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Performance evaluation and obstacle factor screening of Natural Forest
Protection Project area in Heilongjiang Province
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Abstract ; [ Objective] The purpose of Natural Forest Protection Project in Helongjiang Province is to find out whether
the implementation of the Natural Forest Protection Project (NFPP) in Heilongjiang Province has achieved the effect
expected in terms of the state and the obstacles or resistance it may have encountered. This study also aims to track and
evaluate the performance of the NFPP area.[ Method ] From three dimensions of forest ecology, industrial economy and
social stability, the performance evaluation index system of the NFPP area in Heilongjiang Province was constructed. The
performance evaluation model and the obstacle factor discrimination model were constructed for the NFPP area by
combining the entropy weight with the technique for order preference by similarity to the ideal solution (TOPSIS). This
was undertaken to evaluate the 1997-2019 performances and discriminate between the obstacle factors for the NFPP area
in Heilongjiang Province. [ Result] (1) From 1997 to 2019, the performance evaluation index for the NFPP area in
Heilongjiang Province increased from 0.011 5 to 0.799 7; the performance evaluation index for the forest ecological
dimension, the social stability dimension, and the industrial economy dimension increased from 0.012 1 to 0.711 2, from
0.010 2 to 0.739 7, and from 0.013 4 to 0.765 5, respectively. (2) The 1997-2019 average value of the obstacle index
of the industrial economy dimension, the forest ecological dimension, and the social stability dimension stood at

46. 18% , 27.62% and 26.20% , respectively.[ Conclusion] The overall performance level and the performance level for
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each dimension of NFPP phase II significantly improved compared with those of the NFPP pilot and NFPP phase 1. From

the perspective of dynamic development, the industrial economy dimension was the main obstacle factor for NFPP. The

top five obstacle factors in the indicator layer were found to be plantation timber output, sales volume of wood products,

total output value for forest-related industries in the primary industry, timber output for the project area, and the output

value for forestry tourism and leisure services.
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Table 1 Key indicators of Natural Forest Protection Project area in Heilongjiang Province from 1999 to 2019

Eiztan Ay year

indicator 1999 2000 2010 2019
AB e/ m® timber product output 6940 696 6931296 6041 993 4100
FEMRIHTRL/ x10* hm? forest area 1.760.31 1.797.50 1962.13  1990.46
M AL/ x 10*hm? woodland area 2 131.24 2 026.50 2207.40 2 453.77
FRME R/ x10*m? forest stock 141 069.30 137 502.31 164 487.01 184 704.09
AR L EMEEY hm? area of closed forest at the end of the year for afforestation 496 100 1038 214 463 975 409 517
EEBEEMTBL hm? total afforestation area 87 240 91 970 3080 64 885
KAR T AEE M F AL hm? afforestation area of Natural Forest Protection Project 46 200 43 058 3080 44 416
S AR FY hm? actual forest management and protection area 15349930 15558960 16 817 282 17 719 821
AERAEMHE 5 B T A %L number of the on-the-job employees at the end of the year 472 491 386 454 285209 229 067
WEFEARILT B resettlement of surplus employees — 60 441 9 044 —
Ml =k 4 7B/ % 104 JC gross output value of forest industry 1271519 1291523 4165477 4991 830
TG HR T 4F A2 T %5/ JC average annual salary of on-the-job employees 11 059 12 300 19 765 38 841
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Table 2 Performance evaluation indicator system and entropy weight of Natural Forest Protection
Project area in Heilongjiang Province
Bl Kz Bt
dimension layer factor layer indicator layer
w0 A s sl oy
dimension . factor . indicator o
weight weight weight
ﬁﬁqﬁl} STBIFRAT: I, ﬁi{ﬁﬁﬁgf forest land stock 0.337 6
Y fiE resource stock 0.728 1 1, FMLEA B forest area 0.351 7
(Dy) 0387 5 I, ARMETLE forest stock 0.310 7
forest ’ SRR 1, BB SR ecological construction and protection investment 0.436 9
ecological Tresource 02719 I SRR X T AR proportion of nature reserves area 0.298 8
dimension protection strength 1 BT ERIRL A L proportion of forest park total area 0.264 3
1, ARl = B gross output value of forestry industry 0.061 6
I b R [47 2, N | A s S| gross output value of forestry industry involved in primary industry — 0.131 1
1y NEMUHITE P {E gross output value of wood-based panel manufacturing industry 0.070 3
Sy tH K- 0333 1 Lo MRS IR IR AR SS P gross output value of forestry tourism and leisure service 0.252 6
output level ’ I, TRXAF = timber output in project region 0.093 4
I, NTHAM =8 plantation wood output 0.136 8
el 15 AP BB wood product sales 0.114 0
o 1,, BRI edible fungus production 0.140 2
(D)) 0250 8 1y ARl A — 7 Ml 7= { i Afoll &7 FLEE proportion of gross output value of forestry 0.095 3
industrial primary industry
economic g MLES 7= b= {8 5 Moll 7= B FL T proportion of gross output value of forestry
dimension Sy Tl g 0112 3 secondary industry 0.2057
industrial structure ’ 1, ML EE = 7= =8 Mol &7 (5 L T proportion of gross output value of forestry 0.296 4
tertiary industry
Iig PSSR R 288 industrial structure hierarchy coefficient 0.004 3
Lo FENVEEH A FRALTE R industrial structure rationalization index 0.398 3
Sy PR 0554 6 Ly FRAEF= %2 RE 38 9% B4 total investment in forestry industry development 0.837 4
industrial investment ’ Ly Mll 3 4% 5 R4 98 B total investment in forestry support and guarantee 0.162 6
I, ETHIT {5152 letter and visit rate of forest employees 0.256 0
Ly, REERJI KM% incidence of domestic violence 0.253 2
Se BERAGS Ly NEHLFAAR L FAE number of public security cases investigated by public 0.037 0
WA R 0.788 5 securitLorga‘ns o
2E§ e A resid(.ents’ life.and Lys AT}L?&T%%#;L%& number of criminal cases filed by public security organs 0.254 5
(DY) 0359 7 social security L NEAGEEBE A E 351 B4 K total number of illegal cases corrected by the 0.056 4
social stability People’s Procuratorate
dimension ’ 1y, NGB B — 8 4L number of first-instance cases heard by the People’s Courts  (.142 9
s, BT U AR Lyg FEARFE LR proportion of basic old-age insurance 0.123 1
ARy 09115 Ly %ﬁ@ﬁﬁ@ﬂﬁ proportion of basic medical insurance 0.124 6
employee income Lyg TERHELTAEY) THE average annual salary of on-the-job employees 0.1559
and social security Ly SRR R A IG5 current year retiree cost of living 0.596 4
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513 O G N S 5 ) N S N 7 S I g £
2011—2019 4, £k bR 2L 25 4 5 B3 oF i 75 B0
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37177 BE 25 TR AR B AR L1 B T AR E T
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X FRARGE RS B, FRARAE S 4 P SOk O B
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Table 3 Performance evaluation index and performance level of Natural Forest

Protection Project area from 1997 to 2019

R A Pl G T A th o Fa e 4 TRXEZGA
AE Y forest ecological dimension  industrial economic dimension  social stability dimension project area summary
year ST EIE SRR SRR SRR BERR R UK SRR UK

index level index level index level index level

1997 0.012 1 g 0.013 4 e 0.010 2 e 0.0115 e
1998 0.013 9 e 0.015 6 e 0.0115 e 0.024 5 g
1999 0.021 3 g 0.013 2 g 0.0123 g 0.088 7 g
2000 0.022 4 E= 0.175 6 E= 0.013 3 Er= 0.089 3 B
2001 0.032 9 2% 0.183 4 0 0.016 2 E= 0.095 4 L=
2002 0.042 2 2 0.226 7 L= 0.051 1 L= 0.1250 E=
2003 0.059 3 2 0.172 6 0 0.112 1 0 0.1313 L=
2004 0.096 2 [P 0.158 7 % 0.132 4 0 0.154 0 =
2005 0.111 3 E = 0.173 1 = 0.142 5 0 0.171 6 B
2006 0.122'5 0 0.185 6 B 0.156 9 0 0.189 0 E=
2007 0.143 3 Er 0.180 9 Er = 0.163 0 B 0.202 8 0
2008 0.155 2 = 0.224 8 Er 0.191 3 Er 0.236 6 0
2009 0.2322 % 0.237 1 % 0.235 2 % 0.309 3 rhag
2010 0.251 2 [P 0.276 2 % 0.3526 rha 0.393 1 rhg
2011 0.412 2 rfg 0.532 6 rh &g 0.370 3 rhg 0.563 4 rhg
2012 0.435 3 rhg 0.452 4 rh &g 0.423 2 g 0.586 5 rfg
2013 0.462 7 rhag 0.543 1 rhég 0.433 5 rhag 0.630 3 =853
2014 0.565 0 rhag 0.567 2 rhag 0.503 1 rhag 0.734 1 R4
2015 0.612 5 RLAT 0.622 3 RAf 0.550 4 rhég 0.738 4 R4
2016 0.622 2 RAT 0.669 3 RAT 0.596 4 rhég 0.749 4 R4
2017 0.656 1 R4f 0.702 1 R4f 0.644 2 R4F 0.751 2 R4f
2018 0.662 9 R4f 0.730 5 R4f 0.730 3 R4f 0.765 5 R4f
2019 0.711 2 R4F 0.765 5 R4f 0.739 7 R4f 0.799 7 R4f
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Table 4 Ranking of obstacle factors ( obstacle index) from 1997 to 2019
4y Y P (BERHE R % ) HE Hebr (BEERREL % ) i 5 £
year dimension ( obstacle index) ranking ranking top 5 indicators ( obstacle indices)
1997 D{(37.59) >D(32.78) >Ds(29.63) 1,0(19.82) >1,,(11.04) >1,(10.32) >1;,(10.32) >I,,(9.59)
1998 Dy(41.13) >D(33.20) >Dg(25.67) 1,0(20.09) >I,,(11.16) >1;,(10.45) >I(10.37) >I,,(9.36)
1999 D(42.81) >D(32.91) >Dy(24.28) 1,0(20.17) >1,,(11.15) >1;,(10.44) >I(10.31) >I,,(9.45)
2000 D,(43.53) >Dp(32.54) >D(23.93) 10(20.38) >1,,(11.23) >I(10.58) >I5,(10.56) >1,,(9.00)
2001 D,(44.47) >Dp(32.05) >Dg(23.48) 10(20.41) >1,,(11.24) >I,(10.66) >I5,(10.51) >I,,(8.98)
2002 D,(43.50) >Dp(32.10) >Dg(24.40) 10(21.23) >1,,(11.65) >1(10.99) >I;,(10.73) >I,(8.43)
2003 D,(48.52) >Dp(29.86) >Dg(21.61) 10(20.75) >1,,(11.58) >1;,(10.36) >I3(9.57) >1,,(9.06)
2004 D(50.87) >D(28.42) >Dg(20.71) 1,0(23.00) >I,,(11.94) >, (11.41) >I(10.44) >1,,(10.03)
2005 D(53.19) >D(26.81) >Dg(20.00) 1,0(21.39) >I3,(10.54) >1,(10.50) >I5(9.83) >I,,(9.39)
2006 D(53.45) >D(26.13) >Dg(20.42) 1,0(21.72) >I5,(10.92) >1,0(9.95) >I5(9.72) >I,,(8.79)
2007 D;(49.95) >D;(27.18) >Dy(22.87) 1,5(20.74) >I5,(10.33) >I;,(9.38) >1},(9.25) >I3(8.94)
2008 D;(52.88) >Dy(25.32) >Dy(21.80) 1,0(22.04) > 15,(10.84) >I},(10.33) >I,,(9.85) >I},(9.81)
2009 D;(56.28) >Dy(22.70) >Dg(21.02) 1,0(22.36) >1),(10.87) > I,(10.73) > I3,(10.64) > I;(10.31)
2010 D(58.60) >Dp(20.71) >Dg(20.68) 1,0(23.90) > I,y(12.82) > I3 (11.47) > I4(11.33) > 1,,(8.66)
2011 D(42.26) >D(29.33) >Dg(28.41) 1,0(19.24) > 1,,(13.57) > [(9.46) > 1,,(9.11) > I5(7.80)
2012 D,(49.85) >D¢(25.96) >D;(24.19) 1,0(15.79) > 1,,(13.84) > 1;(9.39) > [5,(9.29) > 1,5(9.07)
2013 D(47.98) >Dg(28.25) >D(23.77) 1,,(15.33) > 1,,(14.50) > 1,;(10.28) > 1,,(9.30) > I;(8.60)
2014 D(46.72) >Dg(29.44) >D(23.84) 1,(15.19) > 1,,(11.61) > [,;(11.04) > 1,,(9.84) > I;(8.96)
2015 D(37.96) >Dg(36.80) >D;(25.24) 1,,(15.57) > 1,;(13.85) > 1,,(10.01) > 1,;(9.79) > I;(9.10)
2016 D(37.15) >D4(33.76) >D(29.09) 1,,(16.83) > I,;(14.77) > 1,,(10.96) > I(9.78) > 1,,(9.22)
2017 D(43.00) >Dg(32.98) >D;(24.02) 1,,(19.22) > 1,5(17.00) > 1,,(12.24) > I,(10.24) > I;(10.21)
2018 D(39.25) >Dg(32.84) >D(27.91) 1,,(27.00) > 1,5(22.50) > 1,,(18.41) > I,(13.55) > I,,(4.67)
2019 Dy(41.18) >D4(33.82) >D;(25.00) 1,,(19.25) > 1,x(17.72) > 15(16.02) > I,,(13.13) > ,(12.73)
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