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Abstract

Optimizing the industrial structure through ecological compensation policies is an important meas-
ure to solve ecological and economic problems. The existing literature currently focuses on quali-
tative research on ecological compensation, and lacks quantitative research. Therefore, in order to
achieve sustainable economic and social development, it is necessary to further explore the eco-
nomic effects of ecological compensation. This paper selects annual panel data from 10 river basins
from 2000 to 2021, constructs a double difference model, and adds two mediating variables, scien-
tific and technological innovation and resource dependence, to explore the impact of ecological
compensation policies on industrial structure upgrading. The results of the study show that the im-
plementation of the ecological compensation policy has improved the innovation ability of indus-
trial science and technology, reduced dependence on resources, and promoted the rationalization
and upgrading of the industrial structure. A heterogeneity analysis was also conducted, which
showed regional differences in ecological compensation policies. Finally, this paper provides policy
recommendations for industrial upgrading, ecological compensation and adjustments to related
policies.
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Table 1. Sample selection instructions

= 1. BFAEEUREA

HikC HrIg@ a1 P ]
1 VYN =i ] 2016
2 ZRILIRIER AN 2008
3 ARk BioMl 2014
4 TE AU ] 2012
5 [EAMARIRC A g 2005
6 TTVL - BRI Gizye 2016
7 IR i 2010
8 FAJETL baed] 2015
9 VG 9k = VT 4k i 2014
10 IR VAR TR i 2014

4. SSIESHR
4.1. RS

X2 R TABRNBRMES SR, Hrh IR Rd $28 T 2000~2003 FA9EHE . BL TL B4t
{E A AT s AR H R ZE R, DU A SAMEBOR SR R, HoAd Treat = 1 FoR A6,
A LRIV SAMEXH) TL EASE . B/ME S REXLAERMEX BT TL B/, A4S FMEX P2
M A,

Table 2. Descriptive statistics

2. Mgt

N mean sd min max
TL 4202 0.400 0.445 0.000188 4.030
TS 4202 1.294 1.633 0.0579 42.65
LnGDP 4202 9.621 1.076 5916 14.62
Lnlabor 4202 11.88 1.164 8.453 14.34
pinvest 4202 0.999 7.618 0 444.6
Urban 4202 0.215 0.205 —0.722 0.917
Lnfdi 4200 6.646 1.491 0 12.90
Tech 4202 0.336 0.347 0 1
Rd 3629 0.238 0.147 0.00820 0.765
Treat =1 2662 0.355 0.403 0.0002 3.748
s Treat =0 1540 0.477 0.500 0.0005 4.030

=
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DID X} TL 223 FAHC, Tl A= A MEBUR 1) 52 e A 50 sSeste gt X 1) 7= Mk 454495 DID % TS 24
FAEA G, Ul BA B A AR A M BOR 1 St , M X 1= L 5 R IB 045 B, BRES == i b S 3G
R HI 154F .
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E, U SIMEBUGRS, A B TR AME X R QI K, RIZHL X T BF R PR B3R B A R
AIFENIE I, NI s T 2 i) B AR . AN /A8 & Tech 43 #fT DID X4 A & TL. TS HI5EM,
U ) R E 35 22, Tech FEHAURYE T/ EH . BRUE H2 310E.

H(6)~(8)F LR T- B YE MG o A 25N 4G 56, DID %t Rd 1 [ 9 2 808-0.016 HAE 1%K7KF E 2%,
VB S AR A AMEEUR J5 A B T B A X P2 BRI O, BNzt X 3R18 T AR S AME S IS
AT F AR IR T R, B K REIRTE 9 IR . NN AR & Rd 4T DID SR AR &
TL. TS HIsZm, BAKRBIYE S, Uil DID 5 Rd REWS A R0 58 gl AME2 X 77 b 45 44 £ 0 25 15 (TL)
FAR P ) FEH(TS), Rd EHARYE T AEH . R0 H3 531E.

Table 3. Benchmark regression results

3. FERFER

(1) ()& HEE A (3)~(5)Tech [ BE (6)~(8)Rd HIH /2B
TL TS Tech TL TS Rd TL TS
DID —0.106%**  0.269%%*  0,107%F*  —0.074%**  0.178%F  —0.016%¥*  —0,099%k* (. 275%**
0.01) (0.06) (0.01) (0.01) 0.07) (0.00) (0.01) (0.05)
Tech —0.305%**  (.853%#*
(0.02) 0.11)
Rd 0.255%%% D 503k
(0.06) 0.21)
LnGDP 0.003 0.099%*  0.260%**  0.082%**  —0.123%* —0.011%** -0.010 0.067**
(0.01) (0.04) (0.01) (0.01) (0.05) (0.00) (0.01) (0.03)
Lnlabor  0.456%%*  —1.766***  —0.051%  0.441%%% —]723%k% (0 ]8]%** 0.412%%%  —(,823%**
(0.04) (0.19) (0.03) (0.04) 0.18) (0.01) (0.05) 0.17)
pinvest 0.001 —0.005%  0.002%¥*  0.001**  —0.006%*  0.000* 0.000 -0.002
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Urban 0.131%%%  —[ 185%%*  (301%**  (222%%* —] 44]1%*%% —0.035%* 0.146%*%  —(.887***
(0.04) (0.18) (0.03) (0.04) (0.18) (0.01) (0.04) (0.14)
Lnfdi 0.018%%%  —0,139%%*  —0.011%*  0.014%%  —0.130%%*  (,014%** 0.012%* —0.062**
(0.00) (0.02) (0.00) (0.00) (0.02) (0.00) 0.01) (0.02)
_cons —5.160%*% 2D A14%*E ] 598FEE 5 G4TFRE D3 TTTHER ] QOSKEE 4 530%EE | ] 462%*H
(0.43) (2.12) (0.30) 0.42) 2.11) (0.15) (0.53) (1.89)
N 4200 4200 4200 4200 4200 3629 3629 3629
R2 0.052 0.040 0.690 0.094 0.054 0.088 0.051 0.081
F 36.584 27.828  1485.508 59.241 32.405 55.013 26.282 43.406
e BT ARRMERAELR; =, o B RIRIRTE 10%. 5% 1% RFEKF NEE. U RE&ERME.
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FEASAMEBUR B EE k BN, SIS H 42 R re g5 &3 . MK FIIZES . W g,
TE k < 0 AR B 4%, WEBAFRF&-PAT SR, 2, WRTE k> 0 Ik R s % B3 L Ihel
NEE, MRE I SRt HABCEPAT 20T, C&E T REMNER, RS TPIraAmRKk. X ik
K g AT 1 AR, ATLLE R k<0 #), XF TL /9 g (EIEH P BRI REREE, RS0
W HARR IR 2 AT E R EER . MM k>0 TFh, g IFEKIE R R E, RAEEIMEE
TR R S 2 M AR st X 1) Ml 5 ) O 25, B i b (0 7 b 54 B DA E - 6FF TS 19 g 8, fE k<0
HAIR L A28 H IRNA REOA 2%, RSO 5 AR s i M BiA — @ M 2 51 T M & > 0 FF46,
B IR KR H AR %, RUIESIME.
B 16 4 2 3 it X 7 Ml 5 4 v A K-

4.3.2. REFIELE

U EE 72 4375 (DID) %2 Tt FARG 56 (¥ A% o JELRE 5 2 Rl A0 Kb 380 20 B 2 R IERCSRE T TR REAT A7 015 T SR R g s
N BRI RE” M RBUKIRRE, 2 mt it Rl oh 45 AR T Re th I 7 I, FRATTA B A
AR y WARSIRA AR 23] 1 HARBCR B BEHLIE R 50 . AR SO R BE LR 1 Ab 2 4H P A,
EVBEALIERMAVE N SEEG 2, 5 “HBCR BT R MRER TR . HTACERAR 121 M,
BHIAAE 70 N E, KT EM 191 ANSEAFFENUME 121 NSEAER “Ohszifdl” , Bikx 121 ME2AES
MR R, SRR “OVBOREE R BHTREIE. EE AT 500 K, 53] 500 XENALEFES “H
BUR RIS {51 R ArdERZER p (), SUGERATATLAZH]H 500 A “OVBOR AR E” il /5L
(04 SARRL p B, Wil 2 fros. B2 i X fgRoR “OVBURBIVER” it REITRDN, Y SRR
FEMEAN p (RN, HZRR Al REILZE B A, Wl SR Al REOG L) p (8, B4R 2 DID £
RS THE-0.0113, /K TP ELEEEMEAT 0.1, WNEFTT A, it RECKEERAEZ ST, K
ZHUGTHEN p EEKT 0.1 (7 10% 17K F LA EE), XRHFRAOMETHEE R 2R ER, WS X =
b 25 K TR 52 52 BV AR S AMEBUR 5200, HERR A B B BEATLYE R R 2

4.3.3. TR

it B IGUE AR SCHTIE HUT /A5 & Tech 5 Rd IR, {1/ Bootstrap EHEATHRLS, 455 w15 4 fy
7o K Bootstrap V3T 1000 (R E R HHFE, 95%EL1E X H 45 RIIAEE 0, H PAEINME 1%/KF LB,
YLEARHE AT Tech 55 BHEAKM8E Rd 72 A S HMEBER R P 85 e B AR T i SR 5 17 A ER .
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Figure 1. TL (left) TS (right) parallel trend test
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Figure 2. Placebo test
2. REFIRY

Table 4. Bootstrap mediation effect test
3% 4. Bootstrap ;EH NS

95% B {7 [X [H]

AR WfR R SRV € Z1E P 1A
TR R
TL 1000 —0.1714 —0.0637 —4.44 0.000
Tech
TS 1000 0.6531 1.1135 7.61 0.000
Rd TL 1000 0.4456 0.6399 10.85 0.000
TS 1000 —0.8086 —0.2817 —4.03 0.000
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ST AR SR ZE R, 22 5 ISR 6 R T AR HIHT RVARS R . & 5 RS S HMEER
Sehtixy TL BIEASE S, MBS & DID M5 R KRG, 4/ i A 45 R 2, X 511508
BEAERDAZE FARF, i PIE T ARSAMEBOR R it X P 85 M 1) S B R B . 6 6 &
WAESAMEBUR S TS MENEZE, K ms a4 H DID REEE NIE, X5 EIALS
FHEACE, SRS AMEECR R (e B AU X 1) Pk 250 T s Ak R e

[FI AR R R, fE4 5 fd 6 1, PUB VLRI DID B0 REEHA B2 B 5 HMEREM R, X
AT ARG BT PG AL T 2R VE g R X, A2 FE . M AR IR I AR AR A, AR, B
18, FFah JBHIEE =, HE — KRS 30 ) SRR B AL AR P R R 2 — =k, AR T P s A
AN A = RS PRI R R, P AR S FE . HIR, RTRRAE LRI TR, BB RE
A A AR a3 DX A5l b 5 4 ) pe AN o T P SRR BRI BE ) R A E B IKK T, R&D & 2R K (2020
SETORBNT SRR B A 4.3 1470, T 2EFKF 786 1470), F ANOZHEREMR, &
AR N G F BRGNS, BRI RH A R MR, 1ok, PE5EH 25 R R AR IR B 48 5t
TEIAHR . 2015~2021 A PSR ML MO S8 INIT 6000 A, 5 EEH 0.16%38 % 0.2%, RIEFTIA F /2L
LRI AT, K B SR BRI e PR AR A AN T 7 b 5 ) ) i B 2

Bl 3 P e VLR X (1 PAT ARG, AR S AMEBUR S0 /5 58 —4E 5 TL KRBT EARE,

Table 5. Benchmark regression results of TL in different watersheds

%= 5. TERE TL MEEEFER

POJN=iC  ZRIL K T BYL  VTILERL FE=VL ML VBRI LT

DID 70'0*99** —0.205%* 70'3*61** 70'231** —0.067#% —0.223%*%% —0265%** —0,062%**  0.045  —0.497%**
(0.01)  (0.07)  (0.04)  (0.06)  (0.02)  (0.02) 0.07)  (0.02)  (0.06)  (0.11)
_cons  4.124%**  5503%  —1.004 —7.808** 1346  —1.010 —7.298*** (.807* —7.595%** —4.075
(038)  (3.02)  (0.65  (3.14)  (0.85)  (1.53) (133) (044  (1.03) (421
Controls  YES YES YES YES YES YES YES YES YES YES
N 1670 154 242 286 528 154 616 198 220 132

R? 0.159 0.707 0.363 0.248 0.142 0.620 0.150 0.230 0.592 0.628
F 49.965 56.684 21356 14.669  13.791 38.398 17.107 9.131 49.361 33.747

Table 6. Benchmark regression results of TS in different watersheds

2 6. NEERIE TS BUELERIALER

WON=YL R AR JE FYL O YTVEERD HW=I0 mIEYL PRSI LT
DID  0.684*** 0.142  0.809%** —0213 0.106** 0.290%** 0366  0.349** 0599  0.565%**
(0.02)  (0.09)  (0.12)  (0.29)  (0.05)  (0.06) (032)  (0.15  (0.61)  (0.10)
Ccons  6.312%%% 3122 1490  7.485  5.055%* 1859 24.621*** 4493 13780 —1.972
(1.15)  (381) (227) (1532) (1.73)  (4.07) (5.73)  (3.72)  (10.80)  (3.98)
Controls  YES  YES YES YES YES YES YES YES YES YES
N 1670 154 242 286 528 154 616 198 220 132
R 0369 0368 0407 0659 0377  0.499 0.190 0367 0.209 0.585
F 154784 13.679 25721 85913 50292 23379 22710  17.679  8.994  28.142
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Figure 3. Parallel trend test of TL (left) and TS (right) in the Sanjiangyuan Basin of Tibet
& 3. A= LRERE TL(A)TS(R) FATHE RS

Table 7. Mediation effect results of the Three Rivers Basin in Tibet
F£7. ABZIIREPNHRER

Q) 2 3 “ (6)) Q)
Tech TL TS Rd TL TS
DID 0.303*** —0.009 —0.765 0.067*** —0.030 —0.291*
(0.03) (0.07) (0.73) (0.01) (0.08) 0.17)
Tech 0.177 0.544
(0.12) (1.28)
Rd 0.232 —3.313**
(0.68) (1.49)
_cons —1.102%* —7.400%** 14.380 —0.394** —8.928*** 2.483
(0.59) (1.04) (10.91) (0.14) (1.27) (2.76)
Controls YES YES YES YES YES YES
N 220 220 220 190 190 190
R? 0.555 0.596 0.210 0.670 0.557 0.248
F 42.409 42.836 7.704 58.919 31.117 8.143

X TS ARG A LR St Jm a3 T L P A2 R 20— DA 30 VU X A R A R, G5 R LA 7. S
EBAMEBEN R B — R Bt E R, HIFRIEAD BRI AN ZR NIRRT, BoRE)
WO TL. TS PSR, SHEMOBUY TL BRI R %, X TS A 82 1iHfEH . BIAZ R4
AAMEBRN P =TT YRR R AR G 5 SR — € e e, (XA it B0 IR I st 1% 5 21
PSS ST, I PO X SR ] 7L S s PR R R, diig s B —
.

5. ZR5R=

LR, EBAMENSI 2N T X AESEE, 2020 F£HEK CESEZEMELRTTSR)
X A A I A BN ESAMER R X, P EELSHE K R E RS RY, AELEREA
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PN A BRI P R DA KSR =PI LB B Ry . XUEE 224 I 48 SR R 7B SR A BUR e P\ g5 M
PALFEE TL R AR, T b5 M s A FE 4L TS R Tk, DR AE A AMEBOR N  mm H IX 17 Mk 45 1)
THER] T =R EERIER

B IRFERHEEETCT ARG BRSPS K T B P 2 A R B A2 TP A 2L
JS2FR G SRR, A S AMEBOR A ST (A5 A X RAG Ry st AL A b B2, BAMEDOREAME ST T
WER FEARTS R HTR B T B, HESh TV SATHE s, BT . [, Mgt ml DU T folk B
IS E AR BRI RBRE P, SRBL B S kS5 R AL T

F=, REMAESIMEBERAAAEX AN ZES . b R pE, BE S REOR R X
WA LI, BT S, RS DL S B R T R AT HEVE T o (HGE,  PHIEURIX (B
SRR A G, SO, AT BEAE DR O FLARE IR 00 S B R AR v B B AR, AN 7 )
LTI/

N T RIVBERASERRCR, R TAE, (R TR, AR LT BOREW: 25—, BUFN
RAEAFMLIX R, FE B BRI /1 SR, S EAAE €M ES, #EBUF K
Mol B, AW EEBOR BT, AREA R P XS ST A PR A, (AR B BRI SRl 1R
JERA A RS L.

5, BURNARSER IS A S AMEBOR . ARIEASCII T, ZBER K SC RO B, (A SR
e BTSRRI R A, WXAE L, SEECKREmR AL . Rk, BUS S EAEBOR S
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