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Impact of Value Realization of Forest Ecological Products on County Level Development

Gaps: A Case Study of 26 Counties in Mountainous Regions of Zhejiang Province

Xu Caiyao'?  Wang Ning’ Kong Fanbin"*®  Shen Yueqin'’
(1. Institute of Ecological Civilization, Zhejiang A&F University/Research Academy for Rural Revitalization of Zhejiang Province ,
Zhejiang A&F University Hangzhou 3113005 2. College of Economic Management, Zhejiang Agriculture and Forestry University
Hangzhou 311300; 3. School of Economic Management, Nanjing Foresiry University ~Nanjing 210037)

Abstract ; [ Objective ] Within the context of promoting common prosperity for all people, the impacts of value
realization of forest ecological products on the development gaps of 26 mountainous counties of Zhejiang Province were
studied in order to provide a scientific basis for formulating policies for common prosperity in mountainous counties with
rich forest resources. [ Method ] Based on the panel data of 26 mountainous counties of Zhejiang Province from 2001 to
2020, a system of indicators for multi-dimensional assessment of development level at counties was developed to measure
the development levels of counties and the development gaps among counties. A quantitative analysis of the impacts of
value realization efficiency of forest ecological products on development gaps among counties were conducted by means of

remote sensing and geographic information system technologies, InVEST model, Super-SBM model and two-way fixed
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effect model. [ Result] 1) The overall development level of the 26 mountainous countiesshowed an increasing trend from
2001 to 2020, and the development gaps among the counties showed an expansion first and followed by a narrowing,
featured as an “inverted U curve’. 2) From 2001 to 2020, the value realization efficiency of forest ecological products in
the 26 mountainous counties increased significantly, and slightly higher in counties based on ecological development than
those based on leap development. 3) The improvement of the value realization efficiency of forest ecological products can
effectively narrow the development gaps among counties, and slightly better in counties based on leap development than
those based ecological development. 4) The value realization efficiency of forest ecological products can narrow the county
development gaps by improving the output value of forestry secondary and tertiary industries, the level of technology
application and human capital. [ Conclusion ] The value realization efficiency of forest ecological products and county
development level in the 26 mountainous counties of Zhejiang Province showed a significant upward trend from 2001 to
2020. Factors such as industrial development, technological progress and qualification of human resources affected the
value realization of forest ecological products and the performance of promoting balanced and coordinated development of
counties. Therefore, each county unit needs to make efforts from the aspects of innovating the integrated development
model of forest ecological industry, improving the ability of technology application and operation management, and
enhancing the complementary advantages and holistic development among counties, so as to comprehensively improve the
efficiency of transforming the resource advantages of “lucid water and lush mountains” to invaluable assets, promote the

coordinated and high-quality development of mountainous counties, and take the lead in building a demonstration model of

common prosperity in mountainous counties with high-quality development.
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Fig. 1 Analysis framework of the effect of forest ecological product value realization to county development gap
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Tab.1 Input-output index system of value realization efficiency of forest ecological products
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Tab.2 Index system of county development level
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P AR AR A 2 7 A (B S R 2 S A 7 Ml 2 R
B B AR KRN % AR T 945 BIL R 46 N B
WORRZR FEC AR ML (T, 2022)
i B A 0 fiff A X R A AR i (LR )
1oy RIR DG 2R 0 G 56 3 3 A4S 1T A AL, L A R
LU

Indust, =B, + B,EFF, + Z;:IBJ.XJ.“ SR WP

(3)

Tech, =3, + B,EFF, + Z/’_’:lﬁjxm N
(4)

Human, =B, + B,EFF, + Z/_":I,BJXJ.,.I vt A te,,
(5)

A H; Indust, \Tech, . Human,, 535 A #7144 (1 X 26
A BB 7l 258 AR AKCE R T B
2.5 TEIRASEHIERE
2.5.1 ZEHN ARPWEHII RIS HRY E A S
P A AR B QR (AR ST LR 3) .
DA% AR B A SCR O B i B AR ol BBk
JRZEIE A% O Ff R AR B Ry ARORCAE R 0 1 S5 B
)W AR I BR T ARMCAE AT O (52 AL
R OHWERER A ZHMMHNEN N, KL%
FHOCHIE S IR BN B 6 AE & , D& Tk RAKF
BRI RN, KK 2S5 2% & RKFE#HD)
G (BEARAE, 2022) , AR SCR A AYY GDP By EL %
i, QELAKT WL RIS i b X 28 PF 3 K
AN /N b XA 22 B (SR A B S 2019) , i 10 % B
R J 22 HE AR R AR SOR LR A B 5
N F A RAE . GBURN W B FURL U I i
BRI R U A A TE (R TE, 2011) , 43 0 4
Ve (2 4, 2019) , o i xb B 4 & 8 22 1 1
HEER, A SCR O B GDP R

KRAE, @I FEAEBEE S5 25 &R K%
KRR B L R EENE, Har, ki
Jit Xt DX 35 2 JR (14 5 M) A A i — RO, . i il 1% it
W — 5 1H g 98 42 BE Ik 4R R DA T AR i 28 T B
K(ZFa B4, 2016) ; WATAEIM K XIME B KRN
AN YRR IR (BT A, 2018) o AR
F& B X R JT T R A B R SRRAE, OXFAMT
JRORRBE XA I R R e Lk R ) R
BN oL 5 kA1 e R0 e A B B AR Rk Bh 4
TR (T, 2001) fH LA B ST S Y X AN T i 2
PRSI & U A 22 HE (CRZLZE, 20115 Fh ik 54
HL2011), AXRHH#AEB OBE GDP AY L H
TAE,

IVHLWIAS & 3T AR AR A SN E S B
55 4 /N EL U R 22 B B WL A0 M, BR AR AE AR
mn (B S PR = B3 2o 7l 45 A R R B R N K F
FUN I3 %A T 90 45 BL o 40 /N BBk T 22 0
Or= g8 Mol 7= Ml A 25 A R A 25 7= M Ak
FRARA 25 7= b A S B0 4 /0 B S e 2 ) LA
7 ANACEHE B A6 I B R 7l BB T 28 5% 7 M A5 A
Mr— 77 1 R 3 I AT AN T Ml AR AR A S
i /A 7 Y Al | S - = - S N S N 4
T R MO B — 7 TR A AR AR AR S
st U B S B 45 /N B3 2 i 25 BE LA o MOl 7 ol 25 4
NN, SHECHR(BFELE, 2019) 4K
SCH RO — =7k B 5 GDP /Y L 8 R i
QF AR HARRL K- 1948 T+ B8 £2 5 A= 77 2
ORI gE N BBk R, AR E A
7% (Qing et al., 2019) , 3 i3 £ \b ALK £6 7K F- Sk FAE
S — 77l A AR R KT A A8 Ak, LA SR A AL AR
BB XBUERRAE, OANTRAEA SHCH
JE(MRELT % | 2015; FERSE, 2021) , ARk A J1 ¢
AAF R RO A 7 AR A 3 ARl Ml
NGB RO N T 58 A KOS Sfe i, L AR 3
2 . Human=NumxHC, 2/ Human 22 78 M0l A
JIGEAAE R Num FRos Mol Mol A 54 HE R
ML N FT AR IR o & F MRl N J7 %A K P46 45
LA W03 1 V2 22 #E BRI AT I (M kA
8, 2015) , FIEEBEE MR AR S EH
BN W B SR (R AR A, 2021) R A 2R
PR TR A 2 A G AR N B L SR A T W
AIKF-
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Tab.3 Descriptive statistics of variables

7 Y 5 e 4 R A ¥{H T 1 22 F/ME RRMHE
Variables type Variables name Sample size Mean SD Min Max
ke g R A 2L 15 o i
?)J(ﬁﬁ’—ﬁxi SHRREE 520 0.076 8 0.060 5 0.000 0 0.297 4
Explained variables County development gap
. o FRARE 25 77 A0 1 52 BRA0R
e B8 25 BRARIE A i (iR
. Value realization efficiency of 520 0.765 6 1.217 2 0.044 0 21.138 8
Key explanatory variables .
forest ecological products
éx? o 7 A7
;:(f??’i}ﬁ kop 520 10.034 8 0.780 5 8.203 9 12.425 2
Economic development level
I B Ak KT
ﬁﬁ%ﬁﬂé kF 520 0.218 3 0.126 0 0.043 1 0.602 2
Urbanization level
Pl 22 BRI th AR 520 0.200 0 0.116 9 0.000 0 0.7133
Controlled variables Local fiscal expenditure scale
Al i
AL 520 0.740 4 0. 445 0 0.045 5 6.481 1
Infrastructure
Xf il F
J&I\ﬂ:ﬁk&g 520 0.163 8 0.139 6 0.000 1 0.894 0
Opening-up Degree
b 4544
FE, HH 520 0.013 5 0.011 9 0.000 3 0.054 6
Industrial structure
BLb 5 it kP
y ﬁjli . &7'( kp 520 11.958 3 0.727 4 10.539 3 14.005 6
Intermediary variable Technical level
A
NITA 520 0.086 5 0.062 2 0 0.3218

Human capital

2.5.2 HBERR AR K 2001—2020 4 #i
LA ILIX 26 B, B4l A A 8ol £ = a2 TR
P F0E SRR AHE . AR & PR SR IR T (LA
GATEE) LA RIS %, HARF SR £
B R B B | R R R B
i AR | b R B | i v 2 HIOR RO A 32
BT b B2 e T AL 2% 15 B v P s ]
%&*Ef(http;//www. gscloud. en/) NEE&SE L E Lk
> (http : //data. cma. en/) | H [E Bl 24 B 9% I8 34 5% Bl
2F 58085 o0 (https ://www. resde. en/) | [E 52 Hi BR
ARG R B s H 0 (hitp . //www. geodata. en/) Fl [H

H 9 e R Bl 22 B0 P8 o0 (http ://data. tpde. ac. en/
zh-hans/) ., T YE B M B4 ok B B & F M & 4
Z1L(FAO) Fi 4k 94 = B v H & G 0 52 it (1TASA) 4
A T Bt S BOHE PE (HWSD) g v [ A R B
(11100 J7) 5 R a8 2 DOK = 1 i
W SCEE E (Yang et al., 2021)

3 RS0

3.1 HIEALR20 BEEZERKEREFLZARBEEN
Tk 41T

2001—2020 “F#TVLA 11X 26 B & K LB
Wik R 22 BE R R AR B & 2 r R, 2001—2020
WL I X 26 B BLIUR K ST 5 1k 2 335 47 3

KA e, BBk oK 7 19 °F 218 B 2001 4F /Y
0.315 7 JFZ 2020 411 0. 482 5, Wil 1L IX 26 &
BRI B R gi /My fbas . Bk
Vi, BLUR R 22 B AE 2001 4F & 2016 AF R B AP
KIA T 2016 43K B WA 5 B # /b , T 2020
AR g A 21 AWK, 2002 4FE LUK, WiV A
St Ll v P AR TR, B 7R 8 W Kk A X
(37 A7 s DLW P RS X O FE A R &R L X
(‘i) KR, g5 BB E R IR (S KA,
2022), 2015 4F,3X 26 AN R A ik B & T K e
K B a4 B8R A B R R K (B8 S
fi, 2022) , W& H WK KSR BT 7E T
=AW A LK 26 ok R R 4 47 1) B4 Y
i, S 22016 4EF 2019 4F 3% P A~ B Bk R 25 BB R
HH I, WA X 26 B B k% J 25 05 49 25 1k
BHFFE B U A7 R ( Kuznets, 1955) o &AM
&, 2001—2020 4, 76 B 3 K JR K S A e 36 K i
B WA Il X 26 HE LR RERZ2HMH U
R RRIE X — LR AE h [E 48 bR 2 5% ki 22 B oF
FEHPIRA L (Ying,1999) .

it —2 438 2001—2020 4E WL 1D IX 26 B H
WOk RK, RN 4 BioR, 45 A (LA I IX
26 B B s i & R S 7 & (2021—2025
YRR R &R AT LR, B E
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AR B ) R SR A, #E 2001—2020 4F (8] 19 & UL FHAS #2001 44 0. 088 8 & JE S 2016 41
K 4E FRIF, B 2001 4549 0. 315 7 3§ % 2020 45 0. 157 4 DL & 2019 4F 4 0. 168 2, {H % JEAE % %1%,
1 0.482 5(K 4), A XM K JEKFTE 2001 — BJ5 T 2020 4E T+ R 0. 263 3, VLI A4 & R 3 B b
2020 AW R R AL R, BILX E TEILKX, ZRAKTET 2015 Ff 0.2, EARE
2001—2020 48] 1 & JEACF B Ab TR AL, Bk AR R Eh PBoT E B B 1 & TR SR R KT

0.60 1016
— 050 f ,0‘14
[} f=9
3 0.12 S
= L w £
i— 2 40 010 3 2
B S 30 0.08 B
¥3 006 B
Mz 020 | vz
=
2 4 0.04 2
© 010t “
: 10.02
ol o vy
(=3 — o o < wv o o~ o0 [*2) (=] — o o <t wy o o~ oo (o)) <
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 — — —_ — —_— —_— — — — — o
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
o o o o o o o o o o o (o] o o o o o o o o o
EHY Year

—e— EIfRB/KT County development level —O— EIREZHE County development gap

2 2001—2020 4FHITA X 26 H & K K B3 & i 22 B i A8 A 34

Fig. 2 County development level and county development gap in 26 mountainous counties and of Zhejiang Province from 2001 to 2020

£4 2001—2020 EFHTHALR 26 EEFHERKTE"

Tab.4 County development level in 26 mountainous counties of Zhejiang Province from 2001 to 2020

Mounta'flz S%Ounties 2001 2005 2010 2015 2016 2019 2020 ﬁf
%42 B Chun’ an 0.108 3 0.118 2 0.1456 0.222 3 0.295 2 0.267 1 0.347 1 2
JKF% B Yongjia 0.107 5 0.117 0 0.1554 0.207 2 0.242 8 0.256 2 0.269 9 1
FFH B Pingyang 0.1123 0.121 2 0.1533 0.220 6 0.2553 0.279 4 0.282 7 1
% # £ Cangnan 0.3157 0.324 4 0.3539 0.427 9 0.454 8 0.448 6 0.482 5 1
KB Wencheng 0.106 8 0.1059 0.136 9 0.204 1 0.3228 0.2813 0.287 9 2
Z& i £ Taishun 0.122 1 0.122 3 0.144 9 0.195 2 0.281 7 0.265 3 0.304 1 2
L Wuyi 0.129 9 0.145 5 0.208 8 0.293 2 0.299 2 0.317 1 0.2775 1
42 B Pan’ an 0.124 3 0.1315 0.185 1 0.261 2 0.318 3 0.297 5 0.3159 2
FI 3 X Kecheng 0.190 4 0.127 4 0.176 7 0.226 3 0.250 1 0.2550 0.384 2 1
MITIX Qujiang 0.088 8 0.093 5 0.124 2 0.147 3 0.157 4 0. 168 2 0.263 3 1
JLILT Jiangshan 0.099 8 0.104 8 0.1450 0.202 0 0.262 3 0.263 5 0.285 1 1
# 1 B Changshan 0.1379 0.137 5 0.180 3 0.222 6 0.316 3 0.297 3 0.3220 2
FF 1k & Kaihua 0.116 4 0.113 6 0.153 8 0.205 6 0.287 3 0.265 3 0.304 1 2
J& 1 £ Longyou 0.103 1 0.115 4 0.161 7 0.2270 0.260 6 0.261 3 0.304 1 1
=78 Sanmen 0.106 8 0.1115 0.1552 0.215 8 0.296 5 0.288 3 0.303 8 1
K& B Tiantai 0.142 2 0.158 4 0.1838 0.240 7 0.336 7 0.358 5 0.3479 1
lrJE £ Xianju 0.117 5 0.138 5 0.154 5 0.207 6 0.328 2 0.319 8 0.309 7 1
FEHBIX. Liandu 0.2310 0.1975 0.303 0 0.402 6 0.364 0 0.394 7 0.359 6 1
Je Sl Longquan 0. 160 3 0.171 6 0.216 3 0.266 3 0.317 7 0.299 7 0.316 6 2
#H H & Qingtian 0. 100 2 0.126 6 0.209 1 0.249 0 0.369 6 0.395 6 0.358 1 1
= FE Yunhe 0.183 2 0.1950 0.264 5 0.3380 0.348 9 0.314 8 0.3126 2
JKIE & Qingyuan 0.207 4 0.2319 0.258 1 0.305 4 0.388 7 0.366 9 0.387 0 2
25 = B Jinyun 0.1219 0.132'5 0.184 1 0.245 8 0.307 6 0.286 8 0.303 7 1
% B B Suicang 0.146 0 0.1412 0.176 2 0.224 8 0.276 4 0.271 8 0.307 7 2
FAPHEL Songyang 0.124 0 0.126 1 0.175 5 0.246 4 0.305 4 0.282 1 0.305 1 1
578 Jingning 0.1218 0.120 8 0.144 0 0.198 7 0.300 4 0.277 2 0.324 5 2

OFRIh | BRI 2 FREBEEE, M TREIE, A RS TR INEES . TR, Type 1 represents spanning
development counties, type 2 represents ecological development counties. This table only reports the results for some key years due to limited space. The

same below.
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1E 2001 4Ff8 = F 0.2, F 2015 4E#a 1t 0.3, b )5 14
FiX — KRBT, aMB Rl EEE IR
IR %5 B B B FIE S5 B
RUM JG R AR AEBARAKF (0.1 247 i & Al | Bl
ST 2015 A EL 2020 4F T 0.3 6 H 2 R EL A
5 = S e I 112 oy N7 s o T I 1
WIVLAR LXK 26 EL o o 43 Ml XA W fin PR ki, Jt L
S = ) SR A VT IX Y K R S HL g
AR SR+ = WA Bk R 22 IR K

2001—2020 “FEHF VLA 1L X 26 B B 5k Jre 22 1B
LS RNEE S FiR . B ETESEM N & RM
PR (>0.15) , 10 ML X AE % 48 B ) — BHOh kSR VK

JEIX(0~0.05), HIE 1 AJAL, 2016 4F & % 22 0] Py
Bk e 22 B B ORI —4F 2016 4 BF 55 XA 12
ASEL () KRR AL i T XA B s % R 22 i
TEARSRAL T 2 SR 9K I IX, A & 22 B AN 9 K,
WA 85 B 4 J 26 v 35 AR IX 7R 2010 4F 2015 4F Al
2016 4E M & RALHIX (>0.15) , 5] 2020 4E5H N & R
W11X(0.05~0.15) ; ERKEEXEEPRITEM A
FELTE 2015 45 F1 2016 4F Ry K AL H# X, 5] 2020 4§
Gy R R T I IX MR VR JG IX, BARE K, 20
AESEWTTT AR X 26 H B3 & A J 5 1R B 7 HE 5
R G DX Ry R TR Oy I, i e B b B
EE[R5 5 7 = O - Ol = SO (1 -2 1 0 P <3 o 2

RS5 2001—2020 EHTE LR 26 EEHAXRBRER

Tab.5 County development gap in 26 mountainous counties of Zhejiang Province from 2001 to 2020

1y X E

Mountainous counties 2001 2005 2010
F 2% H Chun’ an 0.019 5 0.024 7 0.021 4
A 5B Yongjia 0.018 7 0.023 5 0.0313
FFHE Pingyang 0.023 5 0.027 7 0.029 2
& Fg £ Cangnan 0.226 9 0.230 8 0.229 8
AL E Wencheng 0.018 0 0.012 4 0.012 8
& Taishun 0.033 3 0.028 8 0.020 7
i SCE Wayi 0.041 1 0.051 9 0.084 6
4z B Pan” an 0.035 5 0.037 9 0.061 0
I3 IX. Kecheng 0.101 7 0.033 9 0.052 6
WYL IX Qujiang 0. 000 0 0. 000 0 0. 000 0
YL Jiangshan 0.011 0 0.011 3 0.020 9
# L& Changshan 0.049 1 0.044 0 0.056 1
FF L B Kaihua 0.027 7 0.020 1 0.029 7
Je 4 £ Longyou 0.014 4 0.021 8 0.037 5
=17E Sanmen 0.018 0 0.018 0 0.031 1
K G E Tiantai 0.053 5 0.064 8 0.059 7
& B Xianju 0.028 7 0.045 0 0.030 3
SEAR X Liandu 0.142 2 0.103 9 0.178 9
JE R T Longquan 0.0715 0.078 0 0.092 2
7 M E Qingtian 0.011 4 0.033 1 0.085 0
Z 1B Yunhe 0.094 4 0.101 5 0.140 3
Kt & Qingyuan 0.118 6 0.138 4 0.134 0
2% 7 B Jinyun 0.033 1 0.038 9 0. 060 0
% 5 B Suicang 0.057 3 0.047 6 0.052 1
A BH B Songyang 0.0352 0.032 6 0.051 4
7 B Jingning 0.033 1 0.027 2 0.019 8

2015 2016 2019 2020 A
Type
0.075 0 0.137 8 0.098 9 0.083 8 2
0.059 8 0.085 4 0.088 0 0. 006 6 1
0.073 3 0.097 9 0.1112 0.019 5 1
0.280 5 0.297 4 0.280 4 0.2192 1
0.056 8 0.165 4 0.113 1 0.024 7 2
0.047 8 0.124 3 0.097 1 0.040 9 2
0.1459 0.141 8 0.148 9 0.014 2 1
0.113 8 0.160 8 0.129 2 0.052 6 2
0.079 0 0.092 7 0.086 8 0.1209 1
0.000 0 0.000 0 0.000 0 0.000 0 1
0.054 7 0.104 9 0.095 3 0.021 8 1
0.075 3 0.158 9 0.129 1 0.058 7 2
0.058 3 0.129 8 0.097 1 0.040 9 2
0.079 7 0.103 2 0.093 1 0.040 9 1
0.068 4 0.139 1 0.120 1 0.040 5 1
0.093 4 0.179 3 0.190 3 0.084 7 1
0.060 3 0.170 8 0.151 6 0.046 4 1
0.2552 0.206 6 0.226 5 0.096 3 1
0.1190 0.160 2 0.1315 0.053 4 2
0.101 7 0.212 2 0.227 4 0.094 9 1
0.190 7 0.191 4 0.146 6 0.049 3 2
0.158 1 0.2313 0.198 7 0.1237 2
0.098 5 0.150 2 0.118 6 0.040 5 1
0.077 4 0.1190 0.103 6 0.044 5 2
0.099 0 0.148 0 0.1139 0.0419 1
0.051 4 0.143 0 0.109 0 0.061 3 2

3.2 HIALX 20 ERMRESTRMELHYE
B35 L HFAE

2001—2020 4, Wiyl 4 X 26 H FRARAES
sl P S 30 AR A B B S B S T R S L (EUOR []
BB B A TE 2 5 (R 6) . MR E XL,
MAYCRAE = 1 W, UL % Bk B DEA A2, 7 T
AR L CYBCRME <1 B BRI E A T
FEH U AR A7 AR A 8] B BE Y 2 A (A] ( Fare
et al., 1994) . EURF 2 B AR A 2001—
2020 4 fE)— B AL TAE T LK B T DEA A

R, BAT R AR AL 257 A S8 BLASCR K RTIR
DX EERRIX e B =B SR TR A Ok
RN AEY I8 DEA H XA ROKF A AN 54y dk T
DEA JCRICIRZS | AR AR 257 il B 8 55 BR AR A OK 1 B2
mHAR S, A Tl R E I E K
a8 AR R iR E LXK COF R S 5
AR Y A 8 43 4R 03 4b T DEA XA 380K F, ZR AR
AT AL I S BRACR BAT BRI S T2 18], il
Jadk ka8 SRR F I E AL T DEA AR
ARy, HRCRAEAE T 0. 6, B R KT 25 18], ik
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M SCEL = AEAE S 18] — E 4L T DEA &
HORAS U HIE OB B, 20 45k AR pRAE S 7= A
EHEBCRE MR T 0.3; Mo, BIE Rt =

FE 55T B R ARARAE T S0 SEBUSCR (B AE 2020
AT 0.6, EAHEE M, 20 Fok A+
DEA RCRE I R B () BB 5 R & T
80% , FLAT L B AR A A5 7 T BE 2R 3

F6 2001—2020 EHTIH LR 26 ERHESFFRMESARE
Tab.6 The value realization efficiency of forest ecological products in 26 mountainous counties of
Zhejiang Province from 2001 to 2020

Mouma[iji fﬁounues 2001 2005 2010 2015 2016 2019 2020 f‘j:
522 B Chun’ an 14.1252 3.946 3 3.261 6 2.218 1 1.820 1 1.759 8 1.950 2 2
7K 7% B Yongjia 0.090 7 0.136 4 0.323 3 1.069 4 0.224 6 0.176 3 0.741 8 1
F-BH B Pingyang 0.162 3 0.283 1 0.457 8 0.746 9 0.516 3 1.005 1 0.984 6 1
& Hg £ Cangnan 0.124 0 0.273 5 0.603 0 1.164 8 0.494 8 1.019 1 1.016 1 1
K E Wencheng 0.044 0 0.083 6 0.178 3 0.1389 0.081 2 0. 068 2 0.271 3 2
Z& I B Taishun 0.095 1 0.141 8 0.251 1 0.340 3 0.277 3 0.210 9 0.729 6 2
B E Wayi 0.579 4 1.172 7 1.044 9 1.042 1 1.156 8 0.7150 1.000 0 1
42 B Pan’ an 1.0199 0.889 8 0.368 9 1.039 6 1.073 2 0.722 6 1.000 0 2
H 3K X Kecheng 0.1415 1.019 1 1.110 7 1.103 7 1.145 4 1.3156 0.736 2 1
MY IX Qujiang 1.0315 0.733 1 1.008 6 0.614 8 0.744 0 0.647 3 0.512 4 1
YL T Jiangshan 1.036 1 0.529 6 1.048 3 0.561 6 0.6316 0. 646 3 0.461 7 1
# 11 £ Changshan 0.636 9 0.628 5 0.205 4 1.018 1 0.944 2 0.9552 0.744 5 2
FF 1k & Kaihua 0.586 0 0.375 4 0.242 7 0.430 2 0. 668 8 0.547 8 0.404 5 2
JeliF & Longyou 1.126 4 1.211 5 1.014 4 1.122 8 1.097 5 1.076 4 1.108 5 1
= "TE Sanmen 1.3899 0.367 2 2.183 7 1.252 2 1.240 3 1.030 0 1.063 3 1
KB E Tiantai 0.754 4 0.187 7 1.433 4 0.576 0 0.601 9 0.501 5 0.628 1 1
il JE B Xianju 0.239 3 0.190 8 1.3517 0.415 3 0.428 8 0.387 7 0.247 8 1
SEARIX Liandu 1.137 1 1.015 1 1.032°8 1.054 1 1.0829 1.577 4 1.078 2 1
J R 1l Longquan 0.444 8 0.3850 0.459 1 0.572 8 0.524 4 0.448 9 0.7659 2
H M E Qingtian 0.218 8 0.196 2 0.246 9 0.373 9 1.958 9 0.291 4 0.722 8 1
2 ME Yunhe 0.4356 0.527 6 0.445 2 0.582 4 0.444 8 0.300 1 0.692 3 2
PRIt B Qingyuan 0.234 5 0.259 3 0.407 9 0.768 9 0.522 7 0.470 9 0.767 4 2
45 = 8 Jinyun 0.444 3 0.339 3 0. 406 7 0. 647 4 0.516 8 0.552 4 0.893 4 1
#% B B Suicang 0.3819 0.367 1 0.471 1 0.680 5 0.526 8 0.429 0 0.754 0 2
4 FH & Songyang 0.541 8 0.485 6 0.742 4 1.000 5 0.697 0 0.520 7 0.857 3 1
5T E Jingning 0.3859 0.307 1 0.401 1 0.491 3 0. 406 3 0.282 8 0.663 6 2
SEYI{E Average 1.054 1 0.617 4 0.796 2 0. 808 7 0.762 6 0.679 2 0.799 8 —

b — 2 85 (I LA 1L X 26 B i bk =X i
9SG 77 %8 (2021—2025 4E) ) h R 43 19 Wk K R
A% 4% B S AR AR S A (B S B (EFF)
DL Ay fif 49 20 19 4052 R A% (PTE ) Fl LA 2%
(SE)#ATLRG M (R 7) , /T LLRE M, A B Kk 2k
HL 25 A BB Y (E (0. 815 8) i T 15 bk & JB 2K
H.(0.728 8), B EREI B ER B WHCREB
i B R R =T B R X e i B
BORME KT 1, HoAx 25 B A 8 R [ B2 B3 1 IR 0%
RS BAN SO R FRE sk SR B
EL MR MEART 0.4, FE RN T4 Rk
B, T B 3 2 L 3 R P A 2 7 A 1 S B A G
() F AR KAz B S PR 7% EAR T, X — 45 TE
WL (FLILR A, 20225 Wang et al., 2022) FIFH K
7 (R SRR, 2022) Y AF 5T H 945 31 THIESE

3.3 ZMESTFRNEZTNERNHE/NEBLREE
BE B9 B 43 A

3.3.1 ARAXZFRMILEINL LR ALK £IEX
FemF 2l & RS T AR AR A A (S BT B
I J 2 I ) B IRV R 38 A XA VT AR LK 26 ELAR AR
AT SIS B TR 25 HE 2 A AR O R
AT Rz, B3 A T WA X 26 ELARAK
AR AT i U S ARG Y (B S B R e 22 B B A
2001—2020 4[] 22 A ke e, o AR A 2577
M 52 AR I M SR TE 1 BHiE BN sh; Balk
JEZEFE W IS BT R TR S, nTLUE £
MRAZS 7 A I SE B 5 B Uk e 25 BE AR Bk
PRI AR B, AR S 7 SN E S
R HE BN 4/ Bk S 22 R . AR, X AR
ARG RS R R Bk R 22 R ) R T
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Oy IR B AR BT I A% i) 8 A &0 X A
IR I AN BE NG ) Ml Sz R R P A 28507 il A {0 52 B
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x7

TR T T5 i 2t — 2 R 50 B MR AR 257 A A (B S B
RS B8R 22 B R

HIEWK 26 ERREZRERNFRES RN ELHARREHER"

Tab.7 Average efficiency of value realization of forest ecological products in 26 mountainous counties of

Zhejiang Province due to of different development types

ey S EBKREKE
b & Spanning development counties b 2 Ecological development counties
Mountainous county Mountainous county
EFF PTE SE EFF PTE SE

2% 2 B Jinyun 0.512 7 0.557 5 0.919 1 S E Wencheng 0.120 5 0.1299 0.926 9
HCH Wuyi 0.953 3 1.032 1 0.917 5 K6 & Qingyuan 0.471 6 0.598 3 0.864 0
% F £ Cangnan 0.613 7 0.700 9 0.862 5 Jo SR 7 Longquan 0.500 9 0.824 0 0.690 5
=75 Sanmen 1.105 5 1.504 4 0.745 2 #% B B Suicang 0.486 7 0.687 9 0.7852
K& E Tiantai 0.597 7 0.698 8 0. 876 2 # 11 & Changshan 0.727 5 0.807 8 0.884 0
7 HI & Qingtian 0.3820 0.420 6 0.948 0 P2 5 Chun’ an 4.205 7 4.8157 0.846 5
YL TT Jiangshan 0.771 6 0.874 5 0.892 2 2 B Pan’ an 0.876 6 0.930 2 0.942 1
F-PHE: Pingyang 0.551 6 0.609 7 0.900 9 Z& )L Taishun 0.274 0 0.303 5 0.929 4
HABH B Songyang 0.6353 0.702 0 0.9230 FF 1L B Kaihua 0. 466 7 0.524 3 0.907 3
FI 3 X Kecheng 1.064 0 4.086 9 0.483 9 5t B Jingning 0.395 3 0.428 6 0.928 0
YT X Qujiang 0.775 5 1.049 7 0.7415 = A1 E: Yunhe 0.448 5 0.540 7 0.869 7
Al JE B Xianju 0.467 4 0.504 9 0.924 5 A4 {H Average 0.8158 0.962 8 0.870 3
SEHRIX Liandu 1.065 4 1.143 7 0.944 5

K5 B Yongjia 0.293 4 0.321 1 0.939 4

Je it B Longyou 1.1428 1.162 3 0.983 7

F-¥{E Average 0.728 8 1.024 6 0.866 8

DEFF 75 M 2577 5 A0 (i 55 R, PTE Fm 4l 8 R 23R, SE R MU 8L,

EFF represents value realization efficiency of forest

ecological products, PTE stands for pure technical efficiency, SE represents scale efficiency.
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Fig. 3 Relationship between value realization efficiency of forest ecological products and county development gap in

26 mountainous counties of Zhejiang Province
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Tab.8 Baseline regression results

. JEE ] )5 A A AN AR [ 7 BN X In] [f 52 RN
< H OLS Individual fixed effect Two-way fixed effect
Variables :
(1) (2) (3)
ARARAZAS ) i A (S BR -0.017 1™ -0.018 5" -0.017 17
Value realization efficiency of forest ecological products (0.005 1) (0.004 8) (0.001 1)
BB K 0.126 7" 0.058 0™ 0.127 0
Urbanization level (0.024 2) (0.0230) (0.0367)
LR BT 0.025 4™ 0.025 3" 0.025 4™
Economic development level (0.004 8) (0.008 2) (0.001 1)
F it 152 it -2.89e-05 0.010 1™ -2.89%¢-05
Infrastructure (0.0059) (0.004 0) (0.002 4)
UG 0 B S H AL -0.027 6 0.026 4 -0.027 6"
Local fiscal expenditure scale (0.0235) (0.0249) (0.002 8)
X A0 I R S -0.017 4 0.005 8 -0.017 4
Opening-up degree (0.018 8) (0.018 8) (0.003 8)
I~ -0.1852"" -0.176 0" -0.1850"
H# HIT Constant
" onstan (0.040 9) (0.071 4) (0.019 5)
N . il il
x 2 1 )
Yo XXHLRL Regional effect Controlled Controlled
NI 1l
IS [8] %2 1 Time effec
] Z4% Time effect Controlled
F 26.24 7 27.317 35.88 """
R? 0.2359 0.3503 0.5197

OFE 5 M EUE J9Fr e e, # | wx Fll sk J) B FRIRTE 10% 5% 1% K FE E i3, FlE. The values in parentheses are standard errors. * |

## and ##% denote significance at 10 %, 5 %, and 1 %, respectively. The same below.

3.3.3 SF AWM LU ES R R AR
B 2 B ) AR AR 2577 i (8 52 BR8N Bl
Ji 2 R ) S50 T BROMR AR 2 7 A 1 S5 IR X
Bk BB Ml g S | 2R, H
U, E— 250 B e i 2% BRI AR A Ok R o By ik
P00 85 Rk 9 s, W LA, BRAR™ a0 1
SRS A B T X L 3 R R 22 B A 0 A A R
KIRISE RS K R B Al o vh #4453 8 UE 52, 43
MFE 10% F1 197K F i 7R 5, il R A0
AT DL A B 5 e S B AR MR AR AR A 5K
IR R E0(0.019 2) lLAES K EIE (0.018 7)
[N U B R Ry 3 U e = & A
oy HAACRUL B R R BT 1 AR AR
ARAZS 7 i U 5 B ARk R B Uk R 22 K 46 /)
0.019 2 Hifi;; R K B EFGHRT 1 BBALIY A
AR S R S R AR, B BR R 25 IR 4 /D
0.018 7 ¥.f

FEE AR A WA KO R4 B kR K

it TR, b B R RIS AR R R
B WA K B R B E N I, A B 1% A
10% 7K - 13l ik 7 K 56, 0 B X 5 b % e 2 EL A
ERRRICE WK R & 1 R, Bk R
22 MR 3 B 0.160 1 1 0. 063 2 Hifii, 23K
JRIKT- R B R I A 1% K Ll TR 5,
VLI F sk R B AR S R R EN T, &5
KRR 1, BSR4 B4R
0.030 1 A1 0.028 3 Fifi; , Ik 4 Ak K F Fl 28 5 & e K
SR Sl A R 22 B 7 AR T RO 1 3 ) P AT RE
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M S5 H AT B 22 oAk (AR N FHIK P B N T B
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Tab.9 Regression results of heterogeneity analysis

=N
2=y
Variables

AR 2557 b 1052 B R

Value realization efficiency of forest ecological products

WK
Urbanization level
2P R R
Economic development level
S A e it
Infrastructure
BRIV BSE A
Local fiscal expenditure scale

XA FF R
Opening-up degree

BT Constant

RZ

i B e 28 S B KRR
Spanning development counties Ecological development counties
-0.019 2" -0.018 77
(0.001 0) (0.005 3)
0.160 17 0.06320"
(0.034 6) (0.034 3)
0.030 1™ 0.028 37"
(0.007 8) (0.006 4)
-0.003 1 0.001 2
(0.010 1) (0.006 4)
-0.076 8 -0.0390
(0.068 8) (0.0267)
-0.010 9 0.007 1
(0.024 4) (0.036 3)
-0.232 8" -0.197 0™
(0.066 5) (0.0522)
0.228 0.300

3.3.4 AAMIT®H ETIHMERIHER RS
77 B A 2 R R AR A B T AR BUR e 22
PR (AR o i) B A7 AR P AR M ) L, 3 A o 48 2R
25 EEE OLT 8 B A ] Y 5 DR R T R
o 18 R A [R) L Ry i DR ) T B Y
A VRS ) AR 5 R e 5 e B Bk R 25 R R R R
A B A B b, AR ARSI AE B s, R
RIS P SO 7 = 5 - = N Ny NI e o
FORMA S A SE AR RBEAIC . X T % n)
14 A B, R FH A% O fiff T A i B R AR A 25 7 A A S
PR ) Wi e — WA Sy T AR i AT B B /N
T Aliih, 2 10(1) 4538 5w, BEARAL 25 3 5
SCH FE A ] 05 5 S AR — 5, BRIV R MR AR A A
STEIRCE AR A B T AN B Uk 25 PR IRt A
ARAE 577 it i 1 55 B A8 2% R Bl ke o 2 B ) A G
KR LT WIE,

3.3.5 #BaEHditk 1)BRygEELeE, RAE
Bl i R A i 1 O o A A L B R 2 R Y T ik
Bl DL — B B BUR R A 558 IX 4 B B
S S K F- S4B B 25 (E R R AR % H 1 B iUk e 22 1R
FEAT IR S5 2R A0 10(2) Firzs #0078 i AR K
BN EL YRR B EEMARA SIS
5 [ 5T ST (1 S HIE 2 A AR — 30, 2R WL A 4 £
TFE R RE W, 2) HEBR S AL B, 25 8 3 W
LA ILIX 26 B i or B (X i) Al AE 2 R A2 1) A
SRR DR 3R S ] T 7 AR — 26 S H i, DT T P A AR
8 T U 45 5 | 5 o 245 2R P R A 1 | PRT akeox Bl e 2

FEAE 1% 57 £ 4b 38 47 4 2 b B, 4k 3 25 2R i 3%
10(3) B Fi7n . &5 R R, B0 i B AR o R MR S
P S B RAE 1% K P b3 5 kG 5, E B A
7 AT A 25 SR gk

3.3.6 MERAH K EiREIESE R T LK FF
ARAE 577 i 1 55 BRSO 2 T B 85 A7 3 /N LUk
JRZEME 45 I, #E— 25 X R 2 AN (E SRR
A 8RN BUR 25 R 1 B AR AL R T R, BT
HISCH RIS 53 BT, 51 A ML 2548 B IKE RN ) ¢
A=A LA B AR ORAE 25 7 (8 52 BRI
AN EL IR R 2 B A LS &5 Rk 11 FiR .,
F2e 11(1) AT LA 7=l 4548 0 1 H R 50 35 R
T, 0 B RRARCAE 2577 i A S 30 880 % AR A 2 R Ml
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Tab.10 Endogenous discussion and robustness test results

A BRARAZAS 7 A0 (8 S B S — 0 Ak

PR

IS Lag the efficiency of value realization of Replace the explained ﬁﬁ)% .
K X R Shrink tail
Variables forest ecological products for one phase variable (3)
(2)
PR ZS 7 i SE IRR e -
AR A5 i B 15 AL ~0.007 4 -0.0113™ -0.018 6"
Value realization efficiency of forest
. (0.003 1) (0.004 9) (0.004 7)
ecological products
SR ALK -0.003 2 0.118 5™ 0.057 2"
Urbanization level (0.0304) (0.023 2) (0.0229)
29 K KR 0.0321" -0.000 1 0.025 8"
Economic development level (0.015 4) (0.004 6) (0.008 2)
B Rl 2 it 0.009 4™ -0.000 2 0.010 17
Infrastructure (0.001 6) (0.005 7) (0.004 0)
R WA B H LA 0.013 3 -0.069 27" 0.028 1
Local fiscal expenditure scale (0.0389) (0.022 6) (0.024 8)
X Sh I il R 0.005 1 -0.007 0 0. 006 1
Opening-up Degree (0.033 4) (0.018 1) (0.018 8)
" -0.2373" -0.001 4 -0.180 0"
H I Constant
& onstan (0.136 1) (0.039 3) (0.071 2)
R? 0.642 4 0.073 8 0.518 5
F11 ERANFKRKRER
Tab.11 Mechanism analysis results
- L G HAKT NI EA
- Industrial structure Technical level Human capital
Variables
(1) (2) (3)

FRPRAE 25577 i M (B 52 BRI
Value realization efficiency of forest

ecological products

¥ 22 4 Controlled variables & Yes
L IX B Regional effect J& Yes
i [8] 0 Time effect J& Yes

HBI Constant
R® 0.293 1

0.000 7*** (0. 000 2)

0.044 0™ (0.010 5)

0.163 4™ (0.060 7) 0.005 5" (0.148 5)

& Yes & Yes

JZ Yes JE Yes

& Yes J& Yes
11.055 17 (0.912 6) -0.090 2(0.087 8)

0.368 7 0.353 7

4 HigHER
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W AR A 3G 1R A By B Sk A kR 1 R
TAE, R Tl IX 26 Bz B R X AR
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SEHLRT B UK e 25 R I 5 e S AR R AL, 32 A
W,

1)2001—2020 4E#T VLA 1h X 26 H H 38 & oK
R R BB K R A BRI 2 E B Y
KI5 4 /NG 8] U B R

2)2001—2020 4F# T4 1L IX 26 B A=
i SEEECR B B B A S R Rk
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dm
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AL, TR R R BN R Bk R 22 A A
AL BB Y GDP RS, 23 i 22 5 S AR SR i
P AL, RSN PR A A A AT K i v I 1Y) i XM LA
S AR R, AN T B R S 2R B 4D . B
IR W SRS AR £ 384 T R A% 446 /)N L Bk e 22 B, U
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