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T H A5 (5 B 5 A O 34, b J7 SBORT A A0 A 100 PR 85 3 L AP 1Y) S S it A 5 T e e [l v
B F TR LA R 0 30T S JRE I by PR B VA LR 48 T i BT i R R (RO AE T A B R A 7R R (TFP) 1Y
1) 520 2 AT BN HC 2 A S N IR, X T A b D7 BURF AR R B e 2 R E B
FUAT , o B PR 0 3 B 2R Oy 2 A 7 B 42 A ML R B . st P08 J22 T &, 3 28 WL BOR 23 9 /0 A
A A B SR AR SN A B TR BAS |, AT B XS TFP 3§ 7= A S ) 52 e 5 (8o AT DA el 8 20 5 o o,
18 1 PR 358 75 e A olk A 7 Y R R 22 B A S SR AR R, PH I R {2 2 TFP 3% KK (Bovenberg and
Smulders, 1995) . BT b F 92 , 47 BUE 45 B0 ML ) B T RE 180 3 A M EAT BOAR B, iX — A BT b B2
S A B T2 3 TFP 54 (Porter and Linde, 1995) ;-4 1] 8 52 W 4 b 18] 22 2% fid &, A1l % TFP 38 K
P A L SZ N (Tombe and Winter, 2015;Li and Sun, 2015; Andersen, 2018) .
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()L MM 5, Tombe and Winter(2015) .Li and Sun(2015) . Andersen(2018) F) B & it 1tk
i Ml A A S BR  R A X R T S R R AT T RIRA A H IR R R BE RS E IR ALY
JBT 6 A A5 T S T 478 12 A 5 AL o) o 49 JB 8 A TC B ) A 5 B 2 TR B LR e R A it Bt
VAR R FET | e At ok 4 I 0] L AR SC R S o e A Ml ASE R DU 4 TR 2% 1 R 3 2 o) T b [ My B
i B8 R R 28 5 o B R R L R IR R R AT TRCE W R R AT L A TR R S AL AT
A T B LA IBORE oA A Al 3B R WL AR A S5 T A8 i e R T 37 38l T A S5 A A SRR Y R
W RIG 58 T BRI o0 M7 B9 BE S, B A b o s AT B 4 L B 5 R A 3 A AR TG S TRP 4K B 5
L HAUER o R M, A SO e o0 B 3R BT B R ) 0 8 49 8, B A5 L ) 30 ek K T 0 TRP S K
FRAERSCU R GE T L7 B B . X O B A SIERF 7S B A R 2598 4R At — A w7 i BRI A RS . 22
T LA & A 52 UEAT 97 & 30 B0 55 0 1 30 5 3R W B 0 TFP 38 4 7 A A TR B9 52 ), — 4> 1] B 114 3 2 i [
e ML 1 B2 S Pk

(3) B SEUEAF BT 100 7, 5 © A B9 32 B T 300 Al B8 AN ), A SO SR e g SR i X R 3L 5
OB N 58— B 2 30 T4 , LA A SCERIR 40 BT I 58 EAT TR ARG 30 . 87 28 , ) ke o T ik LR
AT 30 4F 1 Hi 2 TIT RO S WA A 25 58 T b D7 BOURE PR 58 ML A 1 TP 35 4K 8007 DL KR g B A O i
B 5 FLUC, A AP b Al 50 A SRR A 25 4 1 BRI L A X il TFP 38§ 1< 0 Ml 28 T 47 ol P 22
R ERCRRZ N, UL B F W B 5 IR RO oy 1A e R B R S T BOR A TR RY A AR
PR B (], B — 25 0UEE 22 43 1k I TEU3) 45 A AN 6 J2 L 4R A 28 Greenstone and Hanna(2014) (Y fi
SR WA 20 OUEE 22 43 SR W, AR 031 S BR458 R 6T TEP 398K Y BRUR P e, OF 64T T — R B B F i
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1. 224
AR SCRER B5 R W) AR AL G BORF L TR K o B 7 57 1 R 92 A7 B4 48 TR ML ) BOSR L T
AEAZER WMEBENN., W FEERFEN, KR LE T o, GIEICAER) A1 4 77 % 2, (B35 fig
BN o a, BB T A Z AW & R B b B e T H AW & B MAEE T 8,2, RN T LI 72 .
dz, = u(z,)de + o (z,)AW,,u(z, ) o (z, ) K W, 43 50 R ER I P800 A A6 s 8, e, Az, B A L HLBR
S R R G(a,2) Ml gla,z) o A TG R] F RN .
Eﬂfwe*ﬂ'u(c,,mt, (e, )= (1 =n), mp>0 (1)
Hep B REM AT o HIEIER 1/n HH BB EREEE, o, ML RFEFHE ., 0L E
B —FN . RTBLRAES M =B SC R, B A SCHR 32 2 R B R8s . — 2% 75 Je ek
m, AE N —Fh IR TR B AN A A AE 7= SR s R SR BURR v B9 A 77 R B, B 5 G HE AR Al
PR — R R FE . X PR T RN A, 5B — P O B 3 (Tombe and Winter, 2015) . K, 4
CRBUSE —Fh ok W an R 2R Aol A= R R AR
Yiu :f(zf,nkmlw mn) = [(Zf,,k,y)ml:;m ]vm:;u(%)y’ a, v e (O’ 1)57 20 (2)
Sy, Bl b RSB0 Al 0 VAR AR SN M, = [m,dG (a,2) WA
ZF TS Y HE R BB, M > 0 ] R % i B RS e HE R L B M/M 20 T BRI R R, R B R R
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m, <k/9, Bel0,1],6,>0 (3)
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il 7 5 0 A B o AS B A, 0 RIT A A Ml T I %) R T B AR T (LTS e HE O e S R Y L R
PR Al Wy B B AR AR, R Al AR 7 A O o 3X 2 WU A M A A R LA HE s 25
ELAS ] A 7 S8 Al B 4 B2 AT S IO ) BEAT BT AN [R] , DSt 2 e 28 Aol Jm) B R e . S e Ak A 1R
2 R ReHE RS e, 3 (3) S5 o ARA R (2) A 1y, = 007 s ket L (SR ) Al KA B
AR LR
da,/dt =5, (ay,2,,0,)=1,(a, z,,0,) + r'a, —c, (4)
Hob s, (a2, 0) WA ZAEE L, (a,,2,.0,) = v, — w,l, = (r; + 8k, J9 A 50, 8 T %
S HYTIHZ o oy 50 Sk 0 A RH 4 R (R B R g 7= ) BCR (R & R %), BLA -
r=rl(1 = &) £el0,1) HAEERZESE ZIE T &Mk R ERE . KB/~ TR e,
e & = OIRE T R E RPN . A ) BT 5 ARSI 0 B SOk IR TR 5 (0l T8 Y
G A FRPAT IR, A lb 5 I 0 R HEHR A DR 29 R (B2 5, 2017) -
k,<Xa,, A =1 (5)
Forr B G) — 2 20T 4 il R K T s AR, A Rl IR R BRI Al G T I Y B 2 e
AN A —E I Al KA B R AR BRI T A SV E KN e, BOR BERCE Ak KT R
) 40 I % AR P 0T RS 6 A 5 AR e X T A2 BR B Al RN L A AT o)l A 7B R SOk 4R A
BF 29 AT AT LA 6 4535 B 155 1) 400 JB0 o A 0 KO 3 R b A B T Al B Rl AL R AR G A A DR R
W/ B R T ) AR

2.l R AL AL 5]
A £ IR SRS 18 3R Al ) 8 f SRz A ) T £
Aol FEAE I 5T R A BT 29 5T 38 SR Ak R $5 KAk SR A % AR Ak [R]85 TT 75
l” ((l“, Z[-/, 9,) - wl l af—lzsvkﬁv-ﬂ-ﬁ{l—u) Jl/[l—(l—a)v} (6)
o Hll(ﬂ—l)zgv/[(l—ﬂ)(l—v)Wqz <z
k,(a, z,,0,)=min(k’, Aa,) = ’ Lo (7)
Aait’ zin 2 5[;

o W, TR Al

1/1(1-8)(1-v) ] 1 [1=1-a)v]
1-(1-a)v (l-~a)vy _\y N !

:H: _ av+B(1-v) (1-a)v i T _ (I-a)v m

Hor s T, = |:<_ s, ) ( 0, ) (M,) } il W, = ( w, ) M‘,)

Y

S v, (a2, 0,) = W,l-mv [ 0;;—] zgvk5u+s<1_y~. ]1/[1—(1—a)u](+;) L Y R AR R R (7)) A B

©  CATBFFIE H R T 09 R ) BOR B8 R 15 G HERCS BEAS 95 8l sl 7= 4 HE AR b BR ), 53 g v 30 (3)
B = 1HIMETE A SCRY —FiRe o X3 IR 25 7 S8 ) 2 AL 36 - 24 8 = O, R (3) B AL A XS Al 75
PR BEAT IR o B e (0, 1) (1 I8 U 0T A A PR SR AR (omd ok Dy 338 068 ) - — 2 PR 7R 28 07 AT PR 1Y, i
Bl o BRI, 2R AR BRI 20 O SE, T T A B0 558 2 3R A, B o/ ok 388 8 5 — 2 L ) BB SR T E A i Ak
B I IBBE BT 14320 B 4 e HE A
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FCAARSATFN S EFR SN E KT, Mk, = kB A 0k,/0z, = avk,/[(1 - B)(1 -
v)z, 1> 0, (B FEE T L RMTCE R T Aa,o FEHIHL, B R0E TEIME (2, = (Aa,/m,) "0 ") 1)
i Ml T I B ) B 24 R, T T R R R B D4R K DT 5 B 5 AR N 57 B A I L 3 A R
PN iﬁ%lﬁlfﬁ/ﬂ?/\ LR AE DR 3Z IR A 8 2, R B T AR P R R K . PR R T B
M A= 7 S (L, A, 2% 30 2ok 5 e PR J5E B d  BE A FH 4 30 TR RORI Al G e AR R R [ 2 B e A R
léﬂﬁ,}ﬂﬁﬁfgiﬁuﬁ%?@ﬂﬁo

TEX(4)—XK (DA RT Al ZEE R 7% LU KA T RO , WA I F Bellman 75 & 1 — By
AR

pV.(a,, z, 0)—Maxu( )+—[V(a z,,0)s,(a,,z,,6,)] +— [V.(ay, 2z, 0,)u(z,)]

2 (8)
3 d
[VH ((l”, Zirs 01 )0.2 (zu )] + (:hf VH ((L”, Zirs 0L)

1
—
2 97
Ci (ain Zirs 61) = [avu (ait’ Zirs 01 )/00’]7”1’
Hrb v, (a2, 0,) AR
3.HHHESEFEE
S0 V% M I AL TN BE AT 3 0 57 2 T 3 AR A
K, = J'k,,dG(a,z) ZJ’ai,dG(a,z);L, = fli,dG(a,z) =N, (10)

o K R L, 53 B R 38 A 20 W RS AR RN B 57 sl o R, AT AR S R 0 RN A R R
(1-B)(1-v)
Y, = Z,(K*L™“yYM l:ff (azdzda} (11)

(9)

S, - fy,,dG(a,z)%jEkFtlj = K26, 7,8 S0 TR A 8 502 B 4l 62 7
FI — D = S0 30,0 = [ [ (a2 dads TR {8 B A AL ) B

VP02 = [ [0, e ) e T S R A B SBR T

BEGE S A ARG 0 4 B, 2 T AR A AR
5K/ A NS VIR R B SR

dK, /i =[1 = (1 = a)v]¥, - (g7l + 8,)K, - C, (12)
= (1 - a)vZ,Klavle*a)v*lMﬁlﬁ,(%)? (13)
=lav + B(1 = v) 162K L0 () =8, (14)

Frt €, = [ e,d6ans) Tl 5 208 B L&l K, A DR 22 26 A 0 T VAR 2 o R (13) A
(L) F W), T3 T 0895 B0 3 7 AL BV A B 3 BN O A B R ARAS 1)+ 5,) JF A%
5%%%$mﬁﬁﬁﬁiﬁuwﬁL fi—TEH B -v)F =[1-A(1-0)+A2],

Rk g(a, z)TEl:[!ll]—FKolrnogorovﬁﬁufjﬂE g .

(?g(a,z) 9 1 o

e Lela) = o laGoelas) 1+ [0 Goglas)] (15)

X B 7R B BRI BOR 45 8 i BTéHﬁ Bela, DR A EMTEOT , 255 ¥4 b il 2
R()—RXODW{Y, Z, K, L, M, V,, Cow,, r'} %]
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4. B ERE

() S EOEAEMRAR o 7 SC S BEAKHE i [ B0 52 H5 AR G SOk X 4888 S 801 7 RE ME R A . 501
Hhy 3 BURE 57 8l ) SR N ORI B A R R AE M B R R 1R AR 7 RS EL o v Fly 43 511 R 0.53
0.84 1 0.014 , £ 4 Hh [ B9 50H: AT A SCRREGBUE JE Y . AR SCOR 3T TH 2R 8 B 0.06, K5 11 9% 5 i+
BACSRIE 1/m R 0.50, 45 I LR p FUE DR 29 S50 A 43 5% R 0.41 F1 1.15(Wang, 2013; B2,
2017; # FLBCHI EHF,2019) o K4 1988—2019 4F rfv [&] — 45 HH ity 25 A B¥ ORI DI A7 00 R 22 B8 € 1%
90424 BFE TR 2 B BENL IS FE BARAL K < dlogz, = —elogz,dt + odW,, I K & Fl o 43 515 4 0.49 Fil
1,102, it FEREE MK 2 50 0 1 8, b [ 1 Bl = AH ¢ 2 B0 80 d0e o e/ RL 4 1) SCHRAR 3 L AR SCR BL
T R BV g A A ) BT B AR R 4 25 R i A 5 A RN AR 5 B S RO A DT I . M T B X B
7% L 4 2% 19 52 W) BT 4 AR e R T B A TR R B IR R 0.08 5 KA BB B R 01 213X 5 R
Z MR 2 (2017) U — 3D

(2)TFP G RON o P 145 B B8 R i 0T 26 0% v o et JRE A9 52 ) o 1 1 T 2600, B 58 MR il X TFP
R PG CUR GET- LA ) 0 . 24 0 <SSIF, 038k T3 TPP I K R TR, HiX — Az £
G T 0 /NI 5T Y 0 >S5 1F, 0 X TFP 364 7= A 1 1] 52w, H 5 0 g B (IR 1(a)) o 3R
B8 R Ko 7 ) B 7 A R ) (BB N g JRE B 2 0 R A i e 2 5 (L 1(h)) .

1403 T T T T T T T T T 30 T T T T T T T T T

2.5 -
102} E
2.0 E
TFP 1.01 E L5k E
LOF E
1.00 | —
0 =55 05F« _ 0=55 E
0499 1 1 1 1 1 1 1 1 1 0 1 1 1 _I—--_I__—I-__I__—I-__—I_-_
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
0 0

[—vY
(b)) MXTEH (Y) |

— |

LHER (w) FIREAESE (F)

B1 REAFHOEL)NERELZRMEZNEH R0
T AR TP FLE ™ HY R B LAREE TEP AL B3 45 2, S22 48 T SRS R g iy A2 1k o

(a) FHXFTFP

@ HT A E 1988—2014 4F Hy Z% it i i DX B B9 A 50 3 0] - M 098 A R0 35 3 4 7 L SR 43 50 R 0.44 10,40, 1F
WG SCo i, ()W a Mo, XFTS 80y, o E S MO 38, ©F M5 32 2R 0.03.0.005
F10.007( Groth and Schou, 2007 ; Bella and Mattana, 2019) , DL H 3 {8 by L v {H .

@ XM FESRE N AR SR ARE AR EEAF Jr2H o’/ (2e) WIESIM i, BHE R A .
W e T A A 7= AR RS, 5 o SRRl g T Al AE 7= 280 25 Sk . 1998—2007 48, o [=l R LA
BTl Ak X ECTEP (9 AR (1) a3 Bt 1 A HI5E R BOM R 25 40 25 20 500 0.75 71 0.81. %8 T AR SCREIBL MG B AR
W, HOR BN A SR R B(0.6 D ABE R AY IR 222 (1.11), LA 1T e Ao,

® Bai et al.(2006) (W #F 77 & U] : 1988—2005 41 , 1 [ 4] [57 % A [0l i 20 1 00 22.5% , {1 22 F R i 3, i L3/
fH(15%) ARG . 1988—20194F , ] [F KL i 35 K K 43.10% , £l A% &5 R 500, B A B R (B (52.70%)
I WRAE A B . A SCB 22t L (12.40%, 61.30%) F1(18% , 48.20% )i W 4H % A 7] 2 2 1 3 Ak 25 28 H K 446
W, BRI,
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O AR T, BRI ML A 235 W i ok 2800 5 AR R Rl Pl 98 LA ) | B T 52 Wi £ oMl A DR 2 R
B2 i ) 22 2R T 7 A S Y R S, P R S o Il 5 e R A Wl 7 T
1l A Ml 5 00 W e AR R 0 il £ B 2 R 5 (E A 2 R R T B, B AN AR ol AR R Al 2 R AR
RO )M (4)), Z Ay E PELIT o i — Bl 8 N BT 5 M, SCPR 35 ML X ™ Y 30 R AR 28 7 A
AR (E R ) BE R 2R 55 o X 2 PECT R M ARF R T EECLE (b)), Bl 25 8%
A AS G Al ZR W AR R, Ak A M A R Y SR IR B R B IC . 7RI SE R Y 3L R R PR
P X TFP 4% 4 5 B 585 U B "800, o T sl A5 400 285 ROk A, 24 i v B 58 ML AR g BRI 3 v A 0=
21) 55U B 495 5 (B 0=55) I F7 75 — € 22 B, 2 52 B A 055 10 ) 0 22 3R C 1 AR Y AE S W), 38 5
HE— 2N R IR S5 WL 3

9 EL AR 78 SR HLBR A SO T A0 P4 22 R 4 4 A R, of 25 8 B 5 L A X R
BRI - DR B 52 BR Al 55 4 B 52 BR A Ml B 58 A7 Y L B9 LU AR s @i B 52 BR A b 8 9 R B 7 45
RARE o X PSR A, B R A CBO™ B A SR R, BRE LR X A 2 A 5 U R
W, L F U L7 2 TS LA 635 O 55 X ARG T BN AL X TEP 34K AR M i B
P L ) X DA T B e B B R X TP B4 K B i ) R

Lf LT AR SR B, BB AL 0 TFP 3§ 4™ A2 55 U7 8 GIE -7 L7 AL ) S0, 2 58 C e ML Al 7
T BRI RIVER B AL 23 5 A Aol 5K 00 W AR SR BRIl R BRI AT X R R
PSS UTTYR N o DA, LB T, MO B PR AL S 22 T R B A R T AR R RS2y T
J AT DLy i S B 1 5 RREERAR .

()RS RMENE BT o AR SCHEAT T4 3 & SR PE 3 o D5 E A= 7 WA i 51 AN
Azl 3B HE AL LA S B 55 0 A o 5 il B S W TRP 3SR AR I HLEE . @51 AT G 28 A
DA U AT 4R 7 37 980 28 L B SR A 52 o D7 R0 R B8 Al A= 77 bR 880 i 5 | ACER I3 5 4k A0
P, DA P2 B3 IRt S B0 5 0 o (D75 I8 P 2R () B9 A7 B 92 B PR B ML B o, < 170, ORI BOSR
DFIm, < y§10,GREFIERID . ©OUUE—HEESHMMA. FRSITI EELIR ALY,

ZOHBKEER. TERR EHEE

1. E R E R0 E 0 T BUR

R TT RS, B B Tl A R bR, o [ PR 9T e (] A T, A g g R A — )
B SRS T T B I RE ERE ER T R A IR EUR A R . MBCRNE R, E EER
YRR SR A IR 42 R ) SR 5 gl S I 5, R SRR AR B A AR R (AR
ORI B A, 5 B R DR B A K R B AR B0 R B s U 45 R 22 L R B
RO v S v SR PR DR R B M T BRI RSO W o DRy TR S ML TS BURT AR ST, UK O B
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Abstract: High—quality development is the primary task of building a modern socialist country in an
all-round way, and improving total factor productivity is the key choice to promote high—quality
development. Can local environmental regulation and high—quality economic development achieve a win—
win situation? Few studies have conducted in—depth theoretical and empirical analysis on the impact of
local environmental regulation on TFP growth in a relatively unified analytical framework from the
perspective of resource allocation, failing to establish a good logical consistency between empirical
evidence and theoretical mechanisms.

This paper uses the national prioritized city policy of environmental protection to analyze the impact
of local environmental regulation on TFP growth by constructing a relatively unified theoretical framework
from the perspective of resource allocation. This paper constructs a heterogeneous firm model based on
China’s reality, and analyzes the impact of local environmental regulation on TFP growth and its
mechanism from the perspective of resource allocation, and then puts forward core theoretical
conclusions. Furthermore, taking the national prioritized city policy of environmental protection as a
quasi—natural experiment, using the data of prefecture—level cities and industrial enterprises, this paper
identifies the influence of local environmental regulation on TFP growth and its micro—level mechanism in
a relatively unified analytical framework. The core theoretical conclusions of this article are empirically
tested.

The results show that local environmental regulation plays a positive role in curbing environmental
pollution in general and has a weak U-shaped (nearly L-shaped) effect on TFP growth: the policy
significantly depresses the TFP growth of prefecture—level cities; however, this negative effect tends to
decline and vanish as the intensity of environmental regulation increases. Empirical study on industrial
enterprises gives supportive microcosmic evidence. An important transmission channel is that local
environmental regulation has an impact on the self-financing mechanism of enterprises, thereby affecting
their credit constraints, leading to a weak U-shaped relation between environmental regulation and the
efficiency of resource allocation. This paper has important policy implications for improving local
environmental governance to promote the Chinese modernization of harmony between humanity and nature.

Keywords: local environmental regulation; resource allocation; total factor productivity; high—
quality development
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