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The role of forestry digital intelligence in promoting

the high-quality evelopment of forestry
Huo Ran', Gong Zhiwen'
(College of Economics and Management, Research Center of Resource Economics and Environment Management, Northwest
A&F University, 3 Taicheng Road, Yangling Shaanxi 712100 )

Abstract: [Objective] Intelligent forestry is the inevitable trend of forestry development in the future. This paper provides a new
exploration for enriching the evaluation scheme of forestry industry development level by constructing the evaluation index system of
forestry digital intelligence and high-quality development. At the same time, the promotion effect and spatial spillover effect of forestry
digital intelligence in promoting forestry high-quality development were discussed, which promoted the effect of forestry digital
intelligence in empowering forestry high-quality development and the understanding of regional differences, with a view to providing
reference for forestry policy formulation and future development direction. [Method] By constructing the evaluation index system,
the comprehensive level of forestry high quality and forestry intellectualization development in 31 provinces and cities in China from
2010 to 2022 was measured by using the method of coefficient of variation and the method of combining with analytic hierarchy
process, and its temporal and spatial distribution laws were analyzed. On this basis, through Hausman test, threshold test, LM test,
SDM test and other necessary tests, empirical models such as two-way fixed effect model, double threshold model and spatial Dobbin

model are selected to analyze the role of forestry digital intelligence in promoting the high-quality development of forestry, and
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demonstrate its promotion, threshold effect and spatial spillover effect respectively. [Result] The intellectualization of forestry has
significantly promoted the high-quality development level of forestry. At the same time, in different stages of the development of digital
intelligence, the marginal effect of this promotion shows the characteristics of high first, then low and high, but the direction of action
is always positive. Finally, the positive spillover effect of forestry mathematical intelligence on the high quality of forestry in
surrounding areas is verified. This conclusion is still robust when using the lagging first-period data and 1% tail reduction for robustness

test, but the results are different when analyzing the heterogeneity by coastal areas and inland areas, but the conclusion is still valid.
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Table 1 Index System of Forestry High Quality and Forestry Digital Intelligence
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IR T N
Forest land quantity Woodland area
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ﬁ(ﬂ?ﬂl%‘ﬂﬁ _ Intelligent forestry manag forest +j}1§§ﬁiystem +
Forestry digitalization ement
BYAEIN iR
TR B A Number of provincial mete +
Intelligent resource monit orological observation stations
oring EZNE R NP1 +
Number of rural rangers
Bl G B %
i X K A R Mobile phone penetration r +
Foundation of regional di ate
gital intelligence B PN 82 N\ iy 15 +
Internet access port density
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Table 2 Descriptive statistics of data

Vel L brifEZE R =N R/AME
Data name unit standard deviation average maximum minimum
S E=n==N=N
RlERR 0.17 030 0.72 0.03
Forestry high quality
Mﬂﬁz@u{{ . 0.20 0.29 0.76 0.04
Forestry digitalization
Molk Az B AL Bk
Forestry informatization const - 18.04 76.37 177.35 22.57
ruction
PRl A5 B AR K
Application of forestry infor - 23.83 74.43 142 9.43
matization
AL AF B AL LRE KT
Forestry informatization guar - 20.61 77 143.74 20
antee
b 12
LSS 038 i 1 0
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EEa SN A~ 1068.05 1656.07 6381 15
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Figure 1 Annual average level of forestry high quality
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Figure 2 Classification map of forestry high-quality development
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Table 3 Two-way fixed effect of forestry digital intelligence promoting high-quality development of forestry

L (n» (2
variable
Fdi 0.093%** 0.0511%%*
(0.00455) (0.00636)
-0.0000112
bd (0.0000336)
Ir 0.001
(0.000612)
0.004%%*
Gbp (0.00129)
P -0.276%%*
p (0.0574)
0.001
Nid (0.000536)
Tem 0.007%%*
(0.00198)
Pre 0.000119
(0.0000716)
B 0.276%** 0.190%**
constant term (0.00158) (0.0274)
N 403 403
R2 0.531 0.672
1% R2
adjust R2 0.492 0.638

3.2 ARk o T

5 RS BN 4845 R K P S B PT BEATAEAZ AL, A SORHAROL KR P fhe st Ml i i B e ) A2
RNL, SR AT TR AT AR 3 AEEAT TR A A T 2 AT, i3 Hansen 6456 5% 7 30 THIHR TR
FEVEBEAT RS . AR R AR 1000 RIS AR, TTREAR B0 2 28l 1 8 — TR ADOUE [ TR AR 36,
T = TRERG,  PRIHAS I FE O IR RS EAT SAIE AT, RIS R AR 4 Pos. WEER B,
BB A IR LM BT R AR A B AR T, (B R RIRCR 2 B BOE KT AL 5
W EIBEE ML B A KT e v, AR R A AR R S SRS BRI R .
BN T B — T TR Al T 0.136, U B A /K SPAL T 8RR, Mol s i &K e =
BN o ARV R KT i T 3 — AT TR SON T58 AN T TR, REUSTHE Y 0.0672, #lk
AR IR e S5 AT SR 7 2R I TR AT, (E A L ) B AR R s M vt o S PR R A 7 TSR T g v
PERRAR, (EEAE R Fras - 1X AT BE 2 PR AR At R (132 FH 22 S Aol Molk 2 BB R =252 3] 1 B4t
FETHE AT BIRIURBEA S FH 48 77 T A S8 ME LUIR BRI IRE (P 1 B4, 2013), MR LR
AN P S B0 Ml B S HEVE A Psss . A ECE KT 0.6219 I, B4 T
AT, I ARl BOR AL 7K T C A PR e 7K T s bRl g i B X 2 BEA 48 58, 0119 2R %509 0106
2 R REIE.
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x4 Ml HBRRARI S RELARIFL M RHBNER
Nonlinear Spillover Effect Result of Forestry Intelligentization Promoting Forestry High-quality Development

A [X &) RNAR
variable interval estimated value
Fdi<0.3703 0.136***
(0.0255)
Fdi 0.3703<Fdi<0.6219 0.067***
(0.0100)
0.6219<Fdi 0.106***
(0.0114)
el — 0.173%**
constant term (0.0261)
Pd — -0.0000159
(0.0000320)
Ir — 0.001**
(0.000573)
— 0.004***
Gbp (0.00129)
Ppi — -0.233%%*
(0.0552)
— 0.0002
Nid (0.000527)
Tem — 0.008***
(0.00186)
Pre — 0.000111*
(0.0000670)
N 403
0.715
R2

3.3 Z¥[a)a H RN S AT

IR X RS A P R AE RS X IR Trm A5 . DRUREHTC . I T i i A R 45 077 T B A W 1) 2 ] ik
H RO (X 555, 2020) A2 A0 75 TELIBR 90 10 R Ll 5B A o MR i o B e T A 2 i Y 2, R R i 35
= (Al AR AT SCUEAR 56

FEEAT A () TF B A S BRI 2 (R AN AP AE 5 75 o SEEARAOTH AR 1 A SR REARONL ey o B 19 [ A4
KA, AE AR A [F) — DX AU B R AE AR LAk o A SCUR AR T Mol s R 1 4 R B =2 4
K, SRWERPTR. RIERZEBMEIR, Mol @R 2010~2022 52 (8] 34775 525 1025 8] 3 A R,
B = A R A BRI R . T IR R, AT Elhorst(2014) S 36 A8 #% A LM 48256 . Hausman
K96 AL SDM ASE A f A AGr 6 (4 JEL IR T S 17 P 2 XU [ 5 RONE SDML RS EAT SAIE 70 Mo N9 17 S A
el L1y AR TN i e ST T VA D By P ER 4 1B

MEETKF, Molkim iR R i 8] H R RECREOVIE, MR 2 B R HONIE, &
A RE AR A T AE 22 8] _EAMAFAE AN A MO O S BN, S A7 AEMR L g B B R RN AE S B AN . fl T
A AR AR 1 58 L (B IR BE AR S, S B THE5 SR AN RE B S B B A1 P A0 2 )i
RN HSIAEHIBOR, 27 Pace Nl Le Sage  (2008)354ie H FI i i 70 7772, g AR 5 o xa pol v o 8 P52
Wil Z8 5000 RN BN TRV SEUNE A S SR RO o AR i ROME 8 3R, AR R P Al vy Jo B ) 2 1]k Y
RO 2 AFAE L RIBR AR P S WR vet Jo EA FR A W S P I [ A ()82 o b, B 3 T
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x5 MESRELRERE=ZEY

Table 5 Global Moran Index of High-quality Forestry Development

FA DO P fH A PR Pl

age Moran‘l P-value age Moran‘l P-value
2010 0.038 0.018 2017 0.067 0.002
2011 0.033 0.025 2018 0.073 0.001

2012 0.033 0.027 2019 0.076 0.001

2013 0.030 0.031 2020 0.085 0.000
2014 0.040 0.016 2021 0.085 0.000
2015 0.045 0.011 2022 0.082 0.000
2016 0.056 0.005

Fo Ml HEHRENRISRELRTEHERBLER
Table 6 Results of Spatial Dobbin Model of Forestry Digital Intelligence Promoting Forestry High-qual

ity Development

22| AF WA R
it E EIMLIT B pESI A
variable Main effect Spatial interacti irect efiee Indirect effect Total effect
on term t
Fdi 0.015* 0.034%* 0.017* 0.043** 0.060%***
(0.00813) (0.0133) (0.00832) (0.0146) (0.0165)
Pd -0.0000328 -0.0000189 -0.0000353 -0.0000275 -0.0000629
(0.0000309) (0.0000384) (0.0000298) (0.0000444) (0.0000535)
I 0.001** -0.002%* 0.001* -0.003* -0.002
(0.000576) (0.00113) (0.000554) (0.00123) (0.00139)
GDP 0.004** -0.019%%* 0.003 -0.021 %% -0.018%**
(0.00196) (0.00335) (0.00185) (0.00387) (0.00394)
Ppi 0.066 -0.374%%% 0.049 -0.427%%% -0.378%*
(0.0579) (0.107) (0.0548) (0.116) (0.127)
NId 0.002%** 0.002** 0.002** 0.003* 0.005%**
(0.000664) (0.00108) (0.000643) (0.00125) (0.00120)
Tem 0.004 0.001 0.004 0.001 0.005
(0.00299) (0.00432) (0.00300) (0.00452) (0.00342)
Pre 0.0000921 0.00000841 0.0000908 0.0000296 0.000120
(0.0000838) (0.000124) (0.0000826) (0.000140) (0.000118)
Rho 0.167%*
(0.0592)
i [ ] 7 R et
Time-fixed effect Controlled
i [XC ] 5 25 SRt
Regional fixation Ie "
ontrolled
effect
N 403

3.4 73 [a] 7 Ji Mk o it

HI T Aolk IR SR AL R B BURI AN, e e Mol SO /KB 2 ol i BB K, 7E X A1 b
HAT Y (0 S R e DRI, AR B3O A PR b vy Jo 8 ) 2 1) i S A A1 R REA A 3t DX T 8 7 R AV
AW TS DAL SCRRATA SO Ml i SR BRI PPAT 25 28, ARSI (b BV SR TR 48D (00 JShntE, REiEh
DA P Rl s X 70 3 AT 22 TR AL P R 0] ), G5 R UNSR 7 . S5 & S8 LIS SRR BN T 4528, AE
FEAE IR X 3 A& TR X, ARl B3O A bRl vy ot B A JR AT R AT R 2B AR R VR o it X MR R £
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XA IX (R AR ol B A P e i A P Pk, A bt DR AL 50 e X A L X e 2 A FH A D S {EL AT A £
223 1A HH RN o

=7 MBS HRER S RE K R B H U = B A
Table 7 Heterogeneity analysis of spatial spillover effect of forestry digital intelli

gence promoting high-quality development of forestry

A VI X P i 1 DX
variable coastal areas inland area
Fdi 0.017* -0.0007
(0.00934) (0.00813)
22 H. 15 0.021%* 0.114
Interactive item (0.00986) (0.01528)
ELIERUY 0.018* -0.002
Direct effect (0.00966) (0.00634)
g 0.023 0.020%*
Indirect effect (0.01924) (0.0129)
ISY I 0.041%* 0.031%*
Total effect (0.0224) (0.0150)
i AL WELH WEaLH
Control variable Controlled Controlled
P ] o] 28K Rl g
Time-fixed effect Controlled Controlled
X[ E 248 wEcyil! [wEcyil
Regional fixation effect Controlled Controlled
Rho 0.2927%#% 0.298***
(0.060) (0.070)
N 143 260

3.5 Fafditia e

R i e it B A e 3t DX PR MO B A At R A FR TS A, AT T RE 2 T R HESH MO B AL K K e
M FEAFAE A AEVE R R D PRAIE S 8] [ A RN 45 R RSN, AT 73 5 R IR O R AR B s — S0
NTHARE ., WM OERARR’T 1% T 20 AR R RBIE, 2024), d5RWRR. TEARE
RI6 8 e WAETERIE STk, e — IR A S A 9 TR AR 5 N BEUE T R — FB 70 A AR PR R 45 SRy
KRR A% O R A R (1 2 2 RE 06 25 B St W RDXT IRV 25 SRR i, A el 85 R T A f . AR IR SR
SRR, O R AR B B A IR (B VA A T R HO07 TR 2k S e (el ) — B, IR W2 [ ) 1 45
REATH 52 2 N EPE RS AR R T A O [ 9 4

R 8 Ml BB (IR B S B8 & R A= (B M AR A0 56
Table 8 Robustness test of spatial spillover effect of forestry digital intelligence pr

omoting high-quality development of forestry

AR THAE 4 RS
variable instrumental variable Tail reduction test
Fdi 0.025%* 0.014*

(0.00813) (0.00813)

2 HIR 0.032%* 0.034%*
Interactive item (0.01382) (0.01323)
B RN 0.027%%* 0.016**
Direct effect (0.00834) (0.00831)
ks 0.043%%* 0.043%%*
Indirect effect (0.01484) (0.01449)
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RN 0.070%** 0.059%k*
Total effect (0.01700) (0.01637)

A SELt ] EECL
Control variable Controlled Controlled

T [ ] 5 2 [EEEs WEaLH
Time-fixed effect Controlled Controlled

b X[ 5 858 Rt WEE
Regional fixation effect Controlled Controlled
0.157*** 0.016%**

Rho (0.060) (0.008)

N 403 403

AL TR M R R 2B EARE AL AR e dElbiX — s, BT 310 AT
2010~2022 SEHHE, FERY MO ECE AT = 5 B A e R B i b, 32 Y THTAR [ S OMiARE A L TR A
RUFIS (A A AR, 22 A FEIOAIE 1 MOl B AR Aol s 5t % e O SE M A A FERL . R ESSR IR : 56—,
PR 5 A B A3t 1 AR B R A 3R T

55 M BCE AR R R R R R AR A T R A R B RN A A R A, FERROL SO K e e
AR R R R RN TR, (BURR

F= Ml bR R R AE MO B A B 2 TR Y RO A 21 THESE, BB MO BCE (A Bl Ttk
DX TR b P 0 8

£ E XK
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