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Table 2.1 A summary of hindrance factors and solutions

S.N. Item Description

High correlation > 0.90 is not desirable to avoid

1 Correlations . . . . .
multicollenerity and singularity (Field, 2005)
1. Kaiser—Meyer—0lkin (KMO) test:
High value greater than 0.7 indicates that factor
analysis will yield distinct and reliable factors

Validity/ o

2 2. Bartlett’ s test(Reliability test):

Adequacy test . .
Tests the null hypothesis that the correlation
matrix is an identity matrix. (Desirable p value
<0.001)

1. Kaiser criterion (greater than 1 eigen value,
5 Number of sometimes greater than 0.8)
factors 2. Scree plot
3. Arbitrarily (As required)
Rotating the ;
4 Common method varimax rotation
factors
1. Communilaties test >0.50
Retaining
5 2. Factor loading > 0.40
variables ) )
3. Cross loading difference > 0.10
6 Interpretation Interpretation of each factors
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Figure 3.1 ©o] &9 A+ T 2ZANAE eI

Identify hindrance variables and Based on literature review and
questionnaire design 1 - pilot test
¢ . 3
Data collection > Via electronic mail and hand
¢ delivery
A Eea———
Reliability assessment A1 Internal consistency through
¢ Cronbach’s alpha coefficient
- N TN
Check consistency of opinion among the
respondent’s groups >
¢ ANINV A tact
[ N
Evaluate and rank the hindrance factors - Using average index and AHP
method (using questionnaire 2)
¢ e
Exploratory Factor Analysis >
¢ Refer to Figure 3.2 for details
I

Results and discussion

v

Conclusions

Figure 3. 1 Research process of chapter 3
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v
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Factor Loadings Results
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Table 3. 1 Barriers to applying VE

Previous Barriers to applying VE Remark
studies 1 2 3 4 5 Not Rank
Hong Kong
Lack of (Shen, 19.97); Southeast Asia Saudi Arabla ) Nigeria
Malaysia . (Al - Yami, 2008);
knowledge . i (Cheah and Ting, - - (Aduze,
about VE (Kim, 2006); 2005); Iran (Fard 2014)
China (Li and ’ et al, 2013)
Ma, 2012)
. Southeast Asia Hong Kong
Laglg Ot; t:]n];e to (Cheah and Ting, (Shen, 1997); China (Li and Malaysia (I;Eﬁ?;
Cf diuc 2005) - Saudi Arabia Ma, 2012) (Kim, 2006) 2013)
studies (AI - Yami, 2008)
Lack of Malaysia Hong Kong Saudi Arabia (Ilj;eﬁéll;
support and (Kim, 2006); Hong Southeast Asia (Shen, 1997); (Al - Yami, 2008); 2013)_’
active - Kong (Shen, 1997); | (Cheah and Ting, Southeast Asia Southeast Asia Ni eri,a
participation Saudi Arabia 2005) (Cheah and Ting, | (Cheah and Ting, ( A%i .
from parties (AI - Yami, 2008) 2005) 2005) 5 01:) ©
Lack of local
VE guidelines Iran (Fard Sri Lanka
as well as Iran (Fard China (Li and et al, 2013); (Perera and
technical et al, 2013) Ma, 2012) Malaysia - - Karunasena,
norms and (Kim, 2006) 2004)
standards
China (Li and

I{]a]lack of experts _ _ Ma, 2012) _ _
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Previous
studies

Barriers to applying VE

Remark

3

Not Rank

Too expensive
for VE
application

China (Li and
Ma, 2012)

Habitual
thinking
and negafive
attitude

[ran (Fard
etal, 2013)

Hong Kong
(Shen, 1997)

Lack of
information

Saudi Arabia
(AL - Yami, 2008)

il



Table 3, 2 Problems affecting the implementation of VE workshop

: : Problems affecting the implementation of VE workshop Remark
Previous studies
1 ) 3 4 5 Not Rank
Lackof kvl (@E;ttr:ﬁ i Ind(')nesia 'Indonesia Malaysia
(Latiefand | (Latiefand Untoro | (Jaapar et
st Canmz UK 2009) | K.209) | ol200)
012
Indonesia
;?k ot (Latief and Untoro
K, 2009)
Australia
Lack of time to (Whyte and
conduct VE studies | Cammarano,
012)
Lack of support Australia Vil
andactive (Whyte and e
participaion Cammarano, 109
from parties 012) ’
Lack of contract
rovisions on ;
fm(;vleir?enst;)tion of Indf)nesm
VE beteen (Latief and
Untoro K, 2009)
owners and
stakeholders
Inexperienced and [ndonesia
incompetent VE (Latief and Untoro
team’s members K, 2009)
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Table 3. 3 A summary of hindrance variables derived from previous studies

Hindrance variables

Previous studies

Lack of knowledge about VE

« Hong Kong, Shen (1997)

+ Southeast Asia, Cheah and Ting (2005)

+ Malaysia, Lai (2006)

+ China, Li and Ma (2012)

+ Saudi Arabia, Al-Yami (2008)

« Iran ,Fard et al., (2013)

+ Nigeria, Aduze (2014), Malaysia, Jaapar et al., (2009)
+ Indonesia, Latief and Untoro K (2009)

+ Australia, Whyte and Cammarano (2012)

Lack of.supgort and active
participation from owners and
stakeholders

+ Southeast Asia, Cheah and Ting (2005)

+ Malaysia, Lai (2006)

+ Saudi Arabia,Al-Yami (2008)

+ Nigeria,Aduze (2014); Nepal, Shreena Malla (2013)
+ Malaysia, Jaapar et al., (2009)

« Australia, Whyte and Cammarano (2012)

Lack of contract provisions on
implementation of VE between
owners and stakeholders

+ Southeast Asia, Cheah and Ting (2005)
« Iran, Fard et al., (2013)

Nepal, Shreena Malla (2013

« Indonesia, Latief and Untoro K (2009)

Defensive attitude of the
original design team

+ Malaysia, Lai (2006)
+ China, Li and Ma (2012)
« Iran, Fard et al., (2013)

Lack of VE experts

+ China, Li and Ma (2012)
+ Indonesia, Latief and Untoro K (2009)

Lack of cooperation and
interaction with the internal VE
team

« Indonesia, Latief and Untoro K (2009)

Lack of competence in cost
estimation of VE team

+ Indonesia, Latief and Untoro K (2009)

Inexperienced and incompetent
VE team’s members

+ Nepal, Shreena Malla (2013)
+ Indonesia, Latief and Untoro K (2009)

Unqualified VE facilitator

+ Malaysia, Jaapar et al., (2009)

Lack of the collected
information in the early stage
causing difficulties in making

+ Saudi Arabia, Al-Yami (2008)
+ Malaysia, Jaapar et al., (2009)
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Hindrance variables Previous studies

1deas and alternatives

Difficulties of conducting

evaluation and analysis . .
alternatives Y + Malaysia, Lai (2006)

« Hong Kong, Shen (1997)
« Southeast Asia, Cheah and Ting (2005)
Lack of time to conduct VE * Malaysia, Lai (2006)
studies + China, Li and Ma (2012)
+ Saudi Arabia, Al-Yami (2008)
+ Nepal, Shreena Malla (2013)
+ Australia, Whyte and Cammarano (2012)
+ Malaysia, Lai (2006)

Lack of local VE guidelines as

well as technical norms and » China, Li and Ma (2012)
standards + Sri Lanka, Perera and Karunasena (2004)
« Iran, Fard et al., (2013)
Lack of 1egislati0tr} providglg « Sri Lanka, Perera and Karunasena (2004)
for application of VE in the N o
construction industry Nigeria, Aduze (2014)
+ Indonesia, Latief and Untoro K (2009)
Too expensive for VE - Malaysia, Lai (2006)

licati
application - China, Li and Ma (2012)

Interruption to normal work * Malaysia, Lai (2006)
schedule + China, Li and Ma (2012)

« Iran, Fard et al., (2013)
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Table 3. 4 Variables hindering the application of VE in the construction industry

Codes The hindrance variables References Remark
Too few construction e .
HF1 projects applied VE Experts’ opinion Pilot test
The complexity of
HF2 proposed projects to apply Experts’ opinion Pilot test
VE
Shen (1997), Cheah and Ting
(2005), Lai (2006), Li and Ma
(2012), AI-Yami (2008), Fard .
HF3 %fgk ofknowledge aROLEIENCTS  RREI dis. (2014), biterature
Jaapar et al., (2009), Latief and
Untoro K (2009), Whyte and
Cammarano (2012)
Cheah and Ting (2005), Lai
Lack of support and active (2006), AI-Yami (2008), Aduze Literature
HF4 participation from owners (2014), Shreena Malla (2013), review
and stakeholders Jaapar et al., (2009), Whyte and
Cammarano (2012)
Lack of contract Cheah and Ting (2005), Fard et
HFS provisions on al., (2013), Shreena Malla Literature
implementation of VE (2013), Latief and Untoro K review
between owners (2009)
HF6 1nexperlenced and Experts’ opinion Pilot test
mcompetent contractors
HF7 Defensive attitude of the Lai (2006), Li and Ma (2012), Literature
original design team Fard et al., (2013) review
HF8 Lack of 1nve stment, Experts’ opinion Pilot test
support policy and human
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Codes The hindrance variables References Remark
resources to conduct VE in
construction companies

Li and Ma (2012), Latief and Literature

HF9 Lack of VE experts Untoro K (2009) review
Lack of cooperation and Literature

HF10 interaction with the Latief and Untoro K (2009) review
internal VE team

gri) | Lackof competence in Latief and Untoro K (2009) Literature
cost estimation of VE team review

HF12 1nexperlfnr(1:te(\1]aEntd A’ Shreena Malla (2013), Latief Literature
fneompete cam s and Untoro K (2009) review
members

Jaapar et al., (2009 i
HF13 Unqualified VE facilitator P ( ) thergture
review
Lack of the collected
information in the early . .

HF14 stage causing difficulties Al-Yami (2008), Jaapar et al., thergture
) . (2009) review
in making ideas and
alternatives
Difficulties of conducting Literature

HF15 evaluation and analysis Lai (2006) .

. review
alternatives
Shen (1997), Cheah and Ting
n (2005), Lai (2006), Li and Ma .
HFl6 | [Af e o condl (2012), AL-Yami (2008), biterafure
- ' Shreena Malla (2013), Whyte
and Cammarano (2012)
Laicc11{ ﬁflloc: 1 VEll a i Ry V12 (2012), Literature

HF17 Sy e as Yot as Perera and Karunasena (2004), .

technical norms and review
Fard et al., (2013)
standards
Lf(fxlfigit;lle%:)srlztloﬁcation Perera and Kargnasenai(Z004), Literature

HF1g | PrOVIGing for appicatl Aduze (2014), Latief and :

of VE in the construction review

industry

Untoro K (2009)
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ok
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)
o

AEA2E 70%39. oldd SHH|ES AEAN A iR AEFRAPE
EFHOZ 20~30%%! AXT} =dth(Akintoye, 2000). IR 25%2] SHE T}
Hwang et al.(2014) and Ramly et al.(2015)°] 9Jsto] =3l VEZ gof #3t
Al 39%$} nlaLsto] = Whol=d REsE x| sit
Table 3.5 The distribution of questionnaire 1
Ways to distribute Nul.nber ?f Nul.nber ?f Invalid Valid Proportion
5 . questionnaires questionnaires
questionnaires sent roc= N responses | responses (percent)
Hand-delivered 70 60 9 51 18.9
Electronic email 200 47 - 47 17.4
Total 270 107 9 98 36.3
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Figure 3.3, 3.4 ¥ 3.5v A&EA LA @A FRE Qokst Aol
slge AEAY 7P w2 2AE AFANG4TR) A, O thEE EFA
(23.5%), AAA(22.4%), DEHE(19.4%) Fet. 32 A= 9 (%
e, QA FERYA, FEHeA, Z2AE fiuA), dadeArt ke
ARbol HAATH(B5.1%). EEVIEAst 157t @375, 281 7% AR
= 28.6%, 14.3%, 2%% AAS AT ZHEHE 5dA 10d°] 45.9%,
10 o] 38.8%°]1 59 olat: 15.3% %5 UEMITH

- &v)vnngcmr Party Frequency | Percent

@ Designer

B Consultant
Owner 23 23.5%
Contractor 34 34.7%
Designer 22 22.4%
Consultant 19 19.4%

Figure 3. 3 Field of work of respondents in Vietnam
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Designation | Frequency i Percent
DDirectorate Directorate 26 26.5%
@ Construction manager
@ Specialist
B Civil engineer/Architect Construction
B Quantity surveyor manager 11 11.2%
&3 Site supervisor g
26.50% Specialist 17 17.3%
-28.60% —/ Civil
E———= . 0
——— 11,205 englqeer/Ar 28 28.6%
——7 17.30% chitect
Quantity ) 204
surveyor
Site 14 143%
supervisor
Figure 3. 4 Designation of respondents in Vietnam
@< years Experience Frequency Percent
@5 to 10 years
B> 10 years
<5 years 15 15.3%
N 5-10 years 45 45.9%
. 45.90%
> 10 years 38 38.8%

Figure 3. 5 Years of experience of respondents in Vietnam
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74 v &S 38.5%°] 9T}
HolEl &= AlF sk whehar
@4 13.8 % & A8 T}

-

10.8%,

@ Owner Party Frequency Percent
@ Contractor
10.80% @ Designer
B8 Consultant
Owner 14 21.5%
Contractor 21 32.3%
Designer 23 35.4%
Consultant 7 10.8%

Figure 3. 6 Field of work of respondents in Bangladesh
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S Directorate Designation ;| Frequency . Percent
@ Construction manager
@ Specialist Directorate 11 16.9%
‘ BCivil engineer/Architect
A 15.40% § 16.90% \ ESite engineer Construction 7 10.8%
E manager ’
2 i 10.80%
P Specialist 5 7.7%
%49.20% —
= Ny 7-70% Civil
\@/ engineer/Ar 32 49.2%
chitect
Site 10 15.4%
engineer
Figure 3. 7 Designation of respondents in Bangladesh
O< 5 years Experience = Frequency Percent
5 to 10 years
B> 10 years
<5 years 9 13.8%
5-10 years 31 47.7%
> 10 years 25 38.5%

Figure 3. 8 Years of experience of respondents in Bangladesh
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Table 3. 6 Average index of respondents understanding about VE in Vietnam

Item . . .
¢ N Minimum Maximum Mean

Level of understanding
about VE 98 2 5 3.26

Table 3. 7 Frequency of respondents understanding about VE in Vietnam

Level understanding about VE
Respondent's
designation TOta“{ do | Do not Totally LOEN
— understand | Average | Understand | ynderstand
understand
Directorate 0 1 13 9 3 26
Chilengineer/Archied 0 6 9 10 3 28
Specialist 0 4 9 4 0 17
Construction
manager 0 2 6 3 0 11
Quantity Surveyor 0 1 1 0 0 2
Site supervisor 0 2 9 3 0 14
Totally 0 16 47 29 6 98
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Figure 3. 9 Sources for obtaining knowledge about VE in Vietnam

3) VE 3o

L2t o] VEAF AT Figure 3.10 ¢ 2t} o] wp=d dAA TE £
28 9] 3HEAH28.57%)7F VE Aol Ao U™ v, 3E9A 70 8 (71.43%)
& VE Ao Fofgt Aol gllem, o] & dF+= VE A% SIS
olafi3t#] KTt ol 7AMAY VE A4 AsS @ HolFE Zlojr A

T Aol e 28 W S VE A3 % A g FrhA <

24 flete] MER Felstqrk

rl

T

-

32



B Have been involved

mHave never been

involved

28.57%

Involvement Frequency . Percent
H
fave been 28 28.57%
involved
Have never
been 70 71.43%
involved

Figure 3. 10 Involvement in implementation of VE in Vietnam
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14.29%

35.71%

[ < 3 years
@3 to 5 years
B> 5 years

50.00%

Experience = Frequency : Percent
< 3 years 14 50.00%
3-5 years 10 35.71%
> 5 years 4 14.29%

Figure 3. 11 Respondent’s experience in VE studies in Vietnam

Table 3.8 Respondent’s experience in VE studies in Vietnam

, Years of experience in VE studies
Respondent's
designation Under3 | From3to5 Above 5 Total
years years years

Directorate 3) 4 0 9

Civil engineer/Architect 4 2 3 9

Specialist 3 3 1 7

Construction manager 2 1 0 3

Total 14 10 4 28
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The number of projects that respondents have been
involved in VE studies

25

20 -

15 A

10

5 -
0

From1to5 From 5 to Above 10
projects 10 projects projects
= Number of 55 3 0
respondents

Figure 3. 12 The number of projects that respondents have been involved in VE
studies in Vietnam
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Table 3.9 Average index of respondents understanding about VE in Bangladesh

Item .. .
N Minimum Maximum Mean

Level of understanding
about VE 65 1 5 3.08
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Table 3.10 Frequency of respondents understanding about VE in Bangladesh

Level understanding about VE
Respondent's Totally do
designation nog Do not Totally |1otal
understand | Average | Understand | ynderstand
understand
Directorate 0 0 4 6 1 11
Civil
engineer/Architect ! 6 24 0 ! 32
Specialist 0 0 2 3 0 5
Construction 0 0 4 2 1 7
manager
Site enigineer 1 2 7 0 0 10
Total 2 8 41 11 3 65

2) VE A4 &4

SHAEL Figure 3.13¢149} o] oj@jrkx Wyox VE gofo s
Higch R S$EAS TR Tv A/ 7IAY AYZRFEE VEXY 9
A5E WY, o)A HA §EAe] 27 23.07%9 18.46% At SEHAHEY

VEAA st&ae AR A, S £ ARds 2 ikl AgH
VERFH U, o2 A ARAdA e AL wes AXPT

29709 SH9A= o8 A, A& =9, BEAM/ AeANY 5, 98/ 2/

ERE FdA VEC #she] oar Ul
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Sources to obtained knowledge about VE
35
30 - 29
25 -
20 -
15
15 12
10
> 3
L
0 T T T T - T 1
College or Professional = Books, Colleagues VE is used in Integration
university seminars journals, or friends your of resources
articles organization

Figure 3. 13 Sources for obtaining knowledge about VE in Bangladesh
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OHave been involved Involvement = Frequency @ Percent

Have never been
involved

Have been 13 20%
involved
Have never 57 0%

been involved

Figure 3. 14 Involvement in implementation of VE in Bangladesh
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Atk g Selt o 4 v w9 23.08%9 SRATE 5 ol W9
A¥e JHn ok VEAR 9 bt dil F9, adwea,
AAYANA S AEH APL A JEA A% e AR}
ek,

@< 3 years Experience Frequency | Percent

@3 to 5 years

[E> 5 years

< 3 years 3 23.08%
3-5 years 5 38.46%
> 5 years 5 38.46%

Figure 3. 15 Respondent’s experience in VE studies in Bangladesh

Table 3.11 Respondent’s experience in VE studies in Bangladesh

Years of experience in VE studies
Respondent's Total
designation Under 3 From 3 to 5 Above 5 ota
years years years
Directorate 3 2 1 6
Civil engineer/Architect 1 0 1 2
Specialist 0 1 1 2
Construction manager 1 2 0 3
Total 5 5 3 13
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Figure 3. 16 The number of projects that respondents have been involved in VE

studies in Bangladesh

3.3.3 HIEd3 W=d|A] Ato] VE o]3]] H|

VE ol %2 F Yt Het
oA ¥ A4 FEE e
ol = dite] AEud &
AA R oA E=A
W=t AlellA] VEE oFf Z7|dAlolH
olafigr 4= itk 1 A HojAlob(Lai, 2006), Wk} (Phyo and Cho,
2014) ¢} 22 v MEEA=7EY dEe AR i
e TAZIAHAERYE VE A2E Witk VE 9134 Fols 72

=
AAdEAE, de] AAFR A8s 7R ZlsA/AF7Ee] skt

Jw FEolqnt o2 AP Anrk

IR VEgolo] #ste] Az S0

AL SR ekoky] Wil das
HolFEa Qo) H| Evta}

Z ol SojA|A] ToE

=,

X]-./] /R—]
e o7

A7)

ouEL £

<9,

39



HEY AR ogBE X% 2A3E Table 3.12 o YeRE nvig}l o)
Cronbach o= 0.795>0.7 24 W& ddAAo] &= Ao 7 Ve

Table 3.12 Reliability statistics in Vietnam

, Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
795 797 18

WagthA] AEsdozHE 3% A5+ Table 3.13 o vpelbd nle}
7+o] Cronbach o= 0.723>0.7 24 & d#AAo] Q&= Aoz e

Table 3. 13 Reliability statistics in Bangladesh

Cronbach's Alpha Based
Cronbach's Alpha rogt:Icl d as A di;e daIt ;Isles o N of Items
723 7128 18

3.4.2 ANOVA &4

BEA], AlFA AAA D APRES Bt 18 A el 7zt
tfsto] FARRFE ] 29 FUA (TR FE A2t FEARolo] zbo] 7t
A=A AR E Fetehi= Ao A EAFHEA] (ANOVA analysis) = 433 3F5t.
Fo2E (p)7F p<0.05 °ol¥ IF 7+ ode At woa FEE S
At (Landau, Everitt 2004). W Ed3 Badte]A] st ANOVA HS54d 3+=
Z}7} Table 3.14 ¥ 3.15 ¢ #th 7 A3 p ol 0.05 2ok 4 &7

el 1E o RS wEAYIE AeE et aER R

>
A
>~

b4

d

ARE BE VE gepisw Abgd 4 vk
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Table 3. 14 Results of ANOVA test in Vietnam

Codes The hindrance variables F Sig.
HF1 Too few construction projects applied VE 1.230 .303
HF2 The complexity of proposed projects to apply VE 743 .529
HF3 Lack of knowledge about VE 1.281 .286
Lack of support and active participation from owners

HF4 1.088 358
and stakeholders
Lack of contract provisions on implementation of VE

HF5 .690 .560
between owners and stakeholders

HF6 Inexperienced and incompetent contractors .620 .604

HF7 Defensive attitude of the original design team 1.338 267
Lack of investment, support policy and human

HF8 ) ) . 710 .548
resources to conduct VE in construction companies

HF9 Lack of VE experts 1.881 138
Lack of cooperation and interaction with the internal

HF10 1.829 147
VE team
HF11 Lack of competence in cost estimation of VE team 1.513 216
HF12 Inexperienced and incompetent VE team’s members .897 446
HF13 Unqualified VE facilitator 1.318 273
Lack of the collected information in the early stage

HF14 . . e L ) .666 575
causing difficulties in making ideas and alternatives
Difficulties of conducting analysis and evaluation of

HF15 i 1.771 158

alternatives
HF16 Lack of time to conduct VE studies 1.485 224
Lack of local VE guidelines as well as technical norms

HF17 1.336 267
and standards
Lack of legislation providing for application of VE in

HF18 s i 2 | | 1271 | 289

the construction industry
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Table 3.15 Results of ANOVA test in Bangladesh

Codes The hindrance variables F Sig.
HF1 Too few construction projects applied VE 0.580 0.630
HF2 The complexity of proposed projects to apply VE 0.405 0.750
HF3 Lack of knowledge about VE 0.847 0.474
Lack of support and active participation from owners
HF4 0.453 0.716
and stakeholders
Lack of contract provisions on implementation of VE
HF5 1.988 0.126
between owners and stakeholders
HF6 Inexperienced and incompetent contractors 0.926 0.434
HF7 Defensive attitude of the original design team 0.939 0.428
Lack of investment, support policy and human
HF8 . . . 0.080 0.970
resources to conduct VE in construction companies
HF9 Lack of VE experts 0.737 0.534
HF10 Lack of cooperation and interaction with the - intemal VE team 0.263 0.852
HF11 Lack of competence in cost estimation of VE team 0.633 0.597
HF12 Inexperienced and incompetent VE team’s members 2.365 0.080
HF13 Unqualified VE facilitator 2.251 0.092
Lack of the collected information in the early stage

HF14 ; . y o i 2.108 0.109
causing difficulties in making ideas and alternatives
Difficulties of conducting analysis and evaluation of

HF15 ] 2.361 0.080

alternatives
HF16 Lack of time to conduct VE studies 1.914 0.137
Lack of local VE guidelines as well as technical norms

HF17 0.541 0.656
and standards
Lack of legislation providing for application of VE in

HF18 1.405 0.250

the construction industry
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3.4.3 Fo 71%3 FoHF <9

SHAS] gk 71 &3 FellH o =9+ Table 3.16 W 3.17 &+ £t}

o,

Table 3.16 Ranking of hindrance variables for VE application in Vietnam

Codes Variables Mean | Ranking

HF9 Lack of VE experts 4.17 1

HF3 Lack of knowledge about VE 4.13 2

HF17 | Lack of local VE guidelines as well as technical norm | 4 11 3
and standards

HFS Lack of investment, supp.()rt policy and human 401 4
resources to conduct VE in construction companies

HrF1s | Lackof legis}atign providing for application of VE in | 3 gg 5
the construction industry

HF4 Lack of support and active participation from owners | 3 g7 6
and stakeholders

HF14 Lack. of the colle.cte.d inforrnati.on inthe early s.tage 3.85 7
causing difficulties in making ideas and alternatives

HF6 Inexperienced and incompetent contractors 3.68 8

HFS Lack of contract provisions on implementation of VE | 3 ¢5 9
between owners and stakeholders

HF12 | Inexperienced and incompetent VE team's members 3.60 10

HF13 Unqualified VE facilitator 352 11

HF10 | Lack of cooperation and interaction with the internal 3.43 12
VE team

HF1 Too few construction projects applied VE 3.42 13

HFI1 | Lack of competence in cost estimation of VE team 3.40 14

HF7 Defensive attitude of the original design team 3.35 15

HF2 The complexity of proposed projects to apply VE 3.24 16

HF15 Difﬁcul.ties of conducting analysis and evaluation of | 3 1 17
alternatives

HF16 | Lack of time to conduct VE studies 3.04 18
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Table 3.17 Ranking of hindrance variables for VE application in Bangladesh

Codes Variables Mean | Ranking
HEF3 Lack of knowledge about VE 4.38 1
HF9 Lack of VE experts 4.32 2
— Lack of investment, support policy and human 4.27 3
resources to conduct VE in construction companies

F17 Lack of local VE guidelines as well as technical norm | 4 g 4
and standards

HF4 Lack of support and active participation from owners 4.06 5
and stakeholders

HF18 Lack of legislation providing for application of VEin | 3 gg 6
the construction industry

HF12 Inexperienced and incompetent VE team's members 3.60 7

HF13 Unqualified VE facilitator 3.57 8

HF5 Lack of contract provisions on implementation of VE 3.49 9
between owners and stakeholders

HF14 Lack of the collected information in the early stage 337 10
causing difficulties in making ideas and alternatives

HF6 Inexperienced and incompetent contractors 3.32 11

HF1 Too few construction projects applied VE 3.21 12

HF11 Lack of competence in cost estimation of VE team 321 13

HF10 Lack of cooperation and interaction with the internal or 14
VE team

HE7 Defensive attitude of the original design team 3.11 15
HF15 Difficulties of conducting analysis and evaluation of 294 16

alternatives

HF2 The complexity of proposed projects to apply VE 2.81 17
HF16 | Lack of time to conduct VE studies 2.71 18
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9la, VE ¢ dsh, QA4 FA, 13 VE 9o 483 puse] 44w
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ARA =9k o] A= Cheah and Ting 9 A#E3 AX3H}(2005).
VE A2 #52 VE Aol digh =33z #3429 difolt)y. F3AE2
VE ¢} VE 9] o]flo] FIxE REY] wie] F4f 159 ZRAEC]
RolA HAEAA WHE ¢ AZeth go], WAl ZaAE 3
AAA} Al FAFEC A VE AFE stes 2-8vtel
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o WAL F QI VE FTE WolEY Zloth 14 BE A} Et
Aol VE B Agett AL Wt A3E AL Qolth Atk 43
A A AMAFHAA A BAYH B3PS ¥+ Aok

5) Y VE 442 98 A= 25
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Table 3. 18 T-test results of mean ratings between Vietnam and Bangladesh

. T q

Codes Variables statistic Sig.
HF1 Too few construction projects applied VE 1.38 0.17
HF2 The complexity of proposed projects to apply VE 3.08 0.02
HF3 Lack of knowledge about VE -1.74 0.08
HF4 Lack of support and active participation from 137 0.17

owners and stakeholders

Lack of contract provisions on implementation of
HES VE between owners and stakeholders 118 0.24
HF6 Inexperienced and incompetent contractors 2.19 0.03
HF7 Defensive attitude of the original design team 1.36 0.18
HFS Lack of investment, support policy and human 187 0.63

resources to conduct VE in construction companies
HF9 Lack of VE experts -1.14 0.26

Lack of cooperation and interaction with the

HF10 internal VE team {4l 0.04

HF11 Lack of competence in cost estimation of VE team ly22 0.22

HF12 Inexperienced and incompetent VE team’s members 0.06 0.95

HF13 Unqualified VE facilitator -0.37 0.71
Lack of the collected information in the early stage

HE14 causing difficulties in making ideas and alternatives 225 0.01

HF15 leﬁcul‘tles of conducting analysis and evaluation of 113 0.26
alternatives

HF16 Lack of time to conduct VE studies 2.08 0.04

HF17 Lack of local VE guidelines as well as technical 0.22 0.82
norms and standards

HF18 Lack of legislation providing for application of VE 0.61 0.54

in the construction industry
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Table 3.19 Comparison of the ranking the hindrance variables between Vietnam

and Bangladesh
Vietnam Bangladesh Rank
HF9 (4.17) HF3 (4.38) 1
HF3 (4.13) HF9 (4.32) 2
HF17 (4.11) HFS (4.27) 3
HFS (4.01) HF17 (4.08) 4
HF18 (3.98) HF4 (4.06) 5
HF4 (3.97) HF18 (3.89) 6
HF14 (3.85) HF12 (3.60) 7
HF6 (3.68) HF13 (3.57) 8
HFS5 (3.65) HF5 (3.49) 9
HF12 (3.60) HF14 (3.37) 10
HF13 (3.52) HF6 (3.32) 11
HF10 (3.43) HF1 (3.21) 12
HF1 (3.42) HF11 (3.21) 13
HF11 (3.40) HF10 (3.13) 14
HF7 (3.35) HF7 (3.11) 15
HF2 (3.24) HF15 (2.94) 16
HF15 (3.10) HF2 (2.81) 17
HF16 (3.04) HF16 (2.71) 18
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Table 3. 20 Correlation matrix (Vietnam)

HF| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 {1.00

2 {015 1.00

31038 024 1.00

4 1036 0.10 025 100

5 {003 008 028 020 1.00

6 (000 0.11 0.07 0.08 024 1.00

7 1-0.01 -0.03 -0.04 0.12 0.25 0.32 1.00

8 [-0.09 0.09 -0.04 0.08 0.16 0.31 0.16 1.00

9 {013 005 026 029 0.00 021 0.01 0.30 1.00

10 (0.16 0.00 0.09 023 0.18 040 0.24 0.32 0.39 1.00

11 (0.02 0.09 0.02 009 020 049 039 038 0.40 0.50 1.00

12 (0.06 0.08 0.10 0.09 012 039 030 022 043 031 0.59 1.00

13 1020 0.07 0.04 0.19 0.6 021 035 0.06 0.31 027 045 0.53 100

14 10.14 -0.04 0.16 028 0.15 0.24 0.02 0.06 0.14 029 022 0.16 0.09 1.00

151028 0.13 0.11 025 013 0.15 0.32 0.06 0.07 040 035 0.25 0.34 0.24 1.00

16 | 024 0.16 024 0.14 023 0.14 020 0.06 0.11 0.09 0.19 0.18 0.13 0.23 0.13 1.00

17 10.07 0.14 028 030 0.07 033 0.13 029 026 0.16 0.29 0.20 0.14 0.20 0.13 0.28 1.00

18 1 0.15 0.07 0.04 032 -0.15 0.02 0.11 0.13 0.13 -0.06 -0.01 -0.01 0.02 -0.04 0.12 0.12 0.45 1.00
(2) B2 A=

KMO (Kaiser—Meyer—0lkin) 3}2}v] g

=4 1 A4EA

=
El7} 0.70]7¢o]™

- 2~ =
= tETT——_T 2

of AHgE 5

o

A7) skl AME-EEd Sharma(1996) & KMO¥}Ekv]

Hlo

=

0.747>0. 75 Yepdo=ZH

Bartlett®] &9 34 74 (sphericity) <

Bdo] wel B o
olth. B ]

=]
-
=
a-

[

A FEE RE Aold:

A=

AR}

[o)¥e]
Al

F=d 4 ga A ¢ekskSith. Table 3.21904 KMO=

wsladolth. £ pgtol AL (<0001 ) 4igko]
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a9 W5 Aol foldel gtk AE ey of7]qE p=0.000%4,

p=000lg BZNA For AFAEL VAR W5 ?

o] @9l WA A

!

st AL gustth(Morgan 2 Griego 1998, Coetzee 2005).

Table 3. 21 KMO and Bartlett's Test (Vietnam)

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 147
Approx. Chi-Square 372.58
Bartlett's Test of Sphericity df 91
Sig. .000

2 W FEde FEE .9 o8 AWdHe vEs dEhiRR
oA7IM= 479 Q<dlo] FEHEGOeEE 4719 Qe o8z wSvh
H o

o] 0.40]sfo]™ A ¥ HE0]

il
ok
of
oX,

St Hub o7A = 388 AT S fdEl 0.5008E VIR sgith
o] ATFeAE “AlFAtE] AFE 9 % ¥=7 (HF6) ¢ “UiF VE 2349
gy 9 u{F H¥=F (HF10)0Y 2 7FA ZFE AHASGT o] Wl
54 £ 47 0.484 ¥ 0.4889]31tt (Table 3.22 #Z).

57



Table 3. 22 Communalities (Vietnam)

Codes Hindrance Variables Initial | Extraction

HF1 Too few construction projects applied VE 1.000 .647

HF3 Lack of knowledge about VE 1.000 572
Lack of support and active participation from

HF4 1.000 .549
owners and stakeholders

HF6 Inexperienced and incompetent contractors 1.000 484

HF7 Defensive attitude of the original design team 1.000 .630

HFS Lack of investment, supp.ort policy ar.ld human . 1.000 548
resources to conduct VE in construction companies

HF9 Lack of VE experts 1.000 .655
Lack of cooperation and interaction with the

HF10 |. 1.000 488
internal VE team
Lack of competence in cost estimation of VE

HF11 1.000 731
team
Inexperienced and incompetent VE team’s

HF12 1.000 591
members

HF13 | Unqualified VE facilitator 1.000 .543
Difficulties of conducting analysis and evaluation

HF15 i 1.000 .607
of alternatives
Lack of local VE guidelines as well as technical

HF17 1.000 677
norms and standards

HF18 Lack of legislation providing for application of VE 1000 737

in the construction industry

Extraction Method: Principal Component Analysis.
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(4) 2184 A%
127} vh A ol

Z=o|t}(Field, 2009).
FHEFHoIH AVIA 4712 2]lo]
A A 64.20%5 AW 3tal

HEsa o] g3t +
Kaiser®] 7]Fell wel a3k (eigenvalue) 1.0 °]7d=
o] Figure 3.17¢ Scree PlotelA]
Nee BT Ut

AT,

QQIEA 4l varimax 3|3 =

7HA =

Table 3.23 Principal components analysis results (Vietnam)

ot Cumulative
Principal . Percentage of h
component Eigenvalue variance explained variance
percentage
1 3.304 27.537 27.537
2 1.799 14.989 42.526
3 1.401 11.671 54.197
4 1.201 10.005 64.203
5 0.787 6557 76760
6 0.744 6198 76958
7 0.628 5237 82105
8 0.559 4:662 86857
9 0.486 4-048 90:905
10 0.415 3456 94361
11 0.384 326+ 97562
12 0.293 24338 100-060
Scree Plot

p

.
i.|2;

2

o

3 3 H : 8 7 8 L A

Component Number

Figure 3. 17 Scree Plot (Vietnam)
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Table 3. 24 Factor matrix after varimax rotation (Vietnam)

Factor 4

0.732

0.820

Factor 3

0.782

0.724
0.529

Factor 2

0.739

0.602
0.721

Factor 1

0.537

0.752

0.713

0.734

Hindrance Variables

HF8
HF9

HF11

HF12
HF7

HF13

HF15
HF1
HF3
HF4

HF17

HF18
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Table 3. 25 Four hindrance factors (Vietnam)

Hindrance factors Val-‘lanc?) Codes The hindrance variables
explained(%)
Lack of investment, support policy and
HF8 human resources to conduct VE in the
construction companies
Factor 1 : Lack of
qualified personnel 19.036 HF9 Lack of VE experts
to implement VE Lack of competence in cost estimation
HF11
of VE team
Inexperienced and incompetent VE
HF12 ,
team’s members
Defensive attitude of the original design
HF7
team
Factor 2: Inherent
difficulties in VE 16.029 HF13 | Unqualified VE facilitator
workshop ] ] ] ]
Difficulties of conducting analysis and
HF15 . .
evaluation of alternatives
Too few construction projects applied
HF1
VE
Factor 3: Little
awareness of VE 14.867 HF3 Lack of knowledge about VE
existence . T
HF4 Lack of support and active participation
from owners and stakeholders
HF17 Lack of local VE guidelines as well as
technical norms and standards
Factor 4: Lack of
XE apph:atmn 'S Lack of legislations providing for
ocuments HF18 | application of VE in the construction

industry
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2) W2l tig QJAEH
() oA ez~

HlEdol Aol o] 1870 Aolvlag AtelelA 0.3 o]ste] A=
THA= 4 Zefdls, "WEE AE8Y Ad Z=2AEVE wie H5"(HF1)
"VEE AGshs At ZRAES] SHA"MHF2), LA ojsjdA AT

Tl thsh Aok F="(HF5), 28l "ol Al o] H=5T
A &AF "(HF6) = A ASFtH(Table 3.26 #%).
Table 3. 26 Correlation matrix (Bangladesh)

HF| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 | 1.00

2 |-0.10 1.00

3 1012 0.12 1.00

4 10.03 -0.03 0.35 1.00

5 |-0.11 -0.03 -0.13 -0.12 1.00

6 10.09 0.00 0.01 0.01 -0.05 1.00

7 1003 0.15 0.19 020 0.05 0.13 1.00

8 ]0.06 -0.10 0.30 0.46 -0.01 0.05 0.05 1.00

9 1017 0.12 037 0.33 0.06 -0.03 0.12 0.55 1.00

10 [ 0.14 0.18 0.17 0.01 023 0.10 0.07 0.05 0.26 1.00

11 [ 0.01 0.16 0.03 0.06 0.15 0.20 0.06 0.23 0.22 0.43 1.00

12 10.17 0.13 0.21 0.08 0.10 0.17 0.08 0.23 0.24 0.37 0.46 1.00

13 [-0.01 0.11 0.22 0.14 0.06 0.08 -0.02 0.32 0.22 0.22 0.50 0.48 1.00

14 [-0.02 0.10 0.05 0.24 0.08 0.04 033 0.08 0.12 0.16 0.08 -0.16 0.15 1.00

15 [-0.03 0.01 -0.13 0.01 024 0.12 026 0.11 0.08 0.17 0.04 0.07 0.09 0.30 1.00

16 [-0.06 0.18 -0.08 0.17 0.27 0.14 036 -0.03 0.02 -0.12 -0.01 -0.10 -0.02 0.28 0.26 1.00

17 [-0.08 0.00 0.53 0.40 0.05 0.02 025 026 024 0.03 0.15 -0.02 0.10 0.28 0.09 0.17 1.00

18 [-0.07 0.10 0.44 0.34 -0.04 0.17 0.17 0.15 0.06 0.15 0.07 0.17 0.10 0.19 0.03 0.05 0.59 1.00

(2) EE9 A W FFA A=
KMO (Kaiser—Meyer—0lkin) 0.625 >0. 5°]3., Bartlett®] ©&$] 34 34

(sphericity) 23 Ho : BE4# 3= dfdgoltt. Fos&E pateo]l 2
(p=0001) o'gke] AW WFE Atolo]l fogo] Stk A& yEhn oY)
M p=00002A, p<000l5 B5AA Fox AF7HEde 714Ha ¥FE
o] 8]l &AMl Agsttt. gal W FEAdo]l 0.5 wwkel W= AbAle

9th(Table 3.27 %)

|

oH
o
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Table 3. 27 KMO and Bartlett's Test (Bangladesh)

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .625
Approx. Chi-Square 241.288
Bartlett's Test of Sphericity df 91
Sig. .000
Table 3.28 Communalities (Bangladesh)
Codes Hindranc factors Initial | Extraction
HF3 Lack of knowledge about VE 1.000 0.681
HF4 Lack of support and active participation from owners
1.000 0.588
and stakeholders
HF7 Defensive attitude of the original design team 1.000 0.476
HF8 Lack of investment, support policy and human
: ) ) 1.000 0.774
resources to conduct VE in construction companies
HF9 Lack of VE experts 1.000 0.628
HF10 | Lack of cooperation and interaction with the internal
1.000 0.549
VE team
HF11  |Lack of competence in cost estimation of VE team 1.000 0.622
HF12 | Inexperienced and incompetent VE team’s members 1.000 0.621
HF13 | Unqualified VE facilitator 1.000 0.529
HF14 | Lack of the collected information in the early stage
. 3 - . ] 1.000 0.520
causing difficulties in making ideas and alternatives
HF15 | Difficulties of conducting analysis and evaluation of
. 1.000 0.518
alternatives
HF16 | Lack of time to conduct VE studies 0.523
HF17 | Lack of local VE guidelines as well as technical norms
1.000 0.713
and standards
HFI8 | Lack of legislation providing for application of VE in
1.000 0.725

the construction industry

Extraction Method: Principal Component Analysis.
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Q9% Avl Table 3.29 ¥ Figure 3.18¢] Upehd whel o] wfgh

Al 4709l Qe FESEew 47 QRlo] HA EAte] 62.66%E
gohs Ao YERsT
Table 3. 29 Principal components analysis results (Bangladesh)
Principal . Percentage of Cum}ﬂatlve
Eigenvalue . - variance
component variance explained
percentage
1 3.369 25915 25915
2 2.001 15.392 41.307
3 1.569 12.071 53.379
4 1.207 9.281 62.660
5 0.910 7.002 69.662
6 0.784 6.033 75.695
7 0.697 5.359 81.054
8 0.624 4.800 85.854
9 0.589 4.527 90.381
10 0.402 3.092 93.473
11 0.336 2.586 96.060
12 0.305 2.345 98.405
13 0.207 1.595 100.000
Scree Plot

pe
a

[0}

=2

[

£ 2

o

18]
kil
o

i 2 3 1 & & 7 & & 10 11 12 13

Component Number

Figure 3. 18 Scree Plot (Bangladesh)
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varimmax ¥ ¢ 291 WlEZ A= Table 3.30%2 T} EE W5 F3h=
0580 B =1, °o]ZL 2]l i
obefel U= HoWagE Alole] a3
FZEH 2Qlv ST ol FYPAHLoRE AT & Sty 220 1 VE 934
FAA AAE Z2bE VER FF, 29 28 VE A2 9 VEe] digt AAHd
Zhol=ekel, siWel ¥, 29l 32 A4S zkE HY 9 VE A8S 53
ZRAE olaj#ARY] AW F=, QQl 4= VESIAAF] A" =71
g A of#Foltt. Table 3.31% 7t Q9lo] AW3t= varimax 34 F

AR vlEol weEl Rl Tl =EE 471 8219 olF= HolEh

Table 3.30 Factor after varimax rotation (Bangladesh)

Hindrance variable Factor 1 Factor 2 Factor 3 Factor 4

HF11 0.778
HF12 0.754
HF10 0.717
HF13 0.667
HF18 0.852
HF17 0.805
HF3 0.709
HF8 0.854
HF9 0.757
HF4 0.605
HF14 0.722

HF15 0.706
HF16 0.687
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Table 3.31 Four hindrance Factors (Bangladesh)

Factors of the

hindrance Val.‘lancﬁ Codes The hindrance variables
. explained(%)
variables
HF11 Lack of competence in cost estimation
of VE team
Factorl: Lack of a HF12 Inexperienced and incompetent VE
qualified VE team 17.847 team’s members
to conduct VE ' - - - -
workshop HF10 Lack of cooperation and interaction with
internal VE team
HF13 Unqualified VE facilitator
Lack of legislations providing for
Factor 2: Lack of HF18 gpplication of VE in the construction
VE knowledge as industry
well as VE 16.737 Lack of local VE guidelines as well as
application HF17 .
technical norms and standards
documents
HF3 Lack of knowledge about VE
Lack of investement, support policy and
Factor 3: Lack of HF8 human resources to conduct VE in

qualified personnel
and support from
project parties to

construction companies

15.114 HF9

Lack of VE experts

promote VE Lack of support and active participation
licati
application E1iE from owners and stakeholders
Lack of collected information in the
HF14 early stage causing difficulties in making
Factor 4: Inherent ideas and alternatives
difficulties in VE 12.962
workshop HF15 Difficulties of conducting analysis and
evaluation of alternatives
HF16 Lack of time to conduct VE studies
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APz Al VEAF d40] H= 2910t (SAVE, 2014). H=L4F]
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AN AR gay Foela, Ao, F7]H
gttt (Dell” Isola, 1997).

F7F 9 48 F3A] o= VEH] VE 44 <t
Y= FARIT ol WEEA] QIxEojok stH, A<
oM T Aok gk VE faitel =714 ZAE &3tA717] 98,
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(3) 241 3: VE A3} Z2HE AR X d 75

29l 3& 'VEZ Hg® A4 ZzAEs U AL VE A4 BRI
nEA W oldEAAY A9 W AIA Wk FEHolh 2Ql 38

tlole] Al #4ke] 14.86%F WERAT VE SA419] ?14o] A5 VE A4

%t Azt v 2RV egE ARE 2ATA oRE s wFA Y
ol BAAE FAS "k 7 olft WFEAs olABAAES VE
ATske] AU A=A Py} BFo] B 4 9. VEE AHLs o)A
TRAES Ait= AGdAAe] #dE FUMATIE Sl AAR desiy.

VE A8 dx3 dafige] et $AE RFoz T3 Z2AE

AA A o]e)o] ZAFTTHO' Farrell, 2010). AAAELS Eo val d=
2] 2 AAsHs Aol dwrAola, wEh A2
oty AA A MAe digt mFL AIZE &nH|oly, 15 AZAoRE
ojd AART vs Zlo] glttn AZAE 5 itk kA AlFAksh A 9
7He fed o] B2 =¥ de olfolvt(Miles, 1993)
Ao Qlo], A WA AR AnkE AN A
VEE &8ty AR e dFAA AAAAL HAE ATt
EE AAe A

ITHO' Farrell, 2010). 252 AA R} A ZZ A E
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VEAYS Aasks 8, EFA= VEFHA Wlgd VE 2ot st
ofm gt 9l B Ade FHAsE dshA dtt(Miles, 1993).

AlSARAL Qho}, VEAY Aotz 5E b2 tigh2 dEAel Wads vE
AMZE EAPHES AEZE AsE =558 £5 93, o8& =9 ¥4,
st FE EAl, el "ol =& Add BHeyE v 5 gl
AleAbz FEHEe] F7Eglols WEHREe] B E FAs =, ol Aol
et wske SldE ¥ il
(Miles, 1993).
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=24 VEE an4Ql 75S Sd3 sta =488 v& AAE B8
vk Zlo]l Aduze A7 (201414 EFHUT AR, A2 G5, 1A
7132 VEE FXlsted ARl 93-S stofopwt g, thE Axls
Zol MES 7|Wto 2 VE W& w1 dAste A5 ngsor s dE
o] wl=e AE, FH O104-106-4306F (AW7]H 9% VE)o wE
HEe] 71zste] FHA] FAES S, olH s Rt = Zh Aol
VEel 7]z vl&-a&4 dAas 7533 FAES YAt otk (Latief
3 Untoro K, 2009). &% &5 4 FE 483} 52 Alekeld VE 7|
AbgEta Jasks WEst JA daks AFsta i, 1 Yol VE
W7 AQe] AHE, dolxl w gAY FH 9 vE JMAHE Tl o3|
11 9l (The Federal Facilities Council, 2001). ©%9], FIDIC
(2005) ellx= AlFA7E Algell #AIgle] AlokARe] o Atel| meh A e g o w A
T AEAE JHEgsta, A4, 9 2 ARG 6HES Folu, vl
1 AE BASHE ARbE TsEAelAl &
Z VEE 724 4Fd 44 &+ ==
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Factor 1 : Lack Factor 2 : Inherent
of qualified_ difficulties_

HF8 HF7

Lack of investmeni_ ) HF9 Defensive attitude
HF11 Lack of VE_ 5

_ HF13
\ Unqualified VE_

: HF15 \
Lack of competence ) ) H.F12 ST
Inexperienced =
| VE Hindrance
HF1
Too few_ HF17 :
HF3 Lack of local_

HF4 “Lack of knowledge_

Lack of support_,

HF18

"~ Lack of legislations_

Factor 3 : Little Factor 4 :
awareness of VE_ Lack of VE_

Figure3.19 Cause and effect diagram of hindrance factor of Vietnam
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A2 o] B Eehstar gtk o] 291 wWEEtE Al VE A2l R
VEe| digh AAAl  shol=ekel 9 iy AlFe ¥F& st o
3 (Shen, 1997), Zelo]AloF(Kim, 2006), = (Li ¥ Ma, 2012), 1¥|
ol xglet (Aduze, 2014) 9} 2 thE MY E=4=oA dAd VE 4&8&
Astst= M & BElE & shiolth

(3) 29 3: VE QFAY 4 AYRE

84l 3= "AAEAlA VE S 913 FA/A LA/ AR o =
"VE AE7F RSt o9 A gl ojsjaAabe] Ak A5l 3o
FEow FAEo] Stk 29 3% AA EAMY] 1511%F AA T VE
AE7tEA A4S 2% gdy Z2AE ol @ARe AF7d g
gEEd Al VE A8& Fx8h7] flskol T astth. VE dZ7ke] A3
A¥S VE 3 wRle olned desty, W FuxFoiy A=

A EdE wEs

A4 HE Alg= A8 AFY4 49 F A Z2AE AFARAL
&, GFAEHE VE AH|Xo| tfsh H[E A&

AHEA R AT VES FRlfIsh AMga Wallets 2<lojvk(Hogg, 2000).
Shen and Liuo(2003°] m=w @39 Ad2 VEAFE st 7

zo% AJTeoomw wASIE 591, Norton ¥ McElligot (1995) ]

(4) 819! 4: VE 1344 E71EE A o=+
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oA QA sk, webA AYEAAEC] VE= 5 ZRAES 984 2
Wo] olyztn A7tk 4= 9tk VE YAkl 9lol E71dE e ofHeS
e3tsly] flall AAS 2bE VE" O] vhefdt dEwok 42 v T /st

Wadtd Ao el VEAEA] Aol e] ofgt AP F = (Cause and
effect) & Figure3.207} o] YeRy STt

Factor 1 : Lack Factor 2 : Lack of VE
of qualified VE_ knowledge _
HF10 ) HF3
Lack of cooperation_\ Lack of knowledge
\Lack of competence_ _ HF17
HF12 ) Lack of local VE_

Inexperienced_

HF18
< Unquall-!;gc?VE Lack of legislations

2| VE Hindrance

HF4 . HF14
Lack of support Lack of collected ;
£ HF8 / HF15
Lack of investment " Difficulties of
HF9 " HF16 : )
Lack of VE_ Lack of time_/
Factor 3 : Lack of Factor 4 :
qualified personnel_ Inherent difficulties_

Figure3.20 Cause and effect diagram of hindrance factor of Bangladesh
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4.1.1 71 &

o] ZelMz 3%olM Z=ET AHEVE Fefaclel i@z HAHAVE /93t
L= R TR S 4

4.1.2 474 =x}t

o] #o] AFHAE Figure 4.1 YeERY ST}

. . . Based on literature review,
Identify solutions and design .
> recommendation from

questionnaire 3 auestionnaire 1. and pilot test

l s

Data collection

Via electronic mail

v — T

Reliability assessment

Internal consistency through

v Cronbach’s alpha coefficient
Check consistency of opinion among ey —— T F R
the respondent’s groups
l ANOVA test
W O w

Evaluate and rank the solutions

A 4

Using average index and AHP

¢ methnd (mcino anectionnaire 4)

K o ) Y <l

Exploratory factor analysis

l Refer to Figure 3.2 for details
I ————

Results and discussion

v

Conclusions

Figure 4. 1 Research process of chapter 4
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Chergh o A=t gl AA|ARl TholEel S wEal, ¥ B2 Ayt
Mo ol gtrt. o] EFAde 23], 29 ¥ &S Jt=d S F A
ojtt.

Fong(2004) 2 &3l ‘xe} #dste], »AE =99 JI7HE %
gt VEHS, A, AQAl= VE Fxleof oist AdS Fslor &
Aot FEFP VE ola#AAE] 1A St T 9 FE2 g Abg
o] v Fo AT D Aolgar o F3HATh T3, VE o]& #AAE
o w2 el F4 B ZRas AAHCR A Jbed TP
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S7HAI7171 1o, AbiAl A s gsty] fldoleta AT

Shen¥} Liu(2004)+= 5 A4 VE A&& A78qlo. 152 57 A4
VEE= ofds] z7|dAlolal E2 qFo] VE &= d&stA 7] Sk
wolxjof Jth= AEolA 2 7HA dE EAE vad 2ol FHsh
AA AL oA A A8 ZHdart sigdsojof sivl; o F
AASEe] AFe AstEojof strh g3 FH A Qo] AlEE ook gt

Perera and Karunasena(2004)2 ~g|@7telA VE ¢S 98] Alvy
NE, A9A w5, 434 3, VEo| #sk &7 34 Jid, VE A8 4

Cheah®} Tings® <A7-(2005) A4 744 VE ALA FeH5e] 9=
AA w3 A FF, =4 VE A4 FFH dFAHo g A7 43,
AR Z2AE olsjAAA Ato] AFH= w4l UA Z2AE o3| HA A}
Abo] 2% F=F, TR urolxl sl EElE gAMAA ZEAAEkAL AlA
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ol k= Ae &JAT. ey, s VEAFO] thaid et

oMl Qlzle] guel ANDFE VES mdetinl AEA oue
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Table 4. 1 A summary of solutions to promote the VE development derived from
previous studies

Previous

. Solutions for hindrance factors
studies

e Introducing a VE culture in clients organizations, consultancy firms and
contractors

e Setting up a standard and a certification program to clarify VE theories

Hong Kong and practices.

(Shen, 1997) |* Seeking continuous support for VE applications from the government to
promote VE in all large capital projects in the public sector.

e A number of good quality handbooks and guideline with local context
should be produced

e More awareness seminars should be arranged.

e VE societies, governments need to share responsibility for promotion. In
VE societies,
Hong Kong |* Increasing awareness, certification and training

(Fong, 2004)

VE societies will launch more programmes, an honour and award
programme and a world-wide programme, in order to increase
communication between VE societies and other bodies, and to expand
industry membership

China (Shen |* A successful application framework in the context of construction
and Liu, should be developed
2004) e Communication with the outside world should be enhanced

¢ Continuing government support should be sought
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Previous

Solutions for hindrance factors

studies
e Conducting seminars and educating the industry, performing some
Sri Lanka workshops on very low cost initially
(Pereraand  |* Conducting short courses on VE, implementing some regulation for
Karunasena, application of VE, introducing any regulatory body to observe and
2004) regulate the application of VE
e Following up and getting the knowledge from other developing
countries how they are successful in application of VE
Southeast |® Governments and building/construction authorities should play a lead
Asia role in promoting VE.
(Cheah and |* Specifically, incentives to apply VE should be built within the
Ting, 2005) provisions of public contracts.
e Forming a database showing success and failure rates of VE applications
e Establishing more seminars or training program about VE
e The government needs to encourage and promote the use of VE in the
construction industry.
e Top management of any organization needs to expose, support and apply
Malaysia it in their organization to promote the method to their employees and
(Kim, 2006) their partnership organization.
o Institute of VE should play an important role to use any marketing
strategies to promote VE in the industry.
e Construction professional should try to acquire new knowledge as a
whole and must reduce fragmentation in professional studies.
e Establishing a local VE implementation guideline.
e The Public Works Department in Indonesia should create and determine
detailed guidelines and regulation about VE implementation for all
Ind?nesia projects in its division.
(Latiefand Developing promotion and socialization about VE to related users,
Untoro K, followed by conducting trainings and certification by collaborating with
2009) related associations, increase the number of qualified personnel with
proper composition for each working unit in order to provide a suitable
team for applying VE analysis in their works.
e Broadening the scope of VE in construction
China (Liand |® Strengthening government oversight and guidance
Ma, 2012) [* Strengthening publicity and education, training of personnel

Strengthening cooperation with foreign counterparts, and combination
of VE
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Prev1.0 us Solutions for hindrance factors
studies
e Adding VE change proposals clause in the contract document
e The necessity of the presence of a VE certified personnel in design team
e The necessity of providing VE training opportunities for experts and
students
e The necessity of improving the communication and social skills of
Iran (Fard engineering students during their study
ctal, 2013) |, The criticality to provide the emergence of a diversity of procurement
routes for projects
e The necessity of making clients more demanding and knowledgeable of
VE
e The essentiality of updating standards and criteria in the construction
industry
e There should be a government legislation to back-up the implementation
of VE practice in the Nigerian construction industry
Nigeria e Government department and agencies should also carry out pilot VE
(Aduze, studies on public works projects to explore its applicability
2014) e Professional bodies should arrange VE seminars for professional in the
construction industry
e Regular workshops should be held to improve the professional
competence of members.

4.2.2 987 ZF solution set

QolRog 23k 47)9 Q9o 7]%3te] Table 4.2¢] eERH nle}

of Z} Fejaslel Faa= FAAAA 243 A= AT °] &3}
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Table 4. 2 Potential solutions corresponding to each hindrance factors

Components of
hindrance
factors

Hindrance Variables

Solutions

Lack of
qualified
personnel to
implement VE

Lack of VE experts

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

Introducing foreign certification and
collaborating with international VE
organizations to train more VE experts

Ineperienced and incompetent
VE
team's members

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

Lack of VE experts

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

Lack of investment, support
policy and human resources to
conduct VM in the
construction companies

Seeking top managements’ support of firms for
implementing VE in their organizations

Inherent
difficulties in
VE workshop

Defensive attitude of the
original design team

The need of having a number of good VE teams
and facilitators to conduct VE studies

Difficulties of conducting
analysis and evaluation of
alternatives

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

The need of having a number of good VE teams
and facilitators to conduct VE studies

Building up a database system showing success
and failure of VE applications from the previous
projects

Establishing companies specialized in consulting
and implementing VE studies

Unqualified VM facilitator

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

Introducing foreign certification and
collaborating with international VE
organizations to train more VE experts

The need of having a number of good VE teams
and facilitators to conduct VE studies

Establishing companies specialized in consulting
and implementing VE studies

Little
awareness of
VE existence

Too few construction projects
applied VM

Seeking top managements’ support of firms for
implementing VE in their organizations

Seeking continuous the government’s support to
promote VE applications in all large capital
projects in the public sectors
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Components of
hindrance
factors

Hindrance Variables

Solutions

Lack of knowledge about VM

Organizing regularly VE seminars, workshops to
disseminate and share knowledge and experience
about VE

Putting VE knowledge into undergraduate
courses and postgraduate courses

Construction agencies should play an important
role in the dissemination and application of VE

Carrying out actively exchanges with foreign
countries and learning from their experiences in
promoting the development of VE

Establishing the VE association in Vietnam

A number of good quality handbooks and
guidelines with local context should be published

Lack of support and active

participation from owners and

stakeholders

Seeking top managements’ support of firms for
implementing VE in their organizations

Introducing VE methodology in organizations
(owners, consultants, designers, contractors) by
carrying out a VE study as a live example of its
success, and to change their viewpoint of VE

Lack of VE
application
documents

Lack of legislation providing
for application of VM in the
construction industry

Promulgation of appropriate legislation relating
to VE implementation

Lack of local VM guidelines

as well as technical norms and

standards

Establishing the VE association in Vietnam

A number of good quality handbooks and
guidelines with local context should be published
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Table 4. 3 15 solutions for promoting the VE development

Codes Solutions References
.. .. Fong (2004), Perera and Karunasena
O VE t t
O VE i oo 0| sy Kim o, et U
S1 erpsonnel cticin e lz]E K (2009), Li and Ma (2012), Fard et al.,
p P & (2013), Recommendation from
procedure . .
questionnaire 1
Seeking top managements’ support of .
. . . . Kim (2006), Malla (2013),
S2 firms for implementing VE in their . ) )
. Recommendation from questionnaire 1
organizations
Int ing forei tificati . .
" roducm.g orellgr% certt I(fa ion and Li and Ma (2012), Recommendation
S3 collaborating with international VE . .
. . from questionnaire 1
organizations to train more VE experts
Th f havi f .
e need o avmlg. a number of good Latief and Untoro K (2009), Fard et al.,
S4 VE teams and facilitators to conduct (2013), Malla (2013)
VE studies - Vata
Building up a database system showing
S5 success and failure of VE applications | Cheah and Ting (2005)
from the previous projects
Establishing companies specialized in
S6 consulting and implementing VE Recommendation from questionnaire 1
studies
Organizing regularly VE seminars, Shen (1997), Perera and Karunasena
S7 workshops to disseminate and share (2004), Kim (2006), Aduze (2014),
knowledge and experience about VE Recommendation from questionnaire 1
Putti knowl int
utpn i knowlo gy il Fard et al., (2013), Recommendation
S8 undergraduate courses and . .
from questionnaire 1
postgraduate courses
Construction agencies should play an Fong (2004), Kim (2006), Cheah and
S9 important role in the dissemination and | Ting (2005), Li and Ma (2012),
application of VE Recommendation from questionnaire 1
Seeking continuous the government’s
310 support to promote VE applications in | Shen (1997), Shen and Liu (2004), Kim
all large capital projects in the public (2006), Aduze (2014)
sectors
Introducing VE methodology in
organizations (owners, consultants,
S11 designers, contractors) by carrying out | Shen (1997), Fard et al., (2013),

a VE study as a live example of its
success, and to change their viewpoint
of VE

Recommendation from questionnaire 1
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Codes Solutions References
Carrying out actively exchanges with
312 foreign countries and learning from Shen and Liu (2004), Perera and
their experiences in promoting the Karunasena (2004), Li and Ma (2012)
development of VE
Perera and Karunasena (2004), Latief
Promulgation of appropriate legislation and Untoro K (2009), Cheah and Ting
S13 relating to VE implementation (2005), Fard et al., (2013), Malla
(2013), Aduze (2014),
Recommendation from questionnaire 1
S14 Establishing the VE association in Perera and Karunasena (2004),
Vietnam Recommendation from questionnaire 1
A number of good quality handbooks Shen (1997), Shen and Liu (2004), Kim
S15 and guidelines with local context (2006), Latief and Untoro K (2009),

should be published

Recommendation from questionnaire 1

4.2.3 A5 3

200W)9] HEA2Z HARSBE Foted

SHAE

s
25 S9AE 3t

TR} E 1 HE3IS

4,24, SEAE AR

AEA 29 S92 JH = Figure 4.2, 4.3 2 4.49F 2,

olo

Aol Al wj-Eke, 38%<1 7679
AE7LA A wH-ske] 16%

HOwner

@ Contractor
@ Designer
B8 Consultant

Party Frequency | Percent
Owner 20 26.3%
Contractor 26 34.2%
Designer 17 22.4%
Consultant 13 17.1%

Figure 4. 2 Field of work of respondents
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Designation . Frequency : Percent
SDirectorate Directorate 18 23.7%
O Construction manager
@ Specialist .
P BCivil engineer/Architect Construction 8 10.5%
EHH ~ \ @ Site engineer manager
/ 22.40% 23.70%
Specialist 13 17.1%
' 26.30% — N 10.50% Civil
’ 1710% engineer/Arch 20 26.3%
. itect
Site engineer 17 22.4%
Figure 4. 3 Designation of respondents
@< 5 years Experience Frequency Percent
@5 to 10 years
@> 10 years
11.90%
<5 years 9 11.9%
5-10 years 40 52.6%
> 10 years 24 35.5%

Figure 4. 4 Years of experience of respondents
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AEA 3ol SHE AErke] FH= Table 4.4 9F 2

Table 4. 4 Profiles of experts from the questionnaire 4

Variable Category Frequency | Percentage
Owner 4 25.00%
Field of work Contractor 4 25.00%
Designer 5 31.25%
Consultant 3 18.75%
Total 16 100.0%
General manager 3 18.75%
Designation of Engineering manager 5 31.25%
respondents Project manager 3 18.75%
Specialist 2 12.50%
Construction manager 3 18.75%
Total 16
. From 5 to 10 2 12.50%
Years of experience From 10 to 15 9 56.25%
Above 15 5 31.25%
Total 16 100.0%
4.3 AsEH
4.3.1 A= AF
S w9 9 9 B4 ge dold EAS £33y k], A4n9

S (EFA, AlEAL AR AHE-RE) T A9 A=
PN

WA FHrbelob stttk 5RAA L] AMEAYS HFet7] 9@l Cronbach &3bAF
£ o] &3t 15709 @< tal] Cronbach €3=0.848>0.7=24 A%
AAIZ 0.7 ZystER, FHE AEARe UYILAL S USAIATE
7202 e (Table 4.5 %),
Table 4.5 Reliability Statistics
Cronbach's Alpha Cronbach's Alpha Based on N of Items
Standardized Items
.846 .852 15
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4.3.2 ANOVA &4 A3}

SHA LEArel ezde] 1574 3
a7] 98 ANOVA #4& S35 4

0.05uT B4 AAN o] AU AL molFTh WA, SRR
TEEE FEEA @al AAE v aFeR JMEste] £-E HoHE
F7FA Q1 Ao A" S 9lem ANOVAS 54w Table 4.6 e
gl

O

Table 4. 6 Results of ANOVA test

Codes Solutions for promoting VE development F Sig.
Organizing VE training courses to improve the skills and

S1 X o 1.060 | .371
competence of personnel in practicing the VE procedure

2 Seekmg top managements’ support pf firms for 2382 | 076
implementing VE in their organizations

S3 Introducing foreign certification and collaborating with 940 426
international VE organizations to train more VE experts ’ ’

4 The need of having a number of good VE teams and 103 958
facilitators to conduct VE studies ’ )
Building up a database system showing success and failure of

S5 ar ) . > .170 916
VE applications from the previous projects

36 Estabhshmg companies specialized in consulting and 272 845
implementing VE studies

g7 Organizing regularly VE seminars, workshops to disseminate 1226 307
and share knowledge and experience about VE ’ ’

S8 Putting VE knowledge into undergraduate courses and 443 723
postgraduate courses
Construction agencies should play an important role in the

S9 . . e 448 719
dissemination and application of VE
Seeking continuous the government’s support to promote

S10 | VE applications in all large capital projects in the public .198 .897
sectors
Introducing VE methodology in organizations (owners,

311 consultants, designers, contractors) by carrying out a 398 755
VE study as a live example of its success, and to change ) )
their negative viewpoint of VE
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Codes Solutions for promoting VE development F Sig.

Carrying out actively exchanges with foreign countries and

S12 | learning from their experiences in promoting the 281 .839
development of VE

313 Promulgatlop of appropriate legislation relating to VE 1237 | 302
implementation

S14 | Establishing the VE association in Vietnam 1.292 | .284

315 A number of good quality handbooks and guidelines with 1985 | 124

local context should be published
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Table 4. 7 Ranking of solutions for promoting VE development

Overall Owner Contractor Designer Consultant
Mean | Rank | Mean | Rank | Mean | Rank | Mean | Rank | Mean | Rank
S1 4.08 8 4.00 3 4.23 3 4.00 7 4.00 3
S2 4.01 6 3.80 g/ 4.15 6 4.12 2 3.92 5
S3 3.78 10 3.75 9 3.92 9 3.65 12 3.69 9
S4 3.74 11 3.80 7 3.73 11 3.71 10 3.69 9
S5 3.28 15 3.30 15 3.31 15 3.18 15 3.31 14
S6 3.63 13 3.65 11 3.65 12 3.71 10 3.46 13
S7 4.22 1 4.15 1 4.42 1 4.12 2 4.08
S8 4.13 2 4.10 2 4.19 4 4.18 1 4.00 3
S9 4.12 3 4.00 3 4.19 4 4.12 2 4.15
S10 3.53 12 3.55 13 3.58 13 3.41 14 3.54 12
S11 3.80 9 3.90 6 3.81 10 3.82 9 3.62 11
S12 3.42 14 3.40 14 3.46 14 3.47 13 3.31 14
S13 3.88 8 3.65 11 3.96 8 4.12 2 3.77
S14 3.95 7 3.75 9 4.12 7 3.94 8 3.92 5
S15 4.11 4 4.00 3 4.38 2 4.06 6 3.77

Codes
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PID Name  Overall Goal: Ranking solutions
#Factors 15
0 Facilitator 0.0159 0.0159

Figure 4. 5 Consistency ratio of pair—wise comparison matrix
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ey AAE BFe HolHHolA AAEWEY]" (S5 7HE B

7FEA]1 0.013 o] At

S9
S7
S8
S15
S2
Sl
Sl4
St1
S13
S6
S4
S3
S10
S12
S5

Construction agencies should play an important ..... 0.182 _
Organizing regularly VE seminars, workshops to ... 0.147 _

Putting VE knowledge into undergraduate courses....0.139 _
A number of good quality handbooks play an ......... 0.097 _

Seeking top managements' support of firms for ...... 0.089 _
Organizing VE training courses to improve the ....... 0.085 _
Establishing the VE association in Vietnam 0.055 _

Introducing VE methodology in organizations ......... 0.044 _
Promulgation of appropriate legislation relating ....... 0.043 _
Establishing companies specialized in consulting...... 0.025 _

The need of having a number of good VE teams ..... 0.024 _
Introducing foreign certification and collaborating.... 0.022 _

Seeking continuous the government's support to .....0.020 -
Carrying out actively exchanges with foreign ......... 0.014 -
Building up a database system showing success ...... 0.013 -

Figure 4. 6 Priority weights of 15 solutions

Table 4. 8 Result of comparing the ranking according to the mean and the AHP method

The mean AHP method Rank
Codes Mean values Codes Priority weight
S7 4.22 S9 0.182 1
S8 4.13 S7 0.147 2
S9 4.12 S8 0.139 3
S15 4.11 S15 0.097 4
S1 4.08 S2 0.089 5
S2 4.01 S1 0.085 6
S14 3.95 S14 0.055 7
S13 3.88 S11 0.044 8
S11 3.8 S13 0.043 9
S3 3.78 S6 0.025 10
S4 3.74 S4 0.024 11
S6 3.63 S3 0.022 12
S10 3.53 S10 0.020 13
S12 3.42 S12 0.014 14
S5 3.28 S5 0.013 15
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p=0.000<0.001, KMO = 0.783>0.724 WFEL QiAo Hgsiri=
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Table 4.11¢] AA" 7+ A2 F5de #slA, 271 14 b5l "t
7% VE ® % VEARE F3T 1Agae] Hf FeA"(S4) 4
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Table 4. 9 Correlation matrix

Codes| S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 S13 S14 S15

S1 | 1.00

S2 10.44 1.00

S3 10.23 0.15 1.00

S4 1026 027 0.21 1.00

S5 10.51 0.24 -0.05 0.12 1.00

S6 |0.46 033 0.23 0.27 0.16 1.00

S7 10.55 023 0.27 0.14 0.10 0.30 1.00

S8 10.53 0.40 0.27 0.31 0.21 0.29 0.60 1.00

S9 10.50 0.60 0.12 0.32 0.24 0.47 0.32 0.44 1.00

S10 |0.21 0.47 0.00 0.35 0.15 0.19 -0.06 0.10 0.28 1.00

SIT |0.52 048 0.05 0.30 0.37 0.32 0.17 0.52 0.54 0.31 1.00

S12 10.29 0.12 0.55 0.17 0.01 0.15 0.32 0.41 0.14 0.01 0.11 1.00

S13 ]0.46 0.53 0.06 0.23 0.27 0.19 0.23 0.48 0.50 0.33 0.48 0.15 1.00

S14 10.17 0.30 0.22 0.24 0.07 0.49 0.03 0.14 0.32 0.27 0.18 0.03 0.17 1.00
S15 10.53 0.19 0.28 0.19 0.20 0.26 0.43 0.59 0.15 0.09 0.33 0.20 0.33 0.27 1.00

Table 4. 10 KMO and Bartlett's Test in the first test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 783
Approx. Chi-Square 437.405
Bartlett's Test of Sphericity df 105
Sig. .000
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Table 4. 11 Communalities

Codes

Solutions for promoting VE development

Initial

Extraction

S1

Organizing VE training courses to improve the
skills and competence of personnel in practicing
the VE procedure

1.000

755

S2

Seeking top managements’ support of firms for
implementing VE in their organizations

1.000

.650

S3

Introducing foreign certification and collaborating
with international VE organizations to train more
VE experts

1.000

.690

S4

The need of having a number of good VE teams
and facilitators to conduct VE studies

1.000

412

S5

Building up a database system showing success
and failure of VE applications from the previous
projects

1.000

487

S6

Establishing companies specialized in consulting
and implementing VE studies

1.000

.708

S7

Organizing regularly VE seminars, workshops to
disseminate and share knowledge and experience
about VE

1.000

.623

S8

Putting VE knowledge into undergraduate courses
and postgraduate courses

1.000

732

S9

Construction agencies should play an important
role in the dissemination and application of VE

1.000

.595

S10

Seeking continuous the government’s support to
promote VE applications in all large capital
projects in the public sectors

1.000

.612

S11

Introducing VE methodology in organizations
(owners, consultants, designers, contractors) by
carrying out a VE study as a live example of its
success, and to change their negative viewpoint of VE

1.000

.611

S12

Carrying out actively exchanges with foreign
countries and learning from their experiences in
promoting the development of VE

1.000

702

S13

Promulgation of appropriate legislation relating to
VE implementation

1.000

.610

S14

Establishing the VE association in Vietnam

1.000

.763

S15

A number of good quality handbooks and
guidelines with local context should be published

1.000

552
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Table 4. 12 Principal components analysis results

Principal . Percentage of Sumpuig
component Egnvalue variance explained variance
percentage
1 4.801 36.929 36.929
2 1.840 14.154 51.084
3 1.282 9.862 60.946
4 1.008 7.754 68.700
5 847 6.515 25015
6 633 4870 20.085
7 584 4494 94579
8 456 3.569 48,088
9 447 3437 91526
10 336 2587 04113
1 325 2.498 96.610
12 267 2.051 08,662
13 174 1338 100.000
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Figure 4. 7 Scree Plot
Table 4. 13 Factor matrix after varimax rotation
Solutions Factor 1 Factor 2 Factor 3 Factor 4
S2 .800
S13 726
S10 .693
S9 .675
S11 .666
S7 783
S8 755
S15 732
S1 .689
S6 .859
S14 .746
S12 .858
S3 .840
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Table 4. 14 Four solution factors

Factors of Variance
- . explained | Codes Solution variables
solution variables o
(%)
$ Seeking top managements’ support of firms
for implementing VE in their organizations

13 Promulgation of appropriate legislation
relating to VE implementation
Seeking continuous the government’s

Factorl1: Positive S1o | support to promote VE applications in all
interest from large capital projects in the public sectors
government and 22.538 Construction agencies should play an
construction S9 important role in the dissemination and
stakeholders application of VE
Introducing VE methodology in
organizations (owners, consultants,

S11 | designers, contractors) by carrying out a VE
study as a live example of its success, and to
change their negative viewpoint of VE
Organizing regularly VE seminars,

S7 workshops to disseminate and share
knowledge and experience about VE
S8 Putting VE knowledge into undergraduate
Factor 2: Education courses and postgradua‘Fe courses
about VE 21.432 A number of good quality handbooks and

S15 | guidelines with local context should be
published
Organizing VE training courses to improve

S1 the skills and competence of personnel in
practicing the VE procedure
Factor 3: Presence 36 Establishing companies specialized in
of VE organizations 12.465 consulting and implementing VE studies
m the construction S14 | Establishing the VE association in Vietnam
industry
Carrying out actively exchanges with foreign
S12 | countries and learning from their experiences
Factor 4: in promoting the development of VE
Interaction with the 12.265 P AL Al prien
. Introducing foreign certification and
outside world S3 collaborating with international VE

organizations to train more VE experts
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Tkl TR IE A A VxS Algsta vdAlg VE
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Figure 4.9 Schematic flow chart of hindrance and activative plan for VE application
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APPENDIX

APPENDIX 1

QUESTIONNNAIRE No.1

The Factors Hindering the Application of Value Engineering(VE) in the
Construction Industry
Dear Sir/Madam!

VE is also known as Value Analysis or Value Management. VE has a lot of
definitions that is a functional balance between cost, quality and performance. It is a
rigorous, systematic effort to improve the value and optimize the life cycle cost of a
facility. VE generates these cost improvements without sacrificing needed
performance levels. The improvements are the result of recommendations made by
multidisciplinary teams representing all parties involved. The VE process identifies
opportunities to remove unnecessary costs while assuring that quality, reliability,
performance, and other critical factors will meet or exceed the customer's
expectations(Dell’Isola, 1997).

The main purpose of this survey is to gather opinions and experience of you
in identifying the main factors hindering the application of VE in the Vietnamese
construction industry. The results of this research can help the government, the
owners, stakeholders, and companies in the construction industry to give out
appropriate strategies for their organizations in applying VE procedure within their
projects as well as promoting VE practices in the domestic construction industry.
Therefore, the information provided from you will contribute greatly to the success
of this research.

This questionnaire will be processed in the strictest confidence and for
academic purposes only. Your co-operation in completing this questionnaire

accurately will be greatly appreciated.
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Part A: Identify the main factors hindering the application of VE in the

Vietnamese construction industry

A1) Please choose one of the answers:

1. Level of understanding of you about VE?

Totally do not understand
Do not understand
Average

Understand

O 0Oddn

Totally understand

2. Where do you learn and understand about VE?
(You can choose more than one answer)
College or university
Professional seminars
Books, papers, articles, internet
Colleagues and friends

VE is using in your company

Ooddon

Other, please state............ccovevveiiiieiinnnnnn.

3. Have you previously involved in VE studies?

Yes
No

(Go to part A2 if your answer is “No”’)

4. How many years have you been involved in VE studies?
[] <3 years
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[] 3-5years
[] >5years, please state..............coeevvuvevnneennnnnn..

5. How many projects have you been involved in VE studies?

[ ] 1-5 projects
[ ] 5-10 projects
[] > 10 projects, please state.................cccceevvvnn...e.

6. Please share your experience regarding the difficulties when implementing
VE.

A;) In this part, you are requested to assess hindrance degree of the

following factors to the application of VE in the Vietnamese construction

industry?
1- Not hinder
2- Less hinder
3- Averagely hinder
4- Strongly hinder
5- Extremely hinder
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Codes The hindrance factors Degree of hindrance

Please mark “X” in the box 1 (2|3 (4]|5

HF1 Too few construction projects applied VE

HF2 The complexity of proposed projects to apply VE

HF3 Lack of knowledge about VE

HF4 Lack of support and active participation from owners and
stakeholders

HF5 Lack of contract provisions on implementation of VE between
owners and stakeholders

HF6 Inexperienced and incompetent contractors

HF7 Defensive attitude of the original design team

HF8 Lack of investment, support policy and human resources to
conduct VE in construction companies

HF9 Lack of VE experts

HF10 | Lack of cooperation and interaction with the internal VE team

HF11 Lack of competence in cost estimation of VE team

HF12 | Inexperienced and incompetent VE team’s members

HF13 Unqualified VE facilitator

HF14 | Lack of the collected information in the early stage causing
difficulties in making ideas and alternatives

HF15 Difficulties of conducting evaluation and analysis alternatives

HF16 Lack of time to conduct VE studies

HF17 | Lack of local VE guidelines as well as technical norms and
standards

HF18 | Lack of legislation providing for application of VE in the
construction industry

1. In your opinion, are there any the other hindrance factors?
( Please state and assess degree of hindrance)

HF19

1. For this question, you are requested to choose either one from 1 to 5 whether

you agree with the following statement “VE has its potential to grow
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b

strongly in the Vietnamese construction industry”.

1 [ Strongly disagree
2 [] Disagree

3 [] Neutral

4 [] Agree

5 [ Strongly agree

2. Please write down any suggestion or recommendation for increasing the
awareness and acceptance of VE process in the Vietnamese construction

industry.

Part B: Profiles of respondent
1. Please state the type of organization involved:
[[] Owner
|:| Contractor
|:| Designer
[[] Consultant
|:| Other, please state..............ccoeeveinirinninnn.n.
2. Please state your designation:
[ ] Directorate
|:| Civil engineer/Architect

[ ] Specialist
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[ ] Construction manager

|:| Other, please State. ...........ccoveviuneueiueennenns.

3. Please state your working experience in the construction industry:
[ ] Under S years
|:| From 5 to 10 years

I:' Above 10 years

4. Ifyou are interested in the results of this research, please leave your personal
information:

Name: ...ooviiiiiiiiiiiiiiiiienn
Phone number: ....................

Email: .......ooooiiiiiiii,

THANKS FOR YOUR PARTICIPATION

WISH YOU GOOD HEALTH AND SUCCESS IN LIFE!
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APPENDIX 2

QUESTIONNAIRE No.2
Solutions for Promoting the Development of VE in the Construction Industry

A. Introduction
Dear Sir/Madam,

After identifying 4 components hindering the application of VE in the
Vietnamese construction industry as described below, the study has given 15
solutions to promote the development of VE. In order to assess effective level of
solutions in objectiveness, I conduct this survey to get your ideas. The information
rated from you will contribute greatly to the success of this study. Thus, please
spend a little your valuable time to complete this questionnaire. This
questionnaire will be processed in the strictest confidence and for academic
purposes only. Your co-operation in completing this questionnaire accurately will
be greatly appreciated.

B. Survey information on solutions

Please evaluate the effective level of the following solutions by marking \ in
corresponding box or enter your answers in the appropriate place. Each solution
was evaluated against conventional scale of 1 to 5, as follows:

Rate effective level
1: Not effective
2: Less effective
3: Averagely effective
4: Strongly effective
5: Extremely effective
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Effective level
No. Solutions
2 (3] 4
Organizing VE training courses to improve the skills and
S1 X o
competence of personnel in practicing the VE procedure
Seeking top managements’ support of firms for implementing
S2 . . o7
VE in their organizations
3 Introducing foreign certification and collaborating with
international VE organizations to train more VE experts
The need of having a number of good VE teams and facilitators
S4 .
to conduct VE studies
Building up a database system showing success and failure of
S5 ot . ;
VE applications from the previous projects
Establishing companies specialized in consulting and
S6 . ) .
implementing VE studies
S7 Organizing regularly VE seminars, workshops to disseminate
and share knowledge and experience about VE
S8 Putting VE knowledge into undergraduate courses and
postgraduate courses
Construction agencies should play an important role in the
S9 : L o
dissemination and application of VE
Seeking continuous the government’s support to promote VE
S10 . 2 ) . . .
applications in all large capital projects in the public sectors
Introducing VE methodology in organizations(owners,
consultants, designers, contractors) by carrying out a VE study
S11 . ; 1F i
as a live example of its success, and to change their viewpoint of
VE
Carrying out actively exchanges with foreign countries and
S12 learning from their experiences in promoting the development of
VE
S13 Promulgation of appropriate legislation relating to VE
implementation
S14 Establishing the VE association in Vietnam
S15 A number of good quality handbooks and guidelines with local
context should be published
In your opinion, are there any the other solutions? :

Profiles of respondent

1.

Lo

Please state the type of organization involved:

Owner
Contractor
Designer
Consultant

2. Please state your designation:
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Directorate

Civil engineer/Architect

Specialist

Site supervisor

Construction manager

Other, please state...........cccevviiiiiiiiiniennenn.n.

N

3. Please state your working experience in the construction industry:

[] Under 5 years
[] FromS5 to 10 years
[] Above 10 years

4. If you are interested in the results of this study, please leave your personal
information:

NaAME: o
Phone number: ....... = B B L 0 o
Email: ......... .« p% K8 B &= oA

Thanks for your participation.

Wish you good health and success in your life.
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APPENDIX 3

QUESTIONNAIRE No.3

Solutions for Promoting the VE Development in the construction industry

Dear Sir/Madam!

The study has given 15 solutions to promote the development of VE. Based on the results
of pair-wise comparison of the solution in the questionnaire, the solution then were

ranked according to their priority weights.

The information rated from you will contribute greatly to the success of this study.
Thus, please spend a little your valuable time to complete this questionnaire. This
questionnaire will be processed in the strictest confidence and for academic purposes
only. Your co-operation in completing this questionnaire accurately will be greatly

appreciated.

uestions

Please assess effective degree of the solution in the left over the solutions in the right

when considering the effective degree of the solutions to promote the VE development in

the construction industry. The degree of effectiveness is explained as follows:

le:tf;;cal Definition Explanation

1 Effective equally A is effective equally to B

2 Effective equally to moderately A is effective equally to moderately over B

3 Effective moderately A is effective moderately over B

4 Effective moderately to strongly A is effective moderately to strongly over B

5 Effective strongly A is effective strongly over B

6 Effective strongly to very strongly A is effective strongly to very strongly over
B

7 Effective very strongly A is effective very strongly over B

8 Effective very strongly to extremely A is effective very strongly to extremely
over B
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9 Effective extremely A is effective extremely over B

For example: If you find that Establishing the VE association in Vietnam and A number
of good quality handbooks and guidelines with local context should be published is
effective equally to promote the VE development, you choose as follows:

Degree of effectiveness
Solution Solution
9187|6543 [2]1]|23|4|5(6]7|8|9

X A number of
good quality
handbooks and
guidelines with

Establishing the local context
VE association should be
in Vietnam published

Or you find that Establishing the VE association in Vietnam is effective moderately over
A number of good quality handbooks and guidelines with local context should be
published, you choose as follows:

Degree of effectiveness
Solution Solution
918|7|6(5[4|3[2]1]|23|4|5|6[7|8|9

X A number of
good quality
handbooks and
guidelines with

Establishing the local context
VE association should be
in Vietnam published

Please ensure consistency in answering the questions. Example: The solution A is
effective more than the solution B, the solution B is effective more than the solution C,
then the solution A must be effective more than the solution C.

Please complete the following questionnaire:
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Solution

Degree of effectiveness

Solutions

312|1(12(3]|4

Organizing VE training
courses to improve the
skills and
competence of personnel
in practicing the VE
procedure

HERENEE YN

Seeking top managements’ support of firms for implementing VE in
their organizations

Introducing foreign certification and collaborating with international VE
organizations to train more VE experts

The need of having a number of good VE teams and facilitators to
conduct VE studies

Building up a database system showing success and failure of VE
applications from the previous projects

Establishing companies specialized in consulting and implementing VE
studies

Organizing regularly VE seminars, workshops to disseminate and share
knowledge and experience about VE

Putting VE knowledge into undergraduate courses and postgraduate
courses

Construction agencies should play an important role in the dissemination
and application of VE

Seeking continuous the government’s support to promote VE
applications in all large capital projects in the public sectors

127

Introducing VE methodology in organizations (owners, consultants,
designers, contractors) by carrying out a VE study as a live example of
its success, and to change their negative viewpoint of VE




nonon Carrying out actively exchanges with foreign countries and learning
from their experiences in promoting the development of VE

Promulgation of appropriate legislation relating to VE implementation

Establishing the VE association in Vietnam

il A number of ggod quality handbooks and guidelines with local context
should be published




Solution

Degree of effectiveness

Solutions

D

[

D

B

Secking top managemens’
support of firms for
implementing VE in their
organizations

Introducing foreign certification and collaborating
with international VE organizations to train more
VE experts

IThe need of having a number of good VE teams and
facilitators to conduct VE studies

Building up a atabase system showing sucoess and
failure of VE applications from the previous
projects

Establishing companies specialized in consulting
and implementing VE studies

1l

Organizing regularly VE seminars, workshops fo
disseminate and share knowledge and experience
about VE

Putting VE knowledge into undergraduate courses
and postgraduate courses

Construction agencies should play an important role
in the dissemination and application of VE

Secking continuous the government’s support to
promote VE applications in all arge captal projects
in the public sectors

Introducing VE methodology in organizations
ownes, consulants, designers, contractors) by
carrying outa VE study as a live example of ts
success, and to chang their negative viewpoint of VE




Carrying out actively exchanges with foreign
countries and learning from their experiences in
promoting the development of VE

Promulgation of appropriate legislation relating to
VE implementation

Establishing the VE association in Vietnam

A number of good quality handbooks and guidelines
with local context should be published




Solution

Degree of effectiveness

3

)

I

)

3

Solutions

Introducing foreign
certification and
collaborating with
international VE
organizations o train more
VE experts

The need of having a number of good VE
teams and facilitators to conduct VE
studies

Building up a database system showing
suceess and faiure of VE applications
from the previous projects

Establishing companies specialized in
consulting and implementing VE studies

Organizing regularly VE seminars,
workshops to disseminate and share
knowledge and experience about VE

Putting VE knowledge into undergraduate
coursgs and postgraduate courses

Construction agencies should play an
important role in the dissemination and
application of VE

Secking contimuous the govemment’s
support to promote VE applications in all
large capital projects in the public sectors

Introdueing VE methodology in
organizations (owners, consultants,
esigners, contractors) by carrying out a
VE study as a ive example of its success,
and to change their negative viewpoint of




VE

Carrying out actively exchanges with
foreign countries and learning from their
experiences in promofing the development
of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE association in
Vietnam

A number of good quality handbooks and
guidelines with local context should be
published




Solution

Degree of effectiveness

3

)

I

)

3

Solutions

The need of having a
number of good VE
teams and facilitators to
conduct VE studies

Building up a database system showing
success and failure of VE applications
from the previous projects

Establishing companies specialized in
consulting and implementing VE studies

Organizing regularly VE seminars,
workshops to disseminate and share
knowledge and experience about VE

Putting VE knowledge into undergraduate
courses and postgraduate courses

Construction agencies should play an
important role in the dissemination and
application of VE

Secking contimuous the govemment’s
support to promote VE applications in all
large capital projects in the public sectors

Introducing VE methodology in
organizations (owners, consultants,
esigners, contractors) by carrying out a
VE study as a ive example of ifs success,
and to change their negative viewpoint of
VE

—_—
FENEN

DL»)

Carrying out actively exchanges with
foreign countries and learning from ther
experiences in promofing the development




of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE association in
Vietnam

A number of good quality handbooks and
guidelines with local context should be
published




Solution

Degree of effectiveness

3

)

I

)

3

Solutions

Building up a database
system showing success
and failure of VE
applications from the
previous projects

Establishing companies specialized in
consulting and implementing VE
studies

Organizing regularly VE seminars,
workshops to disseminate and share
knowledge and experience about VE

Putting VE knowledge into
undergraduate courses and
postgraduate courses

Construction agencies should play an
mportant role in the dissemination and
application of VE

Secking contimuous the government’s
support to promote VE applications in
all large capital projects in the public
seetors

Introducing VE methodology in
organizations (owners, consultants,
esigners, contractors) by carrying out
a VE study as a live example of ts
success, and to change their negative
viewpoint of VE

Carrying out actively exchanges with
foreign countries and learning from
their experiences in promoting the




development of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE asociation in
Vietnam

[

Anumber of good quality handbooks
and guidelines with local context
should be published




Solution

Degree of effectiveness

3

)

2

3

Solutions

Establishing companies
specialized in consulting and
implementing VE studies

I

[

00

[

Organizing regularly VE seminars,
workshops to disseminate and share
knowledge and experience about VE

Putting VE knowledge info
undergraduate courses and
postgraduate courses

Construction agencies should play an
important role in the dissemination
and application of VE

Secking continuous the
government’s support fo promote VE
applications in all large capital
projects in the public sectors

Introducing VE methodology in
organizations (owners, consultants,
esigners, contractors) by carrying
outa VE study as a five example of
it success, and to change their
negative viewpoint of VE




Carrying out actively exchanges with
foreign countries and learning from
their experiences in promoting the
development of VE

Promulgation of appropriate
legislation relating to VE
implementation

Establishing the VE association in
Vietnam

Anumber of good quality
handbooks and guidelines with local
context should be published




Solution

Degree of effectiveness

3

2

1

2

3

Solutions

Organizing regularly
VE seminars,
workshops to

disseminate and share

knowledge and
experience about VE

]

]

]

]

]

Putting VE knowledge into undergraduate
courses and postgraduate courses

Construction agencies should play an
important role in the dissemination and
application of VE

Seeking continuous the government’s support
to promote VE applications in all large capital
projects in the public sectors

Introducing VE methodology in organizations
(owners, consultants, designers, contractors)
by carrying out a VE study as a live example
of its success, and to change their negative
viewpoint of VE

Carrying out actively exchanges with foreign
countries and learning from their experiences
in promoting the development of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE association in Vietnam

A number of good quality handbooks and
guidelines with local context should be
published
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Solution

Degree of effectiveness

3

2

1

2

3

Solutions

Putting VE knowledge
into undergraduate
courses and
postgraduate courses

]

]

]

]

]

Construction agencies should play an
important role in the dissemination and
application of VE

Seeking continuous the government’s
support to promote VE applications in all
large capital projects in the public sectors

Introducing VE methodology in
organizations (owners, consultants,
designers, contractors) by carrying out a VE
study as a live example of its success, and
to change their negative viewpoint of VE

Carrying out actively exchanges with
foreign countries and learning from their
experiences in promoting the development
of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE association in Vietnam

A number of good quality handbooks and
guidelines with local context should be
published
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Solution

Degree of effectiveness

3

)

I

)

3

Solutions

Construction agencies
should play an
important role in the
dissemination and
application of VE

I

[

[

[

[

Secking continuous the government’s
support to promote VE applications in all
large capital projects in the public sectors

Introdueing VE methodology in
organizations (owners, consultants,
designers, contractors) by carrying outa VE
study as a live example of ts success, and
10 change ther negative viewpoint of VE

Carrying out actively exchanges with
foreign countries and learning from their
experiences in promoting the development
of VE

Promulgation of appropriate legislation
relating to VE implementation

Establishing the VE association in Vietnam

A number of good quality handbooks and
guidelines with local context should be
published

Seeking continuous the
government’s support
to promote VE
applications in all large

Introdueing VE methodology in
organizations (ownes, consultants,
designers, contractors) by carrying outa VE
study as a live example of ts success, and
10 change ther negative viewpoint of VE

Carrying out actively exchanges with
foreign countries and learning from their
experiences in promoting the development




capital projects in the
public sectors

of VE

[

Promulgation of appropriate legislation
relating to VE implementation

[

Establishing the VE association in Vietnam

[

A number of good quality handbooks and
guidelines with local context should be
published




Solution

Degree of effectiveness

413

)

I

)

3

Solutions

Introducing VE methodology
in organizations (owners,
consultants, designers,
contractors) by carrying out a
VE study as a live example of
its success, and to change their
negative viewpoint of VE

0o

[

[

[

[

Carrying out actively exchanges with
foreign countries and learning from
their experiences in promoting the
development of VE

Promulgation of appropriate
legislation relating to VE
implementation

Establishing the VE association in
Vietnam

Anumber of good quality handbooks
and guidelines with local context
should be published

Carrying out actively
exchanges with foreign
countries and learning from
their experiences in promoting
the development of VE

Promulgation of appropriate
legislation relating to VE
implementation

[

Establishing the VE association in
Vietnam

Anumber of good quality handbooks
and guidelines with local context
should be published

Promulgation of appropriate
legislation relating to VE
implementation

Establishing the VE association in
Vietnam

[

Anumber of good quality handbooks
and guidelines with local context




should be published

Establishing the VE
association in Vietnam

[

Anumber of good quality handbooks
and guidelines with local context
should be published




Profiles of respondent

1.

g

lease state the type of organization involved:
Owner

Contractor
Designer
Consultant

Other, please state

lease state your designation:
General manager

Engineering manager
Project manager
Specialist
Construction manager
Other, please state

~

Himmnnn

3. Please state your working experience in the construction industry:
[] FromS5 to 10 years

[] From 10 to 15 years
[] Above 15 years

4. If you are interested in the results of this study, please leave your personal
information:

Name:
Phone number:

Email:;

THANKS FOR YOUR PARTICIPATION

WISH YOU GOOD HEALTH AND SUCCESS IN LIFE!
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A Study on the Activation Plan for Applying Construction VE
in Vietham and Banggladesh

LEE, YEON SAN

Interdisciplinary Program of Construction Engineering and Management
The Graduate School
Pukyong National University

Abstract

Currently, VE has been widely practiced in many countries around the world.
However, concepts and applications of VE do not seem to be well embraced in the
construction sector of the majority of developing countries. VE is still its infancy
and it hasn’t been well-accepted. VE is rarely applied in construction industry. In
fact, very few construction companies in Vietnam applied VE process to reduce
costs and enhance the quality; it is applied mainly by foreign consulting firms or
EPC contractors as the Japanese and Korean firms. On the other hand, most
owners are still very strange to the concept of VE. The VE methodology approach
often faces many barriers caused by the lack of knowledge and awareness of its

existence.

This studys are to identify the hindrance factors and assess hindrance degree of
them to the application of VE in Vietnam and Bangladesh, and give solutions for
promoting VE development in the construction industry and assess effective level
of solutions in Vietnam and Bangladesh. The questionnaire surveys were
conducted to gather views from industrial practitioners with many years of
experience in construction industry. The results of the data analysis indicated that

the respondent’s degree of understanding about VE was average in both Vietnam
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and Bangladesh. Most of them learned the source of VE knowledge from
colleagues or books/articles/journals. The respondent’s experience in the VE

studies is very little.

The level of better understanding about VE as well as involving previously in
VE studies mostly came from top management of companies or specialist, civil
engineer/architect, and site supervisor who had many years of experience in
construction. Eighteen factors that hinder the application of VE in the construction
industry were identified. Based on ranking the factors, there are the four factors
causing the biggest obstacle to applying VE are lack of VE experts, lack of
knowledge about VE, lack of local VE guidelines as well as technical norms
and standards, and lack of investment, support policy and human resources to
conduct VE in construction companies. In context of Vietnam, they are lack of
qualified personnel to implement VE; inherent difficulties in VE workshop; little
awareness of VE existence; and lack of VE application documents. In context of
Bangladesh, they are lack of'a qualified VE team to conduct VE workshop; lack of
VE knowledge as well as VE application documents; lack of qualified personnel
and support from project parties to promote VE application, and inherent

difficulties in VE workshop.

This study give fifteen solutions for promoting the VE development in the
construction industry. By using factor analysis method, four components extracted
which can be readily used in practice are positive interest from government and
construction stakeholders; education about VE; presence of VE organizations in
the construction industry; represents interaction with the outside world. This study
contributes to the body of knowledge relating to the VE application in the
construction industry. The findings can be reference to many developing countries,
as they face similar problems in terms of promoting the application of VE in the

construction industry.
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