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2.1 THE 5

(1) B35 R0 )Xo 2 60 550 2% 144 11 M 280 43 #

Hansen(2000) 4 i 138 42 F 28757 (Bootstrap) 2k A5 ¥ #E 43 A 1 A2, 10045 HH AR O 9 W4 p fH
AR A Bootstrap PH ., A T # & I JHE1H S A% . A8 3032 A Bootstrap 3% T & A& 481 0 AR HE K 38 &2 11
2000 W Ak 1111 Bootstrap P, & 1 5 T 428 &0 T THEAS 30 25 5 . R A 30 45 SR vl 00, 45 1A 2% i #
FE 126 0 8 3 M KOF bl gk 7 B TR SO L TR A 36 2R B N % TR [l U R A R AT A A, I
W, fdiser.cp.scale,w.market = ] Al & 36 #4995 % B 15 IX 18] 4 51 0. 016  0.020].[0.869 0.917].
[0.958 0.960].[0.179 0.205].[0.829 0.848].[4.066 4. 651, P&t , 16 HX = [T A 1] 00 4 75 ¢ 43 #r 34
BE R X Bl RED 7 460 A0 3 52 Wi 1) 1 DA AR i S L N e R R 3 T A5 1Y

=1 TEHRE

AR fdi trade-1V market cp scale w
F F F F F F
36 45 SR
P P P P P P
N 29.76 """ 25.47"" 29.68""" 32.15"" 16.37""" 18.18"""
T
0.000 0.000 0.000 0.000 0.000 0.000
N 19.35""" 26.66""" 20.62""" 27.19" 13.95""" 2,167
XA
0.000 0.000 0.0005 0.000 0.0005 0.130
= 43.56""" 12,157 15.347"" 23.10 17.72"" 5.26"""
B 0.000 0.0005 0.000 0.000 0.0005 0.021
W RRTE 100K BEMKT R,

T BRSO 22 0SS AR SCHEAT T R AR E 22 A I AR I A5 2R 2 R . AR AR (E AR IR 4y
U TIA DX D], AT AR S FEAS TR T A 25 A T SRR X R&D B e ORI 2 2 5
(1) FRBE R X 4 R & D % 46 3003 52 Wil 1) A0 77 B B2 4 9 /K1 T TR A 43 31 4 0.0159.,0. 0665.,0.4612, 4
AN B R OK AR T 0.0159 B LM R —0.001, HAE 10 % 19 35 Pk Ll ad 75, i’%ﬁﬂi
BT B X R&D e 48 55 3 1 5% Wi 8 55 — 1T A DX ) 3% 90 MR W 3 10 6700 5 A T OB B 48 KO Ay
0.0159 5 0.0665 = [A] If . §% 0 & K0k 0,043, L@ AT 1% B9 532 MR 5 . 25 B 2R 98 080 o R&- D%?ﬁ&aﬁz
SR [R5 0 78 55 1R DX TR F 4 S B0 A A 3 R RO . 4 A0 R B R KT AE 0.0665 5 0.4612 Z ]I,

SN IR 0.017, HE W 2 . APRY B E AWK P& T 0.4612 I, 7R 3R B i 25 A 1 1) Y4 300
Es;ﬂﬁlijiJ 0.011, Pk, B % A 1 82 4 98 /K7 11 DX TR] B4 2% 4k o 20 355 B0 i) % R&D % 4 8 5 1) 5%
Wi A7 — A B IE AU TR St A2 . (2) PRBE LRI X 4 RE&-D e 4 iR B2 i i 52 5 A Hh Ak /K7 T
(B 318 0.1964.0.9167 .1.0594 , ¥ 5% B 1 %F R& D 5 460 350 6 119 5 i) 78 55 — 1T A X [] 2 47 ) L 5% i) 22
B —0.005, HAE 1% B 3 MK SF Bl ot TR SG .  7E 58 048 = 55 DU DA DX R) A 5% B )k
R & D 8 8 23038 1) 5% ) 0 26 S 1 ) 5% 00 L 5 ) 2R 88043 3 4 0.017.,0.011,0.014, HL#F7E 1% Y B 3 K
- FaEa TR . RIATER S A KT T SRR R B X R&D F e R A — A
FWCUE R, () FREE LA B RED 6 4 &0 %52 w0 (19 117 5 46 2K 7 1T R AE 4393 R 0.7520.,0.9579 .
0.9798, R REAES — I XM 2 —0.005, 7655 — 2 55 U [ ] 4 X ] 43 3 2 0.012.0.017.0.014. H.
HE L T 5 %0m 120 At AR G L R W R BT L X R&D e sk R 5 i L S 67U 1E B U RRAE
(4) FRBE BT 6 4 R & D e 46 3003 52wl 19 KR B 0 T TR A 43 3024 0.0624.,0.1088.,0.2054 , 5 M R $U
B —F 5 TR IX Y 0.013.,0.020,0.036 %% g 55 DU T4 X [H] 9 — 0,003, 28 JJj 1 1F 21 97 19 i 72 H %5
Wi T 1000 W A 5, 3 W AE R R RE ) T S AR R R X R&.D % e 8K R 1Y R i A7 7 5]
“UTTBARE . (5) PR 55 B4 Bl RE&D % 4 &4 3 52 i (19 B0 A Ak /K 7 1M (i 43 59 ok 0.5517.,0.8420,
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2.6575, SARFIHE S I THE T AY 52 me gk R A B0 L #0287 FR OE B BB B AR A AR L 2 B U AR B AR AE L R
PR . (6) F BT LRI RED 5 B 352 i 19 T 98 K S TR AE 40 904 4.1017 14,1451 ,4. 7057, H5¥
Wi 28 500 A 1 (8, R W B 25 T 9639 K SRS R 0 R&-D 5 e 0 R HL A I 1) i 1 55800

B2 ARSI AR ROKT VR S A A KCE T A KCE TR ST L IR B LR X RED % 4L
R AFEAE U i 7, X 50 EE (2012) (B 98 4518 16— @ B b 22 ny , BT 4 [ BEBE 3 21 5%
R 7K ST B4 B R I K T R DR R A 2B R AR 1 R &D B 4 R 7 A — i I R RO AR
1o i 2 BB R KO A Ak S B v 2 AR b TR RO R &D B 4 0 7 A B E AN AE — o R
IS T R . T A SCA B SE 508 [ AR SR WYL AE AR R 1 R K TTRE A OF R BB LI
X RE&D % #2803 1 52 Wi A7 A6 81 U T AR AL X 5 22 gh W 45 (2013) 5 AT 58 245 1 LA — 2 25U
PE L BIAE — 8 TR 25 00 N L SRS R X R&D 6 30 200% A A A — 7 B (9 PRI 4 88 o — 5 199 B2
TRBE R TR RED e 4 ORI 1 7 AR AR08, . A3k, 55 DL b 2 3 AN TR A 2 L AR SO BF 52 25 16 4
IR T B X A 4 AR 0 U IR BN U IR AR T BIL I 0 A7 A6 A — 58 A5 4 L T AE AN [ 1 1T A 2% 1
T IR R X R&D 6 3 305 1 5% i 0 A7 78 5 5T M R AE

F2 EBRYETETRERAEZTHKRE

fdi trade-1V market

I A X [ fliTh &5k i ] fliTh &5k i ] fliTh &5k
—0.001" —0.005"" —0.005"""

i <<0.0159 (0.079) i <<0.1964 (0.048) 1 <<0.7520 (0.000)
£0.0005] £0.0024] [0.0003]

0.043 """ 0.017 """ 0.012*"

0.0159<Cq; <<0.0665 (0.000) | 0.1964<C q,;=<<0.9167 | (0.000) 0.7520<Cq;; <<0.9579 (0.043)
£0.001] £0.0009] £0.0004 ]

0.017 " 0.011"*" 0.017 """

0.0665<C q,;<<0.4612 | (0.000) | 0.9167<C q,=<<1.0594 | (0.000) 0.9579<Cq;; <<0.9798 ( 0.000)
[0.001] [0.0009] [ 0.001 ]

0.011**" 0.014 """ 0.014 """
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Heterogneous Threshold Effect of Environmental
Regulation on R & D Innovation Efficiency from the
Value Chain Perspective: Analysis Based on the
Panel Data of 33 Industrial Sub-sectors from 2004 to 2011

SONG Wen-fei', L1 Guo-ping' s HAN Xian-feng®
(1.School of Economics and Finance . Xi’an Jiaotong University »Xi’an 710061,China ;
2.School of Economics and Management s Northwest University » Xi an 710127 ,China)

Abstract : Based on the panel data of 33 industrial sub-sectors from 2004 to 2011, this paper em-
ploys threshold regression method to empirically study the threshold effect of environmental regulation
on R&.D dual-link efficiency. Empirical results show that the threshold effect of environmental regula-
tion on R&.D dual-link efficiency is obviously featured by heterogeneity. Under threshold conditions
such as foreign direct investment, trade liberalization and marketization level, the effect of environmen-
tal regulation on R&.D conversion efficiency shows a U-shape feature,namely the effect of environmen-
tal regulation on R&D conversion efficiency experiences a first negative and then positive process,con-
firming Porter hypothesis to a certain extent. Under threshold conditions such as industry profitability
and scale level,environmental regulation has an inverted U-shape effect on R&D conversion efficiency,
revealing the limited positive effect of environmental regulation on R&D conversion efficiency. The em-
pirical results of threshold effect of environmental regulation on R&D conversion efficiency show that
under threshold conditions such as foreign direct investment and marketization level, the effect of envi-
ronmental regulation on R&.D conversion efficiency shows an inverted U-shape [eature and under
threshold conditions such as trade liberalization.industry profitability and wages, the effect of environ-
mental regulation on R&D conversion efficiency is featured by positive linearity overall.

Key words: R&-D dual-link efficiency; threshold effect; environmental regulation
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