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Abstract

Public construction projects are associated with the infrastructure of a nation.
Developing public construction projects is also important for the economic development of a
nation. Recently, most of public construction projects are outsourced. Research on factors
influencing the success of public construction projects can assist government with selecting
suitable partners and communicating with project managers.

Most of the previous work has focused on project control problems, assuming that the
better methods or techniques would lead to better management and thus the successful
performance of projects. However, there are many factors outside the control of management
which may lead to the success of a project. Innovation may be one of the major causes of
public construction project success. However, many construction organizations ignore
innovation leading to a poor public construction project performance. Thus, there is a need for
exploration of the benefits of innovation on public construction project performance.

Accordingly, the primary objective of this research was to investigate the effect of
innovation practices (including management and service innovation, construction method
innovation, facilities function innovation, and environmental protection and sustainability
innovation) public construction project performance in terms of safety performance, quality
performance, schedule performance, cost performance, and owner satisfaction. The second
objective was to determine whether innovation practice on public construction project
performance was moderated by project type (i.e., building, infrastructure, and industrial
projects).

The data were collected from September to November 2015. A total of 168 valid
questionnaires were analyzed. Each questionnaire is representative of a public construction
project. In addition, case studies were used to assess the relationships between innovation
practice and public construction project performance. Accounts of two similar projects, one
successful and one not, were used to investigate the associations. The results suggest that
adoption of innovation practice has a positive effect on public construction project
performance. The results also show that project type has a moderating effect on the
relationship between adoption of innovation practice and public construction project
performance. In other words, the relationship between adoption of innovation practice and
public construction project performance depends on project type. This indicates that the
association between adoption of innovation practice and quality performance is more strongly
evident for industrial and building projects. Finally, the paper proposes directions for future
research and recommendation for policy development according to the findings.

Keywords: innovation ~ innovation management ~ public construction project ~ project
management - performance management
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Wi 7 VAR -0.016 -1.153 2.403
BYIThRERI%T 0.250" 2.709 1.841
RORK R 0.102 1.171 1.621

F{E 13.068™"
R? 0.243
Adjust R? 0.224
DW & 1.926

2= p {8<0.05 ; "% p {H<0.01 ; T p {E<0.001

$ - BIRTR A5 i3 $H0 B M o2 B2
Wk 4-11 For > BB AAFEBE LA B ELRR S RIHT ~ 5
ERIET - EYITIRERIRTEIR ok SR » MREER mBE &R > H VIF B/ 10 > %
FTREME 2 [RE - TR A e S A /K A (F=18.205 » p<0.001) - " BB EAAR S AllHT
(B=0.304,p<0.01)Ed " FHAThaE Al 4 (B=0.274,p<0.01) %4 i B S LA HIE Y IE IR
o IRIBELA By A - AR TRE T
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SRS = 0.304 S EBURIEAIET + 0.274 FEWITHEERTH v oo 3)

& 411 A E B A TR R E S EROTE

- Ry (mEER)
BREm R (R P t1H VIF
B PREEAR RS AT 0.304™ 2.974 2.466
i apr =l 0.095 0.938 2.403
EYIThRER¥T 0.274™ 3.098 1.841
RORKERHT -0.058 -0.704 1.621
F{E 18.205™

R? 0.309

Adjust R? 0.292

DW {& 2.264

" p {5<0.01 : 77 p {£<0.001

B~ LIRTR IH TR AR a2 P

1% 4-12 FiR - EEBRAREBIEE TS - BIEEEBIREA - T
SEBIRT - THASAIET SR (RO AT - T RSB IFREAH > 1 VIF B /A 10 > SESE4R
1 R TSR A R B /K (F=19.371 > p<0.001) » T FREA AR FS AT
(B=0.408,p<0.001) Bl " HEYITHREAIHT 1 (B=0.306,p<0.0 ) FRA R HA R E M LT
2 ORI T BRAGHAIHT ) (B=-0.182,p<0.05) NI A RIE A E - 1R
LU RS o R TR T

R4 = 0.408 EEEEIRESAHT +0.306 FEYIThAERHT - 0.182 B {rok Al ......(4)
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& 4-12 A BB AT R HIRREB L HEF TR

R (RHRERD
nELER TEE IR P t{E VIF
BB R S AR 0.408™" 4.031 2.466
W7 7ART -0.002 -0.018 2.403
BYIThRERIHT 0.306" 3.503 1.841
RO R -0.182" -2.212 1.621
F1E 19.3717

R? 0.322

Adjust R? 0.306

DW & 2.176

“22 P {E<0.05 ; 7 P {#<0.01 ; 7"F= P {£<0.001

L~ RIRTR A8 J30 28 A a2 I

W% 4-13 s - BEBRAFERIEEZL TS - BREHEBEIRSAR - 17
ERIHT ~ EEYIThRE AR BLER ROk BRI - T RE RS > H VIF B/t 10 - 45
ShERIE 2 TR > TR AR AR AR B R /KB (F=10.574 » p<0.001) » " ‘E BB A AHT
(B=0.332,p<0.01) A A G A BE R IEAISZE: - MRIBLL Lo - EER 7R

FRAGERT = 0.332 A AR T BT o v oe oo et e e e (5)
= 4-13 AT BB E A FESH A ER  BiF R
" WEBE (BAERD)
BREm TR R B P t{H VIF
B T B RR RSA 0.332" 3.043 2.433
R 5 AR 0.005 0.047 2.369
BYIThRERHT 0.128 1.348 1.827
RORK R 0.060 0.675 1.610
FIE 10.574™

R® 0.207

Adjust R? 0.187

DW{E 2102

"2 P {#<0.01 ; 7F P {#<0.001
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BECAIFTRBETEHVELRIBRZEE
12 4-14 FioR - EBEBRAIEBIELEY TS RS EREARE - T
SEAIRT - DHREAIRE EIRRATRT - MHRERURSE MRS - 1 VIF B/ 10 - fEstaiis
7 FRE T RSB B R B B /K 8 (F=8.677 » p<0.001) » " BRER TS AT |
(B=0.293,p<0.01) 1A% F i i B BB IE IS 28 - RS L 53  im R =l F -

FSFRGEA0 = 0.203 TR AT .+ v eeeee e eee e, (6)

R 414 A BB A THESHREMEEZ ER IR

RER (FEREE)

R TR R e VIF
BT AR % Al 0.293" 2.625 2.466
6T 5 AR 0.058 0.531 2.403
BEYIThEER T 0.169 1.748 1.841
BRIRKERHr -0.093 -1.023 1.621
F{E 8.677
R? 0.176
Adjust R? 0.155
DW & 2.074

2= P {<0.01 ; 77 P {#<0.001
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FIH 2RI RBZIEUNZFEREFLS
BEA A TR ZM R e - BN AR TEFEREN A HEIR
[ » RS S R T IRBIT B B AE RS AL TREEE S s AR 815
TEEBEMEE BRI EABEEWE BN FEEZE s thEA g% E A8 A
HTREEZFEN L EABEEN AL TREEEG N B R
ARW5E(E A K-means SERE AT AR EHE A2 4 (B FREHEFF AL TEEE
SEF BRI 2 SR 4-15 For o 45 SRBURWEERFE AT BB AEE L B A #

EHER -

= 4-15 FERETTR
. SR EBEARE BRI BB AEE
A EBIEATES e T T Fa t B E
BB AE 111 4.48 57 2.92 13.230"
L7 7ARIHT 111 459 57 2.95 14.136"
ThRERIHT 111 491 57 3.89 7547
RORAIHT 111 472 57 3.84 6.652"

"FREEE K p<0.001

ZIATERE T AR 4-16 AR

SEREURET BB EASR M E

S B

B /KA (F=24.682,P<0.001) - o AT B (A BMEAT BB E A A LIRS

% H

By FEREEER > ST

AHTREE

FAHRIERE,

NS

s BN RR ¥ /KHE(F=3.285,P<0.05) » TR A A B2 7 B GUNVA BE =2 - AT

Je EREST A TR HEEAH A E B E AR AL TREE
R RPBURETEGEAA A TE

#(F=3.177,P<0.05) » IR B ZEHE TR

(B TR -

ANITHEE

PRI
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& 4-16 ZHTFBREINTE

e BHE TR F
R BB EA 1 11.449 24.682""
A TREEE 3 1.524 3.285"
BT EBEA A TREERRA 2 1.474 3.177

REEUR SR T P {H<0.05; T P {§<0.001

M

SRR AR TR A A E B A EAEEHN AR TR RS
S BRI AN R > thilE 4-1 3R - AP ESEEHNmE SN2 B
RS TIRH TR TREE R PR AR - MR TREFEE TR ESEAER

an' B AR s B AN B

—~—TXITREEEX = ERIEEX ~ ERTREEZE

5.0

4.5 //‘

%s‘ ./
% 4.0
35 o
3.0 ‘
f& =
BRI EBIEA
B 4-1 X G {ERE
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A LB ML

Ao IR A TR SR B A B B (A 2 ] e Ak ARG (2 T
ZER S ABEEER - AR Tt K BRI 8 REUMTE TR E - WEZEE K
AE > FLL Scheffe 2B EEETE - tn i BZEFF B IAM] 2 72 R -

kuls

S AR IARLERBEARRBERE L L BB

NETEBEERFHEA ERE A HERE IR - HhE T HEERE | A
725 (F=4.043,Sig=0.008) - 551/ Scheffe 2L ELL#GZ @ Mot B G R BRI HT E S
VA2 TEFI RIS R TR E s A TREE RN E BB A 2 IE
FITRE - BB SN RS R A L TIEEE - HHbm 9% ®EE S A AL TER
ZE g% (mean=4.4516 ) HIEHRARERAT AL TIEEZ % (mean=3.38095) &
BHE S AT S - HFRERES 2 HE - BB B E A0V E T K MR i
& e (403% 4-17)

® 41T QR TREBRG A BB A BAEZE R

E5H X151 P | EEE  Ft{E (PHE BB
BETEEE | 4.2910 0.72737

BExEn THTHEEE |4.1886 0.96128 | 0.706 | 0.550
EETHEERE |4.1534 0.83523
JEEB 4.1240 0.79257
R 4.6488 0.45464

BEXFfE FEER 4.3022 0.74773 | 1.842 | 0.107
ESE M 5.2083 :
HAth, 4.8542 0.98987
<l 4.0066 0.86545
1~2 4 4.3448 0.66046

BT LA 1.187 |0.318
2~3 £ 4.2152 0.85755
>3 4F 4.2074 0.77343

s L FEEEHE 4.2538 0.83924

N EERR 3.9510 0.97296 | 1.146 |0.332
i 4.2407 0.73211
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& 417 AR TEERGHEAF BB A ERZER I )

[E7H X551 g |BEEE Ft{E |PE | B&ESWN
<LBATE 4.1357 | 0.81065
B IEATHE~6(8 |4.199%6 |0.82743 0775 | 0543
6 [8~15 (& 43329 | 0.72847
>15 {& 43839 | 0.69960
A B 4.4516 | 0.83308
BEXERE B: th 4.2654 | 0.70203 | 4.043 | 0.008 | A>C
C: & 3.38095 |0.86183
5 ABLF 4.1783 | 0.85501
6-10 A 41673 | 0.72197
. 11-20 A 43233 |0.73491
g'“;ﬁ%@%ﬁ 21-30 A 47036 | 0.49461 |1.325 |0.242
31-40 A 4.6903 | 0.53962
41-50 A 2.8417
51 ALAE 43391 | 1.04157
B3 44904 | 0.66582
RN |8 41586 | 0.76720 | 2.538 | 0.058
e 4.0048 | 1.05090
= 4.1562 | 0.90538
REAREEE |F 43163 | 0.73546 |1.018 |0.386
& 41243 | 0.71764
RIVAE] | == 4.2860 | 0.79909
iggﬁ;;gbj & 42260 | 0.77575 0.220 10.803
BRETEERX 42910 |0.72737
= % pit) THRIERE 41886 | 0.96128 |0.706 | 0.550
HETREEE 41534 | 0.83523
JEHR 41240 | 0.79257
&R 4.6488 | 0.45464
BEXFrE FEER 43022 | 0.74773 |1.842 |0.107
BSR4 5.2083 | .
HA 4.8542 | 0.98987
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R 2HIREIPBE LI RGRARLLEEAH

AN TREERFEEA L TRREREERE RE R R BT E R, &
Al AR R "B E M ) RIERIEER - L. Scheffe ZELEEDE @ IiH %
R AR TR EREE IR A A= S LR a3+ (405R 4-18 Fior)

— ~ SREERE NS TRE R 2 2

X

A R R E A TR R LR = L (F=4.043,p=0.006 ) » &£ Scheffe
bbi > M BEESHEA AL TREFERN AL TEEGERIA > WES N BEESHS
AR TREHZE - HLOPEETLE » HEESIHRAHE TEHZEGRCFEE (mean
—=4.6066 ) FH KR EHYA L TREEERCPI% (mean=4.0365) FHHIHFA Z= 5 -
HENEG R N AR TR LS EIRE R RN G FRIR EagE - H
NEERR R A TREEE - TIEMERY) B R RGN NR B B H SN
il - BRI

=~ EEATRI A MR B A S TR S8R 2 A2

B A R AR A 3L TARGE R L =% (F=8.937,p=0.000) - FH&
Scheffe bhf% - SFIRFZER TS AL TIERZN AL TIRENEIR - HES
PEEEMAAHE R AL TIZEZE - SEEREEE > SHEZERAY AN
AT TIEHZITE (mean=3.6272) » MHENE VA A M 250 AL THEE
FERFIE( mean=4.7594 ) f &Y AT A MRS AT A 4 TR &% (mean
=4.4530 ) HHEEA 2R - HEURAASL TIREEERN R AMEARE > HHERERE
GER b R -

= - EEERHEE AL TR SRR 2 B

HERRAMEE M E AR TR LI ElE 2R (F=2.988,p=0.033) -
& Scheffe EIRELEL - RAEBENER - I PHEERY - SREFEREMEEES
A TIEH G980 (mean=4.1811) - HHEAR F IR A EE R A I T
EHEGRCFE (mean=4.5606) K HEBSAEE P EN AL TR RGPS
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%7 (mean=4.4530) - HEHRUIAIETIEE

H &8 -

R 418 [T EEERMEA R TREERER ZZR I

FEEI  AEETENER - W RIEHA

wE | W | mEE | FRE | pi f‘fﬁf
BETREEE | 44978 | 0.75652

BEERER | TEIHEEE 40115 | 1.10832 |1.343 0.262
ERTREEE | 44960 | 0.67449
JEEB 4.4138 | 0.70607
g 4.8217 | 0.66624

i%ﬁﬁﬁ Easil 4.4682 | 0.82504 |1.146 0.338
S 5.3543
HoAth, 5.0044 | 0.31137
<14 45630 | 0.79298

=T 1~2 & 46661 | 0.64855

E{é . 2~3 & 43495 | 0.79420 2169 g7
>3 4 42226 | 0.78157
A<l TH |46066 |0.68498
B: 1 {BHTE-6

z%ﬁ%ﬁ . 44789  |0.71728 ol 0,006 oD
C:6{8~1518 [4.5827 |0.6676
D: >15 {& 4.0365 | 0.89493

mzper | JEEERM 43526 | 0.91715

BER | JREER 4.0958 | 0.51065 |1.795 0.150

EIFTEE | 45503 | 0.67240
A B 4.4042 | 0.82725

E%@E B: 45326 | 0.72276 |0.878 0.454
C: & 43098 | 0.77153
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R 4-18 AR TEEERFUEN L TREEHRR L ZRMT(E)

. BEIN
RITE =il ¥ | EEE  FtE p{E
(Scheffe)

5 ABLF 4.6504 0.72464

6-10 A 4.4278 0.72891

11-20 A 4.4520 0.77333
R

o |21-30 A 4.3984 0.76455 | 1.110 0.359

LiE454=]

31-40 A 4.3689 0.85715

41-50 A 3.2933

51 ABLE 4.1164 0.93839

A B 4.7594 0.56483 B
ZEERETH \ A>
[ B: % 4.4530 0.73151 | 8.937 0.000

C: A& 36272 | 0.89962 B>C

A B 41811 0.87381
fgiﬂﬁ B: 45606 0.69259 | 2.988 0.033

C: & 4.5826 0.68365
=hEE |B 4.2199 0.79088
INAE]E 3.025 0.051
MR S &= 4.5465 0.73207

BETERX 4.4978 0.75652

THIEEE 4.0115 1.10832

ERTERE 4.4960 0.67449

5 ABLF 4.6504 0.72464

6-10 A 4.4278 0.72891
HEER 1.343 0.262

11-20 A 4.4520 0.77333

21-30 A 4.3984 0.76455

31-40 A 4.3689 0.85715

41-50 A 3.2933

51 ABLE 4.1164 0.93839
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AN TR EBIEAZ BRI - AUTFTERmFEE T30 5 —FEEL LI
G A ZAEEN AR TRANEFFAS S kT REZ EREEERE > 408
BARGGE T i Z G558 - BEHCE — PSR ZARE o 10 44 > Jedefiiss —PEEednatas R -
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3 DL AR LERPRPAH
NETREAEBIE LA EEMERESETAMaER0FE 4-19 Fos » (R0 - &
BT Ry 2 8tE 79 fir - EEFR Ry 47.0% 5 FEfiTalr Rz 3 54 A > EE% 5 32.1% ; YY)
Al Fy 21 fir > A5 12.5% ; BRF%EIHT A 10 fiz > 45 6.0% -
5572 4-20 BEURATE BB AL R 2 EEM - EEelh o KERE RS
81 iz - EER R 48.2% : TERAEIRTR » TOABIMr Ryie 254t 53 fi7 > BB Fy 31.5% ;
EEHA T > BIEEHE B i o 8dt 49 i > bE& B 29.2% © FERRFSAIET > BlHraY4E

SIS B 3L - LG R 78.0% -

R A1 AR TEAMBEBEAZEZSRSETR

R EBIEA EZN 34 BH4rEE%
FeAGRlHT 54 32.1
AR5 Rl 10 6.0
YR 21 12.5
EHEART 79 47.0

RiE 4 2.4
&R 168 100
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R 4-20 A BBEAS BE I EEESETR

BT EBEEASEH BAR BErEh%
KSR 81 48.2
——— SERETIRE 44 26.2
BAeSNE 15 8.9
BRORTIAE 23 13.7
Tk 53 315
up 19 11.3
LAz 28 16.7
ey =1lksn M Laxti 14 8.3
BREHER] 4 2.4
HEA 2 E 40 23.8
R AT 4 2.4
ANTTEFEE 30 17.9
Ttz K S E e 43 25.6
EHEAH B 31 18.5
YiElEE 10 6.0
R2EE 49 29.2
BURTHIARRS J7 7% 18 10.7
e——— RIFTHIORE T =X 6 3.6
BTV R AT A 8 4.8
BRI EE 24 131 78.0
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BTN 2 AR E ARG AR B GE= A - B PR A AT T2y
i BEERATT ~ VIRt > T TAESERIERUE RAE » k40 Schumpeter (1987) #fjit
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