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Fairness norm and natural resources conservation: an experimental study in

Wolong Nature Reserve
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Abstract: The policy of family-contracted natural forest conservation has recently made remarkable progress in protecting
the habitats of giant pandas in Wolong Nature Reserve. However, the optimal outcome could not be derived from rational
motivations, as the fairness norm potentially catalyzed the cooperation in the program. To verify this prediction, we
undertook field experiments based on one-shot anonymous Ultimatum Games with the local people in the reserve. Subjects’
behaviors in the games were recorded and compared with rational expectations. The results lend support to the hypothesis
with a total of fair or hyper-fair offers from 96. 9% of the proposers. The responders’ reluctance to reject low offers, in
addition to the information they provided in the post-game interviews indicate that the evolution of the local fairness norm
was based on reputation rather than costly punishment. The result unveils a key factor to the success of the forest
conservation in Wolong, and demonstrates the effectiveness of facilitating the participation and cooperation of the local
community in the natural resource conservation by crowding in the fairness norm. The study also draws attention to the

evolution of social capital for sustainable development of social-ecological systems.
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Fig. 1 Wolong Nature Reserve the populated area in the reserve

(a) M AR 1X. Wolong Nature Reserve; (b) FRARM AR AL 5 X : B (0 X A RARMR A X I8, VR IR 6 X B W R et A A i kX @
@,

The natural forest area under family-contracted conservation is illustrated by dark gray color, and the light gray color figures the forest covered area
V1:EMESG; V2. FE LM V3, 223 ; V4. Bkik—Kf; TF[E  The villages where the experiments were undertaken were illustrated as V1.
Wolongguan, V2 Huanghongshu, V3. Yusidong, V4. Gongda; the same below
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Table 1 Result of the Ultimatum Game experiments

#t Village A V2@ Vv3® v4® Sk Total

25 %1 EL No. pairs 17 15 16 16 64

# 4> Wi (JG) Stake (RMB) 50 50 50 50 50

H 4 Offer(% ) HJ{H Mean 48.8 50.6 51.8 51.2 50.6
AEL Model 50 50 50 50 50
FRUEZ SD 12.6 2.6 4.0 3.4 7.0

FAREZ A MAO(% ) {4 Mean 12.4 23.4 14.6 17.9 17.0
AEL Model 0 10 0 0 0
FREs% SD 19.2 23.2 19.4 22.6 21.0

BB B MXAO(% ) {4 Mean 74.8 72.6 60.8 71.4 70.4
AEL Model 100 50/100 50 50 50
FREs% SD 21.8 23.8 19.0 21.4 21.8

DFKME X Wolongguan , @1E£1 4 Huahongshu , @ 241 Yusidong , @Hki5—#} Gengda

BAREZ A (MAO) 1945 5LER g XU 73 A (18] 2b) , B AE O 1 50% BARE AL, Horb L 0 J& £, T Bk
BIER 17% +£2.6% , KT 50.7% +0.9% [#°F-3 H 4 7K (bootstrap J7:4k1,R = 10000) , 7E 5L 501 F2 Hp
BA ZAER B KMk iE 4 15 ol . A B AREE S A A0 45 SR AT DAHESE R [R] L A A T i 2 15 1 (1)
3), He R 5 Tu(10% ) BTN B 55, 10 TE(20% ) IR, X —HER 245 51 5 B PR R i BB 1B DL Bl
T 5 52 R S 96 45 2R 22 57 B 3 (wilcoxon rank sum test, p < 0.001) , K A~ AW s fe KAL) AL A BEAR R
ALg i E (F) TR

AR 258 W R AN T AR KB W 7 SRR 32 i 43 A 15 0 BT, S BB HE Ay X AP mT e e . Rtk
T B B 0 25X R A PRk 3 TR 2R [ R P [ 225 5 SR S Bk — 2B R 3 o %o b R T 2 [ A 1 [ 2515
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Fig. 2 The results of the Ultimatum Games (a) The relative frequency of the offers (b) The relative frequency of the minimum acceptable offers (c)

The relative frequency of the maximum acceptable offers
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Table 2 Comparison of Ultimatum Game results across villages

W wonk v v
Village Tes HAT RICHSZMG REEZEH  mr RIGHSZHA SRR iy
Offer MAO MXAO Offer MAO MXAO
Vi EST® - - - 0.514 0.496 0.814
wTh - - - 0.631 0.109 0.761
V2 EST 0.514 0.496 0.814 - - -
wT 0.631 0.109 0.761 - - -
V3 EST 0.256 0.740 0.245 0.899 0.278 0.387
WwWT 0.205 0.762 0.057 0. 600 0.228 0.136
V4 EST 0.371 0.599 0.989 0.992 0.724 0.770
wT 0.350 0.552 0.131 1.000 0.345 0.967
V3 V4
ko K56 vk
Village Test Yy BAEZ BN REEZHY Ay ARz M sz
Offer MAO MXAO Offer MAO MXAO
Vi EST a 0.256 0.740 0.245 0.371 0.599 0.989
WT b 0.205 0.762 0.057 0.350 0.552 0.131
V2 EST 0.899 0.278 0.387 0.992 0.724 0.770
WwWT 0.600 0.228 0.136 1.000 0.345 0.967
V3 EST - - - 0.997 0.794 0.238
wT - - - 1.000 0.762 0.686
V4 EST 0.997 0.79% 0.238 - - -
WwWT 1.000 0.762 0.686 - - -

a EST; Epps-Singleton K356 , K: 56,43 41 22 5% Epps-Singleton test, test for distribution; b WT; Wilcoxon rank sum #:5 ORf#R 56 , Z-EHE 1E) , K056

HJ{E 7% 5 Wilcoxon rank sum test ( exact, corrected for ties) , test for mean value

®3 XBS5HFEXAOZFSHITEE
Table 3 The demographic data of the experiment subjects

LI LA FERE ITIE ZRgs]  ABFERA

J I
A g AERS % LEE Hefl Portion of ?’Qﬁ A IS %Eﬂ‘ﬁ Portion Portion Portion Annual
K Portion of R Education ~ Number Size of
Variable Age(a) Male( % ) Tibetan (a) £ Sibli Famil of Head of Labor of Trade Income
e (%) N oF Sibines oty (%) (%) (%) per Capita
¥J{E Mean 43.2 45.5 89.4 5.1 5.6 5.3 46.3 32.5 14.6 3020
trHfEZE SD 12.9 50.0 30.9 3.6 2.1 2.3 50.1 47.0 35.5 2295

T Je TR IEGE X 25 A 0 R K22 B A8 2 i 2 T PR R AR AR 1% (BRI EE AL 3 TR
R(FR4) IREGMR 8. 6% MM AL S o Horp U 4R TS JEE Hiu 57 3 101 [R) 28 3o fie J L R R0 1) L i A (B 3
SR HTE S A IEAR (B =0.204,p =0.016) , TiiJ5 % 5 H # 7aHK (B = - 4. 569,p =0.020) , BI4EK &
W, T D ad BEARIE Ao bl T i B — BOrEAR &, Aotz R 0. 07, UL A B 7E SE 5 TR
AT X HERER (AREERITE) ML AU,

®4 RREFEFHNNEFAODRRHEZERSEIFER

Table 4 Stepwise linear regression for Ultimatum Game offers

Wi H Item ZH B coefficient #rffEiR Standard error t P
HB Constant 42.177 4.161 10.136 2.80 x10™
Y Age 0.204 0.082 2.489 0.016
# & Education(a) 0.402 0.278 1.444 0.154
FEEHAL Role in family -4.569 1.900 —-2.405 0.020

HA LT A B 1R B — B, MAO Y22 SR 3R (B e 0. 21) , 28 178 B B Ak 0 AR AR 2 v AL 3 A
HHF P SEEMEFRR (KL, LB 18.5% [ MAO A5, Hrp RN AP MAO [
ERAREZW, HPRA V2 T V4 {95218 19 MAO B (V2:8=21.943,p=0.004;V4:8=17.945,p =
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0.020) , T iR Bl 25 ) MAO fifi(B= -20.483,p=0.003),

®5 BRRENEFRREIHNNEZFAODERRHEZERSEIEFLER

Table 5 Stepwise linear regression for Ultimatum Game minimum acceptable offers

Wi H Item ZH B coefficient #rffEiR Standard error t P
B Constant 3.060 10. 156 0.301 0.764
V2 21.943 7.298 3.007 0.004
V3 13.473 9.100 1.480 0. 145
V4 17.945 7.493 2.395 0.020
# & Education(a) -1.066 0.738 -1.444 0.155
T34 % Market experience —-20.483 6.612 -3.098 0.003
JE AR House location 13.552 8.335 1.626 0.110
1.0 -
o DGO
= UGO
29 |- o
\ 0.8 -
28 - 2
o ) S
: .
g 27 g:i 0.6 |-
g 2
Q gy
- <
i) :
) ¥ 04
< =
® 251 r
g =z
24 0.2+
23 -
| | | | T | 0 1 | L I_h
0 5 10 15 20 25 0 01 02 03 04 05 06 07 08 09 1.0
H4hr Offer (%) A b Offer
B3 R e b B 32 M T A SE I U M A3 K4 phRE e S RUn @R IR S I A5 R
Fig. 3 Proposers’ expected income according to the responders’ MAO Fig. 4 Data comparison between Dictator Game and Ultimatum Game

in Ultimatum Games

MXAO X225 N A R LRI BRSSP RGN A 5] RIRS AR (K 6) IR 14. 1% )
MXAO g5, Horp LU PRI A A bR iR B3 (p <0.05) o ZetEfiim THERZER KM (8= -12.321,p =
0.034) , T &bt A B € J 2 W 2 B AR S ) (B = 16.236,p = 0. 028)

®6 REEREFRESEIHMANEFAODRERNZERSEELER

Table 6 Stepwise linear regression for Ultimatum Game maximum acceptable offers

L tem R coetlicient VN HE R Standard error P

WH T ZE B coeffici FRMEiR Standard T

H O constant 82.434 9.536 8.645 1.24 x10°1
V3 -10.699 6.537 -1.637 0.108

145 Gender -12.321 5.642 -2.184 0.034

[ j% Ethnic -19.319 9.977 -1.936 0.058
A= s Localite 16.236 7.16 2.268 0.028

A EER B — BRI T 23 A A — A S BRAART F 7 W& B9 8 AR, T MAO 1 MXAO #Y
AR S MRIL T XA EORREE EAFE—E 25, T H MXAO 5 MAO Z A7 7E B AR KR (B 5,8 =
-0.383,p =0.005, B IE/G /) R = 0.119) , BB 7 B AP B RBR B XS FR 8L, X — 25 2R 5
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Fig. 5 Correlation between MAO and MXAO in Ultimatum Games

B=-0.383,p=0.005, X E/5H R2 = 0.119 B= -0.383,p =
0.005,adjusted R* = 0.119
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SHNEH B EARETIHF AR AT A T o5 8 T SN AL S s R DL R —F - B 47 [ (BB & 1R 3 AR
MBS i B AT A

TEENE , 32 5 A7 1 3h (LU A SRl Az i) — B 97 s R 895 3, 0 E R S BRI #R ik D R 6
A 225 A DRI T TG e Sz 7R G B B R AR LA BE 4 (AR ) |, [ ek ply 7 gk /0 R At T Tt AR XE A
AT E AL IR SUER, R BE 2 18] B 2 BF OB E TSR R 8 , SR BB — HRFF R T EE AL X Fh
AL FACROAR BB WAL 2 A2 3 B HA T TS LUAE, LI ZE R IR A S B RATEASHCEMAZ AR
WZ 5 LR ERNL AR USSR NEBYSHEFOEEARTF S, N ERE  ENEA At &30
GAER R0 B3, St KPR R B A T Sh PR R s oAt ol , J R R A TRGR K B BN,
S BB o “ A" A0 SN

R EZE SRR S SO E T A B ——E— I U A0 2 56 ARV B[R] i SUPRFr
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proportion of cooperators

S8k RIS A R AL AV T ISR R 4R, Tk
ST BB ;S  SEPRAMEK T, e FUEE P95 3 RA, b
et AR

The solid line denotes the function adjusted by the social norm accord-
ing to the game data; The dash line denotes the assumed relationship
with economic rationality; S is for ecological compensation, with e for
the monitoring costs per family and b for the net material benefit

from woodcutting
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