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Abstract: Comprehensively using the Data Envelopment
Analysis ( DEA )-based Malmquist index method, the f-
convergence testing model and the grey relational analysis
process, this paper establishes a framework for measuring the
total factor productivity ( TFP) growth index as well as
analyzing the growth convergence and related impacting
factors, and uses the framework to empirically investigate the
growth characteristics and impacting factors of TFP growth in
the Chinese construction industry during the period 1993—
2012. The findings show that the average annual TFP growth
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rate during this period is 4. 6 % , which is principally driven by
the technological change, and that the technological efficiency
does not increase substantially. It is also shown that there are
significant differences among the changes of TFP during
different sub-periods. The growth rate reaches its highest
level during the period 2004—2007, and then gradually
decreases. f-convergence tests indicate that there are
significant convergences among the TFP growths in the
national wide and eastern and central parts of China. The
convergence of TFP growth in Western China, however, is
not found to be significant. Factors in the areas of economic
environment, industry research and technology capability,
and industry structure could influence the growth of TFP, and
the output percentage index of foreign funded construction
enterprises is found to possess the highest grey relational
grade with the TFP growth index.

Key words: Chinese construction industry; total factor
productivity; Malmquist index; convergence; impacting
factors
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XT84 iy Z W) TEP 3K I S B AT R 30, Ik —
EXTETTHE AT R RE T AT S 854 55 3 A
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PR FRE I (M - index measurement) . Xf TFP
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o7 BT R SR A b B = (B 1 LB #EAT R AE. 2% i 3]
Malmquist 4: 7 2245 $ o it TFP 48 3 1% 0L 1) 48
b, Bk GDP 8805k, bR 452 i BB &R (940 B F5 45
WD SRR X ARSI B A X (B $e s BOE T 7
TR RYR BE 31

3 SCUESHR

3.1 EH TFP B KWEFEHE R MRS
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SEHHEN 1. 046) , AR MBI A S & 5 TFP
AR 8 (Malmquist $5 80 By 42 3 i 2R 305 72 B 3
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Fig.1 The national construction industry average TFP

growth index and its decomposition {1993—2012)
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POARIIER RN 5. 7%, (R B B E AR BORIG T %
H—ERE LR THEARAEL PR R T TFP
HIHE— AR . 2655 3 BB (2004—2007 4F) , AE %
RECRIGHECH 1. 042, FHE AR HH R ECH 1. 070,
BT HEARTCEIET R AR ML WU ERES), TFP Y
ERHERRRT] 11, 5%, 8 4 M BB K. 7
54 By B (2008—2012 4F) , # R 5 i 5478 R 1A
B IR 1. 061 MEEI/KFE. B
BARAYERAGRABHRT —EBENTHE, FH
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K55 2 By B OB HJZAE 1998—2003 4FHARD » R Hh
(X[ TFP #3855 B i 1 P B A i b X5 (R
B 3BB AR, P Mb X A TEP 3864 o & 85 &
B, I T AR EBHL X B TEFP 36 K3 B 56 4
B ER 4, VU AP HL X AU AR 3 TFP 3K 3 B IR 5 TR
WHLIX B TFP 3K BT, bR K K 22 B 2 B Al
1 TFP 3K 3 5 510 i Hh X A )5 W T B e —
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Tab.1 TFP growth index of the national and reginal
construction industry in different period

3.2 #EHA TFP K&t e
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S FRES AR P RS 4 XAk TFP 3 KR BE
FIC S RET T R, ST bR @ Sl & e I 3 Bl L
PR % W SO A T (Y S W, A SR 19941997 4F
Malmquist FEECH) I F BT AE 1994 48 1) 511
Malmquist 7§ %% & & 89 {5, Jf Bl 2008—2012 4
Malmquist 8 £ JLA] - B{E R R BME (T K 13,
5. & 4) MA@ & /D — 9 P (ordinary least
square, OLS) Ffhit45 R ank 2 7.

B3R 2 W, 2 B AR AR i &4 1 B SR
A TFP B 3 ) pEHAE 1 MAKTE R B ER
7, RYITE LR KN I& 548 3 1 TFP 3K A7
A BB AL, &8 3 Z (B Y TFP kB o
N LR kIR 11 A48 4 Z IRl 8 fH R 1
BESYNHKFELETAEE, RULEHZH
TFP 3K AFTENS (R SUEH I A Y. LR
b X S i 3 8 S, E AT AL F AR B B T
Y S H R Ty 1 T I B P b X IR S A AR TR AL
RERF. [RI , AR TR S PR kA 3 g — AR R
S BCR IR INE R NTES) T, DR F 1
XI5 GO0 B, IF B8 A7 ot R FEE S AR R e i

i A S C S
TEI 0.975 0.992 0.987 0.984 ﬁ*ﬂ@ﬂ‘{&&ﬁ*?ﬁtﬂﬁi@, %I@ﬁ#%%%ﬁﬂ
1993—1997 TCI 0.977  0.961 0.962  0.967 TFP PR,
Malmquist $5%(  0.953  0.953  0.949 0. 952 3.3 Eﬁﬂlﬁ TFP i%{%ﬁ‘]??ﬂl’ﬂlil%iﬂ%ﬂ
TEI 0.995 0.982 0.978 0.985 ) ) _ N
1998—2003 TCI .073 1070 1075 1.073 RIEZ(5) B3 (6) Frzm B K €8 S IR I8 I 6.
Malmquist$6%  1.068 1051 1.051 1,057 ,GDP 5%, F @ B = A 850 R&D 7
TR LOA LOSL LU L0 pp gy R&D A B HOAA L S E AR
2004—2007 TCI 1074 1.069 1067 1,070 o N
Malmquist 8% 1.119 1124 1.105 1.115 HF B SRR EA RS ] S S S
TEI 0.992 1009 0.998 0,999 W B R E S F TFP 3K 15 58 K LB E
2008—2012 TCI 1061 1,056 1.064 1,061 W3 3 .
Malmquist 38%%  1.052  1.066 1.061  1.059 . Ay .
TEI 0.999 1.005 0.997 1.000 EPHEI 8 AR R T S T 74
19932012 TCI 1049 1043 1.046  1.046 RERPF RSN FERRSI L HIIEE S S % 75
Malmquist % 1049 1048 1042 L046  Malmquist Je80EA B IR CHER , 52 A1,
=2 TFPIEKH p SR BER
Tab.2 The B convergence test results of the TFP growth
W sH R akiils il 2
@ 0. 004 (0. 001) 0. 004* €0. 001) 0. 005* (0. 002) 0. 004 (0. 001)
8 —0. 078 (0. 012) —0.079* (0. 021) —0. 064(0. 030) —0. 076 ** (0, 010)
R? 0. 830 0.703 0.341 0. 681
F 44, 023 14, 208 4, 647 59. 867

I 15 5 W E R R 2, >,
EA RN BT %S TFP 3K ) B
BN, R T IHERE WA R, ML GDP
R85 Sl & R IR 2R 5 B A B S BOR

2t A RIFRTE 0. 1%6,1%, 5 %K T B,

FEECH A OGRS 3B D B . TR e L B L BB
(¥ 4 TN R 5 Malmquist FEER AR R T
0. 6,7 8 LI PR3 BVAAL T 45K F.
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Tab.3 Grey correlation degree and ranking of the
factors impacting TFP growth

eI HmEE REXPE HF
GDP 5% X, 0.526 8
BTN AR P A X o651 3
#EF RED WIS Xs  0.635 4
R EHl R&D A5 AR X, 0. 617 6
RHkaeh HARBE& R X5 0.619 5
BRI X, 0. 655 2
#lk EAESF A AT X, 0. 547 7
s SRRSO AR Xs 0. 768 1

ERTR (0 SR BE 23T AT LA HA B 1993—2012
AR AR E RS TP B0k 28 3 1 W BEPE R AE. A
1998 £ETF4R , FETT IR SLHEY TRIE M R WA BTBUR
(B K B P BT 1 KT R in 2, 52 Rt PO 4 BT e ikt
FURBTEHE IN  52 0 . 1998—2003 47 J 18] 3% [H @ 41
| AEs N2 Y eI e VISR X LA
e CRAIEAZZMAR T B A 4R 1 K
B 16, 200, FR L X ER R TFP 4 30 1
TFi I 5 G S0 A AR BT 4 HE A BB H
BE 2 AXFRAE R AEE W B, R EAT I AR
BT FHE. BEERENAHRRS AN
(WTO),2003 4EJF B H MR FA Y 978 L)
T4 e 7 6 0 (20032007 4F 1 4 3 3 K R R
9.5%0). H AN R AL BB R R 2 Tl
KEETR T H ) TR, R BRI k&
PR P TR AR BN 3 K B0 R i T —
& 4k, (engineering, procurement and construction,
EPC) 455G HETi H & #7 s SE 7, AH B ER 28 B
RORFL TR A HT A 7R 91 B i ) 30 % )
B, 00 28 R A 5 B BRI RE (1 S ATl
REFHRIT IR T -EBRENERE, HF
2004—2007 43 1a] A B Hll A B AR kA B B AR B
RFABAHE AR, I B 1993—2012 L£H[H] TFP
BRI R — B . 2008 4R)5  EFOLAF &AL
) R&D i & R&D A B o5 i 7L B & WL X
B Y E B G IR B R B, 2008—2012 4R HATE] 2
A LB AR R BE 43 3 35 29. 900 K 18. 2%
[l i, 7] BB h T AP R % B Bl A L B E ) AE
X S S Al DAL 3 Bl e BIR 1 LA B % v s 3l
TR BRI e b H A SR S5 T AL 55 4 SCA AR
TE I, SRR Al B TH 50 B 4EHF 2003—2007
EWIE RS K 25, A 2008 AE ST IR T BE,
20082012 430 ) Fo 7= {8 Lo ) I 4F 34 T IR 38
14.8%,2012 B4R MY T RE LB E i ik 38, 9%.
X2 R R R W] 15 2008—2012 SF I A HL AR 20 K

TR R E BRI B s I T2 TFP %
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