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A case study on ecological and socioeconomic benefit evaluation of Sichuan

Provincial Natural Forest Protective Project
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Abstract: Through sample technique and survey, ecological and socioeconomic data of ten years of the case site were obtained.
Based on these data, effect of Natural Forest Protective Project (NFPP) on the ecological and socioeconomic benefits was
evaluated. The results showed that NFPP had great effect on the ecological and socioeconomic benefit of the case site, and the
stakeholders shared the costs different from the benefits they have shared. Ecological | benefits had increased from 4594. 36 ten
thousand Yuan in 1998 to 36746. 91 ten thousand Yuan in 2001 in the sites, but the amount of employment had decreased 1852
people in Chuannan Forest Bureau, and incomes of farmers and local financial revenues had all decreased significantly in the
study periods. Analysis of the trade-off between environmental benefit and socioeconomic cost was revealed that it is worthy to
obtain the ecological benefit at the cost of the socioeconomic benefit, and it is also possible to achieve a win-win effect and
Pareto improvement on ecology, economy and society. The imbalances of the income and cost of different stakeholders should
be compensated through the forest environmental compensation and finance transfer policies. In accordance with the study
results, financial transfer, forest ecological compensation, balance share of NFPP’s costs and benefits and corresponding
policies were presented in the paper.
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ITREMUEHES HENEFPRETRETNRARER ., AR LM E 0 Bk 86, R AL AR KGR
H10a MAESEHSZFRE NKNERE LM XA TENES 52K mHETRAFH.
1 WHREE

NG TREGEER, A KT LI, BT 00 RAE AR 12005208, 24 BRAEHR 48.37 7 km*, FLEEHE 5
ROl SIS BEAR BN TENE®ERZ/ ML AL EHLFRREAEAZ REL SV AL BELONER
1 TR B SEREAR 00 » A B 98 3 B B ARl JR A2k s moll S5 3 A 48 T8 B A0 2R 0 A ol % JEL 9T 7E st B 3t 7 ol Jy —— S 1Ly Tl i i 3
R ABEKL R MERET RSB MR ER RO R IR RO B0 Filkh &k g s B M 80, il
KA A XARRF TRK.

2 WRAE
2.1 AESEELEF %

AEFEFERAERMASAENER. REANSCEERRERRE .- EEH . BR RLURESRESH @, 58
KRB TFHAAEAMME T ERMFABENGET R FER K KRR ERA ST IR, 5 8 5B B 1992~2001 48, %4
BAREERL AR RS AR ERSRAMEENEEE LA EBSESME N, FARERRL KL RER HERR. D
SEAGEYESHEESEAERBFTE, DERFET OS5l RER A8 587, 5 67 RV R TR 3t BURA
ZAGHBFE. RANSTTEFEILEINE WBERRTERBHEAS HENEFETEHNELBER(AR D. ATR
BlIEAE 1998 E I AERBHRBE IR, EHIM,1992~1997 FWEHN EERBR T RRLTELMEETAIHEDI 1998 £ R HUFFE
WEMMNEERBRTRREIRLHEENER. ERELERN, RETEMNEHERS SR 1992~1997 4,1998~2001 £
R, AL HEN TR RRE IS AESHET R,

FFM KRR IR RO, AR EMRDEHTTHRERPRESRAE. A TEERLRRECERE BERFE
Hb A AN A =% 3, Bk A RPERBEA LRSS, mFEBGRENLS  REEREAMMA™RE, FARRSEA K
WREETLTENER, BREERKRLRPEIERRP, S HERKLERT 3 ML EENREBRREANE
B WAL P ERIAR R IR 10 MR P B B A EE 1995~2001 4 P IR ARl L F B0 B ¥l % 07 E A
SHEHL. WEFERRSR P E 38RO R, BIRHE R SRR, PR B 29 6 8 & 30 3 BB ERA
BE 347 058 4 BIRAR PO R IA Ry EAE R, UIEE Y A& P RBR B EHT EHE, 2 RIR LR ELHE
SR EEBA LA RPREERFAOERH. EES SR RSB N M L, RREEEETEETEETN.
2.2 HERkER

BERAEGERNXRMT.BL T RREIBESEHSEFIMNMERER NES HEMEF 3 HEEKSHTHEW.

®1 XRIBENERER
Table 1 The indicators of Natural Forest Protection Project
B F Factor FE¥5 4> 2K Indicators 24T Index
# 374 Ecology FAHWHE Forest )

evaluation trend

AR EAE A FEE forest area, standing volume, and consume amount
Btan GEME REY-EZ2A. EBFKE EYEHE BFKERE . FHE IR

%4 C H . . . . . . .
EBRA Changes 0 #t {6 Benefit of keeping soil, benefit of keep fertilizer, soil erosion, fountain self-

ecolo . . . . Lo
8y restraint, crop production, microclimate, biodiversity, and value of new stumpage

H &M Social %7l Z 4k Changes

evaluation of relative industries
Rk 1§ 2 Employment ol A ¥ Bk &) Amount and structure
HERER FETRER . FHRHATBER AEIXBRAMAEHXEELR Forest

#— . . =7k B 1E B Changes of the first, second, and third industry

i f

- MM Infrastructure road, seeding project, forest fireproof project, science and technology support
,;,Erﬂi.{ﬂ‘ Economy £y #9 Enterprise DA A CEFE AR AL 4L BR T UK A Enterprise revenue, asset debt, and staff income
evaluation

K R0 Farmer KR WA Farmer income

W BL & W Finance B Y A Financial revenue
3 BRAW
3.1 ABES

311 HAFRRBHESEA RRIBEMLUG RAREF 50 RMWE B BEINR, A LE k-5 55 1L 8 AR B8 BE#E i, 2k
AEHSER G BRI ER N, AP ATHRERSE RO MEE L RARKERSERE MR XRIENG,HGE.
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B B AL R R AR R R R MR E R4 B8N T 22384. 00 hm?,10978. 00 hm?, 3101. 98 hm?#1 2430. 00 hm?, RAMKE
FAEMKRSHN 1.26%.0.66%.2.32%.2. 37% (& 2); A THE R FI 8 m T KK K 3552. 00 hm?,10321. 00 hm?,
5284. 30 hm?® # 10280. 00 hm?, E R4 BB T 333946. 00 m*,279605. 00 m*®,319642. 80 m® FT 362940. 00 m®,

HHERSERERNNEN , RO EHERSHRRELD ZRNEREKERKEN. XETBLHE L3 8. &
R AL R AR AR R B R B R A KB AT BN T 46022. 33 m®,126762. 00 m®,3345. 00 m®,209127. 58 m®, £
BARMERERBRNARS, FREERS REFE T RAELMERERAIRE . X0 FATE UL AR
FRERFES RUBENESKE.

R2 1998~2001 EFARERELCOD
Table 2 Forest resource change between 1998 and 2001

i H Item #Hin g gl E2e R NI 4] NEHL
: Yanbian County Ebian County  Yanbian Forest Bureau Chuannan Forest Bureau

RARRE B Increase of natural forest area 23.50 21. 82 11. 60 5. 00

’2 I 1 £ t
%?&ﬁgiﬂi&bu ncrease of natural fores 126 0. 66 9 32 237
standing volume
AT HEFAH M Increase of plantation area 63. 88 80. 81 124.74 107. 80

R I f plantati tandi
\{;i:::g*”ig #0 Increase of plantation standing 282. 52 127. 42 250. 85 79 44

3.1.2 ABTA HEEFRKEEEN AL RERE AROESRSHEYEE ESHERABTHE ESRBNSEN.
FERAAEBLO KRR  BEFRAKBEMRERRNSESETE.

Mok EWRF Kk LRETREA  LAh o Bgs &, R\ TEIMEE KL REAEHBA T 9.37%M 3. 70% (B 1.
B1RBERE, TR RRP TRUE, KEREERED LR EE NI /MBS, RAE R FALHER
FEBRHH FRYENEETE - ERFHARSRE  RRITRLEUE FRERRERFENTE S H, REES
DhHE T 75 B 4K 1% 45 0 RS b 5 4 Y TR
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Fig.1 Soil erosion area changes of Ebian County and Yanbian County

BHRAKE UHRBEIO RRIBILHUGHRERBEATHAL LXEHNEHEERLT 0.75 4’ BT
079 M TRIMBENEH MMM EE, L RRATFPHEBERMT 0. 162 m* MT 3.00%, BEEMELZKBL HTE
WA RR BB URFRE. B 1998 FHAREKPN WRBERERBTTRE, AHE 198 FUBERABRRFRE.

WEHRE DB E A, RRTREELE, BB M Yk FRA RS Rt T RIEY=BNRS . REFH>
BHINT 990kg/ hm?, BF=RE T 19.56%.

MEMEHETEE EERKEER L ERRRAERE N, K E EEHNEAEFTRE YHEEERS . I FHE
BEREEHRFESNHERR B RAG AR, ARBRESKE . BEEFRACETHABEME,
3.1.3 ADBE BERFASAHEREEMBTSNTEE, RASEERE BERBE, FETH T HRED KRR F
TRE B FERFEKER S B AN R EHRRE S E KB RARE T A RN BB BN, T8 T 5738 3L AR (8 LR Bt
HARMBEEDR SR . b T EMLR 58 E AL . E Al R f s S0l /a5 F R — g E m, B, 18 ) 84
W R 530 B ARl R BRAR BT IR A R R R T EAE IR B AR AR B R i A AR AR IR A AL B B AR R R R AR RS
FRKITEAENSDEFKERERNESKE. 28 XETITRIHE, RO B B ESREAEEMNFE 3. M 1998



39 X RE - RERKKRP TRMNKREFSESHENZ 0 — L& ik B ihh & AR5 431

4EF| 2001 FE, L B AR D B A9 8 A A% 4 Bk 4884.02.10697. 01, 11264. 71.11574. 56 J7 JC F1 4594. 36. 15307. 30.
19284.06.36746. 91 oG, BEE AT A AIHER X R B hiG BoRM B .

£3 BHESEIERRIBXREESYBTLECTV

Table 3 Environmental benefit changes after Natural Forest Protective Project(ten thousand Yuan)

SEE Year
T Trem 1998 1999 2000 2001
B/ + B & Soil erosion control R T3 2% Benefit of keeping soil 2.57 9.16 24. 69 40.17
N fR AE %% 2% Benefit of keeping fertilizer 51.15 182. 08 490. 89 798. 60
Yanbian 3R KFE R 28 Benefit of fountain self-restrain 1513. 99 9882. 00 10385. 91 10339. 97
county /it Subtotal 1567. 71 10073. 24 10901. 49 11178.74
Hi L KM {E Value of new stumpage 3316. 31 623. 77 363.22 395. 82
41t Total 4884.02 10697. 01 11264.71 11574. 56
Wb 1 i & Decrease of soil 1% 1% 25 Benefit of keeping soil 3.14 24. 40 53. 64 116. 01
. erosion £ AR 3 25 Benefit of keeping fertilizer 186. 62 1450. 78 3189. 92 6898. 93
?ﬁf IR K AL Benefit of fountain self-restrain 4316. 93 5704. 38 7970. 65 17486. 74
county /It Subtotal 4506. 69 7179. 56 11214. 21 24501. 68
Fri¥ 7 K {E Value of new stumpage 87. 67 8127. 74 8069. 85 12245. 23
413t Total 4594. 36 15307. 30 19284. 06 36746. 91
3.2 #2WH

3.2.1 MEPLMEL REIELHE UHESBRFIESHEZUERERL A TAOLMFELRAR, BAFRR
— B JIEAL BB ==l M 1997 4E 49 504. 00 7T F B 2001 428 112. 00 T 7C, BT F LD FRET 2. 65 % i A HE=7=
W RRRTANT 7468. 92 L G ERRF T 5 3%, FIRBEARLBMRD BEERI - MERBE  BAB K= LER
AN BEE =L RN T 26323. 92 FT EF S HETHT 0.50%.,

3.2.2 RUFEMNEL ARLABE MV REETRTASED & BALR &3 B AL BB . sk R
HZE S ER T A B4 A M 1997 £E 49 968 A.405 A .661 A.4522 AW B 2001 449 934 A.334 A.431 A2670 A, B—HFH,
HTHEAEFMABKBRAENR,BR T —H2ERAR B, 0K BAEERES EREPSHE TRMARL
KBRS B4 M 162 A.65 A 42 ERBMLREBSHES BFHSRBIERANRH=TE M 1998 EHFEAHMNE
2001 R 714 A, B EERRIBLHEE R ALOE D, 5l R0GEL.

MR EHWE AR T EBLHE R UFREP SERENE. G REALBFAEF AL EMN 1997 447 0. 00553
PNE] 2001 4E Y 52. 62 % ;5 B AR R ZEAREF ST B HL T L 1008 R0 13. 06 BN F] 2001 4EEY 76. 65% F 2001 4E# 58. 68%
3.2.3 EMEHMENL HREEBREL, MK EREREAEN, BARTHHEBEESE 2. JIEHALRRREF. FRE
BB E S BILRRAT T M T 4. 00% 1 49. 0094, ZiE B i 7 53. 00% s FA KR LTRSS, REU B SRR T
B, ush BRI IE B M 1998 4F S5 th i Ak, 2001 4R 0R AL B0 22 WO B B 5 84. 62% .

MEIEER EABAIERR M XML E TEELIE XS TRRERAM TV AR LIS . EFK
A EBLHSHNESEPEIR. BHTRSBHSFEAE, IARETEERRAFAEB. AEEME THER BE L
BREHRI.

3.3 SFEHM

3.3.1 MHEIALSHIFALAWHEE NEhlE&a s B ERMMT AW SHK=h TV ESNRST
46.03%.60. 36%.67. 23% . KRR THLHE/S M EARBIF= &K =HEH M 59. 20 7T, BN 25. 27 % ; %4 £ N3 2> 189. 00 7
TG 29.47%

BB gHE BRSO AL R ERFE R B I REHERNA I m. RETRLHE RN E &0 & amil
B AL B KA BP0 128. 25 J5 36 94. 00 J5 J6. 205. 58 5 56.1120. 00 5 75, M M B 7= S (R L F, 2001 48 )1 B4k
i R 8 BB = AR A BIR 40. 54 %, 85 S0 MR MR B, W T AR, AR TR Tolk 8t B B #y R #HE R AT
MEME, SRAKBMARMM IR T RESRE, REESF A, IR 1998 E5#MF™ 15 T ABRE
BAREREEA.

HAE EHE BB BB T EHRARE E2HmMES, S HRAETEETERMT 77. 6256.63. 04%.,68.87%;
NEHRLBEHER KR T PFHRARTRSE  REIBILHEERLT 24.17% . BT EHRARNESTRRTFHRA R E
ERERINSBRUREAREER, FEETRAIELHEP RSN TEIEREFAREFTETERMA KA.
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3.3.2 MRPBAKEWE ABRIM 59 MRS K REERAT B EEAE, BEFEYEDT F AR, EYEASH
BEERESUKT EBEGE O, HWEREY, KR TH CH X R R P 1 B S Mol B FI8EJEAT 0 0 0 0
Ko B R P BRI IR » 3 R AR AR A B B s X kst Bk P R (B A AR B A
HHBWAKERE, REIBTENEWAARANBRZRE, RENEFE THESAXRETREHES MR RS
F BB B B, 1998~ 2001 4F ity B A Eh i £ R P WA B 4E 42> 20697. 10 LA 151. 93 76, LR R TR MATRL T
57.45% 1 3.71%.

R4 RARFPIBXBARAUNSHBERHRBITER

Table 4 Regression results of impacts of NFPP on farmers’ investments and incomes

E P 3 A B W AP R
3 X ) Impact on farmer’s incomes Impact on farmer’s income from forest
region TR 5% BHAR i SHRH i
Variable Parameters Coefficient t value Coefficient t value
- BB Intercept ao 9.899643* * 54.19345 27675.88* " 3. 893279
Ebian county B 6] 25 # Time variable ai 0. 042554 0. 560699 1837. 876 0. 622287
B & Policy dummy variable az —1.3864** —4. 26163 —37320.7** —2.94798
- #EE Intercept ao 7.778158* * 56. 43568 —33. 6166 —0.35124
. i} ) 25 & Time variable ay 0.133472* 2. 330921 25. 89783 0. 651296
Yanbian county
B %% & Policy dummy variable as —0. 03023 —0.12317 44. 0897 0. 258673
. £ PE Intercept ag 9.378119** 69. 36259 22228.62* " 5.868614
?ﬁbsﬁﬂd i} [8) 25 & Time variable a 0. 089528 1. 683211 901. 6875 0. 605128
anbian an
X @ B % A5 & Policy dummy variable as —0.68571** —3.0076 —18015.6* * —2. 82059
Ebian county
X 78 & Region dummy variable as —1.11208" * —13.2139 —17166.4"* —7.28092

* ESNMKFLERE: » »E IXNHWKFERE

3.3.3 NMBUEARKER RITEMAZMITHEIXAKED TR, PREBFBRMRELIBATEELE HETAER
¥E. 1998~2001 4t R BUR £ & i £ & pkoll 5 1 B bkolk 2 B 2 BE 43 3 D 1622. 20 J776.1670. 00 J3 5T 2040. 00
JIJLH 12098.50 HIG, WA, M BN ZHRERS HBE aE ARV E JIERLES I ZHIRERSE 217.90 5
JG.737.00 J3 TG 427. 00 J7 JC.40. 00 J7 JT » o5 HF S BURF B HE O L B 43 3 08 13. 43%6.44. 13%4,20. 93%,0. 33%.,
W B AR, 1998~2001 4 b B2 &Rkl B s AR R 4 04 i O I Bk A 4> 972. 72 7 G,
282. 00 J{JG.374. 32 J17G.3194. 68 A TC.
3.3.4 ZFHBETH MNBOF.SUFMRFILFEHERFTCRHERES, NEFASKELE, BERIRAKRP TRESL
FHFEMFETRM BN EIXBETEBAE TN HEZFEENE EASE RO ERRERN ML, FEETZEHA
0 TAARF= Tk ST LB R 3 ik B KR AW EA P FEE T ZEHME YK EARRRKBAL.
3.4 ZAWH
MROAARGIBRBMEN R ASBBBERT MR TELEE R BMAEMBH. WEREER, B8 K LRA
Kot d  GPr R EN EEERIANEFRA E 6.
HREFHEGESBENTR D ESRABENERAHAR, LB FRBTHENIE, EH B GHEEHIAK.
XEREESBRAFLHXRAREMR, S &M REERAG . YESRAEAX,

®5 XERIBXHERDESBBBELFABELNR T

Table 5 Economic benefit changes in Ebian County and Yanbian County(ten thousand Yuan)

FH Year 1998 1999 2000 2001
£hi1 8 Yanbian County MBI A ZE4k Changes of finance income —782. 80 —1426. 20 —1150. 00 —1688. 50
0k 42 A A 4k Changes of corporation 620. 62 —1183. 54 —545.01 ~—2364. 91
& Pl A A8 4k Changes of farmer’s income —193. 00 —628.59 —687.18 —753.33
A3t total —355.18 —3238.33 —2382.19 —4806. 74
ik B Ebian County BB AAE4L Changes of finance income —4715. 37 —3214. 97 —6069. 87 —3627. 97
40t A B4k Changes of corporation 8213.56 —5729. 88 —6963. 77 - 6103. 55
& P AL 4L Changes of farmer’s income —57117. 83 —56679.79 —54814. 59 —54146. 48

43t Total —53619. 65 —65624. 64  —67848.23 —63878. 01
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f6 AEARIBTHURERMBTASESHBATUMERGTTO

Table 6 Economic benefit and ecological benefit changes after launching natural forest protection project (ten thousand Yuan)

ﬁ’:E Year 1998 1999 2000 2001
1567. 71 10073. 24 10901. 49 11178.74
& 4448 Ecological benefit ch
4% %4 2 .48 Ecological benefit change (4884. 02) (10697. 01) (11264. 71 (11574. 56)
£ B Yanbian County £33 2 4L {E Economic benefit change —355.19 —3238.34 —2382. 20 —4806. 75
‘ 1212.52 6834. 90 8519. 29 6371. 99
S 464 Net benefit ch
# L 38 BAGME Net benefit change (4528. 83) (7458. 67) (8882. 51) (6767. 81)
4506. 69 7179. 56 11214. 21 24501. 68
BHEE logical benefi
& B2 Ecological benefit change (4594. 36) (15307. 30) (19284. 06) (36746. 91)
IR & Ebian County £ ¥ %35 % L{ Economic benefit change —53619. 65 —65624. 64 —67848. 23 —63878. 01
—49112.96  —58445.07  —56634.02  —39376.32

BRI TAGE Net benefic change (—49025.29)  (—50317.33)  (—48564.17)  (—27131.09)

* EENAEETHELANERRBEEME

HERBBEEERRAT - FHRB TR SRR OLBRTE AXRAE T ERR BRI TRBESHENRE
ERFLFBBNLH RALBENEHE SEHENEFREASESHEHTHEM ESBREPLBENFLEFTHILA
P EN PR LRI A AE (R 2 ME 3. XBLUESBEFAQBEFELARNEN B D HETIT. AEa R
F,1998~1999 4F 25 AR A1 A 2550 45 38 » 2R S0 4 M E R S5 A INE #9 2. 95 £%, Bl bR AE B4 b 2. 9551999
~2000 F 2T BAT BB A 25 2k gt o, 3 B A SR EE K 0. 9752000~ 2001 4 28 5 R A< KR B2 488 n 1L A 25 00 26 3 I %
NS BREASRER A 0. 1151998~ 2001 4R3I 34 Fr A S48 B W . H3hi0 BRI ,1998~2001 4835 (] 341 B 134 PrAE B3
BB E R, A 0. 22 3 F 3. 35,

ERBARAEN ER . ESHESEFAMNXRBEXRTR, 54 ARESHHGLFRXAE DR K&
SHREMRERFHER ASRBNEFREHRAHND —EREFRIONE. YEFREIN - CBERHE 2+
AR, MELFRABL ASKENARERIFFUERR:F= SAETHERBIRRRELE WE 298 B 0O,
MRA#F P UBESVNENEERNEFRN:RE . EESRPHNEN B EFREMNH —FNEFAM, AN TaEE
EELFBRBHESHE BRYESEFIANTHER S AMBAZHEN BREBLFSESHNRER , FRPFERE
ERKX—BrE.

—— BB PAEFHEIANE —— REBBPAEFMIIANH
Not including the value of new stumpage Not including the value of new stumpage
—— AR P EFHLARGE —— NP EFIHM AL
Including the value of new stumpage Including the value of new stumpage
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R R 60000 |-
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§ 8000 %
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3 % 40000
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& 2 30000
-§ 4000 g
i S 20000
3 ke
® ®
# % 10000
H #H
0 L L ] 0 i L 1 i J
0 4000 8000 12000 0 10000 20000 30000 40000 50000 60000 70000
£ YA Economical cost (J7JG ) ¥ A Economical cost (J17G )
B2 #HABEHERASESHEHFESNT H3 BiHBBEFERASESHBEFEIN
Fig. 2 Trade-off between economic cost and ecological benefit of Fig. 3 Trade-off between economic cost and ecological benefit of
Yanbian County Ebian County
4 itig

RRIBOLEMNES HENEFHTETRAER AR LE, A RBREFNESHE, REIRAE XM H T
R BHBEFS IR, BAIRELF AN ST U RBNESHERCEN, SAEBNMREREIN - ERRELUE KR
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ZFS5ESHIREATH. T &M EERERZFRY 5K 8928 2 8 KR P4, 7T LR BUNE B BOR & 21T 4
BEEFFERANAS  RRFERBESHRAERREFSAR A UFERBESHAN, BERTEMN L MRREE
BRARERNRESTHE UBRKKEFRABHRUERNAESHE  URBERNESE R RRUAUHBRENERK
AR & T7 B BR R A B/ T Rl PRk 4R » AT SEBR A RAE B0 .

HTEER RN A B R A SR B ELENE RV NAESRBTETEUEE - E5 ERELE E L, B
FREA SR R 5 B s BRI BOA R AR 5 00 BCH AT B, FL B U5 45 4F M 008 W o2 R AR BT 10 7 89 BT U6 78
ERAUHREFTE. 0 RAKRP IR REET, & 8 AKG FAFERL H22FREZHNAEL K, MRARE
REL FHRFNERMOARER ARG FRARLEEEAXRKIARP TRHNEWIFNE R RAFREARE S —
B R 5 T BB .
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