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Influence on forest ecological security based on a structural equation model

BAI Jiangdi, LIU Junchang” , CHEN Wenhui
School of Economic and Management, Beijing Forestry University, Beijing 100083, China

Abstract: Forest ecological security is an important foundation for maintaining national ecological security, and is also
necessary for human existence. Forests can provide humans with not only physical value, such as wood and other forest by—
products, but also ecological service value, such as beautifying the environment, sinking carbon and releasing oxygen,
cultivating water sources, resisting wind, and fixing sand, which is fundamental in maintaining ecological balance. Existing
research regarding forest ecological security has mainly focused on the construction of an evaluation index of forest ecological
safety, and its content is relatively simple. Research on forestry ecological —industrial symbiosis has not determined the
influence of the type of forestry industry, and there is limited research on the influence of forestry industry development on
forest ecological security. In view of the above problems and industrial classification, based on the PSR ( Press - State —
Response ) theory and narrow definition of forest ecological security, using forestry statistics from 31 provinces
( municipalities and autonomous regions) in 3 years, the present study analyzed the influence and degree of influence of

forestry industry development, and forest ecological protection on forest ecological security using a PLS structural equation
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model, and analyzed the response activities of forest ecological protection in different areas. The results will provide a basis
for the policy formulation of forestry industry development and ecological protection, to promote forestry sustainable
development. The following results showed that (1) forestry industry development had no significant influence on forest
ecological security, but some branch industries influenced the forest ecological security; (2) the forestry primary industry
had a significant and direct impact on forest ecological security, and the path coefficient of the influence was 0.175, and the
indirect effect is not significant; (3) the direct and indirect influence of the forestry secondary and tertiary development on
forest ecological security were both not significant; (4) the influence of the three branch industries on forestry industry were
significant, and the impact ranking is: forestry secondary industry, primary industry, and tertiary industry, and the path
coefficient of the influence are 0.636, 0.204, 0.151, respectively; (5) the forest ecological protection had a significant and
direct impact on forest ecological security, and the path coefficient of the influence was 0.619; (6) compared with other
areas, the enthusiasm of the activities of forest ecological protection in the West is not high. Therefore, it was concluded
that the forestry industry development, and forestry secondary and tertiary industry do not produce pressure on forest
ecological security, and only the forestry primary industry produces positive pressure on forest ecological security, so the
adjustment of the structure of the forestry industry should be further strengthened. Increasing the protection response has
more impact on forest ecological security than the positive pressure of reasonable utilization; the forest ecological protection

in the western region should be strengthened to improve forest ecological security.
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Table 1 The model indicator of the mechanism of forest ecological security with the PSR theory
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Table 2 The result of reliability test and convergence validity test

WA PR — B BE FAFE CR I 2086 AVE
Latent variable Cronbach's alpha Composite reliability, Average variance extracted values
FPI 0.625 0.837 0.720
FSI 0.778 0.896 0.812
FTI 0.696 0.818 0.606
FID 0.759 0.892 0.806
FEP 0.686 0.808 0.514
FES 0.864 0.898 0.598

212 RERK

A58 A 96 FH T r)  BA T  A d R  R E  AR TE SRR IR R AR i (R R AR
R BEAA TSR FEo 55, Tt — 2B A 00 0 2550 A 60 0 8 ) 30 255 R AL S8k ARG 56, 1) A
I b P [ RSRT ) S0E: ) E D8 3 i 3 AVE A AP D7 AR S 75 R T Al v A et 22 i) A A G 2R B0
TR 3 HP R 2R B B R T 4G AT A B A e X ff, 25 5 W Yk R | Fe B AR 1 ] L
B R AR08 RSO — Gt AVE (W, AVE (R T 0.5 BIa] WSk B i 36 45 SR 36 2 e
— R R T 0.5, FRAELE SRR .
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Table 3 The result of discriminant validity test

FPI FSI FTI FID FEP FES
FPI 0.849
FSI 0.743 0.901
FTI 0.559 0.634 0.778
FID 0.760 0.883 0.668 0.898
FEP 0.370 0.119 0.321 0.027 0.717
FES 0.293 0.138 0.236 -0.002 0.702 0.773

2.1.3  BIAMUA SR

K Bootstrapping Bk X IR YEA T g ARG 56, S5 SR WNER 4 R HI H3b BA 83 B A I, A S8
SRR, AR B T B RS . PLS Z549 R 5 — MmN /0 Ar — A%, i G R 45 S 10 Wy 7 B2 %) it R e
I, 2 B W RS A 50.3% W RRRREE XMl =l &R 81.7% W BRI, Horp RP19 « K56
LR 510 18.648 7.381 , 1E 1% 85K F | 2,
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Table 4 The fitting result of model

Bt AR A S R PRk AR R AL 1A PE B 3 25
Hypothesis ~ Relationship between latent variables Standard path coefficient T value P value Result of hypothesis test
H1 Moll =l & Je— R A S % 4 -0200 1.227 0.110 AN Hr
H2a My — 77 K e — Ml Mk 0.204 1.580 0.057 SHF
H2b Mol —7= & - A Z 4 0.175 1.331 0.092 S
H3a Ml =77 K e — Ml =l & g 0.151 1.674 0.047 X
H3b Mol =77 & R — A S 4 0.073 0.711 0.238 AN Hr
H4 Mol Z 77 R e — Ml 7l kg 0.636 6.183 0.000 B
H5 BMA SR - AT 4 0.619 7.949 0.000 X

“oTRFEFATIT A HT AR T, Hypothesis 1;H2a: {2 1}i 2a, Hypothesis 2a; H2b: &5t 2b, Hypothesis2b; H3a: & i3t 3a, Hypothesis3a; H3b : 55t
3b, Hypothesis3b; H4 . i1}t 4, Hypothesis4 ; H5 : {15t 5, Hypothesis5

Mol— %R N\,
.90
4
0.636
LtV N AR R FEAR AR
ol =72 %

B2 PLS & RERNAER
Fig.2 The fitting result of PLS structural equation model
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