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B E 7EASIEREH f IR TR T, (R AR O E R M SR SN IN R, (AT
FIGOIAFAEZE S, bR S PR R8O 85 TR TERLIE, FOOBE S 2 L] i A T o ASBITFE R S 44y i

GR{ESIFLE 4 INIRS HER, %4 HEA 2R [ 20

SRR 2R IR T P AP A B A L] . 42

KU, BEARVS AT, 38 MG B A A B P TR AT g R RIS ST, iRl
BAR MR, OB FRIAE W2, (R B S 2R PRI . MRS R R, TEPEALR] PR MU AT B )2 3
TR o E— 2L T A B, 48 PERLIE S TE RN R] 32 2R HEAT K =5 NIRRT K 2= SR PRSI A )
ERHAE A M DU A X o BTt 2T R AR R T o B U AR AL, 2 B AR AT SCRER T 1]
BP9 R BCRE 5 SBRRMR 7% 3 i T S PR [R5 5 S PR RS 51 0, R4S S eSO RRE R, 2T

FRZEALH] 1977 0 T IR BEISIERE .

LA, 53 SRR AT O B Ak 23 B AR PR S L o i,

KR EIMEAT R, AR, JEAEAE], BT SS, INIRS
SFES  B849: C91
1 5|5

Wit ] WUt s P TR A, I 2 A
ERGEFEHAID + N BORIKR, IR st @ IRme
RAT I Bk + RATE 22—, F D4
AT R AR PR 3 O AR SR,
17 R Bk A R AT A 2405 | 0 AR B AT 2R PR 5
1320, X T3 E g A H AR BA B A B E
SR X SRIRAT Rl R AMATE A A Bl
SRS THEZ AT AU, DT AL R A 25 PR
3% (Klein et al., 2022; Ren et al., 2025; Steg & Vlek,
2009). BEABF5E R, Ao 5 R AT
R E B SEREZE AL EE 45, 2026; Lemmel et
al., 2025; Vesely et al., 2020; Wang, Kong et al.,
2024) . FLox HLTEIE H B e PEME S Al A 1
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bl
AHEAECHIN T 517 85 R bAAEZE R, K
17 R385 ) 3 AN —F(Helferich et al., 2023), % T4t 2>
RIS VR RO AN AR I VEAE B B A% . AR5
WAk, AR RN R: 25 HE IR 5 DA S A 52 B4 A0
PHZ RN FERE AR, U5 R — 20 R0
T 7RI [A] 2 [ FRME & rh 55 8 1R BT A O i A%

LA (Aquino & Reed 11, 2002), FHAEFRAAAE,
1M 237 FE B 2k R AV (Gotowiec & van Mastrigt,
2019), BEATBF5E & B, B RN A RR A% £ AR Py 1k
TETEA R, DT R 30 T 5 A R At 5 2 A 2 i )
(Hertz & Krettenauer, 2016; Wu & Yang, 2018), 7E £k
SN, BRI FE —FhE A [ R AL
il (Aquino & Kay, 2018; Hardy & Carlo, 2011). 244~
R BA B E AR R, I8 A ST ARk

FAAEDH (20251J60210) . A #A LA SRR EFE L
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Vs, PR AT RE X4 A MR AR B o Uk, Rk
e, A AT e AL SRS HA AR, I
FEFRAMEROIE S T o B3 . AR, AR ZE
RE TS SEE ARSI BN, B0 R%
FE IS H RN, Uk Z H A 2L AR
o NI GBI 2= B, A8 K2 )2 (prefrontal
cortex, PFC)SE il X FE RGN T . [ 3= h 5 B fEH]
Wr v %2 % ¢ B8 A (Niu et al., 2023; Orui et al.,
2025), MRt B 5 T8 AR A R ) 28 EOAL ] £
HET BRI . FET I, AU E S INA S
BleEhd:, REHRVHEEINFZEA S B A
SR 2R IRBEAT Ry v (8 98 A FH B e 22 L

1.1 FEWRITH: HSERERA

3E 335 47 4 (pro-environmental behavior) & 15
AR PR T RE S 2 R T [ JE SR U L T B
1K A & s AR 25 1947 A (Barclay & Barker, 2020;
Steg & Vlek, 2009), K, ZAT Ml ik AT £
FEAE S W AR R A N—REARF)
25 A M5 A VEREPE) (Nielsen & Pfattheicher,
2024), BT MR AR —A & g AR AR S
KW EFZEE 83K 1) (Lu et al., 2020), Ff&Z“4
PR J22 T 1 4 F0AS (A7 R U HE iy >k 1 BB
i) (Klein et al., 2017; Lange et al., 2018) . 5T I,
FEDR AT 55 218, AR BIAT R AR nT ARG Sy A
GAEMERBEAT (eSS KA 25) =2
(Klein et al., 2022; Ren et al., 2024), 1£5i4h<H 5
AN A LY S FERE AR S EEM =T
VPR, ME LTS 20 S5 IR EEAT R T REAS Y 2E 3R R Ht
SRR ME(KIA 45, 2025; Jacquet et al.,
2013), R HEME IS P R Z HAHLh s, A
e 4E T T 4 W) i 1 2R (Greater Good  Game,
GGG){T55 (Klein et al., 2017), %t 2 i 51 A B
P SEABR R, MIOREHWmER AR . 51ES
WOk =28, CRIREEAT A4 AR e SOy — Pl A~
WL BERRIZR, 48R S IEE AT APk . Ak
IR, S AARTE PSR v 38 i B A0 1] 15 A i
JESEMBE PRI (Klein et al., 2017, 2022), {BYEH4
PGSR ARG 3N, SRS A AR
A[EAME(IEAS A 45, 2026; Ren et al., 2025).

TN IR 2B} 2 oy B SR PRI AT Ol 14 0 BRAIL I
BT BB A (Doell et al., 2023; Wang &
van den Berg, 2021), EA WA, WAIETH E
JZ(medial PFC, mPFC)7E Ak 25 B i 5 <4 J 2R
PP % 4% T A (Brosch et al., 2018), 3 THEX 7

IX (temporoparietal junction, TPIH)YE A& L B L
Wi IX., HOG S A B T 48 /NS BE 517 R 2208, JF
Sl frE 7 /KA (Langenbach et al., 2022; Le
Houcq Corbi et al., 2025; Rosales et al., 2022), L4},
T AMUFT %5 - )2 JZ (dorsolateral PFC, dIPFC)i# i i
HZEF S . SRR H AR I BRI, T e i
SEMIE R (Brevers et al., 2021; Knoch et al., 2006;
Piao & Managi, 2024), FEZEHIE KF Rl 0 A4 %
AT N ) 2 55 (Baumgartner et al., 2019; Rosales
et al., 2022). Z¢ b, ZEIRIEAT R AR IEYE . O
AL T 5 MER S 2 Hh g fE . SR, WA
INHURE 28 Bl 22 0 98 2 4 v T — it 23 D o Bl 1
FIWr, BT A2 RS, B R 5 R
TFA SR PR B TR B pl 22 B
12 HSHMERBMNERRITANITASHE
HL

JUEAG e 22 U N B 38 R I S AR U SR LA
H 38 F) 25 e KAk b #% 0 J7 W) (Fehr & Fischbacher,
2003), KmtseRU], MEMIT HEHIFEE S
ARSI 5, ko shHLAE D o 78 v A A
% ¥ %5 FE E A H (Constantino et al., 2022). (K, #F
I8 5 TF R IR BE S I & A R EAE S el At &
IR E, H kS MiE(social norms)# ] 1Z AN
e R SAT NI E AL Z —, WHE R ST
A (Farrow et al., 2017; Lemmel et al., 2025), fh23#{
UL 3E R A A e DA R O SEAIE A AT A
AT AR PR AL 328 1945 B 28 U 43S 46 A B (injunctive
norms) 5 i i& P L7 (descriptive norms) (37 3¢ £
%, 2024; Cialdini et al., 1990), 8414yl 55 1 < H
PN R 0 2 R BT R AT Ay, 32 5 o 1 1R 57 A A
e R g AT R iR AR i R 2
BONLBR W A7 3 (5 B, # AT S AR A
#fBi 7] (Doran & Larsen, 2016; Rhodes et al., 2020),
BEA DI LI, TE2HCRATAT I RAE Bt
IR RV B AR RGN A A R TS A M LYE (Luu et
al., 2025; Niemiec et al., 2020; Ren et al., 2025), A
WEgida i, 482 PERLNE T AR AU i S E 22 SR SR ]
ARG RAEVER, HAT MR EAR KRB E e T4~
AR B Y A T AR B RO S AN (B A
(Cialdini & Jacobson, 2021), ML ZF, fiiAM:#E
XF 2R FREEAT A A AR AR O Oy B 42 H AR E (Niemiec
et al., 2020). Pk, UNATH& THE PR 1 PN 7ER%
1, R TS A 5 B — A

Jihh, AN[AIZE AR S RS AT RE AR 25 S Ak ) B
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SN T4 o T2 PR BT A4 0 T 32 AR DA 4 ol
S5 EPEAG SR IX . BFFE R, AEXTRLTE R
TN AR5 MU B2 (dIPFC) A HE AR - e
JZ (orbitofrontal cortex, OFC) Y& /K -2 VI AH 5%
(Ruff et al., 2013; Spitzer et al., 2007), H:H1, dIPFC
FEA 1 B A w3l 0 A DR JL T AR OG0 TR 5 98 vh
FEOCHE R, FORAE D BE A HI 55 23 B
Y BE1EFE B (Buckholtz & Marois, 2012; Niu et al.,
2023); OFC M St E S E4E B, X T A
AT IR 5 48 (Marciano et al., 2023; Rolls et
al., 2020), AHELZ T, MRS 0 T8 AR a4t
SNAM S, JUHW oD HIERIERE ST o A M
WA X (rTPY) A 2 105 PRRT O A5 R 8 Pl A% O A
JH(Hao et al., 2023; Soutschek et al., 2020), 374>
R B g 5 A1) TR AT M2 (Panico et al., 2024;
Zhang et al., 2017). Z& L aJHEN, $84-PEMVE AT
R W K A dIPFC 5 OFC %O R
il 5 0 (B T I 24, T i s e A S D B 2 AR LA
rTPJ AL B FE 2 I 2%
1.3 EEINE:RKIHFRETAXNBRETHLE
RIRBEAT IAE N —Fh R R ABAT R, AMZ
FSMEAE SRR 515, WIRZH T ME N TE R
PHE 5 H FAMES . 1B TEIA A (moral identity) J&
FEAOR G R AP SRE TR BN A A A S
OER AT ROFR S (B RAL %, 2024; Aquino & Reed 11,
2002), MAt 2 NFIHLA R, B FEIA ] —Fh S5
) H FETE T AILH, BERSRE Bl 5 A E TE RN A o B
RIE AT M (R 4, 2016; Aquino & Kay, 2018;
Hardy & Carlo, 2011), 4% 55 b (Y38 28 R YL IS
B, BN [ 3 5 ma S A {5 R i oy 5
B A o &, 515 HAT O ik #5 (Aquino & Kay,
2018), A WFFERM, BN R AT A E
T PNAE TN K 2 (Salciuviene et al., 2024) ., %% = A
TEIN A K AN RE A 1 2 (e aE 2 £ T 8 45 R PR b5
178 (Wu & Yang, 2018), IN27E i X 18 78 v 58 sl 7
TEIEAE RIS, 3l R IR T J R AB ST 415
WeryIETE A FIE S (Zhao & Qu, 2022). t— 5T
R, EEINFEREAS SR THAMAXT A B IR DT RN
TEZOR, 7R WA B R B SCRTH 2 i B v, s
P AE SR AL AR 2 S0 G P PR AL, fe A A
050 ) TR MR T B AT M (E M R 4%, 2019),
MEE I TR R, m B RS AR A
Dy W IR A FR I 5, ol H AR P SR e v
T EIE T BEIFN S EEMACHER, A

1M A & 65 F 3RS —E0 1t 2 HE (Hertz &
Krettenauer, 2016; Winterich et al., 2013), HT$5%
LI ST EN I8 i R VAR I (I S M AT B K Y ]

B — 5P (Reed et al., 2007). K, BEIEAMATEAE
XF 4 A VRIS S g ORI R Sl R B R LA
eS| RGN I YN (TR S S =1 =R SR - = R TN
(Christensen et al., 2004; Krettenauer, 2022), fE/AFE
Yy it IR S A S AT 55 v, AR K Y
MARTEAE R S A SR T (R4 4, 2023),
K HANAB Z R a5 i — P s 1T B
TR P2 FE A o AE A B A OG5 S B T o
B, JE A R AT A m AR SR B dIPFC B 0 15
RUEBOE AR, S BR HCAE D R ] S R e 5
F ARG (Niu et al., 2023; Wang, Kong et al.,
2024), ET U, AHFSEHEN, TR ERKE A L
R RIS SE B AT R (e, H X — 5 VE HAE
FEAPERLVO AR BN TE 2, A2 AL AT Re i
SR TR ) A DG 80 P I 1 2 S PR T
1.4 EERH S5HRRIER

TR A A PRI Gk 4+ S IR B, SRR EE T L
SKARTEA AR 25 . BERAR AL 5 AR S AT R 2l vk = )
PEATAUST (Klein et al., 2022), BFFEERB, #LaHE
YRR SCHES IR LR, REfE il A Al . A i 2% 2R
3547 M (Cialdini et al., 1990; Ren et al., 2025), #X1f],
AN [R) 2 YA 25 F N0 TE 52 ) 205 PR B AT A B AT B A At
AR OB EEAS . F8 MRS EEYREEE ST S
RS, HAT A RO I TR SR A R
ZORMC S A AT EOAE; M2 T, ik
PERLIEE R A AT 2 IO HEVE T, g ma e
AN [A] AN A 18] A8 XF §2 %2 (Bicchieri & Xiao, 2009;
Helferich et al., 2023), BRAMBIESLRIN, KN
TE YO AR T (RIS PR A R PR A T o R B 2R
TE RN [FAE A 18 FRAE S b 5 O AR AR A G B A%
YERE, TE T ARG F B 00 SRR A IR
(Aquino & Reed 11, 2002), =i A [F] 2 5 0] GEKE
WRTHUEPA ARMEAR R, Y5 A
TEEEOR, HAT R ) 52N IR 55 Bk 3. R,
TE TE N [R]85 1 19 A a4k 23 R 28 AU i 1 ] B A2,
S ARAE AT 23 TR B P B PSR U] . A TSR 200
Tt SO A R AP 200, B REE %5
TS B S OH A S SR RS o DhREE I £ Ah
1% A5 H7 R (functional near-infrared spectroscopy,
INIRS) PRI i A A0, P9 B S e sR g
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B rp Y RN T G T TR Y i p 2 BR A A
THM T AT 2, 2018 MHiE £, 2017;
Balconi et al., 2025; Wang, Tang et al., 2024),

BT BRI, ARWEFEA R L) i IR
550455 INIRS HOR, H 4t S M S RIXS SR R
AT RE I, G 0 T AN (W] 3 (8 1 7 1 e
Hoph 5eml . PR, HL: A EE A 42
JUSEAIN R AT I . BN, FEIETEIA
[ R BAAFT, 35 MEROAN B T R P o
E R R AT Ry AR N E R R B AT,
AHEE T8 TR, F IR PR X 26 FR AT o i 2
HEAE ARG B8R, H2 . #E s B0E S5iE fEA [W 1 38 B
RN, A SAE R 5 o DX A B =X BT 5
A T ML 7R 18 PRI RS 3h 25 1 T AT e B 2 T
I A N TR AR AR S A D ik
ML AL B PRI (R 3 3 45 15 1 ] fE SE 2K S5 4
OB X, TEE AR AR S sh 46T, |
IR AH S XS 22 AN 3 . AR N2
A ZE TR A2 S S E A R Y S B, AL
A B TR RIS A T O A R A PR, O
HEAL B & B AT 1 F0URN T8 PR 20 F 42 pE IR 38 5
SEUE S o
2 WH5ETIA
21 HFEWE

AWFFERA 2 FES RIS F8PERLIEAH
vs. ERTERITEA]) x 2 GEMEINES 3. o sh &0
vs. RJASNFMIR G I B, Hbth ik
B g i aan) 8 i, GEPEIA RS S o BN AR i T8
id G*Power 3.1 #f4f(Faul et al., 2007)BEFTREAR £
hEE, RERUN R =025, BEHKT a=0.05.
power A 0.90, R B RIIFR/PEREN

.
oo

A R AREES WWF

46 A (Sommet et al., 2023), MIEE ST IhR H 4L
MIFRAEEME, SCBRHEZE 60 ARSI SL 5 7 £k 4 it
SRR B, A 6 24 waal R R 2 T ST E B AR
BT g HRER o o, 2 44 Wl A e SE 4F W PR 2R AT
55 ZUCARAE A BRI N, K RE 58 OCHEA T
M EEm AR, A 4 0L INIRS {55 B A
IRBRTBANER, FE2E kT S FE b S AL RS e A
MBS ThI . A NAARBIEAR 54 2 (Lt 28 44,
B 26 £2), TR 19.52 %(SD = 1.84), T A
POl E A AT, O EUR IEAL IR, T AR
L5 B . TFS £ W0 K2 P
FUACIAZE b1 ARG IE S+ 2024673), BT BATE
SRS R B, I SRR B
FE 2 5 B KORH I DU XA
22 SEEHH
221 HESIERBIRMPR

FERYPAL ISR, AR G B SCAR )
BERIT R RMIEE R, IF IR LU rE 2
JWHE B BIRAEEE %5, 2026; Ren et al., 2024),
&3 — 20 2Un] g5 | & e iy BE A A4S BE 5w 4F,
IER SR F A S RN T T i, SRS
IE S R Az B DT <At 252 0 )55 4
JEX 2 AR A LTI o SR o, 5
H #k 342 (World Wide Fund for Nature, WWF) 5 [E
R H S8 (475X B (International Union for Conservation
of Nature, IUCN) 7 L IR4EEE e % s, H2E
AN (WL 8RR BT s 1), PRI 8 5 ol P24t
SHLTEERY P DB SRR BB, ESE e,
T8 PE RIS RN AR M MG S 90 AT RHE 4L 7 B 45
SRR B AR — 2L 1),

Tk oAt 2 O AR A R, PR A IR
LI S8 AR AR B T, YR 7

2
B, FIBR 1 A BB -y

5 B 4R34 4 (World Wide Fund For Nature,
WWPR)BALT19614F, BERERBEN. R
S EBURF R AR Z —, WWERIE A28 ik
HIER B ARIBEATAL, HESIHRRE AN, BALH
AR5 BRI, BN EHRES, B
ARIFAR) IZ %5 X R

IRIEBRATHA AT AR, 2982% K2 E A
ZIZIMEH L TR, IRHEMRATIH, e
WK, AR SARHESMETIE, BURIBHAIE
B2, HRADSSUHBEBRT S —5

E bR B 4R %97 5% 2 (International Union for
Conservation of Nature, [UCN)F{ 7. T 19484F, Z2BR
AR . RERIMRALNZ —, TUCNKHar
RS SRR B SO B AR SRR R,
AR QAR BHR A I ReSE A A . B SLH AL R AR R
fir, BATFARKI 2B 535,

IRYERA T SO ITAE, 2982% KA A%
IMRAL U iRE, SRV H . B R Lol
BRTIMMTEINT 2258, BRREMASFRX—
RN, FERHEIIAS BAFIRILE

BT 58P ERLE (A) FI IR PE ML (B) 19 515 &
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Likert & (1 = TEAFE, 7= FE2FF). 85
PR 2H 5 PEAN B ) R Z2 ] 27 TA Ry 1o 3% ] 3R
PRAISUE G, HER B AL 75 PR MR ad A < R 240
[ C AR ZURE . > IR0 B — 8
T, B AERH AN [F] 20 531 1) a2 75 M At B O 2 A
JIT 5 B A S R B, DA 56 I S 56 R A A
B
222 EEA\EZREMNR

A 5T >R H IR 1) 1 4] 4F 45 (scrambled-words
task) X B 1 B A R HE AT 15 30, 24T 55 © AR A
FEEINENIF ST A BIIE G 55, 2022), &%
Aquino il Reed 11 (2002)% H 1B 84 iR %, A%
WG gmil T 2 SCiphoRl . JEFE AR G 3l SR Rk
TR sh &k, BRAIFAE 15 KRS S . &
ZAT55 R 5 AFTEUIF AR TF A B, BT A Pk
B4 ANialiE, s A SRR ). e sl &
vy v AL B 5 T v B A DG A O R BT 1] (i
Ser R CIE L), ARJE S AN AL R R
(b K < AR <1 H ) MEIESLYRHT, 755 30
HASHIER LR RFAEBE 14 4, LhE164,
AEJE M+ SD =19 +2.18 %) A . ik 7E 5
A 2 ZESLIAT 55 (L 5 30 ARIRIANE AT 4R, W
FRIBAIAE 2 KRR b 5] & IB N L& 1T 0EAl,
KH 7 A5 Likert 3R (1 = BE2ARE, 7= %4R
o BCXTREAR ¢ K050 WoR, TN S 3h 4RI PF
I3 E RS T ARIA RN (M £ SD pasn =623 +0.47,
M=+ SD ypaxn =3.84%0.75), £(29)=5.92, p < 0.001,
FI SRR R ERASUE 51X 53 T . #EIE
KH, IR AN R R R ), AR
VEE PR MERG 56 B . < iR RS e £
KRR LR T e — A B A, R 7 M
Likert & (1 = BAME, 7 = BL2FE) (F4
& 2023),
223 EFYGREEES

A 5T % FH 0 -9 i 185 (Greater Good Game,
GGG 55l 7 9 1 1) 55 B 5% 1T M (Klein et al., 2017;
Ren et al., 2025). FEIZALS5H, BS54
#4554 2 WG INE, HEAT 25U IR S L DO
1£55 . BRI IRE, PlRm—awminitm,
SEPKARTAREUT AR Z—: 1) A

PO IR PR T A S, SR A RN E S
BAER/NIR DL o BRI H N T O S 5, Bk
PAGTHEMPRAF R, MRS A AAT R Hse ™21 R

Ji 7 (individual account): {8MIHB AFIA; 2)
INFENK P (public account): TG E, FH4Hd
5 /N = 4 DL, 3) PR R K P (environmental
account): U B J5G &H ARG 25 MRS AR
P, /N B BUOR 3R A9 AT AT I 25 (Engler et al.,
2025), Ay Gt o BSOS L b AE SR X AT
Sy TR AN, FRORIEK 32 45 R
7 BLAE RV AR RS = O MRS R Z
A, WRARAT R Ak S M S AR SRR L B B
ORI 1 1 o451 i e e 2 R b o A2 28 A 4
TEVEA N BRI 25 BRI, VRSB IREEAT R A%
LAENR o B R AR R 52 2 5 2 S RENL AR —
FRAS NI PR TR POl RS F B, DABRTHE 5519
A A SO -
23 KRR

ABIFFE 3 3 e MR 55T 5 (B N Bl ) LA
fEF A 7 AR SR AL K2R 2 550, S5
E-prime 2.0 #5929 4k 23 LTSS A g ik ] 28 4
A He /K- (block leve)FEATH#EGN . AT S HLIE
FAF T BB ANBOA R o A 52 50 2 BT i ) 2
AR AL T 5o f5 B, DA g B, 7E1%
H P A IR AR 2 AL — B, AR Ak 2%
PO I 9 BEHL T . BRI RS B o gl N AR
i, BT oS U A X, 4350 X6 1 T A
[F )5 Bl 2 A AR Bl 45 o s P A0y, 29—
RS T OB B S X, B 58 UK IS Bh 454
X o5 — 2T AH I

IEASLIRTF AT, AR S RE & T i Bkt
AN s R A S R R E R, IR IR
PRI, BEFS, WK 58 B A 18 FE A ] X R,
BAXHAE 30 Mk, P RIRIRERNT
HARBMEMA Y 1 s; BFEERMIERBNE S s,
PLsRAEIZ block WINKLTEME R, ZJE WEBE 55, #%
it N BTN FE 55 BB, #AFETE 10 s W ELF
TR A TR R IR ) T, JFTERENS 5 s INEEITIE
FIWr (175 = J&, <278 = &, iAol REIE
SERGZFIWT) . BEIG M2 Bt 10's, J i PRR(E 4 A 42
7~ 5s (LN 10~50 T, % 5 i), =5t 5s A
AT AP S G R B B, W TE 7E 10 s (NI
P AR NK - (F 5, AR (0 8 s R o)

OARBEIE R, FARMK 2 3507 N E R R B R 2 R
(Friends of Nature, FON, B J7y ™ ¥} : https:/fon.org.cn), %44
ST 1993 4F, B EEF YRR SHAZ — BEHEBEA
H5AKMBKR, RIPAESHE, s ARNERS B R,
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I P (K ) (RS 45, 2017) IR IR SRR 25 57 10 s,
B 3 N — MR o 7E 58 % X T A iR e
BT 24— E PR A S0 8, DAPPAS 3 A 4T 45 %
TE BN [ A RIOR . IREBZ 5 B E iE A5
AR, AR FRZY 50 b (LIE 2).
24 HIERWESSH
241 BEFYAREEESHEEKRESSHT

S 3 b 8 A T A TSR AT 55 B
P ] W N 1 B B O B A w1 i i
(Multinomial Processing Tree, MPT) X} H 432k £
BRI T RBENE A M1 (Klein et al., 2017) (WL
3)o MPT LS T X B SOk B4 7 0 J5 AR FEIA
A BRI T S E A ZI I, BRSNS S 5 B 5N —
RYVHELS B E PR AR, IR AR E AN R %
REIRER . 456 TAFY) il AT 55 1Y =3 I 45 44
(AR SRR P FRORIK ), AR T
— NP B B SRR 55— B B S A A A
SR A Rl AR, H S %L s (selfishness)#n
AMRHEA B RL B B RE R, FERIAL T, SRR
NI e e SO A ATy, TR R I P

AR RN AE B RMT (1 — ). B Bk
HE— 20 RAEARTE AR B A1) A28 rh i S 4 B m] D 4F
HAZ % e (environmentalism) /R AMMARTEAE [ F| ke
R PR PRI AR A SRR S A X HER, T
SR IR EAT R () FEAVEAT (1 — o) Z [H] Y AL Ay
KR WA SHORE T HORTE = 2K P vh 1 e PR AL
K H & KA SR A i % (Maximum  Likelihood
Estimation, MLE) # 17 ffi i1, 7> #r i & @ o
multiTree /58 . TERBIAUG BB, (11 AG*SE
T G 0 5 e S AR 5 0 0 AR A 2 [ ) o AL
B2, DAPEATASR ARG L0 16 A5 =X i) e B 78431k o
242 INIRSHIERESHH

AWFFEH ] NirSmart-6000A 15 7 (HuiChuang,
China)RAEAT: 55 4 B2 b MR B¢ 2 19 1l 48 8h 1 245 5,
S IC SR 4R A L AL 3 (Hb O) F1 B 44 1L 21 5
(HbR)M 2 4k o R 58 LA KOG — A8 (LED)E G,
KHHIEK R 730 nm A1 850 nm, JLLT G A
E(APDYE IR &%, RAEFN 11 Hz, S8 Al
24 AEGFAROETE) S 16 MRIERERK), %24
3 cm FYIR-IREEE(SEPRICEE S 2.7~3.3 cm)i#EfTHE

IAHEEE | BHHRR | blockl ﬁﬁ;}gﬁ 3! block2 éﬁfg@% Z
) 2z ° )
N——] H o O — 2N L f o —
B & gt 8 0§ &% =2 @
1s 55 5s 105 55
N _ 89% NE 2 1H] . o WEEH ZR || TEHRFEN
TUCNHAHATHHK SFHEH 1= 2=7%&
;X
w
w
NI U
< K5 K5 K5 |« < ﬁg@%ﬁﬁﬁég& -«
F 5K
10S 108 58 58 105

K2 s
TE: B T SE30 B AR TR PP 45 40 B B TR AR, P s O Tl P R 2 1 R B P R Bl X R i AR PR 19

P > AT
L
o
I~
1-s EREITN > AR,
~ gppEy — LT
\
s ey > AR

Bl 3 T4 R AT 55 9 MPT 4557
s Fon HRPSR AR AR P BEFROAER; e AR AE A RIS T RO IR P S B MR (B AR 2 UL 2.4.1),
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R S5 ARG PRI EAT N AR - B AR Y 96 35V HT A INIRS HIEE 1203

G, ARL 48 AN A EEE . Bk A E S % E R
10-20 i F FL AR R e 6 A7 28 () e o 5 0 L (UL IR 4)0
fNIRS JE 4658 (5 5 1t NirSpark 445 347 Fi 4k 3
500, BUCERRARE: (a) RAE T/
F 7 92 %08 I 0 O B BE AR 5 2R AT A Bl PR I G IE 5(b)
MG IE R A5 5 64T 0.01~0.2 Hz Ao kg, L
FBRARA RS B o A A= BRI 7 5 (c) BEFEIE Beers-
Lambert fEHE, BFUE UG B C% B R Fe 0o h A A
ML £T 8 F1 ATHbO A 4 I 21 25 11 A[HbR] A9 ik Ji A8
fB1E . % T A[HbOUE 5 A T S I EME L, HXHE
95 FR G i 1l AR AL T USSR SR AT R T
A[HbOf5 5 BT,

&l 4 fNIRS 38 1 HE AR 5 0K o &
. aEREE, L, waRBE, SRk, a2 BT
FonBiE ., EEWETFR, FR.

S AAT 555 R W R e J2 B KT, RIS
TE I T8 J2 1 — 2R AR Y (general linear model,
GLM), DMEIARR L5 &0 T 5454060 B 14,
A AR A ki DX 00 5 BE A o TSR BT B (10 )%
B AT S5 A TR | T30, I ShRAE IR 3 J1 %%
M 3 PR AC(HRF) AT H, DR s A8 5t . 4538
T A5 5 B 30 0 A o 2 1) T M 7 12 R S 22 R D 1Y
Brodmann 43 X, & J& £ 8 2% BR fiii [X (region of
interest, ROD /AT HE LS ] AR . il 238
TGRS 30T 2R (20— SR IR I IK, 7E 38 18 () J2 1
XS p {E#E1T51R &K PR (false discovery rate,

FDR)#Z IE, M IEJG p < 0.05 4 &t 3 (Noble, 2009).
164218 GLM 43 H7 B2 FDR A2 IE 25 B SLnmt |, 4%
A WEA EIS A 5T 56 T At S S 5 T FE A R AE G
%G IX. ({1 % (Helferich et al., 2023; Niu et al., 2023),
AHFI I A BRI 4 D 5SS  EAEAE SAt &
PSR VIR & O A% 0 i XA R ROIs, A 45 HE %51 1
B2 JZ(OFC, XtIiiiE 8). PIMIRGEi M K J2(mPFC,
PRI E 10) T SMUFTAR B JZ (AIPFC, X)L 1E
24) K AT ER T A [X.(r TPT, X Wi 35). B2
B RO AR PEEIE 1Y BE, HT&MFRIMSETT
LA HT . A GEit ot 44 SPSS 29.0 (IBM,
USA)H5ER .

3 4%

31 BRIHEKRILER

T, Rk o R 2 AR R A R, S
SRS A 4 WS B, RSl SRR T
FUE BRI A9 0 AT BRREAS ¢ K50, 2551
FW, FEAMEMIEHAE (M £ SD = 5.27 + 0.86) i
FE TS YE, 1(26) = 4.77, p < 0.001, Cohen’s
d=0.68, 95% CI = [0.37, 0.99]; #iiRVERIELHSY
(M + SD = 5.14 + 0.66)[F) k& w5 T FIg H{H,
#(26) = 4.82, p < 0.001, Cohen’s d = 0.67, 95% CI =
[0.37, 1.00]. _iRah SR, BB a% v ff 20 52
b B S MEE R, MRS Rk
FIFHARR . Hk, Ak B AR sh Al
I, DA O0) B A% P P G 56 A T 43 DR A
AT T 2 GEEHIERRL ARG vs. Hk Pk
FIEL) < 2 (AN R 3 TRk F vs. RIE 3D
ZRA S M Ty 22500 o A5 R o, SR
RIRY FRO A BE, F(1, 52) =0.05, p =0.821,
T VERITELH(M £ SD = 5.19 + 0.26) SR IS
ZH(M + SD = 5.12 + 0.24)7E BN 4y EAAEAE
WE 2R EMEINFEE SR ER00 B, F(1, 52) =
14.48, p < 0.001, np = 0.24, HHH &M T IR
(M + SD =5.59 +0.19) WEEmTRBIIFEMEWM £
SD =4.73 +0.22), #H SR 5B RS 312
] 22 EAE A B3, F(1,52)=1.70, p = 0.203, %
I, RS HEE AL BN 5 T RN TR S 2 4 U T
IR, HE RN R 5 sh 0 oK 22 B4t 2 B Al
R
32 1TALR
321 IRRIKPIEFLLGIALER

XF PRI P 35 B LU 91 A T A I T 25 AT
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SRR, AR FHN AN B E, F(, 52) =
0.33, p = 0.569, JEFEIA[RIA Zh Y FER0W 3, F(1,
52)=36.18, p < 0.001, n3= 0.44, A BN [F)E 30
SR BEA R 1 E Bl (M + SD = 0.56 + 0.02) 5}
EETARBEEMM+ SD=0.40 £ 0.02), tAh, #t
SIME R BN R AR s e AR 2, F(1,
52) = 5.48, p = 0.024, 0= 0.10, E— 4 4 fii BLAK R
TR, FEIBTEIARE SN, B MREdA
PRI P A LL AR (M + SD = 0.60 + 0.03) % T4
RVERFELH(M + SD = 0.52 + 0.03), %2 FikFih
G W, F(1,52) =3.29, p = 0.066, 3= 0.07, A4
T, FERBANFMHT, B HEMIEAH WM+ SD =0.47
+ 0.03) S#idHEMIEH M £ SD = 0.50 £ 0.03)7E
IR P e ] 22 RO B2, F(1, 52) = 0.62,
p=0.434 (WK 5),

071 o phEH
. 06| ® A&t
5
§ 0.5+ - =
1, 04}
2
oK 03}
e
% 02}
%El 0.1+
] AR
B S RIS 4 PE T BRI P il P o R 2

PR B IPRIELR)

322 MPT #HRZR

R 3 A R E BT 4 W) TR 55 v i D SR AL
fil, ABFFERAH MPT BERIXT 3 e B E 1 7
i, FELBIRI A i ML (saturated model), %
BRI HE 4 H R, W] S8 G A9 1 LS A5,
I FARBF U IT A5 GP=0,df=0,p= 1,
X —Z5 AT A AR A B R, N R S 24
RO LA S R A 5

S AR AT R B L ) SR R =
AR LR 1, R ER, FEIRAS RS

Hoph
EE

INFUS BIARAF N (A 1), SRIREEAT S A L4 Lb ] i
F(52%), T HABSAE (A 2: 49%; 4 3: 42%; 4
4: 47%)0 FHA NG VETT A U 25 S AR X /)N
(ALIRFE . 36%~44%), AT A LB AR R AR (2
10%~15%) . S50 s i HEI AL B e, R
M4 AP AE =2 i A R ShHLET Ik 3

i —25 30 1 S R R R 5 LR A, R
JH AG22% 5 K 3 1B A=A [R] S ShAEAS A k2 M2
XTI S EL e BRI, S5 BN TEIET
KRR BT, B dg S PERE L 5 R PE R 21
IS e LIHAHSE 0 RIS BE, AG2(1) =
3.86, p = 0.039, w = 0.04, FEAMERIEL SR M
HVEHTE R IR S8 e DR E 2R, HiE
S PERTEHRT Y e (8w TERR AT, ¥
A 2SR 1) S I A0 1) S50 e 24 SRORE 45 TR A b 25K
LA BE, AG2(1) = 10.85, p < 0.001, = 0.06, FiZ
HIVEHE R B B8 e LR 2Z T IRIFE B, HA
PRGN Y e (T o 25 b, JETEINE RS 3)
P T A R k2 B0 2 70 X 27 PRI A T A R 38 0 1)
YRR XA A
323 fNIRS&R

FE T U0 T B ZRAT 55 A USSR B B, 43 i) 4 BRLHEE
BNt B2 22 (OFC) . ARG &R I B2 2 (mPFC) . 4Mll
HIF &0 B2 J2 (dIPFC) M A il 581 T3 5 DX (fTPI) Y ~F
PIROSEE A AR R, R 2 (h SR AL . 54
PEREAL vs. SR PEREAL) x 2 GETE NS 3)
JA B AEAE vs. RJE BN I 5y 25 50T .

TE AL 25 FU A Y 3 0N Jr T, A BF 5 AR
mPFC USR5 % i A0V (UL 6A), F(1, 52) =
3.67, p = 0.061, n; = 0.07; fMAHERELLHY mPFC
BOE K (M + SD = —0.001 + 0.002) 5 T4 2 EH
LM + SD =—0.007 + 0.002).

T FE N ) S 3 9 3 808 7E 2 A il X (OF C .
mPFC . dIPFC J¢ rTPI)H 3RI i i (WK 6B)., H
IS, f£ OFC h, TEFEINIG S 2l iy E 2800 1 3,
F(1, 52) = 10.02, p = 0.003, 02 = 0.17; FEiEFEIA[H

.

A

iy
N

®1 NAWKETHERLGESHEIHENER

. 17 R B 1Y Lo ) ST (FRIER)
S AT —
H A H1E FEIEATH s e
B PERLYE IR B & (4 1) 0.10 0.38 0.52 0.10(0.01) 0.59(0.02)
IR MERLIE A 3 41 (4 2) 0.15 0.36 0.49 0.15(0.01) 0.56(0.02)
BRI AR IS B 4114 3) 0.14 0.44 0.42 0.14(0.01) 0.49(0.02)
TRV RS B 5 R (4 4) 0.14 0.39 0.47 0.14(0.01) 0.54(0.02)




5 6 1 R4 45 FLE R TEIS RN 2520

NI

FEDA TR B 98775 VR B H: ENIRS JE 4 1205

AFTSATER) T30
MG A vs HR HERLTE A

B. B IR 3 3380
Bl KIS sh 4k AF

C. A HAEH
HAHIERB B EARE3)

FHLE
Ko oM S E il

F

— N W A U N 0O

ZERLE

IEXLE

JE Bl 280 B A8 ELATE A i DX 8

e BRI 22T FAE(0~11), B LT3Rm0 X 1 223000 5 38 BAE IR LAY F (BB

Ja &, BOKTE BB IR AR IK P 5 & 1 OFC
W% (M £ SD = 0.001 + 0.003), 35T KRB
(M + SD =—0.014 + 0.004), 7E mPFC 1, #EEA
65 B 8500 B35, F(1, 52) = 6.40, p = 0.015,
na= 0.13; M TREI&ZMHM £ SD = —0.010 +
0.003), &TEIAE]JE B 2458 T Bl B oA R I P st
FEPH TSR Y mPFC #4075 (M + SD = 0.001 £ 0.003).
FE dIPFC , JEFEIA RS i) 300 2%, F(1, 52) =
14.53, p < 0.001, n3= 0.23; 4T ARG sh &M £
SD = —0.015 + 0.003), EFEINIE G 3 5508 T #lik
PR ORI P et T R B Ry dIPFC Ji& (M +
SD = 0.008 + 0.004), 7F rTPJ 7, I [ERE 3y
TR R, F(1, 52) = 14.47, p < 0.001, n}= 0.22;
T RIS s &AM + SD =—0.013 + 0.003), &

A. OFC B. mPFC

0.10 010 -

**

B1E

- AR
-0.10 :

- A

NS B 4 (M + SD = 0.007 + 0.004)7E LI
W P IE R T S TSR rTPY B .

FE 2 B A 55 8 A RS B a8 BAEH &
FARILAE OFC, mPFC K rTPJ i X (WL 6C). 7E
OFC ™, K HAEH R, F(1, 52) = 4.15, p =
0.047, %= 0.08 . fl BRI 434 /R, 7638 FE A R
ST, BN OFC #iEM + SD =
0.008 + 0.004)% % m TR EMEHM + SD =
—0.008 + 0.004), F(1, 52) = 7.10, p = 0.010; T7EAR
SR, PIRMAE SR S F 2 (R A 22 SN o 3,
F(1, 52) = 0.06, p = 0.805 (VL& 7A). £ mPFC /,

WA EAEMIRBh G W, F(1, 52) = 3.58, p =
0.061, np=0.07, & BN 43T s, 7B AR A ) )

T, BT HTE K mPFC BTG (M +

C.TPJ

010 =R ahstt
- S

0.05 -
i + ........... ?# vvvvvv o 0.05
_______ %
S =M
U Lo 005F | et 00} E%?
" 0

BVEMTA k) rm*ﬁeﬁ

TEOMEAEE R EEA

RN R

Bl 7 S[EILE 97 e S B BLi® OFC. mPFC F1 rTPJ ik X Y 45 3R
H: *p<0.05 ** p<0.01, *** p <0.001,



1206 N H

58 4%

L

SD = 0.009 + 0.004) &= TR MEHW +
SD = —0.006 + 0.004), F(1, 52) = 6.70, p = 0.013,
np= 0.12; MTERE DKM, BRpsh oML %1
ZIAR WS R B35 25, F(1, 52) = 0.16, p = 0.694
(JLIE 7B) 7E rTPI H, %A AR FIAE S ih 2 W 3,
F(1,52)=3.32, p = 0.065, 3= 0.06, i B 43 Hr
WoR, EEMEIAFEG AT, MR L
() rTPY P = THE A MRS (M + SD = 0.012 +
0.005 vs. —0.001 £ 0.005), ZE R 2N NE, FA,
52) =2.24, p = 0.085, n3= 0.04; TWifEARE &M,
PRt S EE R E R AR E, F(1, 52) = 1.25, p =
0.271 (W 7C).

4 e

KRR EE G TIPTS5 5 INIRS HiR,
MAT IR I BRI SR EWE =N R RS H
ST AL SR 5 1A T R AR AL 2 R B o SR R b
TR EERAUR . 28617 kS MPT A
SEIRR I, WA MR R T R T A S A
N 2E S TEEFEARE S &0 T, A TR RN
e, $542HRETEAT N2 10 5 IR S50 e
RIS MEARE A, LTS
PERLYE, RUEIT M B R R % 2% 5%, MPT
A 25 TR Wb 7 i A P R A 5 PR 85 0 ) LA A
XPPEH, P Y e ] R T 22 AR IR AE PSR 45 44 2% 1
AR ELEAT M o X R R, MR R e
RN ETE B IR E AR, A REE A AL
Ak R SEBRAT R, DT SCRE T RS Ak 5
72 19 3% PR IR A 3

TEINFIMZS 2T, INIRS 45— R T I
AT A R AN TALHI 25 5 . TSN IR] G sh 4%
TFF, SEARBEPORIEREE dIPFC (1) 8 35805, %W
W R R AR S S AR T W, ORRE
FESHERANFE R T 2 R S B FE MR
Y55 A A E L [E /R B, OFC 5 mPFC 8 H TF
SR, TEANMERE S . H TR S BRI E R o
3R, M2 T, #ER RS E AR S A
F B o TPI, PR HAR T 20 S 08k S
MAAT LRI T . BIRWE, RFFRNZ T %
A LA B, AR TR) 2 AL AL S I o 22 SR
DBEE PhZEHLH R R SR PR SR, T AR [ A
HR B SR T E I . Bk & BN S 22 A ERE HL
il 5 55 B T 0P A )2 i — 2P e S e 5 1A
T B 405 Lo B ) SR 1 SR AR A T o B T A

41 ZEFHFHMRBETFEFRBETANDIE

S EMNEEX

et WS s D, SEREAT MR AR —
<R ERE, TRAEAN NF 45 . FEAHE Ak 5 PR
RSV Z M)A T 22 AT . ANPFSE B AT Rk
4R 5 MPT BBV, BRAR R IREAT NA L
SEONSHHLZ T LAX 3, 1A RE f] B 45 m] 3~ — R &
X EREAE ST A AEREA 4§, 2026; Klein et al.,
2017). TESS A Z T, AR ) =00t T Ak #e1E
HEREHS TR [7] — DR RAESE T [ i 2 BN ] | #EAA
STy 5 AT ) =28 H AR, AT T ARG )
w2 R A A 2 s AL G T AL 38 JR) BR (Klein et
al., 2017) ZBIHE ARG ] RR2 o B A% B ARy
SRIREAT A AR S O, SR AR O B
M HE T ERTER . 7RI, BT kR
I 1) Z2 T A0 A BRI — 2P e 7R T ORI AT N
WIRISIILESE A . S5 e 1 MR m $8 45, JF
SR VE T =X A D, T o S PR e SR AR X A
B, NI — & BB b HEE T At s W BB 22 09 T4
(Klein et al., 2022; Ren et al., 2024), 55k, $5
A PERLTE 5 I A R BE A8 U [ 42 THZ S5, KU
BN S B AT AR, R AE A AT 2R
55 HARR N AEACE S 1L, S ShHILZ T i B A 7 o0 728
fRFR AL T R .

IS 5 A B R A R, K2 ik
TRZ5 1 5 PR 580 LA v O T L BT 10 8 L X )
EER G A IO A I, 2 e
FI AR, T IR B IR B X [ SR IR AR B 1) 56
H, BiAEY o £ XA E W (de Groot & Steg, 2008;
Prakash et al., 2019; van der Werff et al., 2013), [A1lt,
ZEAEZE A R TR R S AT £
HF] g P S AR, R R B R AT R 5
TEMHESS AL T A 2042 (Schultz, 2001) 25 F
W, ABFFREEEIR R, EAE S S E N E A
HAEHT, SEREEAT R0 A WA R 45
e, EARBCHEHLA B RGP X — IR
P T AESEIEEAT 5T v X o3 AN W) Sh AL ) B
(] Fof SRy R Ok 235 6 A7 Sy AR 5 i 28 48 AR TR AR T
OIS MR T EIR S
42 EENERATESEIEREAITHSH

ZHLE

ARG RERW, F52 M RXT BRI AT A Y
PR A FHIF ARk a7, Sk 2 A AR A [R] 1Y
Ja gl AT AEREA MPT BRI HT ] A, 2458
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TEINRI RS Shit, $8 2 MR RS AR T %
P TSR Ay 5 [ RO, MAEARR & T, X—1k
POFRM I, ZEEREUE TR 1. iX— &M
TH M AL T 48 A R A AR T 090 B AR
R T2 5 RIEE RS, A
AR R T BRAT R o X — A7 AT I A Fo—
PRI B MR A TR IS HoAZ O AR
BESHRTFROAT R, DAAERE NAE N 515 B fo e P
(X4~ 5%, 2014; Prakash et al., 2019), #7Hk= N 1EE
TEELAH, 5 AR AT BB U IR Ry SN E L R EE 2
SR ERAL AL, YA F G B . R E
Ak RS, M EEE SRS S MR AR
Pl AR 2 o T8 N A B R AT R S AL (2
ZL 4%, 2023). JEEIA[E] Y X GE B HE— 2B TR AL
TX X — At R A R A . AR B R A AR B A
TRRE P EAEAT AR, AT A 2 B2 W B 5 T i

AN AT PRI E A LAY BIHL(Aquino & Reed I,

2002) XA A5 1A O[] K P A s 1 AR 5 B a7
B TERMTE, JFi g 17 o AL E 92 (Winterich et al.,
2013),
P2 2 TR SR B O ERBLE] . FEIETE A LR
JA &M, dIPFC W335, R/ H
Gl ebe O E AR s DR N RS RU S EPSN ORI
P, 3R T A 2 R A A R £ A OC
(Sovacool et al., 2020; Strang et al., 2015), 4354
MU B 8 R 2L [F A FH I, OFC 5 mPFC i
SR, 43 ) SRR B R 2 (8 1 2 BOPE AR K 1
5 H &G0 A (Amodio & Frith, 2006; Felix-
Ortiz et al., 2016; Kwon et al., 2023; Marciano et al.,
2023), IZEIREAE TR 20 1T 48R S

WS IR, 45 MM IE PN RS 3 45 F T,

1 3 AR ) — I (PP Al — BB B B AR A AL
PEMERIEIAT N . LREAT o SRS, AT R]
DA H < RIE—IA R P RIS B 435 4 P R Vo o 1
TN IR AT B A A FRATSC R E B B, fEIA
A S EREE R EEAT, 51 MR
A IRBE AR 2R PR B RO o X — B 5 PEHE R DAy i
FEAE A MR R AT o L Bz 308 5 ] Aofr o B o 22 AR
M RIS AR I T I 5 S UE LAY
43 HREHEER T RINEITANBEOE

S5

ABETEAT R | TR SR A = A
R RSG5 T AV IEAE G R R IR AT
APEILE o A7 b &R BoR, TEE PSRRI AR S 3 %

PR, FARYERLIE 5 452 MR PR IR K R L
B R 25 R SR, MPT BEAYHr R iz 45
AR TEEAN R FERIE SRR, XPIERE
1) 3 R B AW ) S50 e it I AH 55 249 o I 25 [ (TS AR 41
G, R TR AE DR R 4540 )2 TH A7 78 W 35 22
5o BASBAGTHET L, RIS RETH e
(ETEEE 0Ty, B HAE AR T8 A m] (9 1 5
Hh ] BB T A T g A A X B DR 3 T PN TE D 4
(Ren et al., 2025), X R A 2 0 & 2100470 J2
AN E PSSR, VBRI T W AT S %k 4 R ) 37 2]
ZENPLTEGF R, H = ok a8 miem 71N
Z SN B B ST T . RIS,
MPT AL 73 B0 7E N T 248, fets T8 fuUs b
38 735 PRI TE R A 1) 2 T A

AT HZ I ARMER R B35 22 5, BIRIZS R
HF 5 3R M R T Bk = PN S T 2 Sl AL S 1015 B
HAREMNT NI SN ESE 5, 2026). Mo
HHHLERE, ffiad v S s g e 4t S S R
FE, B TERE 2 R B 58 o A e M 5 R
RS, A 55 RS A T Ry T ) e 3L S b 2 T Az
AR BEFE (Cialdini et al., 1990; Ren et al.,
2025), FHECTHEAPERLIE, Hon Tk i i HoA
R0 AR A, SRRSO 5 5 Mt 23 A5 B $R L,
s &2 Ek A sk T.(Mollen et al., 2023). [K
I, 7E PN EBIE RSB AR s R B, AMARTE
652 1) R FH AN 0 AR AT B T S SR e, fefi i M LS
PR AR RS 1 5| A0 o P28 )22 T 1 45 R A —
P75 = w2 1) I P 1 B Y i /U e 3 Bl N
P 2 rTPY O, 2 X AE A S A R AN
5l NAT R PR A vh & 45 DG HEAE H (Molenberghs et
al., 2016; Young et al., 2010), iX— %5505 2 Feoff
SR 2, JER R R V] g iE A 1
BT, B85 MR EAT A (Nyborg et
al.,, 2016). ZRAAT R . BIRL 5 28 210 A9 45 5L ] A,
TEGRZ N TR IETESI LIS 0 oG B 55T, flR TR
038 1 P HE R A A R A S S I BRIRPORON
P SIS, JFEOE 5020 B AR G 220
B%, AR D R 0 SRR T A -
44 MRRRERE

AR R G 58T A RIS A A 2 G X 2 B
BEAT R s e S LT PR A [R] R T AL, Sk A G S04
PRAL AT S R ) SRR, (AR T
IR, ARFELptstit— L5, |, AR
MRS58 5EA BN, RMALE
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WL RS S N 2R AR R S0 B A X R 4k,
A BE R i 25 1 75 B0t 2 B I 5 v I SRR
AW FE AT AT S5 1T 5] AT HL B S M i 4 2
LREMRERA R, DRTHIFIE 45 5 091 58
PEo HIR, AHFSE 5T LRI 5 e HL 1) S5 S0 56
1R 55 FR bl e SR PR AT Oy, AT 3 1 AR
BB AE PRI . B3R I 22
i, SRS AT 45 S S | AT OB R s N T
T T, T 3G 5 A9F 5% 45008 0 A A8 88 5 S A
Ho e, R4 INIRS $RTE AR5 F HA Bhf
(Wiz 3l 75 B 5 AR, Hoas b o RS T
fMRI, %K 4 i DX T R ) 4 B A2 7E— 2 Jm R . Aok
WF 5% 0T & Bl 2 85825 M i 18 F Bt (W fMRI .
EEG-fNIRS Bt %) Xf s 2L 47 F —
HIUE SR L5 b, AR AT 7RSS I B A At
A7 i it 7 2R LRI PR R S5y A 2R Ak, A
e St 2 HE 5 SR IR B AT R B AR AL () 52 3, JF
SR R T TS w1 T AR A T R A AR

5 #5iB

ARWFTEREG AT AT FE | TR RIRL S 22 4,
MZJZR ARG R T A2 HLTE R WA 2R R B84 T 8 1Y
PR AR R FEZ T AN R IR 0 B L] o 4 2R ERD,
TEAT R SRR, 454 PERLE 5 E S ) (Y 3 )
VEIRERS 8 (2 HESRINEEAT s ML T, ik
WLIE 5 3E TE N [R] A 45 & BORTE B EAT O R R B
WEPCH, HAEBIR S HZ T W X R RS )
AITTES | A o P g Rt — PR, A[F2EH
FE 2 LYE AR E RN [RA R 3 22 Sk i &
TRES, MR TSR T 47 o SRR A T R 7R
ARG 22 57 o FESCBRIZ I, AHTIERM, 82
PERLIE B9 PRCR R i 18 P R A 25k, A7 1)
TALBERIR AT N AL SRR E Rk, MR AL
WA A2 IS RAORE, TEBAARIRA T
Freg | SR e . Bz, AR5 2 2 Rk
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Abstract

Amid escalating ecological crises, such as climate change and resource consumption, promoting
pro-environmental behavior (PEB) has become critical for sustainable development. PEB often unfolds within
social dilemmas that require individuals to prioritize collective and ecological well-being over immediate
self-interest. However, because the benefits of such behaviors are typically delayed and uncertain, maintaining
sustained engagement remains challenging. Social norms serve as essential social cues that regulate individual
behavior and guide collective decision-making. Although both injunctive and descriptive norms can promote
PEB, previous studies have suggested that they operate through distinct psychological mechanisms. Although
morally prescriptive, injunctive norms often lack enduring motivational strength. By contrast, descriptive norms,
which reflect perceptions of group consensus, tend to be adopted more readily and demonstrate greater
intervention effects. Scholars have suggested that activating individuals’ moral identities may offer a promising
solution for enhancing the effectiveness of injunctive norms. Moral identity, which reflects the extent to which
moral values are incorporated into one’s self-concept, can enhance an individual’s likelihood of regarding
environmental behavior as an ethical obligation, thereby intensifying their responsiveness to injunctive cues.

To systematically examine the moderating role of moral identity across different types of social norms and
uncover the underlying neural mechanisms, the present study used the Greater Good Game paradigm in
combination with functional near-infrared spectroscopy (fNIRS). Participants engaged in a decision-making task
that involved trade-offs among self-interest, cooperation, and pro-environmental options under injunctive or
descriptive norm conditions. Moral identity activation was experimentally manipulated to examine its
moderating role and cortical hemodynamic responses were recorded concurrently recorded.

Behavioral choice data and multinomial processing tree (MPT) model analyses indicated that, under the
moral identity activation condition, injunctive norms significantly enhanced individuals’ PEB and latent
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pro-environmental tendencies compared with descriptive norms. In contrast, in the control condition without
moral identity activation, descriptive norms exhibited relatively higher latent pro-environmental tendencies than
injunctive norms, although the difference in behavioral choice proportions did not reach statistical significance.
The neuroimaging results further demonstrated that moral identity activation elicited stronger activation in the
dorsolateral prefrontal cortex (dIPFC), reflecting enhanced cognitive control and inhibition of self-serving
tendencies. Moreover, the combination of injunctive norms and moral identity elicited substantial activation in
the orbitofrontal cortex (OFC) and medial prefrontal cortex (mPFC), regions linked to moral valuation,
emotional regulation, and social decision-making. In contrast, descriptive norms primarily stimulate the right
temporoparietal junction(rTPJ), a region associated with social cognition and perspective-taking.

In conclusion, this study reveals the distinct neural pathways through which social norms shape PEB and
highlights the crucial role of moral identity in enhancing normative interventions. These findings have important
implications for policy and practice. By combining injunctive norms with moral identity, educational or
promotional interventions can guide individuals to regard PEB as an ethical obligation, thereby effectively
promoting such behavior. Simultaneously, leveraging descriptive norms—through community role models,
media coverage, or collective initiatives—provides stable and broadly applicable behavioral references,
reinforcing public engagement in environmental practices. Taken together, these insights support the
development of neuroscience-informed strategies to promote sustainable behavior.

Keywords pro-environmental behavior, social norm types, moral identity, Greater Good Game, fNIRS
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