K44~ 818md A1 85 %
MLm=

Department of Civil Engineering

College of Engineering

National Taiwan University

Master’s Thesis

PSR L EL s PR E R T R
=

Factors Affecting the Choice of the Governance Structure

of Construction Subcontractors: An Empirical Study

HAHE Z
Yao-En Lin

PR FE T gL
Advisor: Shih-Ping Ho, Ph.D.

¢ A g 114E 7
July, 2025

doi:10.6342/NTU202503194



RIEBAKB2RELP2MBX
DREBEGERET

NATIONAL TAIWAN UNIVERSITY
MASTER’S THESIS ACCEPTANCE CERTIFICATE

PELSEBRZEESONSAMAEREZR T TEMAR

\\\.

Factors Affecting the Choice of the Governance Structure of Construction
Subcontractors: An Empirical Study

Wtk AL RI2S2T22) AR ER A B I A IRL LS TAEPEMN
RRZEEEMmE  WRALI4FTAI8BATIARLZEE T EBR 0
R A% o 45 b3 eH

The undersigned, appointed by the Department of Civil Engineering (Division of Construction
Engineering and Management) on July 18th, 2025 have examined a Master’s Thesis entitled
above presented by YAO-EN LIN (R12521722) candidate and hereby certify that it is worthy of

acceptance.

O 32X & B Oral examination committee:
L
(35 F-#4% Advisor)
2t JSF
2 L

?‘)’4&&

\

i

o

)
» = >
= 3
%2 x %Director : '% ";Jj":_’ %;‘ /% :\_ i’%

doi:10.6342/NTU202503194



2+ 2
S

HEANT R POARETEE IS L A e TR AdE g
EREEF > A BRI Y E TR T a8 A BRI 0 P Ao e

FAOARRHA S R TR LA AR A ok F
{#%%%ﬁ%—%ﬁ’ﬁﬁﬁ@ﬁﬂﬁkkk’E%$%¢Ffﬁ{%ﬁ°@

WAFPTREREFREROSAEIF L N TEERT I PHPARL N

m;

A

KN

ZERELRBGHAT Y 0 LR B PP S VAR SR C AR R L
Fra#g KA eEF L IRE Bl - BERE - et 23T X
PRI SRR Y IR AR SRR A - B T E]
AP - FPERH TR G E-RER- A L EFORER
RAez) L > w4 T BT 3 R e e

Fhk oABRBASNCA > XHF M BHF L - L §E DA% e
AERE SRR RBDY RS AER S RREREAPENMRLEL
BEBY e S BN AR E R E e P A Rg g 8 e

Bl AL ERMBEARERER AR SNSRI A hLL b
Bihl g A1 ARE > FARAEE Y T ORE A REIR  BE K A g S
TR TR AER ﬁ%%ﬂév%g BRI R - Bk B RE

PR RIS i A B D A & ERAR |

doi:10.6342/NTU202503194



&
EEEIARY > FRRTRIFLIREEEF I ARL A RIETRL R
i G R nd AR TR A2 AR L T EIRRE B A IR
FA LR EE O FBRGH PR RS AR R
AT A AEFRARITG L AR F A A I L Fenp o
SR AR R S AR SRS B A T RS AP BT E KA
Jﬁ‘é_ﬂmxﬁik\ﬂc' BEEBEY S RPE LIRS T R H

{/‘%"‘—%17 F’&mr,n;‘v}’g__‘\o

A LRSI I ALTRARILG LM fO R ER AL SR
BEA AEFERE S E LM LR ERA F LR T
ISR R g R I

MaEF 3 FTRAH - FHLBH PN I FEF

doi:10.6342/NTU202503194



Abstract

In construction engineering, the scope of work undertaken by construction
companies is highly diverse. Each engineering has its own characteristics, and the
associated costs and required resources vary accordingly. To maximize engineering
efficiency and gain advantages in terms of resources and costs, contractors should adopt
different governance strategies tailored to the specific nature of distinct project.

The research is based on Transaction Cost Theory and Resource-Based View. First,
it analyzes the characteristics of various work items, then represents the project
properties by means of transaction cost attributes and the degree of competitive
advantage. Statistical software is utilized to calculate scores for both dimensions across
different work items. These scores influence the contractors’ choice of governance
pattern, which may range from marketization to internalization, or hybrid type that lies
between the two.

This paper primarily draws on literatures related to Transaction Cost Theory and
Resource-Based View. Data were collected through a questionnaire survey, and
responses from construction professionals were analyzed to present the current
subcontracting practices of contractors. The study further explores the possible

governance patterns applicable to different projects.

Keywords: Transaction Cost Theory; Resource-Based View; Competitive Advantage;

Internalization; Royal Subcontractor
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Dependent Variable: G_HIER

Method: Least Squares

Date: 07/16/25 Time: 15:06

Sample (adjusted): 1 258

Included observations: 258 after adjustments

VWhite-Hinkley (HC1) heteroskedasticity-consistent standard errors &

covariance

Variable Coefficient  Std. Error  t-Statistic Prob.
LOG(F_SIZE) -0.042842 0.044300 -0.967096 0.3344
BULK_M 0.286430 0.151556 1.889930 (.0599
GEN_M -0.202563 0153390 -1.320576 0.1879
SK_L 0.157032 0.141698 1.108211 0.2688
UNSK L -0.577688 0152126  -3.797435 0.0002
H SK_W 0.180051 0.144681 1.244466 0.2145
SPEC 0.110087 0.050366 2185725 0.0298
UNCER 0.107956 0.042117 2563227 0.0110
C 3.1563M1 0.316809 9962788 0.0000
R-squared 0211637 Mean dependent var 3.549806
Adjusted R-squared 0186309 5.D. dependent var 0.781641
S.E. of regression 0705078 Akaike info criterion 2173245
Sum squared resid 1237867 Schwarz criterion 2.2971845
Log likelihood -271.3486  Hannan-CQuinn criter. 2223082
F-statistic 83555669  Durbin-Watson stat 1.230932
Prob(F-statistic) 0000000 Wald F-statistic 8226093

Prob(Wald F-statistic)  0.000000

Bl 5-1 TCE B Fr 4515 % (M1)

Dependent Variable: G_HIER

Method: Least Squares

Date: 07/16/25 Time: 15:07

Sample (adjusted): 1 258

Included observations: 258 after adjustments

White-Hinkley (HC1) heteroskedasticity-consistent standard errors &

covariance

Variable Coefficient  Std. Error  t-Statistic Prob.
LOG(F_SIZE) -0.0443886 0.045407  -0.977502 0.3293
SPEC 0152758 0.055485 2.753153 0.0063
UNCER 0.1307860 0.046939 2.785736 0.0057
C 2.950380 0.299704 9844326 0.0000
R-squared 0.076311  Mean dependent var 3.549806
Adjusted R-squared 0.065401  5.D. dependent var 0.781641
S.E. of regression 0.755649  Akaike info criterion 2292802
Sum squared resid 1450353  Schwarz criterion 2.347987
Log likelihood -291.7844  Hannan-Quinn criter. 2.315052
F-statistic 6994787  Durbin-Watson stat 1.505279
Prob(F-statistic) 0.000154 Wald F-statistic 4982159

Frob{¥Wald F-statistic) 0.002243

Bl 5-2 TCE £ F 41125 % (M2)
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Dependent Variable: G_HIER

Method: Least Squares

Date: 07/16/25 Time: 15:24

Sample (adjusted): 1 258

Included observations: 258 after adjustments

White-Hinkley (HC1) heteroskedasticity-consistent standard errors &

covariance

Variable Coefficient  5td. Error  t-Statistic Prab.
LOG(F_SIZE) -0.009761 0043951 -0222092 08244
BULK_M 0.219396 0152757 1.436241 0.1522
GEMN_M -0.230686 0151588  -1.521701 0.1294
SK_L 0.121693 0141781 0.858316 0.3915
UNSK_L -0.493705 0157040  -3.143811 0.0019
H SK W 0141250 0140281 1.006805 03150
W 0.162588 0.070183 2.316616 0.0213

R -0.006662 0.068054  -0.097892 0.9221
[ 0.079560 0.078619 1.011958 0.3125
M 0.110756 0.081525 1.358555 0.1755
C 2 462321 0398070 6185653 0.0000
R-squared 0265201 Mean dependent var 3550869
Adjusted R-squared 0.235452 3.D. dependent var 0.781043
S.E. of regression 0.682932 Akaike info criterion 2.116857
Sum squared resid 1151998  Schwarz criterion 2268340
Log likelihood -262.0745  Hannan-Quinn criter. 2177769
F-statistic 8.914625 Durbin-Watson stat 1.235322
Prob(F-statistic) 0.000000 Wald F-statistic 9.521008

Prob{Wald F-statistic}  0.000000
B 5-3 RBV £ ?7}%1;3:]:}_%% M1)

Dependent Variable: G_HIER

Method: Least Squares

Date: 07/16/25 Time: 15:26

Sample (adjusted): 1 258

Included observations: 258 after adjustments

White-Hinkley {(HC1) heteroskedasticity-consistent standard errors &

covariance
Variable Coefficient  5td. Error  t-Statistic Prob.

LOG(F_SIZE) 0.002878 0043288 0 066477 09471
vV 0203371 0.073296 2.774652 0.0059
R 0.049374 0.069823 0.707129 0.4801
[ 0.073174 0.079738 0.917688 0.3597
M 0.122742 0.085630 1.433392 0.1530
C 2003334 0363101 5517296 0.0000
R-squared 0173909 Mean dependent var 3550969
Adjusted R-squared 0.157519 5.D. dependent var 0.781043
S.E. of regression 0.716894 Akaike info criterion 2.195205
Sum squared resid 1295122  Schwarz criterion 2277832
Log likelihood -277.1814  Hannan-Quinn criter. 2.228429
F-statistic 1061024  Durbin-Watson stat 1.417480
Prob(F-statistic) 0.000000 Wald F-statistic T.784736

Prob{Wald F-statistic)  0.000001
B] 5-4 RBV £ ’Fﬁ ﬁ% Ei 2 % (M2)
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Dependent Variable: G_HIER
Method: Least Squares
Date: 07116/25 Time: 15:14
Sample (adjusted): 1 258
Included observations: 258 after adjustments
White-Hinkley (HC1) heteroskedasticity-consistent standard errors &
covariance
Variable Coefficient  Std. Error  t-Statistic Prob.
LOG(F_SIZE) -0.036831 0044782 -0.822450 04116
BULK_M 0229422 0.152962 1.499867 0.1349
GEN_M -0.260113 (0.153899  -1.690146 0.0922
SK_L 0170120 (0.145392 1.170079 02431
UNSK_L -0.660113 0153973 4287207 0.0000
H SK_ W 0212627 (0.149436 1.422863 0.1560
C 3788753 0.266320 14 22629 0.0000
R-squared 0.170651 Mean dependent var 3.549806
Adjusted R-squared 0.150826 S.D. dependent var 0.781641
S.E. of regression 0720287  Akaike info criterion 2208424
Sum squared resid 1302223 Schwarz criterion 2.304822
Log likelihood -277.8867  Hannan-Cuinn criter. 2247186
F-statistic 8607823 Durbin-Watson stat 1.182575
FProb(F-statistic) 0.000000 Wald F-statistic 7.999800
Prob{Wald F-statistic)  0.000000

B 5-5 TCE £ RBV B Ff& iz {2 % % (M3)

5.2.3 iphE adcie't ~ VIF 2188 & 14 2

o b R 4ol 5-6 &7 57 B¢ > G_HIER & % #icin L0 40 2 45
% ; F SIZE~BULK M~GEN M~SK L~UNSK L+H SK W 4rSK W 4 %] 4
AR By @ ACRHEC A F AR - B s e bR 3 R R
FAL s - AT hE v 458 5 SPEC {o UNCER & 4 5 f ##%F AL BiE

o7 B R L E 2 S
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G HER |[LOG(F SIZE)] BULKM | GENM | SKL | UNSKL | HSKW | SKW | SPEC | UNCER
G HIER| 1.000000  -0.053197 0.161423 | -0.119207 0.127428 | -0.348510 0.150168 0.037440 0.201645 0.191027
LOG(F..., -0.053197 1.000000 8.35E-18 8.35E-18 1.04E-17 1.04E-17 = -0.009483 2.09E-18 | -0.016232 0.070080
BULK M| 0.161423 8.35E-18 1.000000 = -0.200000 = -0.200000 = -0.200000 = -0.197203  -0.200000  -0.129188  -0.003970
GEN M | -0.119207 8.35E-18 | -0.200000 1.000000 = -0.200000 = -0.200000 = -0.197203 = -0.200000  -0.083275 = -0.047323
SK L | 0.127428 1.04E-17  -0.200000  -0.200000 1.000000 = -0.200000  -0.197203 | -0.200000 0.045824 0.104650
UNSK L| -0.348510 1.04E-17 = -0.200000  -0.200000 | -0.200000 1.000000 = -0.197203  -0.200000 @ -0.169700 @ -0.063997
H SK W 0150168  -0.009483  -0.197203  -0.197203 = -0.197203 = -0.197203 1.000000 = -0.197203 0.166122 0.066804
SK W | 0037440 2.09E-18 = -0.200000 @ -0.200000 = -0.200000 = -0.200000 = -0.197203 1.000000 0.179243  -0.053993
SPEC | 0201645 @ -0016232 @ -0129188 | -0.083275 0.045824 | -0.169700 0.166122 0.179243 1.000000 0.066211
UNCER | 0.191027 0.070080  -0.003970 = -0.047323 0.104650 | -0.063997 0.066804  -0.053993 0.066211 1.000000
B 5-6 TCE #p B 7% HcsE L (M)

G_HER [LOG(F_SIZE)] BULK M GENM | SK.L UNSK L | HSKW | Vv | R | 1 | N
G HER 1.000000 -0.055534  0.160880  -0.119965 = 0.126858 = -0.340444 0.144870  0.326254  0.331061 0.320328  0.352591
LOG(F... -0.055534 1.000000 | 1.06E-17 1.06E-17 = -255E-17 = -255E-17  -957E-18  0.028321  -0.247494  -0.188951  -0.207633
BULK M 0.160880  1.06E-17 1.000000  -0.200000 = -0.200000 = -0.200000  -0.200000 = 0.104215 = -0.051258  -0.050250  -0.005877
GEN_M | -0.119965 1.06E-17 = -0.200000  1.000000 = -0.200000 = -0.200000  -0.200000 = 0.033086 = -0.086206  -0.057928  -0.078507
SK L | 0126858 @ -255E-17 = -0.200000  -0.200000 = 1.000000 = -0.200000  -0.200000 = 0.079643  0.103053  0.067483 = 0.102542
UNSK_L| -0.349444 = -255E-17 = -0.200000 -0.200000 = -0.200000  1.000000  -0.200000 = -0.269537 = -0.278692  -0.184875  -0.194295
H SK W 0144870  -957E-18 = -0.200000  -0.200000 = -0.200000  -0.200000  1.000000 = 0.066711 0.2181156  0.141706  0.118331
Vv 0.326254 | 0.028321 0.104215  0.033086 0079643  -0.269537 0.066711 1.000000 = 0490446  0.286727  0.378901
R 0.331061 = -0.247494  -0.051258  -0.086206 = 0.103053 = -0.278692 0.218115 | 0.490446 1.000000 0655712  0.677264
| 0320328 = -0.188951 = -0.050250  -0.057928 = 0.067483  -0.184875 0.141706 = 0.286727  0.655712 1.000000 = 0.806033
N 0352591 | -0.207633  -0.005877  -0.078507 0102542  -0.194295 0.118331 0.378901 0677264 0.806033 1.000000

B 5-7 RBV 4p B % ficie "L (M)
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d B 5-7 ¥ 4o M2 et R R T ORCD (D) ~ fFC HR)e R T R
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Ty AR FVIFH %0 4B 5-8 ¢
Variance Inflation Factors
Date: 07/16/25 Time: 1531
Sample: 1 500
Included cbservations: 258
Coefficient Uncentered Centered
Variable Variance WVIF VIF
LOGI(F_SIZE) 0.001932 40.31239 1.165891
BULK_M 0.023335 2125012 1.711189
GEM_M 0.022982 1.8904.34 1.574597
SK L 0.020102 2.310414 1.784707
UNSK_L 0.024662 2401463 2119781
H SK W 0.019679 2.243882 1. 777616
W 0.004926 51.81265 1.820522
R 0.004631 39.76431 2.100391
I 0.006181 51.01362 3.0088492
M 0.006646 51.74073 3.089367
C 0.158460 109.8481 [4A

B 5-8 RBV 2 VIF # % % % (M1)

£ VIF BcBAS % > £ ARV i ARBE - F 2V VIF @ % 120 55 Bl 7 i
PR AR S ELABR AL d B 587 a0 2IMVIF %35 &5

AT A G e TT R o

Btk d 527 #2522 S 530547 E R 18 Nep B 5 F A

B 5-9 & 5-10 -
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Woald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 4 501768 (2, 24T) 0.0120
Chi-square §.003537 2 0.0111

Null Hypothesis: C(9)=C(10)=0
Mull Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(9) 0.079560  0.078619
C(10) 0.110756 0.081525

Restrictions are linear in coefficients.

B 5-9 3 7 (D)o R 7 SN £ L * (M)

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 4284248 (2, 252) 0.0148
Chi-square 8.568497 2 0.0138

Mull Hypothesis: C{4)=C(5)=0
Mull Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(4) 0073174 0.079738
C(5) 0122742 0.085630

Restrictions are linear in coefficients.

B 5-10 7 7 H3 B(D)fed & 5 &N & 1 28 % (M2)
WAt T2 & B Ho 5 %82 Blicy 5 0 H2BEH 2155 -

$hco adicd 5 0o d B 5940 5-10 7 41 [ 4o N ce 2p ©(0.012 & 0.0148) %

#0005 =dEF Hoo & BB BT > 27 RIUEE Y #7% -
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5.24 i fFE %A

& EViews 12 #c88 A~ 4716 » BB HEF Y 2 G2 p ]ﬂ', v drde 5-3 0
M1 M2 M3
ha ik piE DA 'S pE ¥ /'S pE
log(firm_size) -0.042842 0.3344 -0.044386 0.3293 -0.036831 0.4116
Bulk material 0.28643" 0.0599 0.229422 0.1349
Gen_material -0.202563 0.1879 -0.260113" 0.0922
Skilled labor 0.157032 0.2688 0.17012 0.2431
Unskilled labor -0.577688""" 0.0002 -0.660113™ 0
H_skilled work 0.180051 0.2145 0.212627 0.156
specificity 0.110087"" 0.0298 0.152758"" 0.0063
uncertainty 0.107956™" 0.011 0.13076™" 0.0057
Adjusted R? 18.6% 6.5% 15.1%

T p<0.1;7:p<0.05 " p<0.01
3x 0 firmsize (3 i@ B R40) ¢ Bulk _material (= % #4#%) ; Gen_material (- #%443#%) ; Skilled labor ($4¥1 ) ; Unskilled labor (-3 1 ) ;
H_skilled_work (% & % ¥:i¢ 1 & #1) ; specificity (F A & %) ; uncertainty (% 3% F& %_{%)

# 5-3 TCE #-73] fxﬁ?,f% 047 SLE £
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Ml M2 M3
2 i
e p i 4 p i 4 i
log(firm_size) ~ -0.009761 0.8244 0.036831 0.4116
Bulk_material 0.219396 0.1522 0.229422 0.1349
Gen_material 10.230686 0.1294 10.260113" 0.0922
Skilled_labor 0.121693 03915 0.17012 0.2431
Unskilled labor ~ -0.493705" 0.0019 0.660113" 0
H skilled work  0.14125 0315 0.212627 0.156
v 0.162588" 0.0213 0.203371"" 0.0059
R 0.006662 0.9221 0.049374 0.4801
I 0.07956" 03125 0.073174" 03597
N 0.110756" 0.1755 0.122742" 0.153
Adjusted R? 23.5% 15.8% 15.1%

p<0.1;7:p<0.05;

kekk

:p<0.01; ": joint significance level p < 0.05

30 firm_size (3 i B R4%) ¢ Bulk_material (= 7 +4#%) ; Gen_material (- 4x44#2) ; Skilled labor (#4#¥1 ) ; Unskilled labor (-3t 1 ) ;

H_skilled_work (% & % ¥ 1 7 #) ; specificity (F A % Htt) s V(R E1) s R(FF> ) 1(F 7 HF ) N(F 7 F )

% S-ARBV H3 78 % 2 47 s £
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