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Wetland conservation, ecotourism and farmers’ income: A case study of Lashihai

Wetland in Yunnan, China

WU Jian, YU Yuanhe, GONG Yazhen, ZHOU Jingbo, WANG Xiaoxia "
School of Environment and Natural Resources, Renmin University of China, Beijing 100872, China

Abstract: The conflict between ecological conservation and economic development is a common concern for the developing
countries. In recent years, the Chinese government has carried out large-scale ecological conservation initiatives, but
assessments of the economic effects of these initiatives have mainly focused on forest and grassland conservation, with little
attention paid to wetland conservation. This paper provides some empirical evidences to understand the economic impact of
wetland conservation in a region where development has been constrained by wetland conservation. The paper selects a
typical highland wetland in Yunnan Province and uses propensity score matching ( PSM) and difference in difference
(DID) to examine the long-term dynamic effects of wetland conservation on farmers’ income and ecotourism livelihoods
based on the local policy of the Farmland to Wetland Conversion Program (FWCP) , and further discusses the heterogeneity
of policy effects and the role of compensation funds in wetland conservation. The results show that; (1) the FWCP has a
significantly positive impact on the farmers’ income, increasing per capita income by about 40% and promoting the
development of eco-tourism livelihoods. (2) As time goes by, the role of the FWCP in promoting farmers’ income and eco-

tourism has continued to increase. Under the combined effect of multiple factors, the farmers achieved long-term income
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growth through livelihood transformation. (3) The FWCP has obviously heterogeneous effects. Among different income
groups, low-income and high-income groups have the most obvious income-increasing effect, while the impact on ecotourism
by the FWCP is mainly reflected in high-income groups, so there may be a risk of exacerbating local income inequality. In
addition, the closer to the wetland resources, the more farmers tend to increase their income by developing ecotourism. (4)
Compensation funds have a dual role in wetland conservation. Not only does it act as a safety net to maintain farmers’
incomes from decreasing in the early stages of conservation action, but it also serves as seed money to stimulate market and
induce social capital participation, further supporting the development of ecotourism. The findings of this paper can provide

new empirical evidence for the coordinated development of wetland conversation and socio-economics.

Key Words: wetland conservation; ecotourism; income; farmland to wetland conversion program; Lashihai
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Fig.1 Geographical location of the study area
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Fig.2 Theoretical analysis framework
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Table 1 The results of descriptive statistics for variables

eSS A5 A& ¥iE He/ME BKRME
Type Variables Sample size Mean Minimum Maximum
Pl figg R A Log(INC) 726 8.45 6.69 10.13
Explained variables Log( RINC) 726 8.40 6.62 10.12
Log(INCT) 726 7.30 3.26 10.07
TPRO 726 0.16 0.00 0.88
A FAH 726 7.56 1.48 16.63
Control variables OAH 726 1.99 0.02 9.86
PSH 726 4.00 2.35 5.23
PSG 726 189.88 36.00 598.00
DIS 726 15.47 8.00 33.00

ING MBI _ AR HFRN  RINC ; A AR A B BRI 5 INCT . A3 AR s TPRO - A A RIEIA 1 SISO A B9 T ; FAH, B2 B
H TR, OAH : 52 8 5l s PSH : 268 A TR ; PSG « /N T HIRE ; DIS . F /N B T 187 3 B
2.3 PSM-DID At A 5
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JEE%, T WAE PSM-DID J5 ¥k 2 7538 FH T R AR 5L
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i, 25 DG I FO D B 5 % AL 2 Rl 4 S BRI % || , | , , |
XS AR LS T 200 F, s,  ° 0200 040 060 080 100
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R L et I UN Y - S e P SCBU R X e ol ]
OH 2 LRI MM Y SE T PSM AR T REAS [ 1 B3 PSMARZEER
N N e 1 s Fig.3 PSM t test
PSRRI A R B0 A 58, 15 8 T 2 BB HL 5256 10 7 PO COMmmon Spport e _
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10) , 33t 8 AR, (3) PSR R, A B RIERS , TG WAk T R BCEE IR 2 B B A1 0 i a3, DGR B
5B =AER 0.255 BN ER R H4EAY 0.528

*2 PSM FEERIER
Table 2 The results of PSM balance test

¥I{H Mez b v 2 i/ s
it o e R /i
Variables LR gl Standard deviation edue 10n-1r1- t-value
Treated group Control group standard deviation
FAH T B Ay 6.111 9.058 -86.5 97.4 -11.67"""
UGy 6.216 6.293 -2.3 -0.32
OAH T e i 1.775 2.22 -20.1 75.1 -2.7""
VERCJm 1.781 2.069 -3.02 -1.74
PSH T e i 4.133 3.871 51.5 83.5 6.96 """
VEPE e 4.122 4.079 8.5 1.22
PSG G e i 198.64 180.87 23.4 46.7 316"
VEPE e 196.52 200.99 -12.5 -1.54
DIS VB iy 13.413 17.588 -114.6 96.9 -15.48 """
VEPE e 13.506 13.375 3.6 0.57

o ow ok w SPRIFRIRTE 10% 5% 1% H97KF E B8 PAH FORREEHF TR, OAH RS e R A, PSH FRRBE N H AR, CSH 2%
TRAT /NS, DIS ZE7n At /N B TR VL kA FE 5 s PSML, 5 ] #5943 DC FiL 75 Propensity score matching

£3 BHHEEI KRB
Table 3 The impact of FWCP on farmers’ income

iR B 7 Explained variables Log(INC) Log(RINC)
i B75 it Explanatory variables (1) (2) (3) (4) (5) (6)
0.422%** 0.399 “** 0.334*** 0.311***
TG(all years
(all years) (0.121) (0.129) (0.123) (0.134)
0.255* 0.135
TG( year 3
(year 3) (0.149) (0.152)
0.305* 0.245
TG 4
(year 4) (0.173) (0.180)
0.406 *** 0.292*
TG( year 5
(year 5) (0.148) (0.160)
0.448 *** 0.338**
TG 6
(year 6) (0.147) (0.155)
0.450 *** 0.369 **
TG( year 7
(year 7) (0.153) (0.145)
0.484 *** 0.425***
TG(year 8
(year 8) (0.136) (0.134)
0.495*** 0.429 ***
TG( year 9
(year 9) (0.140) (0.149)
0.528 *** 0.445***
TG(year 10
(year 10) (0.145) (0.140)
, 7.260 “** 7.422 %% 7.260 *** 7.304 *** 7.468*** 7.304%**
T B Constant
WHCR Constan (0.066) (0.286) (0.066) (0.068) (0.293) (0.069)
45 Bt Control variables NO YES YES NO YES YES
A E E BN Individual fixed effect YES YES YES YES YES YES
A [ RE RV Year fixed effect YES YES YES YES YES YES
FEA K Sample size 605 605 605 605 605 605
R? 0.610 0.626 0.615 0.585 0.602 0.592

w o ow ok ok ox x SPIERIRTE 10% 5% 1% WK I 835 155 NEUE IR B PRIER ; TG MR ST O RS i, B X SR #0048 1 G R i)
AR T RS I, S T AN Z BB HE R TR AR s all years Fe /RST8] BT AT 45403, Sl T AR BF IR TR A L AR T I ; year j /R IB HRIA TR 5L
)G %56 j 47 (j=3,4,5,6,7,8,9,10) , it TR PHAWR A I A52 00 ;TG . IBBHAIE TimexGroup; (1)—(6) : fARIIAMNFAL & R,
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2 BRI T i DX 3R FH A3 5 (AR AR A T R A T A R B A AT A R el A R ) 8 SR . (Bt — e
TR R A 5 RGO FE 35 St A S M 2 )5, AR RO B B R AR KRR B AR T A e 45
T B I 22 S 0 R DR AT A DS 25 0 R VR A B B AR A e B A R [X 2 5 P A T T, i A e Y
SO & e A 2SR () 258 FE MO BUR SRR X BN S 5T, AR Ak e A B P A 8, Ry 24 b e R 4G
TOREFDE LS, PRI AT DL AR R R S g
3.2 ARBRATE T A AR U ) R

ARSCHE— ARG I0 T IR B IE XA R IR0 (% 4) . (1—2) S5 R WoR , Tig R H ekl As & B
LR A SR WP A B A B35 AR ] 5200, K B e A0 i B 48 o A R WA e (TPRO) Ji5, (4—5)
G G5B IRBHA TR B P T AR AR IS A LE T AT AR R rp i E B, TR A S50 R AR A 3R
4(3) FNHI(6) H11 A IR HFIA 12X A 2 e 1) ShAS S M, ASHE & B, FE AR B4 T S it 4 0, AR B30 M ke A 250 e Wit )
SIS 2 (R MGRBFERE DUAETF UG, i SE 4 B i 0

x4 BRBHEEI ESHRFN RN
Table 4 The impacts of FWCP on ecotourism

i ff B8 1 Explained variables Log(INCT) TPRO
f# BAL i Explanatory variables (1) (2) (3) (4) (5) (6)
1.306 *** 1.160 *** 0.036** 0.034**
TG (all years
(all years) (0.548) (0.624) (0.015) (0.016)
0.697 0.022
TG (year 3
(year 3) (0.732) (0.014)
0.984* 0.023*
TG 4
(year 4) (0.738) (0.014)
1.006 ** 0.023**
e 5
(year 3) (0.721) (0.013)
1.165** 0.028 **
TG 6
(year 6) (0.703) (0.014)
1.481 % 0.031**
TG (year 7
(year 7) (0.451) (0.016)
1.588 *** 0.039**
TG (year 8
(year 8) (0.531) (0.017)
1.677*** 0.040 **
TG (year 9
(year 9) (0.541) (0.017)
1.722*** 0.084 **
TG (year 10
(year 10) (0.542) (0.038)
- 0.797 *** 0.901 *** 0.793 *** 0.016*** 0.016*** 0.016***
H BT Constant
BT Constan (0.272) (0.908) (0.274) (0.009) (0.023) (0.041)
P45 Control variables NO YES YES NO YES YES
AMAR[E FE BN Individual fixed effect YES YES YES YES YES YES
AEARY B E BN Year fixed effect YES YES YES YES YES YES
FEAHE Sample size 605 605 605 605 605 605
R? 0.220 0.249 0.235 0.109 0.113 0.283

w o owow ok ox x SPIRORTE 10% 5% 1% MK 1 835 355 NEUE R RBRIE R ; TG N ARSCIAZ O i A8 i, B XS 148 5 6 RIS i)
JERAS R T RS TI0, S T RS /N A2 SR HEA TR A0 ; all years FE RS IR BTG AE03 , It 1 1R BF R0 A B AR S 1 5 year j 287 B A 152
WS 5 j4E(j=3,4,5,6,7,8,9,10) , St T iR BHAIR A S 2S5 0
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IR B T AR A W 1) A A AN IR 1 22 ok A T2 IR R LG, H— AP R EOR 0 3
Jili,2009 4, |8 5K A ek Ze 1E SCHEHE T (2 B 44 I 7= b & JE8 T R A 922 ) | 2 v 48 o8 R 4 L e il i o %
ARG 0y, X R = R R U PR & A T R K 3l Iy 5 ) A BT SR SR U 9 1 31, 201 1 4R R VL 3k
BT EZE SA P X R A Ak & A I T I A 48 SRR A Ui 2 1 ok B IR VL 38, A 3l T R
15 2 B AR ZSHRIE A PSS FL = IH PR T Hb 7 BUR A PRRR 76 S b BT 09 SZRE TR, 117 15 B3 8 4 A A i 282 12
AL T 20 2K & MiRiEG M A VERL, A S M P4t T Rk 47, JABFECE R, 2009—2016 4, T 1A 5
R A SR W 288 AR A 55 3 J1 8 I 667 A3EINE] 1449 A, Ho , 2 5iBHHAR AR /NAZ) & 80% ,
PRl 0L e 2R R R A VERR A R 4 R R 24 i B AR AR AT T,

3.3 EBRATR A SR
3.3.1  AREMCARH AR S

R BB AR B 2 T RORAE AR R ARER 9 25 55 AR SCR - 80 T E AT R 36, 25 2R an e 5 Jr
o (1) FUATEN AR BRATEXS AN RIS A AR TS HA 0 5 0 B WSO, (A7 76 B B %) S5 ik . LAk AR 937
BRI 25 o (LB A 125 S 2 5 T o S B Ak T E 2R U BH IR B T AP S R v WA AR AR 170 134 S i o7 B B
i, BRSO B R BRI AK S S U FUARAE R BIBRIB PR R AN IS (UL 2 31) S5 50T, (EA A,
TR 5 RS AR B SEma AR AN TR SRR 5, SR BERMIG B Al R AR W] 0 & TS S R B AR I
ARt R B, 1R R RS AR A RIS A RS0 N A M8 4 RS R A sl o LS A 2K 5 2 T R A B2 R
) B BER 3, PR M2 B 4 AR AT AR S B4 A 178 B 2SR U 1 X T AR AR, iR AN 5 AN 55
IR BRI A T R U S S A R I AN T M0 4, S ) 38 s B A QAR TS i

BB IR AT AR 2SR W 0 A BT A 5 50 W36 5(3—4) 31, kR IR, IR B 18 0 A [ e AR A A 25T
T (%) S M A7 BH S ) S e, b, X R S AT A 2SR T () s i ek B 3% o DR PR R B R AR iR R A B T
HAH e A AIR Y 57 31 1 LB = W 9 4 B ) IR AR AR B = S S5 0012 5 T e A RRE AR A B 2 () R, T LA
AR ARAF T Il . MARIERT AR AR 0T BB S 3 KA RIS HREAAR ] A S A 25 85, ) 224 b %) Wi
AATAE ; [, R 58 R Hb 5 BORF 7R A A I 28 55 ) 25 43 B0 J 1 P 38 AR R85 38 | 32 Ot iR
M AT AR PR BRI A B (R, — SRR T T AR S T AR AR U R T BB 2 X Y Hl A DX I 5
BUANY B0 22 BE Y AR S i o

£S5 TRWNBFERISACEEIFER

Table 5 Quantile regression results for different income groups

AR A=Y Log(INC) Log( RINC) Log(INCT) TPRO

Quantile (1) (2) (3) (4)

0.1 0.965*** (0.175) 0.528 *** (0.215) 0.167(0.534) e

0.2 0.616 " (0.131) 0.535*"*(0.130) 0.323(0.676) e

0.3 0.480 """ (0.098) 0.418 """ (0.099) 0.145(0.638) —

0.4 0.461*** (0.130) 0.377 *** (0.131) 0.186(0.622) 0.013(0.001)
0.5 0.277"(0.133) 0.224 " (0.137) 0.432(0.591) 0.032(0.002)

0.6 0.300 ** (0.121) 0.198 *(0.124) 0.918 " (0.397) 0.067(0.026)
0.7 0.240 """ (0.073) 0.211 " (0.079) 1.302°7"(0.322) 0.068 """ (0.077)
0.8 0.237***(0.120) 0.210*(0.120) 1.413*(0.301) 0.274** (0.121)
0.9 0.648*** (0.198) 0.606 " (0.189) 1.875*""(0.286) 0.380""(0.079)

s %k ox ok SMIFRIRTE 10% 5% 1% HKT- 183 355 U R fdbn iR
332 RIFEHERAL B AY S T

SR RGP R M O S /INEH B2 ) BEAR i 25 BRI, T 2 SR 2278 T HAT AR 3 T . g Ao ) A+
ANERAEAT 7 B i AL 23 A AT S 304 TS ) b 27 5 A /DN 7 S A TR RIS S Oy T A7 AR 25 5%
Kl 4 o, B /N B T T ) BE B RTINS R T RS, 3R 6 s TR R ML 1Y S
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WA I S ] A BE A 18 AR 97 A T Bl 09 AR T
Fegk, Hr S0 4By HUFE B iR it o5 DR A B RS /NG SR A i T ek R i A AR i o AR T R i 52
RSO A PR 5 T 28 55 A5 R A 2 LI B Ui o U /NG B = 2 5 A iR AL 2 . BRI T s R4 A7
SR BN LS SO S RAR R ik 2 5 e AR TR filan, o] DI 3 IR R e 5 5 4 iR
TR LA, RIBCE ) TR “ BRI AT 37 et R HE T A EOR PR Bl 51 3 T 22 B S T A RN i R A A B
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Table 6 Regression results for different geographical locations

25 5 Log(INC) Log( RINC) Log(INCT) TPRO

Variables (1) (2) (3) (4)

TGXD 0.405 *** (0.144) 0.331"**(0.148) 1.246*** (0.583) 0.046 *** (0.022)
H B0 Constant 7.266*** (0.065) 7.4727%%(0.293) 0.916*** (0.708) 0.016*** (0.025)
P25 5 Control varilables YES YES YES YES
AR E E R0 Individual fixed effect  YES YES YES YES

Ay RN Year fixed effect YES YES YES YES

FEA R Sample size 605 605 605 605

R? 0.604 0.625 0.274 0.154

w o ow ok x ok ok SIERIRTE 10% 5% 1% WK 3 35S WEUE R BB bR HE DR ; TGxD O i B AR it TG R B3 B AR 1 D W3 .
T, ST AN ] H LA B AR 5 TG B HFER IS Timex Group 3 D ; EIF7 117 W ML B 25 A9 B2 0145 it Distance to lashihai wetland

3.4 e AMER SRR R

MARBFA TR SRR (8 3) , IBRBHAMSCHERT ] GRAFSE =M U4 ) SRR i Al T R
B S0 g T A (RIS T 2 MR /N 3 e I M T 4 X A BB 11 R i) 2 R AR IR B 1R
SEREAI AR T % MAE T, RS 4R R AR 2 38 F . 1B 5 7R ,2009—2016 4, iR kA 1 4z
4 B AN B A Y FE AR T I, M 2009 4 14.4% 370 3] 2016 4E1Y 5.6% , #E— B8 AIF 1 bl 25 I 1a] 4
B8, A RETB W SEE A T T TG, RV 0% A AR SR B 22 0855 TR, AR 3 ORS00, A 0 B X A7
PP R R N B BE A TE Y Fa s I ARMEEYR 4 0T T SR R IS AR E A S R A T R P AR L 1 i
DR BOR St I (R K B AR AR T AT B, W] D)2 B A5l /D s IO A MR 4

IR B WM 0 4 AR [ J2: WABCR U | T L 15 27 A A DG I BB I Ul b o 389 1) 5% T i A 38 1l — 5008
S AE B A S5 R I IBOR N o A B8 9% AV FH R B AN I8 2 7 SRy, sl B R e B AU S
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