�0+:&�'&'$>+%&'�0!#+)�,&2/!,>&2�+)'�"!'3&%�./,�%0$2�H/"4�%,($)3�%/�$#*-&#&)%�%0&2&�
#/'&-2�$2�)/�-/)3&,�2!2%+$)+"-&�+)'�,&#+$)2�/)-(�/)�*+*&,5�
Bazen bazı sertifikasyonlar müşteri ihtiyaçlarını tam analiz etmek veya süreci tam 
iyileştirmekten ziyade kağıt çalışması olarak kalabiliyor. Bu noktaya karşıyım. Ayrıca 
bu iş için dedike insan kaynağınız ve bütçeniz yok ise, bu modelleri uygulamaya 
çalışmak sürdürebilir olmaktan çıkıyor ve sadece kağıt üstünde kalıyor.

�&2$'&�%0&2&4�./!,�*+,%$>$*+)%2�#&)%$/)&'�%0+%�����+>%$:$%$&2�>+!2&�%0&�A/,=�%/�"&�*,/-/)3&'5�
�A/�/.�%0&#�2+$'��

�0$-&�$%�$2�*/22$"-&�%/�2/-:&�2/#&�*,/"-&#2�$)�+�20/,%�A+(4�$%�>+)�-&)3%0&)�%0&�*,/>&22&2�
"&>+!2&�$%�$2�)&>&22+,(�%/�>/)>-!'&�%0&#�$)�-$)&�A$%0�>&,%+$)�,!-&25�
Bazı sorunların kısa yoldan çözmek mümkün iken belirli kurallar ekseninde 
sonuçlandırmak gerektiği için işlemleri uzatabilmektedir.
�
��%0$)=�$%�#+=&2�%0$)32�%+=&�-/)3&,�+%�%$#&25�
Bazı zamanlarda işlerin uzamasına sebep olduğunu düşünüyorum.
�

�)�+''$%$/)4�./!,�*&/*-&�2%+%&'�%0+%�����+>%$:$%$&2�$)>,&+2&�'/>!#&)%+%$/)�-/+'5��/�$--!2%,+%&4�
/)&�/.�%0&�*+,%$>$*+)%2�#&)%$/)&'�%0+%��

��%0$)=�$%�$2�+�>/#*-&%&�A+2%&�/.�%$#&�%/�'/>!#&)%�+)�$22!&�./,�0/!,2�%0+%�>+)�"&�,&2/-:&'�
$)�+�C?0/!,�#&&%$)35��''$%$/)+-�H/"2�+,$2&�%0+%�'/�)/%�"&)&.$%�%0&�1!+-$%(�/.�%0&�A/,=�+)'�
%0&�*,/>&224�H!2%�%/�+'+*%�%/�%0&�#/'&-5���
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Bir saatlik toplantı ile çözümlenebilecek konuyu saatlerce dokümante etmek tamamen 
zaman kaybı oluyor bence. İş ve işlemin kalitesine fayda sağlamayan ek işler doğuyor 
sadece modele uyum sağlamak için.
�

�&2$'&�'/>!#&)%+%$/)�-/+'4�%A/�*+,%$>$*+)%2�%0/!30%�%0+%�����>+!2&2�',!'3&,(�+)'�/)&�/.�%0&#�
2%+%&'�$%�>+!2&2�+''$%$/)+-�A/,=-/+'5��)�+''$%$/)4�$%�A+2�2%+%&'�$)�%0&�,&2!-%2�%0+%�����+>%$:$%$&2�
A&,&�>+,,$&'�/!%�./,�%0&�+':&,%$2&#&)%�/.�%0&�>/#*+)(�+)'�A&,&�>&,%$.$>+%&?/,$&)%&'5�

�2�2%+%&'�+%�%0&�"&3$))$)34�%0&�:+2%�#+H/,$%(�/.�*+,%$>$*+)%2�'&)$&'�%0+%�����+>%$:$%$&2�+,&�+�A+2%&�
/.�%$#&5��%+)'+,'$<+%$/)4�-/)3?%&,#�"&)&.$%24�.+>$-$%+%$)3�*,/H&>%�>/)%,/-4�,&'!>$)3�A/,=-/+'�+)'�
'&>,&+2$)3� &,,/,� ,+%&2� +,&� %0&� &I+#*-&2� /.� %0&� */2$%$:&� %0&#&2� &I%,+>%&'� .,/#� %0&� >/)%&)%�
+)+-(2$2�,&2!-%25��)�+''$%$/)4�>&,%+$)�&I+#*-&2�/.�%0&�*/2$%$:&�>/##&)%2�+,&�*,&2&)%&'�"&-/A��

��'/�)/%�2&&5��-%0/!30�%0&,&�+,&�%0/2&�A0/�2&&�$%�+2�+�-/22�$)�%0&�20/,%�%&,#4���%0$)=�$%�$2�
+�3+$)�$)�%0&�-/)3�%&,#5�
Görmüyorum. Kısa vadede kayıp gibi görenler olsa da uzun vade de kazanç olduğunu 
düşünüyorum.
�
�-%0/!30�$%�$2�'$..$>!-%�+%�.$,2%4�"&%%&,�1!+-$%(�*,/'!>%2�A$--�&#&,3&�+2�$%2�+**-$>+"$-$%(�
$)>,&+2&25�
İlk etapta zor olsa da uygulanabilirliği arttıkça daha kaliteli ürünler ortaya çıkacaktır.
�
�/4�/)�%0&�>/)%,+,(4���%0$)=�$%�*,&:&)%2�%$#&�A+2%+3&5�
Hayır, tam tersine zaman kayıplarının önüne geçtiğini düşünmekteyim.
�
��'/)O%�%0$)=�$%O2�+�A+2%&�/.�%$#&5��%�*,&:&)%2�%0&�%$#&�%/�"&�-/2%�A0&)�$%�$2�)/%�!2&'5�
Zaman kaybı olduğunu düşünmüyorum. Kullanılmadığında kaybedilecek zamanın 
önüne geçer.

�

Question 3: Do you consider Software Process Improvement activities make your work 
easier? Could you briefly explain why?

�0&�+)+-(2$2�/.�%0&�%0$,'�/*&)?&)'&'�1!&2%$/)�,&2!-%2�$)'$>+%&'�%0+%�%0&�����+>%$:$%$&2�.+>$-$%+%&�
%0&�A/,=�$)�#+)(�A+(25��0&�SD�*+,%$>$*+)%2�+)2A&,&'�%0$2�1!&2%$/)�+)'�B �/.�%0&#�2%+%&'�%0+%�
����+>%$:$%$&2�.+>$-$%+%&�%0&$,�A/,=5�	)�%0&�/%0&,�0+)'4�T�*+,%$>$*+)%2�2%+%&'�%0+%�%0&2&�+>%$:$%$&2�
#+=&�%0&$,�A/,=�'$..$>!-%5��/,&/:&,4�%0&�+)2A&,2�/.�C��*+,%$>$*+)%2�+,&�)/%�>-&+,�%/�&:+-!+%&�
%0&$,� /*$)$/)� +"/!%� %0$2� $22!&5� �+2%-(4� J� *+,%$>$*+)%2� #&)%$/)&'� V2/#&%$#&2W� &I*,&22$/)� %/�
$'&)%$.(�%0&$,�/*$)$/)5��
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Evet, kolaylaştırdığını düşünüyorum. Çünkü personeller için işi yaparken bir kılavuz 
görevi görür.
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Evet, özellikle çok net bir yol haritası takip edebilir ve finansal olarak da 
planlamalarımız daha kolya yapabilir hale geliyoruz.
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İşlerimizi bir standart içinde ilerletebildiğimiz için kolaylaştırdığını düşünüyorum.
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Evet. Aynı hataları tekrarlamayarak hızlıca proje sonuçlandırılır.
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Hata oranını düşürdüğü ve standart yöntemler ortaya koyduğundan karmaşık yapılar 
oluşmuyor. Tekrarlanan eforlar azalıyor
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Başlarda biraz zaman harcansa da kaliteyi artırdığından sonradan oluşabilecek zaman 
kayıplarını önler.
�
��%0$)=�$%�#+=&2�$%�&+2$&,�$)�2/#&�A+(24�"!%���%0$)=�$%�$2�+�'$..$>!-%�*,/>&22�./,�"&3$))&,25�
Bazı yönlenlerde kolaylaştırdığını düşünüyorum ancak yeni başlayanlar için zorlu bir 
süreç olduğu kanaatindeyim.
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Başlarda zorlandım fakat öğrendikten sonra daha hızlı olduğuma eminim.
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Question 4: Do you consider Software Process Improvement activities make your work 
difficult? Could you briefly explain why?
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5.3.2 Content Analysis Results of Interviews
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Kayıtların doğru tutulması çok önemli. Örneğin, belli periyotlarla sürüm alıp, label 
atıyoruz, Bir yanlış yaptığımızda geriye dönebiliyoruz. Efor kaybını önlüyor. 
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Elektronik imza alanında çalışan bir şirket olarak bizim için bilgi güvenliği çok kritiktir, 
bu nedenle ISO / IEC 27001 standartlarına göre çalışıyoruz

�0&�2&>/)'�1!&2%$/)�$2�V�/�(/!�>/)2$'&,��/.%A+,&��,/>&22��#*,/:&#&)%�+>%$:$%$&2�+2�+�A+2%&�
/.� %$#&]W5� �+,%$>$*+)%� C� 2%+%&'� %0+%� 20&� '$'� )/%� 2&&� $%� +2� +� A+2%&� /.� %$#&5� �)� +''$%$/)4� 20&�
#&)%$/)&'� %0+%� +� *,/>&22� %0+%� 2&&#2� -$=&� +� A+2%&� /.� %$#&� >/)%,$"!%&2� %/� %0&� ./,#+%$/)� /.�
>/,*/,+%&�#&#/,(�-+%&,�/)5�
/,�&I+#*-&4�A0$-&�+)�&)3$)&&,�$2�*!,>0+2$)3�+�2/.%A+,&�*,/'!>%4�
0&R20&�A,$%&2�+� ,&*/,%� $)�A0$>0�0&�&:+-!+%&2�+-%&,)+%$:&24�+-%0/!30� %0$2� H/"�#+(�2&&#� -$=&�+�
A+2%&� /.� %$#&� ./,� %0&� &)3$)&&,4� $%� '/>!#&)%2� %0&� >0/$>&� "+2&'� /)�A0+%� $2� )&&'&'� -+%&,� /)5�
�+,%$>$*+)%���2%+%&'�%0+%�$.�$%�$2�+�2#+--�*,/H&>%4�����+>%$:$%$&2�>+)�"&�%$#&�>/)2!#$)35��+,%$>$*+)%�
 �#&)%$/)&'�%0+%�!2&,2�#+(�>/)2$'&,�$%�+�A+2%&�/.�%$#&�+%�%0&�.$,2%�2%+3&4�"&>+!2&�%0&�.$,2%�2%&*�
/.�%0&�����+>%$:$%$&2�$2�'$..$>!-%�+)'�)&&'2�%/�2*+,&�&I%,+�&../,%4�"!%�+.%&,�+�>&,%+$)�%$#&4�!2&,2�
!)'&,2%+)'�%0&�"&)&.$%5��+,%$>$*+)%�K�2%+%&'�%0+%��



 

D��
 

��'/)Q%� %0$)=� $%Q2�+�A+2%&�/.� %$#&5��2�+�2(2%&#�&)3$)&&,4�A&� %+=&�*,&:$/!2-(�*,&*+,&'�
'/>!#&)%2�+2�,&.&,&)>&�./,�.!%!,&�*,/H&>%25�
/,�%0$2�,&+2/)4�����#+=&2�/!,�A/,=�&+2$&,5�
Zaman kaybı olduğunu düşünmüyorum, bir sistem mühendisi olarak hazırladığımız 
dokümanları sonraki projelerde referans alıyoruz, tam tersine işlerimizi kolaylaştırıyor.
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Süreçler bazen angarya gibi görünse de işleri kesinlikle kolaylaştırıyor. Burada yazılım 
geliştirmesi yapıyoruz, fonksiyonların başına bir açıklama yazma standardımız var, her 
yazılımcı belli yazılım testleri yapıp, sonuçlarını bir excel’e yazıyor. Bir personel 
değişikliği olduğunda, yeni gelen kolayca uyum sağlayabiliyor.

�&.$)$%&-(4���%0$)=�����#+=&2�/!,�%+2=2�&+2$&,�E�+,%$>$*+)%�KF5�
Kesinlikle, YSİ’nin işlerimiz kolaylaştırdığını düşünüyorum. 
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Faydalı olduğunu düşünüyorum ama kolaylaştırır ya da zorlaştırır diyemem. Duruma 
göre değişir.
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Zorlaştırıyor diyebiliriz, biz küçük bir şirketiz, bir modeli uygulamak için ayrıca zaman 
ayırmak gerek, şimdi rutin işlerimiz içerisinde epey zor bir durum, çalışanların 
başlangıçta fedakarlık yapması gerekiyor. 
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Zorlaştırdığını düşünmüyorum Ancak burada önemli olan personelin yetkiniliğidir. 
Personel sürecin ne olduğunu bilmiyorsa ve bu konuda tecübesizce tabiki bu durum 
modeli uygulamamızı zorlaştırıyor.
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Gerekli eğitimleri almanın bu noktada önemli olacağını düşünüyorum, eğitimleri 
alırsak zorlaştıracağını dünümüyorum.
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Personel katılımı önemli ancak ancak burada önemli olan bu konuda 
bilinçlendirilmesidir. Çalışanlar YSİ'nin faydalarını ve önemini anlayabiliyorsa, 
tecrübeleri de varsa, başarı kaçınılmaz olur.
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Bence asıl önemli olan yönetim desteğidir. Bizim gibi küçük şirketlerde YSİ aktiviteleri
yönetim tarafından belirlenmeli ve desteklenmelidir. Yöneticinin bir yazılımcıya hangi 
süreçleri işleteceğini, nelere dikkat edeceğini söylemelidir. Aski takdirde müşteri 
memnuniyeti sağlayamayız.
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DISCUSSION 
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6.1 Software Process Improvement Acceptance Model 
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6.2 The Attitude of SMEs towards SPI Activities in Turkey
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YES NO UNCERTAIN SOMETIMES
Do you consider Software Process Improvement 
activities necessary? �

S �  � C�� �R��

Do you consider Software Process Improvement 
activities as a waste of time? �

CD� B � D� T�

Do you consider Software Process Improvement 
activities make your work easier?�

B � T� C�� J�

Do you consider Software Process Improvement 
activities make your work difficult?�

CT� KS� K� C��

�

�&�$'&)%$.$&'�*/2$%$:&�%0&#&2�.,/#�+--�,&2*/)2&2�%/�%0&�/*&)?&)'&'�2&>%$/)5��+,%$>$*+)%2�.$)'�
%0+%�����+>%$:$%$&2�$)>,&+2&�*,/'!>%�1!+-$%(�E.l BF4�.+>$-$%+%&�%0&�A/,=2�E.l�CF4�'&>,&+2&�&,,/,�
,+%&�E.lCBF4�$)>,&+2&�*,/'!>%$:$%(�E.lC�F4�*,/:$'&�3!$'+)>&�E.lC�F�+)'�2%+)'+,'$<+%$/)�E.lCCF5��

�+"-&� B��/2$%$:&�	!%>/#&2�/.�%0&��/)%&)%��)+-(2$2�&2!-%2

Theme Frequency
�)>,&+2&2�*,/'!>%�1!+-$%(�  ��

+>$-$%+%&2�%0&�A/,=2� �C�
�&>,&+2&2�&,,/,�,+%&� CB�
�)>,&+2&2�*,/'!>%$:$%(� C��
�,/:$'&2�3!$'+)>&� C��
�%+)'+,'$<+%$/)� CC�
�$#&�2+:$)32� D�
�)>,&+2&2�&..$>$&)>(� D�
�/#*-$+)>&�A$%0�$)%&,)+%$/)+-�2%+)'+,'2� T�
�!2$)&22�2!2%+$)+"$-$%(� B�
�/2%�"&)&.$%� B�
�&$)3�*-+))&'� K�
�&>,&+2&2�'&*&)'&)>(�/)�%0&�*&,2/)�  �
�)>,&+2&2�>!2%/#&,�2+%$2.+>%$/)� ��
�,/:$'&2�&..&>%$:&�>/##!)$>+%$/)� C�
�)>,&+2&2�>/#*&%$%$:&)&22� C�
�%,&)3%0&)$)3�%0&�>/#*+)(�#&#/,(� C�
�&,%$.$&'�*,/>&22&2� C�

�

� �



 

DS�
 

	)� %0&�/%0&,�0+)'4�A&�+-2/�+)+-(<&'�)&3+%$:&� %0&#&2� .,/#�+--� ,&2*/)2&2� %/� %0&�/*&)?&)'&'�
2&>%$/)5� �+,%$>$*+)%2� .$)'� %0+%� ���� +>%$:$%$&2� +,&� '$..$>!-%� E.lCBF4� >+!2&� '&-+(� E.lCBF4� >+!2&�
+''$%$/)+-�A/,=-/+'�E.lCKF�+)'�>+!2&�A+2%&�/.�%$#&�E.lC F5�

�+"-&� T��&3+%$:&�	!%>/#&2�/.�%0&��/)%&)%��)+-(2$2�&2!-%2�

Theme Frequency
Find difficult� CB�
Causes delay � CB�
Additional workload� CK�
Waste of time� C �
Incompatible with company need� S�
Suitable for large companies� S�
Causes drudgery� B�
Causes complexity� B�
Challenge in acceptance�  �
Requires resource�  �
Focus on only certification�  �
Reducing creativity� ��
Unimportant when there are other priorities� ��
Lack of benefit in practice� C�
Prevents agility� C�

�

�*+,%�.,/#�0!#+)�,&2/!,>&24�%0&(�0+'�+>>&22�%/�%0&�)&>&22+,(�,&2/!,>&2�%/�!2&�%0&�+**-$>+%$/)5�
�0&(�0+'�/*&)?2/!,>&�+>>&22�%/�'/>!#&)%�./,#+%24�*,/>&22�3!$'&24�+)'�%//-25��

6.3 Factors affecting the acceptance of SPI activities in SMEs
�0&�,&2!-%2�*,&2&)%&'�%0+%�%0&�.+>%/,2�$).-!&)>$)3�%0&�+>>&*%+)>&�/.�����+>%$:$%$&2�$)����2�A&,&�
&I*-+$)&'�"(�%0&�>/)2%,!>%2�/.��+)+3&#&)%��!**/,%4��&,>&*%$/)�/.��,/'!>%$:$%(4��&,>&*%$/)�/.�
�!+-$%(4��&,>&*%$/)�/.��/#*&%$%$:&)&224��=$--24�&2/!,>&2�+)'��,+$)$)35�

��+"-&� S�
+>%/,2�+..&>%$)3�%0&�+>>&*%+)>&�/.�����+>%$:$%$&2�$)����2�

Hypothesis Paths Results
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6.3.1 Hypotheses 1.a & 1.b - Management Support
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SPI activities should be presented and supported by management. Management should 
determine and control the processes that programmers follow. Otherwise, we cannot ensure 
customer satisfaction5�
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6.3.2 Hypotheses 2 - Perception of Productivity
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6.3.3 Hypotheses 3 - Perception of Quality
���2� >/)>&,)� +"/!%� ���� 2$)>&� $%� $2� A&--� =)/A)� %0+%� 2/.%A+,&� *,/'!>%� 1!+-$%(� $2� #+$)-(�
'&*&)'&)%� /)� %0&� *,/>&22� ZCC�[5� 
,/#� %0$2� */$)%� /.� :$&A4� �,&&)� &%� +-5� *,/*/2&'� %0+%� %0&�
*&,>&*%$/)� /.� 1!+-$%(� $#*,/:&#&)%2� .,/#� ���� !2&� $2� +22/>$+%&'� A$%0� +� *&,>&*%$/)� /.� %0&�
!2&.!-)&22�/.����� %/� %0&� 2%+..� ZTT[5��$#$-+,-(4�A&� %&2%&'� %0+%�*&,>&*%$/)�/.�1!+-$%(�*/2$%$:&-(�
$).-!&)>&2�%0&�*&,>&$:&'�!2&.!-)&22�/.�����$)��(*/%0&2&2� 5��&�'&.$)&'�*&,>&*%$/)�/.�1!+-$%(�
+2� V+)� $)'$:$'!+-O2� *&,>&*%$/)� $2� %0+%� !2$)3� ����#/'&-� A$--� &)0+)>&� %0&� 1!+-$%(� /.� A/,=W5�
�:$'&)>&� .,/#� 1!+-$%+%$:&� ,&2&+,>0� 2!**/,%2� %0+%� *&,>&$:&'� 1!+-$%(� >/)2%,!>%� 0+2� +� */2$%$:&�
,&-+%$/)20$*�A$%0�+%%$%!'&�%/A+,'2�$)%&)%$/)�%/�!2&�����Ekl��5�BT4�*l�5���F5��)�+''$%$/)4�2!,:&(�
*+,%$>$*+)%2� 2*&>$.$&'� %0+%� ���� !2+3&� '&>,&+2&2� &,,/,� ,+%&� E.lCBF4� $)>,&+2&2� *,/'!>%� 1!+-$%(�
E.l BF5� �:&)� 1!+-$%(� $2� %0&� #/2%� #&)%$/)&'� %0&#&� $)� %0&� 2!,:&(5� �/,&/:&,4� $)%&,:$&A&,2�
&#*0+2$<&'�%0+%�%0&�&..&>%$:&�!2+3&�/.�����$2�-$=&-(�%/�$#*,/:&�%0&�1!+-$%(�/.�.$)+-�*,/'!>%25�
�0$2� ,&2!-%� +-2/� 2!**/,%2� %0&� *,&:$/!2� .$)'$)32� $)� %0&� -$%&,+%!,&4� �,&&)� &%� +-5� +-2/� ./!)'� +�



 

DD�
 

2$3)$.$>+)%�,&-+%$/)20$*�"&%A&&)�1!+-$%(�+)'�*&,>&$:&'�!2&.!-)&22�ZTT[5��)�>/)>-!2$/)4�%0$2�2%!'(�
2!33&2%2�%0+%�%0&�*&,>&*%$/)�/.�1!+-$%(�*/2$%$:&-(�$).-!&)>&2�%0&�*&,>&$:&'�!2&.!-)&22�/.�%0&����5�

6.3.4 Hypotheses 4 - Perception of Competitiveness
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6.3.5 Hypotheses 5 - Goal Alignment
�/+-� +-$3)#&)%� $2� +� */A&,.!-� #+)+3&#&)%� %//-� %0+%� '&2>,$"&2� &+>0� &#*-/(&&2O� ,/-&2� +)'�
,&2*/)2$"$-$%$&2� +)'� '&#/)2%,+%&2� %/� A/,=&,2� %0&$,� /)3/$)3� :+-!&� %/� %0&$,� /,3+)$<+%$/)5�
�+)+3&,2�#!2%�&)3+3&�&#*-/(&&2�A$%0�%0&$,�A/,=�%0,/!30�3/+-�+-$3)#&)%�%/�#+=&�&#*-/(&&2�
#/,&� >/##$%%&'� %/� %0&� ���� *,/3,+#4� %/� +>0$&:&� 0$30&,� -&:&-2� /.� H/"� *&,./,#+)>&� Z  [5� �)�
+''$%$/)4��&H$+�&%�+-5�2%+%&'�%0+%�$'&)%$.($)3�"!2$)&22�3/+-2�A+2�%0&�.$,2%�2%+3&�/.�'&%&,#$)$)3�%0&�
����#/'&-�$)����24�%0&)�%0&�2&-&>%&'�����#/'&-�#!2%�"&�+**-$&'�"+2&'�/)�%0&�)&&'2�/.�%0&�
/,3+)$<+%$/)�ZTC[5�

�&� '&.$)&'� 3/+-� +-$3)#&)%� +2� V+)� $)'$:$'!+-O2� *&,>&*%$/)� $2� %0+%� +-$3)$)3� 3/+-� /.� %0&�
/,3+)$<+%$/)�+)'�����+>%$:$%$&2�.+>$-$%+%&2�%0&�+>>&*%+)>&�/.�%0&�����#/'&-W5��/A&:&,4�%0&�3/+-�
+-$3)#&)%�.+>%/,�A+2�,&#/:&'�.,/#�%0&�#/'&-�'!,$)3�%0&��
��*0+2&�/.�%0&�2%!'(5��0&�.+>%/,�
-/+'$)3�:+-!&2�A&,&�)/%�*,/*&,�%/�'&.$)&�3/+-�+-$3)#&)%�+2�+�.+>%/,�$)�%0$2�#/'&-5�
/,�.!,%0&,�
+)+-(2$24�A&�+)+-(<&'�%0&�2!,:&(�+)'�$)%&,:$&A�.$)'$)325��&:&)�*+,%$>$*+)%2�$)�%0&�2!,:&(�2%+%&'�
%0+%� ���� +>%$:$%$&2� +,&� $)>/#*+%$"-&� A$%0� %0&$,� >/#*+)(� )&&'24� ./,� %0$2� ,&+2/)4� %0&(� 2%+%&'�
)&3+%$:&�/*$)$/)2�%/A+,'2�����!2+3&5��)�+''$%$/)4�2&:&)�2!,:&(�*+,%$>$*+)%2�2*&>$.$&'�%0+%�����
+>%$:$%$&2�+,&�2!$%+"-&�./,�-+,3&�/,3+)$<+%$/)25��0$2�:$&A�$2�"&>+!2&�%0&�#/'&-�$2�)/%�2&-&>%&'�/,�
+'+*%&'�%/�%0&�)&&'2�/.�>/#*+)$&25��&2$'&2�2!,:&(�.$)'$)324�/)&�$)%&,:$&A&&�&#*0+2$<&'�%0+%�
%0&(�/*&,+%&�%0&�*,/>&22&2�+>>/,'$)3�%/�%0&�*,/H&>%2�+)'�>!2%/#&,�)&&'25��&�2+$'�%0+%�%0&(�'/�
)/%�/*&,+%&�%0&�*,/>&22&2�./,�:&,(�2#+--�*,/H&>%24�"!%�%0&(�!2&�����+>%$:$%$&2�./,�-+,3&,�*,/H&>%25�
�-%0/!30�3/+-�+-$3)#&)%�.+>%/,�$2�)/%�#&+)$)3.!-�$)�%0&�1!+)%$%+%$:&�*+,%�/.�%0&�2%!'(4�$%�A/!-'�
"&� "&)&.$>$+-� %/� +'+*%� ���� +>%$:$%$&2� %/� %0&� )&&'2� /.� ���2� "+2&'� /)� 1!+-$%+%$:&� ,&2&+,>0�
.$)'$)325��

6.3.6 Hypotheses 6.a & 6.b - Staff Involvement
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Staff participation is important, but the main thing here is to raise the awareness of the 
staff on this issue. If employees can understand the benefits and importance of SPI, if 
the employee have qualification about processes, success is inevitable.
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6.3.7 Hypotheses 7 - Communication
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6.3.8 Hypotheses 8 - Skills
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6.3.9 Hypotheses 9 - Resources
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6.3.10 Hypotheses 10 - Training
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6.3.11 Hypotheses 11 - Perceived Ease of Use of SPI
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6.3.12 Hypotheses 12 - Perceived Usefulness of SPI
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7.1 Implications for Research
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7.2 Implications for Practice
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7.3 Limitations of the Study
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7.4 Further Research
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APPENDIX A: DELPHI INSTRUMENT IN TURKISH (PRINTED-FORM)

GENEL BİLGİLENDİRME
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,&=+"&%8$�"$,�/,%+#'+�6,6)�=+-$%&2$)$�:&�:&,$#-$-$9$)$�+,%7,#+=�$8$)�Yazılım Süreç İyileştirme 
Uygulamalarından .+('+-+)#+(7�+#+8-+#+=%+'7,5�
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ÇALIŞMA:
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APPENDIX C: QUESTIONNAIRE IN TURKISH (PRINTED-FORM)

GENEL BİLGİLENDİRME
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Lütfen hiçbir satır boş kalmayacak şekilde tüm ifadeler hakkındaki görüş veya 
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P)&#&�2+0$*�/-+>+=%7,5�
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4. Cevapların özetlenmesi
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