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Dynamic relationship between forest resources and forestry industry: an

empirical analysis based on environmental Kuznets curve model

ZHANG Shujing, TANG Lihua, ZHAO Kai
(School of Information Engineering, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: In order to better develop the forest industry, make rational use of forest resources and provide a ref-
erence for forestry development, the research drew on the assumption of environmental Kuznets curve (EKC)
model and used the relevant time series data of Zhejiang Province between 2001 and 2015 to build a mathe-
matical model. The forest resources were measured by forest land area, and forest stock; the forestry industry
was measured by forestry total production. Based on basic EKC quantitative model, the research conducted sta-
tionary test and co-integration test of the data. The research findings indicated that the co-integration relation-
ship existed between forestry total production and forest land area, forest stock relatively. Then on this basis,
forest land area and forest stock were respectively compared with forestry total production, and made regression
analysis. The analysis found the fitting effect was good. The results showed that the curves of forest land area
and forestry total production, forest stock and forestry total production both showed N-shaped, but the trends
were slightly different. The trend of forest land area and forestry total production was “increase-decrease-in-
crease”, while the forest stock and forestry total production was “increase-gently increase-increase”. On the
whole, the current forest resources and forestry industry tend to have benign interaction and they are about to
enter into the new stage of mutual benefits. [Ch, 4 fig. 8 tab. 19 ref.]
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Table 1 The data of Zhejiang forestry total production, forest land area, forest stock and the logarithmic data of Zhejiang forestry total

production, forest land area, forest stock

0y BOPE XMCT Mt B Y7 hm® BRARE R Y07 w? % i ¥2

2001 653.72 660.07 13 810.77 6.482 7 6.492 3 9.5332
2002 769.70 662.71 14 948.22 6.646 0 6.496 3 9.612 3
2003 876.70 665.35 16 085.68 6.776 2 6.500 3 9.685 7
2004 979.27 667.97 17 223.14 6.886 8 6.5042 9.754 0
2005 1 060.74 668.86 18 335.37 6.966 7 6.505 6 9.816 6
2006 1217.63 669.90 19 381.30 7.104 7 6.507 1 9.872 1
2007 137291 669.58 20 235.95 722417 6.506 7 99152
2008 1457.14 664.46 20 412.06 7.284 2 6.499 0 9.923 9
2009 1 575.89 660.74 21 679.75 7.362 6 6.493 4 9.984 1
2010 1 964.04 661.85 22 763.96 7.582 8 6.4950 10.032 9
2011 3 154.77 661.12 24 091.09 8.056 7 6.493 9 10.089 6
2012 3 576.04 661.27 25 221.55 8.182 0 6.494 2 10.135°5
2013 3 964.72 660.31 26 499.15 8.285 2 6.492 7 10.184 9
2014 4 186.68 659.77 28 114.67 8.339 7 6.491 9 10.244 0
2015 4 522.87 660.49 29 696.98 8.416 9 6.493 0 10.298 8

Wl x=InX, y=InY,, y=InY,

22 HEE

i EKC ZER AL InY =BlnX+8,(InX )*+85(InX ) *+Bu+e:c o Vi ML IR, Vo S BRAMRE
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RIEZHRE U7 BRI B<0, >0, B=0, My “U” BMLLFR; WEB>0, £<0,
B:=>0, M= & K&, S E “N” B4 CR; R £,<0, B,>0, B<<0, Wy “N” #Uh
LKR
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FIAFAE IR R o Wil , PAZ S AREDL B AR S| R & iR, P Z e R e I G &R
ARt AN RERE B 2 TR R AR A A B — R 22T A, X AR 25 P A N2 AR R, R — R
Tt 2 () A A DR G 28 S A T ARG 1 5 7 R 5 22 e 9 2 5 — A AR A o ASBIE 9 R SRS, 36 I i)
B BRI i O 1:——ADF #5538 (augmented Dickey-Fuller test), F|F Eviews i1 T. B X 8045 317 Fa
PERL I 5 B A 3

SR EUE AT R A, BRI OCGET RA R ANER 2.0 B v, o, o 19 ADF G 50H 24 K T il FE
B, AR, BIAEEZE. L G5 H AT, JOTE 0 2 J2 15 v] L HE R I A 00 [l )3 A, 3 T X 4
P i — 20 A P 5 R 5

AR HEAT MR, H18 3 TT5 71, 7 v, % 5 O £ HETEELE
ADF RS A T WL, A7 et b, AR T R s et i st
Ao KA FRIF AT 22 0 A M R I R OC R, e ADF R %165l S%IE R KRRssE

BRI X 4% P 90 A — B 22 43, ARG X 2240 IR 9 #E4T ADEF 5, -1.833893 -4.057 910 -3.119 910 il k%
s, R AFA: D), D@y, D(x), D), D(x’) » 1687298 -4004425 -3.098 896 il id K%
Yok BEVERR, D (), D@y, D), D), D(x*) _x 0211113 -4004425 -3.098 896 ifl il fidh
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SeAR AR A o BE— B R B AT I 25y, SRIG X220 FR AN EAT ADF RS, B3 S WAL D(y,, 2), D
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Table 3 Unit root test

Bt ADF R 1K SR RR%R |t ADF R 1% 5% R w\éf%
Y1 -1.833 893  -4.057910 -3.119910 Rl ki ¥ 0.048 931  —4.004 425 -3.098 896 EITBUR 04
¥a -1.687 298  -4.004 425 -3.098 896 i i K4 ¥ 0.274 246 -4.004 425 -3.098 896 *ﬁﬂ_ oL
x —-0.211 113 -4.004 425 -3.098 896 Al 2 K 5

x4 —MESETELMRKEE

Table 4  Unit root test of first order difference

Gy ADF #3360 {t  1%IGF(E 5%l A M KIRaR g ADF B 1%IGFE  S%IGFE  KEeaha
D(y)) -2.086 624 -4.057910 -3.119910 K@% || D(x?)  -2.534024 -4.057910 -3.119910 i@ #5
D(y,) -2.736 816 -4.057910 -3.119910 K@K% || D(’) -2.504 882 -4.057 910 -3.119 910  FiE K5
D(x) -2.555 699 —4.057 910 -3.119 910 i i k3%

xS “HMESEEERMRERE

Table 5 Unit root test of second order difference

ik ADF R ER(H 1% SAHE  S%IE9HE  KEREsR ik ADFRRIE 1% AHE S%ImAtE s R
D(y,2) -3438122 -4.121990 -3.144 920 @it k:E ** | D(¥% 2) -=3.929 143 -4.121 990 -3.144 920 i@ o K =
D(y», 2) -5.094094 -4.121 990 -3.144 920 @iLERH: ***  D(+% 2) -3.974993 -4.121990 -3.144 920 f@ il Kg **
D(x,2) -3.882941 -4.121990 -3.144 920 i id K5 **

VAW % RIRTE 5% W E VEACT- Tl ALK 56, 4% 3IRTE 1% i 2 P /KTl 3o 16 56

TE y1, y2 x, &%, 07 R B BB P AU 25 1R, XK 28 3 9 AT SR AL AR A 35 . JT OLS Ak o P [l 05 7
T Y£:Bi1X+B12X2+Bi3X3+ ity , % ':F' i NEHEALIRZ . H Eviews ﬂ‘iI BRI IMER 6 Fras . dhimis
FIER 2 P A, PRI WA TE AR, BRI G sk 22 B 2 R As . 3R 7 B ADF RS (E/h T
1% 1) .25 K F- T B m S8, B 248 P 11 05 05 B X 3R 22 A TE B AR Y JsUIR B, BRIk 22 e 9 AN A AE AL

B, BTlhy, o 5w, 0% o) ZIEITFE R AR
* 6 OLS SHfhitE

Table 6 OLS estimate of parameter

B A REUHIHE t P WAR G AR REUEIHAE t P
¥ x 3.156 188 3.144 660 0.009 3k Y2 x 29.513 290 3.645 612 0.003 9
%’ -0.419 600 -3.091 150 0.010 3% %’ -3.836 292  -3.503 799 0.004 9
%’ 0.018 497 3.033 726 0.011 4o % 0.167 489 3.405 693 0.005 9
VEHT % FIRTE 5% W M AKCOF @ A KB, 0% SRORAE 1% i 25 MKV 38 2o 16 50
R7 BRERMRKE
Table 7 Residual unit root test
B 2% ADF #5611 1%l S8 5% B K 6 25 41
T -5.016 730 —-2.754 993 -1.970 978 SIBUR 04 Tl
) -3.434 609 —-2.754 993 -1.970 978 SIEOR 2 i
BEHT . % FORAE 5% W VAT @ K56, % FRORAE 1% 1 25 P 7KV 3o K 30
2.4 [EEFS5H

TEMRHUTEAR . AR B0 5 S ML AP AE DR B R R A E T, AT A7 IR AR I BEAT TR 0 AT
AHEFE ] MATLAB 20 Hr 8PF SR 11U 5 7, 5 23 00 A b i T B Mol =D R AR 28 AR ol 7 8 19 i

LA R ZEE . [IHT R -
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y=InY,=3.156 2InX-0.149 6(InX)*+0.018 5(InX )*+1.373 4;
y=InY,=29.513 3InX-3.836 3(InX)*+0.167 5(InX )*+66.234 7,

MK 8 Al & i . HIE &AL R-squared 73 51y 0.714 1 il x8 MEIIFNH
0.988 9, #AMBRYE, PHTE 9% EEKFTEE. N Table 8 Regression analysis
KL AIE 2 AT s s R T G 2k By 0T O s TR OHERK F P
AL, WA RAF . AR 2= EAF X E (K 3 MK 4) T LA 7 0.714 1 91562 0.002 5**+

PR A B5R 22 10 B R & B 0, TS v 09889 3253889 0000 0%+

Wt EKC AR BBl BIA Mg Ry, o B T R 1% RO
1R 2 AT e MR TR AR . AR RS AR S I N R, s kA
R, MRS MOl i RS S, MR 2 T mAR A R, B
FRAHTIG BB s AR BUS Ml S (R I —ZE— 007 (A3, BMEBUEL T N7 B4
BT 1 TH B X

388 3o 6B 906 7 P EKC B0 4 0 2 T LA bR 0911 (2001-2005 4F ) Bl 2 bl 22
P, MHE R, BMERIK, b —F BIN(2006-2010 4F), B AL LR, bt i
U, B BRI R T I (2010-2015 4 ), BE& AR 2 BRI , Ak TR ok
B, UMK 0 2K U K2R 15 2008 4T R U 36, AR AR BB 0 B MK
FAGMRA, W2 . MIEKRE, HATRMYE I S0 DA T R g, B A LR

BB
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Figure 1 Forest land areaand forestry total production curve fitting Figure 2 Forest stock and forestry total production curve fitting
0.015 0.10
0.010 008 T
’ i 0.06 - TTT
0.04 -T 1
gy 00031 0.0 4T T
L
T T
—0.005 i —0.04
—0.010 | ! —0.06 1 S
1 1 1 L I I | —0.08 ¢ 1= 1 1 I T I 1
2 4 6 8§ 10 12 14 16 2 4 6 8 10 12 14 16
Xof I 1 K4 0L I Xof I H R R
B3 @R Ak A et 2 £ B4 RAE ARG 2 £
EREKX A BEAAXH

Figure 3 Residual confidence intervals of forest land

areaand forestry total production fitting curve

Figure 4  Residual confidence intervals of forest stock and

forestry total production fitting curve
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