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= AToME IRAH Ho|EE 0|8si0] BEnE Z2OMS Sl StwofA
EA AFHS HES SME0| FAISH B0l H|EE Ao &5t ofro|
CHall oEA| etSsheX] ATEc2M SHAWSe| TigE 3 (spillover effects) &
=A5C 2 7oA DEE nEAEHE 201447 43 ME{oM LR
wAtet BHMEO0| Zdsl = (X|&E7ESEt et oY) Z2MEo|H o] Stue| M
DS Mo 3t MEZAL ZIP} ASEAM0]| AFSEUCt MEC|0|Eof| w2
o, FBHEI[E S| T 2EE Z=HE| Foist SMER izl vl =
I ol & 'Euuiv} 2X S ofj&ol chal RtedzxislXol BT S 2ict
ozt Z28|(BiProbit) Z2'S 0|&8t AZEA ZAn}, HFHo| ZTt Hzof A
20| oMM A|EollM O|FO{Zl ZIEHE WKO0| O|F RAKSH Afoto]| CHsl ZIEH
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=
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Z‘. Jﬂ

t olgict mhFEnsEe| SoloM BH, MHLTI} st
SIHOIM AlR|H 842 SFoliolkste wsAglo] 2HX| 42 gl H|sH
Gl - ozt TIFRIE FLBICHs HS LAY

URXE 2019, 1. 8. AAF 2 =X Xk 2019, 2. 21, AN & LXE 2019. 3. 15.

o] A= UNISTE Alold A~YE Z2 A E (NRF-2015R1A5A7037825) ] A& Hko} o]
ARFULE A&7 du B AlElE o] At AHEE = JEE g3 T4
ool t AEzAlel 2 Efa A Yo JAE, addAES d9d dAd s
gt AAREEA AAR=EH YT
AAA 8 wAARY, s n FAE A 24, e-mail: h. oh@khu. ac. kr
AL, ABgstw AFdsr AASHE 14, e-mail: yeom@jbnu. ac. kr
Zx2, Aeetw AR v, email: jeon6884 @snu. ac. kr
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Sunny Moneye AEein wAlEo] UNISTS] (Ale]ddx €E) Z2AEdA
ElE P (99 A R) 2 AHES ARSIl B SR RRE LI vlo] o
Az el AAH 7S 2AR S midolA A" AR F glE Eolga
Bl EZS AlZd 1o =T olo|tolE o] /fdg EAsHoltt. Sunny
Foldel e gE, A (Fiebdaddr sezl
AAE7 Robgd HlE A, SPFAA AREEE FAAAD, HZ38A] B HF
HE A, T el AL didate ohvbrltt vl (ob7la v

FLUWFS 45 5 O 238 384 25L
E

aETh ole@ AYY - BANAY BARES) we ASHE AN 44}
G Aol E9HE Bl AY7N & ANeAS apekt theel Aol el
%Eﬂ% Bl AW ole@ FRe HE BAmES] SHFEz

ol

7)) ZEAES e 37399 (the environmental domain) 01]7\194 lﬂ'ﬁiﬂ}‘;}.
Thegersen and Crompton (2009) o] €J8PH, oj® oA S wSo] 37} Yo
ojxlolvt Pefrt debxivhd #7299 (the environmental domain) WHe]7] 3 T2
A ool tHaiX e Bt XA = FHoke Aol Utk S
o el el 2841 s5E 7 (positive spillover effect) &= 0138 £ a5l
AR Hdeo] 3& MeoMi ojojxe wHEHE A Eth(Thegersen and
Crompton, 2009). & AelXE 7oA FA12 7] tial 512 w7] (w87
U 7)3te) o] 88 BZ|AYE 3= HH@%—% wol =9l o 24 EANS-RRS 343 g W)
£ A At et ARE G FeEY S EFe R ARSI
L G ARt thek w59 jJrT}ETJroﬂ g #3lo] o EAsks H H]
3 th2 W-8-<] ARt (across contexts) A= 7 &3 7F EAYSF=7tol| tjet A=
= (Dolan and Galizzi, 2015; Truelove et al., 2014) o] E3}3}t}. B A Ttol|A]
ZotaAl shs F WA dg 8 S wSo] S AT ARl A&

El
Ho 1l

N
lo
ot

i

1‘>

=
=
i<k

1) sPgAdA

& A3 2E FAY Fe 2ol7] A Ao g & vixeka, AR}
7F gl om 339 +19] FIE o,
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TH] ARl Hig BleNslE oprldlertelth ol & S8 WREXE
A7} LA e Folox'S AlvlelAy BAd Alro med. A
1= 20179 1149 A5 AYoia sHIES o= AAlE (F3 s
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73718k Aol glo] 714 w7 S-S o] &gk /A2 il BErstE
freshet Bo §94 Y ¢ AT 2 83= A|3HE Q1 Ao] AR et (Bolderdijk
et al., 2012; Espey, Espey, and Shaw, 1997, Michelsen, McGuckin, and Stumpf,
1999; Slavin, Wodarski, and Blackburn, 1981). 23]8] 27l HAlo] 7919] &+
T oy AN 2 WA 715 AREAA st &3 (crowding-out
effect) S 37| = 3T} (Frey and Oberholzer-Gee, 1997). #H o= o]zl A
HAaH S vl n e 2H oUAd S fEstAY g AE Y e d5s ds
o] gotz F UEF AT & ABIA S o] &35t /il eSS
Eote ohekgt Aot o] RFojX| L flovt O Bdke YA LAY AlgHH ol
= ol 7|eHstel e BEdskE frEstd e FRAtde] Azt

tre] Sl A HAE 2 Itk 2 Rajapaksa et al. (2018) A9 21 53 Sizls)
T o), wSolu FRAFS Fal /i1 AERstE fidshe A 4

£ o] ollt}(Schultz, 2014; Nilsson et al., 2017). ©&, ApPZ|F=E - AdF g+
BAuEE wstde] HAY FAC tal] o= Y= wEFIAE d Bk oplgt o
& iAol dig ol o= PSS fFske Ao® delA Ut

(¢

2) AR A2zt A wSEAE (2016~2020) ; Ministry of Education, Culture, Sports,
Science and Technology (2008) Course of Study for Elementary Schools & Course of
Study for Elementary and Junior High Schools, Tokyo Shoseki, Tokyo.
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Thegersen and Crompton (2009) o] 2]3}H,

2
rg
o)
Jo
A
r 4
o
=]
Ho
o)
ol
_L
_\,L
_Q,

R R N S
= 5k 1934 B Ak 3%0) Ik BAms] Yol FHHA 97
e oHY BARK) A ABAH Aeo] F& AN olo A& WEE

= 2 A3} (Thegersen and Crompton, 2009). I8y RE sbgg 37 3321
AL ot Shel|A] o] Fo)zl Aot dJer} 50| Adelol} fejol 314 <
9 v F= 7] wFolth
SPefA g7 (Lanzini and Thegersen, 2014) & o|x&d A|7HH o2 &35 F
3 HEE gEizte] #AE AAske SolE. 53] AR — Y= 1 — Py 2’9
A EAA wEA ARG G AN el FaFS ol MElE e 1'0] ThA] 3
o
L%

l

g} 2 FFE A e =S AR ] el FAoly wsZeadle] SV &
Tt Bl oze] Stads AR wf A5 AR YEA shg gl #3

1% = B3-8+E= Dolan and Galizzi (2015), Spence et al. (2014) 2} Lanzini
and Thegersen (2014) Foll A= o] it} o]5e] #AS 7HAaL Sle ‘Ful4 3t
H 27} (behavioral spillovers) & YHEAIY (repeated game) THONA] AZE o] 2
‘21884 (adaptation learning) ¥ FHETE WHEAAA ] PejA FFE =
gk ARtell it 2p7] Aol el A (= ae) o] 7719 Helo] daFs e
=5 on|sl= ¥, Dolan and Galizzi (2015) ©] FE]3 1 £ A3 #4S 7}
I e A YWEHAA = %%1'5}7‘1 BAINE A o] Foizl A o] AZHH o
ol o] Folxl defo|u} Biol] Fake mlx
" H (behavior 2) ol WA= ] FEE ovlshs YA sEEAh
ol2lgt ‘Pei A FEH = i F /HRIE EREeH, A HAle F B9 F
sl Fout 84O = (conceptually) FE2HA] e AfolH F WA= F
P YgAdorr oj@Al ALl Dolan and Galizzi (2015) 4
A= A7MAZHE o9 BHidA] A & ojh Ao r A
T A3S ol83le] M (behavior 1, 93 F 1AZHE Hule ) 7 T
(behavior 2, #92eg 2sh= dd) o B BAE (Figure D= e
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(Figure 1) Examples of Behavioral Spillovers

Behavior 2
Eat healthy Eat less healthy
Promoting Permitting
A run after S ;
o work I ran an hour, lets keep up the I ran an hour, I deserve a big
“3 good work slice of cake
=3 . Purging Promoting
- Sofa-sitting - -
Ive been lazy today, best not eat | Ive been lazy today, so what the
after work . , .
so much tonight heck, lets have a big slice of cake

Source: Dolan and Galizzi (2015), p.4.

Yel'el] al Gl HAY Lol o} 3l
A3 e FES v AUl A7 ¥
5 F 7 ezt a3, 59
Aol A A7AE s S Ly T

AR PEOE. U dojel gok A L ALE $AS e AL b

o
2
o2t
u)
-

ol
Ogl:l‘
=
=
e

2
po
A=)

(priming effect) & B8] Pef& g a29E doFAHS 754l Atk (Dolan and
S} (priming) & AP 02 WA Zﬂ’\l%‘ Ap=o] vgell AAE A
& 2 JTS s dds Hellle AEE &tk ol& -
Agl] B9, 3 HA 25l vhgshs I ollA] Algre] Q12jo] ¢
Al R2A] ol ol ofm|Alo] x=ZHw, oFA FHHE FJAA ofH A
T o3 ARl disl] 24 S e w822} (priming manipulation) & €27
A A AR e T AR el 93-S e AAE HolAl v Ao
(Bargh, 2006).

o3t ko] F A (positivie spillover effects) 7F Lojvbs o] thal
Gawronski (2012) + <1222 EZ3}lo] 2 (cognitive dissonance theory) &2 A )
ok T dE 1 d¥do] S Aske Xt EHEE w7] Wi SEHE
deie uf Mool Fxots Hastele S dhvk= Aolth Nilsson et al.

o
o,
N
N
(W)
(e]
—
@]
N~—
nZi
7~

o



= 4
o= 71E £S5 Al 93839 S0 B, Bl W3} (attitude change),
AMl3]9] (denial of responsibility), SFEA ABZSE7] (trivialization), e}
(behavioral change) S22 Q12lE Fx3lz <13t B3t glo] & th& A
HS g 4= rh= Aot} (Thersen and Crompton, 2009).

Cornelissen et al. (2008) Z Van der Werff et al. (2014
vE 51 9= Y% (attitude), TFH (norms), 7FX] (values) =
7hl YA o gt 4lEjH o Eelo] 71zl 7| Bte AES dthe A7)A
2 (Self-perception theory) = 7HA|a1 &3, = F ezt ko] dFav= 4
o A o] & (identity theory) = AR W2lo g2 g3 &35 A3ttt o
& Hol = 2] aFo] oldF ez Azbele HAA (identity) ol U A7

](Self—lmage) 7} Q3L o]o) B3sl= AeS vkasto)] ule} FAAd 2 Aprlo]n]
7F g Asldd. o 43 o Hedl= ddEet Ak d8E doza o
S GA H7] wel AdaEieh SalEizt ko] AuAlrt @88 nta AR

t} (Schwirplies and Ziegler, 2015; Benabou and Tirole, 2011). 7H<lo] Q1A|3}A]
She= 7Fd] W <o) A1) A3 (deep preference) o] whet vl e = A
st7] Wil Ayel7t TP Fo| AFaE Fe AR HIlH
L& (carryover effects) & BAFE & Aldle R AE2AME A5 ¢
Alo] A 2|23} ARt <& A ThE Algol] Blg) BHEs 4 gEo] Eof

|&= @4teltk. Dolan and Galizzi (2015) o|A] 29ks]o] Q1% 7o o] &3}, =
714d 3% (self-hurding), A}7141 3 (self-signaling) 5 =2

|28 7= A HA FeE Hole FolA FAE o|n|AY o] 5 AE o
A FrAbstaL elsdt AHE AAA~HA AEste s tethe AR of9] dHEdt

ol
rlo
=
rO
rlo
N
N
N
N
{0

_\,'_4
)
fJ
3
oS
fu’
!
ol N ul
o 9 o

o
rt

2 o
e X =2

o

it

o

‘o]

oleloll = ezt Fo] FEIE ek gt o] Bo] AT B ATet
AdAo] & A& Thegersen and Noblet (2012) 3 Lanzini and Thegersen
ot g% == AP 7]Hk k5 (Action-based learning) ©f] 2]3F 4w

olty. a5 wEW U] BEAQ1 AT Frj7t o |qAE ekel] gk Al g%k
= WA o|F 7HAAIES A o= olUA] &A1 FES Al ke AR o
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W EFYEL ST 23t TR AN Ade) olAn HARE HEE A%
% ke Zelth of| AZIZ A WAl epdabt el 1 Ft 25
F Aol 2R o ZeAG ZBAE de Pepsbt deld 4 gk

Z

Thegersen and Noblet (2012) ©] A3 A 9= ‘= 4n)'gl= 7k 4 Ho

) (small behavior) 7} =20 2H] 9} 0] th3k BAS &%
S 583l A} o] B} ‘Z Alotdl| it 213847 e (a larger behauor)

A Hh= Aot

A Lo Friel AAG] o] Y= E= A7 oL ool FFEAS

AWsls gE83) o220l 1 FHE HoF: FPA d7= wx] e A},

Thegersen (1999) & 2:#]7]12 Bel4A 8 Aleto] £3a u) 3 37)-S otal=A|

AviHorey A&7 eao] slF gyl 2 ok Y, A EIE =3

7] Wgeleh. et a5 ddake vE e

0::4’

Yef A g aH F "*@EH F -8l FRE P E Feshe A-57F A
o A afE dE ol sk A3 F & 2RV (07 @ RS AR () &
Aest=dl G A= 59 (permitting) @7dolv, G F Zupol] grolgldd
g (-)o] AGulwes AT o de Mestedl d3Fe vA= A
(purging) Aol ] dFE Il et

A 27 Thegersen (1999) & AF237E (+,-), 5 < (permitting) o] L]
gk Al o] E AWtk oAl o] B2 it S dEe Y] fs) 2
23 AIEA % BAI7F s o1t X A7k Aw d kg e A
sHAl gtk elal 312 (ego depletion) 0] &0] T (Muraven and Baumeister, 20002]
g8 JFx). g0l £ X3 7}12H Dolan and Galizzi (2015) & E3F Y=

o] oJal 73} e okstE= TR A A7) A4 (multidimentional identity) '©] &=

AN o)F ol &3 o] HFa, B3 AR Aol Fsarh NAL
A @ A1) FA (identity) o] NN 571 (motives) o] ] 2FAThe &=

Adl, zztel F717F B HEA AL ofyn FEsh= A% vtk 7iQle
AZAAN Aol vt AL 2 /iRl S71283 7FA17F vhFshr] wie]l
d ZoA AFEE AP A S ol&g V1A A3 (deep preference) 2] B4
[e)
=

gHshe Ao ® olsfd ¢ vk she] e Nje| F71el 247] vhe 9%



Fo e 7f0lo] A & HAA
o] T digh(ebidl Mex o+ o
-

SR=E
) 2 AEEe e BEsE B Ao 2t X2 A
eS|

.
shFEb} delut 9919 shiz 7iEel o &5 AEATT) 71

<]

254 (concavity) & FUXT 7HAI7E @58 (concave) ©]7] @izl W8 ol 4]
Y3 P52 EI FHH 7 A 2o A &5 (identity gain)’
T GA A2 Aagieh wkef 7R 7 00] W e ok fARE FEE A
o]f7F flolAw] Wi&HellA o] dAQl Fert AeErtE Aotk $dxlska 4
AGE 71 g Rle] B FY tlens S ol &dta AV ¥ U #4S 9
& 53] Aok (o]H3 AL FARF BAE NHEANS A 2 2

<l
) Y oA dlojEe Fi3] Ea Hels)
A e A
AR FHL 9] FHFEH T (+, ) < (permitting) o] HEF A+
th o] gt aFelu &A% (-, +) 1 ¥iAl (purging) 42 A ks o] 22 BA
&tk ‘=94 A2 (moral cleaning) °]EAF =YA AHE ©]&-gF Ao] vt

i
ulgAelA] e g BAFL QAT 2] S8 the el

X
A
rlr
>,
)
tlo
A
=
I3
r>~
g
tlo
ol

=

= —
A ket gE|, =94 Agtle] =2 JH,
(compensatory ethics) & A&sHA] Hth= Aot} (Dolan and Galizzi, 20159 214

2z,

. Shaisto] B 7Hash 2 44

B 77k dshnat she e dEdudy FRSgde oz 194
AP st W) zzdes (Chpihiie AL 8Rag

= =
(Action-based Education) ©] -4 U], 18] g Jge] T ALt thalk sHA8
Sof Blmu Hue] Qe BAEske] citelt B Apee RAAAL Yol
SYES 7199F 7FeAle]l A& ‘Sunny Money 5 HA2E AR sHPEo]
A&7Fse g HE7]) TR0 g Pe S AR 1 A7t A
2|

(behavior 1) 7} ©th (Figure 2)°l #A|AE B oA B= &€ (behavior) E, ©}f3
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(Figure 2) The Spillover Effects of an Action-based Environmental Education,

“‘Making a S

Panel A:

(Spillover effects of environmental education on pro-environmental behavior)

ustainable School” Program

Behavior 2

(Ba)

Choosing the eco-friendly
toilet at home (B, =1)

eco-friendly toilet at home

Not-choosing the

<Bz1 =0)

T JOIARYOY

Promotion

Permitting

Participating in the {(Making

our School Sustainable (MSS))

Program including “Sawdust
Toilet Project™ B, =1

Participating in the {Making

(B, =0). Let's keep up the

‘T participated in the MSS
Program at school

good work for the

our School Sustainable (MSS))
Program excluding “Sawdust environment. " home.”
Toilet Program™ B, =2
Purging Promotion

(B, =0). SoIam deserve

‘I participated in the MSS
Program at school

to use a flush toilet at

Not-participating in any of the
{(Making our School Sustainable
(MSS)) Program: B, =0

school. It's a bit against my

‘T did not participate in any
of the MSS Program at

conscience, so let’s use the
eco-friendly toilet at home.”

that? Tl use a flush toilet at

‘T did not participate in any
of the MSS Program at
school. What's wrong with

home”

Panel B
(Spillover effects of environmental education on pro-social behavior)

Behavior

2 (322)

Participating in the
community poverty reduction
project (By, =1)

Not-participating in the
community poverty reduction
project (By, =0)

Promotion

Permitting

Participating in the (Making a

Sustainable School (MSS))

Program including “Sawdust
Toilet Project™ B, =1

‘I participated in the MSS
Program at school
(B, #0). Lets keep up the

Participating in the (Making a
Sustainable School (MSS))
Program excluding “Sawdust

Toilet Program™ B, =2

good work for our
community (participating in
the community poverty
reduction project at school).’

‘T participated in the MSS
Program at school
(B, #0). Ive done enough
for our community
(not-participating in the
community poverty reduction
project at school).”

T JOIABYRY

Not-participating in any of the
{Making a Sustainable School
(MSS)» Program: B, =0

Purging

Promotion

‘T did not participate in any
of the MSS Program at

conscience, so I will

poverty reduction project at

school. It's a bit against my

participate in the community

‘T did not participate in any
of the MSS Program at
school. What's wrong with
that? I am not Interested in

the community poverty
reduction project at school.”

school.”
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(Figure 3) A Teaching Material of the Sawdust Toilet Project at Seondeok Girls' High

School (Title written in Korean: How to use an Eco-friendly Sawdust Toilet)
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“Developing a Multidisciplinary Education Program’, 2015.

Source: Lim, Young-seon,
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(Figure 4) Pictures of the ANABADA market at Seondeok Girls' High School

o HlE mov), A 47 woler), ohfuithnlle] ATLEE s1A ]
50| Tk 252 Fel S APselnl, (Figure HAF ohfuith niAlel A the
2ES ok o A8 g

Aol A melE FE (behavior 2) & AAl o] Foizl deo] opd AJHle]2]
(civicism) ©] B LAY F4E 717 F 7] ZRAEd gk SYE] o 9
Atolet. (Figure 2)9lXE ©15 B, = FAATE A WA ol 1= AEo] o]
FolRl A e g AYafae] (A&7best gt 1HE7]) ZRAET} o] Fol7l Al
Bt} Hebe HoA t=22 FAT F HA ol HA hE AIe R F 71
ZRAEZ} AR WHF h=(1,2)2 FAYE A WA S (B,,) = Aot
A 2 87399 S (environmental domain) o] &3F ZR2AEe] tfgh FrofoJAjty,
AellA AFg vl o] (A&7Fsdt g HE7]) TRAEE FHHY] ARS
Aol FaL JPESIT) o] & zetete] ‘A W7] g4l Bjg7|v 7]t o] &8
HA7IAE 3712 i ES woled o2 BAR S Aas) 3 3914 WS 7t
ol Axghd Abgsllertel ok s SHeR A wMA Ty #e
(By, ={0,1}) & 7438tk §94] Wr]e dYofad dx€ F97|

=2 g3 /g Ae2 UNIST A77lo] =3t Alo]AdAgdE Z2A EoflA] 7l

F

3) ofpurhe ‘obr] A3 vkl 23 uke A3 o] 2AFE jul g,



BAmKel sk AGFY BAwse] G - GG AFEAE FHOR 1

ato] EARES FHAslgh MRS fAlsie) 4

(Figure 2)9] d A= F et J58539E A 2lgk A 2= Dolan and Galizzi
(2015) ol AH8-E <Figure )& &g lo|t}h. A3 A (+) Pu B, = {1,2} 9]
AES g sho] 7Pgoll M A4 W7] gl X187 W7]1E AREE A1 7Tl o
& i (By) B B ARl el 23T+ gt JRAU, 8 AR ZRAE
oltjell= FAstA] & (B, =0) = o
7} Ao & AR oAt gloke A (*) = sHAl Arbd Hegeel g Eit &
o] WgEy, =7 z&s Aot

Fol FFEIT} dojue AN FY o (Figure 2yl A Sk "Ye
StaellA B =o0°] ohd & < 2 o o] e (AE7bed gl HE7]) Akl
Fod) & ok FelA= 1873 A ALl (++) A "Ue (FaelA) A
H7 ZRAE FofsiA| %9}5}, T H. FelME 2 FA 171E 2t

=
3
o
ol
o
o,
N
N
o,
=
)
P
o
o
e
N,

o (4o A= P 13 533127} Hhe = o] g aAvE EA
T St ]ﬁﬂ o] BHEHE doFl A9 55 oE AYEd v
taellA B, = 0°] obd &F< vk 12y HelM = w414 |71E
& 2o AUtk (+,-) "¢} "7} gtaellAd obF A <bA|, 18y HellA X187
W715 ARESERY(-, +) 7} olof &gttt
g BollA T e= Ageie} g2l HZEAE g8 U9 EAY Z2AE
g ozt Qlerbel Uit s, & 49
Eof Uizt Fd2JrL(B,,) & FAART Figure 29 3d Bolle & =& 99 1
HEAE do7E dHTEY drt FElE vk 4 Y gEEde Ue
oAl B, =0°] opid & (H 4 s o] <;<]3—‘T“7]“15‘3 St RHE71) AlRdel
o) & Jrk. WZEA] E® FoAsiAt (+,+)” ZRAE 3o
sA] edstth, 1EiA §. thE ZRAER A
dojudtt, Eo=z A9 g v 22 QX5 FE|
‘U= gtwddlA B =0°] obd &F& k. AEE 99

oy
vl
i
rr
o
2

< (environmental domain) ¥ Z 24

4) Alolddx YE TRAELE AP Ee] XU gol X 9l AFARIeR 2017-202137F
ZegE o)tk 2018 shte] vz 7L Agefmo] AXE o o]t



32 FEHERRE A 6T R A 1S

()" Y 187 Z2AEd Fosix] gttt a8y EEX zeH e
WA, 4)".

B AFolM = AAe7F S o] nA|= sEadte] f5-5 tetshr] 8 A9
B (B,) 7 A= 3aglel Bole F F79 THE (B, I B,,) S Bl AH ek
‘ZabA QAR oM E 2] (o]Fo A% SUR BiProbit) ’E_Ei_l—% AHERIT) of
el A (Ve B 5 Q% T T @ sonyE B BE At

FEBAZY S (p = 0) 2 7Tk

o)

1 l fB >0 *
B. 2Lj where By, .= Z,, .3, +F,, . and =B, . X, .
21,5 {O otherwise ’ 21.5 21.]&1 21,5 ZQL] [ 1.5 21.]]

, where By, ; = Zy, 3, + By, ; and Zyy ;= (B, , Xy, ]

{1 AfBy, ;>0
2 0, otherwise

E=[FE,,Ey] ~ N0,Y) and ¥= [;ﬂ (1)
A= A (D)o Az x3kd A (B) 7F WA Y 7FsAdel stk A
olt}, ool i3l £ At+= B, Al =44 (Instrumental Variable) 9} ‘TR 2 5]

(o]3kell A Multinomial Probit) & AM&ate] g8k B4o] 5542 P(B, = 1)
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(Table 1) Distribution of Students based on B,
Cat Number of
atego
SoLY students @
Total 572
Have experienced the sawdust toilet at school 50
Plan to use the sawdust toilet in future 203
ANABADA market 85
Sunny Greenhouse maintenance 8
Money - -
.~ | Rain-collection and usage 17
-earning
. ... | Towel laundry 7
activities
Collection of waste batteries and old cellar devices 7
0 (Have not participated in any of the MSS* program) 454
B 1 (Have participated the Sawdust Toilet Project) 40
! 2 (Have participated any of the MSS program except the Sawdust 78
Toilet Projet)

Note: MSS = Making a Sustainable School.

(Table 2y AA1E P52 M8 TS B9, FF FH7]

[e)
t s 54 A4 S 54T 2 Aol} gl W o

il

o
oo
(<0
o
$4)
o

wFHHIE A
g Y] A2 A9 vlas) QlEehdgAte] vlgo] A AAddet At
of BFo] Erh FuRzIeh wEE Aol AR}l Zo] W A3} Aol
e Aoz Holtt, F¥7IE o &dl & Aol e AR A SHEARE F
AGHY 7S gmolMe] Afo]l & HR, Fi7] o874 Fel sle sl AAl
off Blaf Fxl3} o] AFshe 457 B o @l 5= Al vlsf A2 A
< ¢ Ttk AGHE VIR A4l SEHAE U Z12EAE Y, wa
A 21373 gl Foddk S (B, =1) o] HAZ Aghd sheln], A}



36 AR

e A 67H Als

(Table 2) Descriptive Statistics of Preceding Behavior (5,) (1)

by Major (%) Family type (%)
Category @ | Grade |Hunmanit-| Social | Natural |Live with| Single
ies sciences | sciences | parents | daughter
Sample average 572 | 1.96 0.32 0.25 0.43 0.91 0. 44
Average of subjects who
had prior experience of the| 50 1. 44 0.24 0.24 0.52 0.94 0.38
Sawdust toilet
ho will the Sawdust
(who will use the Sawdust| o | 160 | 053 | 031 | 036 | 0.89 | 045
toilet in future)
B, =0 454 | 2.02 0.33 0.24 0.43 0.91 0.47
B | B = 40 1.33 0.18 0. 28 0.50 0.95 0. 40
B, =2 78 1.95 0. 30 0.29 0.41 0. 87 0.32
(Table 3)<& &S] A&7Fset stu wE7]) Z2AE gk Fojde)7t
BAA g (A7l AFsheriel oR-E deBSR A, AR 4 2 184 F
FAFA ] gt AR R} AT} =R E ’“eﬁ%l‘i‘”“:‘r EFHH7E o] 83 AE
o] A& FAEC] thE T E Ho 184 FRAFA | Foste H&o] =al A7}
A% vlge] e B AS AL Wrte Aolge wasA e,

(Table 3) Descriptive Statistics of Preceding Behavior (B,) (2)

House owned | Politically Politically | Support for the
Category @ by parents | progressive | conservative | 18+ voting age
(%) (%) (%) bill (%)
Sample average 572 0.78 0.39 0.09 0. 66
Average of subjects who
had prior experience of 50 0.90 0.38 0.08 0.72
the Sawdust toilet
(who will use the . . .
Sawdust toilet in future) 208 0.77 042 0.07 0.67
B, =0 454 0.76 0.39 0.10 0.65
B | B =1 40 0.85 0.40 0.08 0.73
B, =2 78 0.83 0.42 0.09 0.65
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Shiel 9 B Aotk o5 APARS Bt Fhas1E olv] o] 8 o
A A B Aol mmA B BRI W, FF FIIIE ol §
g AYS 73 Y= SRRk AAete] Aol AR ekdrh
(Table 4) Environmental Attitude by Predicing Behavior, B,
S Re iti
Out-house iy . ccostition Interested in |Knowledge
X Money |Recycling| of severe X
Category toilet . . environmental| of SDG
@ . -earning | at home |environmental| . )
experience . . issues details
experience degradation
Variable type Number| Dummy Dummy | Dummy |5 point scale |5 point scale | Dummy
Average of subjects
who had prior
. 572 0.72 0.21 0.75 4. 14 3.49 0.39
experience of the
Sawdust toilet
(who will use the
Sawdust toilet in 50 0. 86 1.00 0.82 4.10 4.08 0.70
future)
B B =0 0.77 0.15 0.77 4.16 3.67 0.44
B =0 454 0.68 0. 00 0.73 4.12 3.40 0.35
B | B =1 40 0.93 1.00 0.85 4.21 4.03 0.68
B =2 78 0.79 1.00 0.79 4.17 3.76 0.47

TAALE = 17709] A &7Fedh 53R (o]8F SDG) ©F 100717} A& A F-53E
sl AR - AAA - ABE A&7V S TR ARSI S Feka Ytk §-
gubet JA] AE7Fse W ek ids Agata FAAR] FAHEE 2
ol ok a2Eoh PSS o]21dk SDGO tisl <1AIs)
HE AE vlo] wEw, SDGE ARt UE FHS
572789 39%-¢l dlgaitt. dHH, Fyhir
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fol

Askal e HlE2 70% = Aol vlsf &4 =t} o5 SAJo] S E tis)
7RI Qe Ao F= (4. 08) & AA Ht (3.49) B} =2 Hbd, @7 e go] A

= 214
dAwch FHH77E A A A7 ES dogsta AA ¥EE Agsi &
Lol A S FelFe Akt de BT Bt oy} FRhAV|E o8t o=H
AF5A 2 = = 5 dvk=tl tel oln] FHizIE AQe Aol 9= g
Aeo] B o AA Hitdl ve) 39 = A & 5 vk R E
FHWZIE ARG BRol sl sl Al tig F4 el seolsh=
FEE A8 vt BAH Gl sidske TAAL] EoE FyhAr|ZE dA
7} oA 9144 i g Bl e

(Table b) Perception and Emotional Investment to the Sawdust Toilet (%)
[>Positive

Dry-flushing |Dry-flushing| Sawdust It is a Its use can
. K i Sunny Money
reduces reduces toilets are |beneficial act|give a good .
Category @) . . ~ |earned by its
electricity water good source| for our impression .
use is useful.

consumption |consumption | of fertilizer. |descendants. | to peers.

Sample Average 572 0. 56 0.59 0.61 0.53 0.34 0. 46

Average of subjects

who had prior

. 50 0.90 0.90 0.90 0. 86 0.76 0.84
experience of the
Sawdust toilet
(who will use the
Sawdust toilet in 203 0.62 0.63 0.68 0.61 0.43 0.54
future)
B =0 454 0.52 0.56 0.58 0.49 0.29 0.42
B| B =1 40 0.93 0.90 0.90 0.90 0.78 0.85
B =2 78 0.59 0.58 0.62 0.55 0.41 0.50




I don't
understand
why [ should
use it.
0.16
0.08
0. 04
0.17
0.08
0.18

e THeR 39

My close

friends do

not use it.
0.39
0.20
0.35
0.41
0.15
0.45

SEp:l

=]

2 %

It feels
ostentatious.
0.16
0.10
0.10
0.16
0.13
0.14

Its use is
and
inconvenient.
0.37
0.22
0.30
0.38
0.25
0.38

unclean.
0.30
0.16
0.24
0.32
0.13
0.28

0.43
0.36
0.37
0.44
0.33
0.42

A

It can be| It can be | complicated

odorous.
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572
50
203
454
40
78
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Category
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W, S (Fel ZE = olsol W), F B, TR, Fa, Y, Fel

29 ShE, % E, W R, R F, E T, F 0k, el ge)
B8 Aol E Wty Foz olrh 4P5E A d. Ao Bl e

SPEE 8 AT PEPRE AT ALIY F S B dhws gk

olF A= FAAQ Lo ARREHAIE A= ARl ajetA ol IF T2
e F= Tl T2 AREHETE 2001 FoldE 7AW A= Eolg A
gk oju|todol] 5&k NAItH7F &22)e] R & AfFa Arslem 471291 74 E
2 Fd gaeths £4 7IXFE tE BF Atk (Table 6)2& FRHRIZIE o] 83l
2 Aol e ALl AA SFAl vls| F FoI F oA FES AT A
8 Wk olygl FARI o9} o|mA| 2 ARSIt e & ¢ Utk ol
EA 2 Hyhy] o]gat ¥t opy gl ookt %S 54l Sunny Money s &2 7
Aol e MEMAME THE AT

(Table 6) Perception and Emotional Investment to Human Excrement

Emotional investment Frequency of Excrement
(4 point scale) Expression
Category @) P L —
. . ) Positive
Valuable | Friendly Dirty Total P
sense
Sample Average 572 1.28 1. 37 2.37 48.7 6.72
Average of subjects who
had prior experience of | 50 2.14 1.94 1.76 51.8 7.94
the Sawdust toilet
(who will use the . .
L 203 1.52 1.59 2.23 52.2 8.00
Sawdust toilet in future)
B, =0 454 1.28 1.26 2.48 47.8 6. 38
B | B =1 40 2.08 2.13 1.80 53.3 7.78
B, =2 78 1.67 1.64 2.05 51.2 8.13

F:1 1) 25 expressions were asked in the survey. When a student’s response was ‘1 am using this
expression very often,” the value of 4 was assigned for that item. When their response
was ‘T do not use this expression at all,” then the value of 0 was assigned for that item.
Therefore, the maximum frequency can be 100.

2) When a student used an excrement-related expression in positive terms, we assigned a
value from 1 to 4 depending on the level of frequency.

6) http://www. donga. com/docs/magazine/weekly_donga/news284/wd284bb010. html
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(Table 7) Support for Social Issues (%)

Sunny . ANABADA | Cooperative |Basic Income
Category @ Bio-energy . »
Money market Union Policies
Sample Average 572 1 0.69 0.90 0.90 0.63 0.54
Average of subjects who
had prior experience of | 50 0.92 0.98 0.98 0.78 0.48
the Sawdust toilet
tho will the
(who wil use the 203 0.79 | 0.93 0.92 0. 69 0.58
Sawdust toilet in future)
B, =0 454 | 0.63 0. 89 0.89 0.61 0.55
B |B =1 40 0.98 0.95 0.98 0.75 0.43
B, =2 78 0.90 0.95 0.94 0.68 0.59
(Table 8) Descending Behaviors, B, and B, by B,
Thi rti f students wh
The proportion of students who ¢ prf)p.o om0 su o S, o
. are willing to participate in a
Category D) are willing to use the . .
. . community poverty reduction
eco-friendly toilet at home, % .
project at school, %
Sample Average 572 0.55 0.79
Average of subjects
who had prior . .
. 50 0.76 0. 96
experience of the
Sawdust toilet
(who will use the
Sawdust toilet in 203 0.68 0.92
future)
B =0 454 0.52 0.76
B/ |B = 40 0.78 0.95
B, =2 78 0.59 0. 85
V. FAA3
1. 8t FE Z2HEoo| Hojde) 24

Recursive SUR BiProbit ®dle] A W& @4, = B thdk Multinomial



17+ e

=

- AAA 23
pzs

Eol

HAHE 0|3t of
A

o At
=

hyA

-

=

=

Ag‘:

o},

St
5]
=)

)

Q
A

)=
-

J

=

1

1

7Fe

Ex
=

o} A

=

=

A7
¢

S

T}
=13

= (Appendix Table D E

ah

<]

=y

31
AL

—_

237} (Table 9ol Ael¥lo] 3iet

al

T8
i

3 89

Az
o <

o

7 a5
X

<

Probit ¢l

L — = —_— = = - —— —_—— —
B N3 RT ST RH T M T E oW 49 R % owosr o
1) Wﬂ [ o 4 ~+ o W o oM =S W R o W — o 7T oo W i oo
. g ooy ™ T op - ey = < "o < md i o _
Y S S e W 1 IR o N ~ W X
I9) ,mﬂ‘url.nﬁ:.;],_r)l i iaﬁEo]EHLLI =

—_— _5L_61_ Olma,ulz_ﬂ_,lwl #ﬁllﬂno_/ ‘wl«/w_mwu
Py Fme SR Ea s MR Peogmed g
B e ool S 2w oK AT Bk T
il L M - = AL N N < B - -
o N oo A N G TRy TR T R T R Mo 2 M
o o TR U I n do o Y

o A P EE s T TR 2T 2O RR e
ooy B MmO N A S B, o
I - B T G T (R LW N o R o
g T g e xgle L Tagw TINETRPEseio
M| ) WK N o AR oS w = CnY o
= O U I v Y T E 508 ATy T Mo X
T oo 5 < % g | & do W = o "N U e W =~ X

X ® To ) Boor T ) Bo K% o X

T ) X oy e X Wy o

P T - T S X A v RIS S <
e e MppRaokd iy TR,y Fopgn
.z_ﬂoﬂohﬂﬂaaﬂ__‘nﬂ.%wnwdo# e R A - o
FE w5 X g <w gk PyE %ﬁﬁﬂﬂ%ﬂr%ﬁ%
~ B N Ny <E O Ay — —
I S L of ®m s oﬁe]ﬂlzl_;/m mmo]WMurrm N o
S _dﬂ Yy ﬂ,_ =0 [~ o = L. X T s e i o) Eru
R B T R R RN SO T8
%iﬂﬂmommﬂ S o B ooy AN S SNG4
%u:wwrmmk%wmfﬁmﬂm%@ﬂ ﬂumﬁm@%.ﬂwwﬁ%ﬁo%

B oE R PELSELE SR Gy s acd B X
T 7 T AT " oo = T om oo om OB W F o W
— > o) Ay
AP LR XS EREL v EPRowX P %
R T S Ry TSy B wa® Lo
ﬂm%%%ﬂxiﬂ%%%gﬂ T N S
e "R oW oy N R T e S R W
ERE R WO~ R E T W W o TR w Lo %O
o ot WY of X o) Mo e NN
RO M = « — = KO o o o o 0 ~ T 3K 37 w OB W do — )
wo— om0k i~ R S U~ ) S G
S o e Q)RR T 3 e C T i I KR To ~
N R ER®TDWNT SN U o moor B W o de o) T

[)
=2

1

©
\=

gE il

[¢]

< (social norms) ©|

Ay A
st

ot

=1
i=

REERT

1

R

i gict

o

olu]

Fe =

o



44 REREHITE A 6T Al 1=

AALEEL ol elol] SERRT] ARGl fr

TAE Uehlle Wl e FEA7E 05t 2 #(1.225) ) A2 9 F8l &
o] Y Eo] FH7] AHgo] 23k & EEol] A gEo] o Ao
= A, Wedore Fu] ARl st

ZRAEA S A E

€ AAY Bd F= dvke $EE Sl 7L dvke Ao sjAajol & Ao

o

(Table 9) Estimation Outcomes: MPROBIT estimation on B,

Probability of Probability of
‘B =1 ‘B, =2
o Standard Standard
Explanatory Variables o Q)
error error
Outhouse toilet experience (dummy) 1.523 0.52*** 0.456 0.23*
Recycling waste at home (dummy) 0.561 0.43 0. 206 0.24

R ition of severe envi ntal
ecognition of severe environmenta 0,058 0.30 | -0.03 0.17

uondodidg

degradation (5p scale)

Interested in environmental issues (5p scale) 0.473 0.23** | 0.515 0. 14%**

Dry-flushing reduces electricity consumption 2.336 1.28* 0.734 0.50

&

% Dry-flushing reduces water consumption 0.167 0.94 -0. 647 0.53
; Sawdust toilets are good source of fertilizer. -1. 389 1. 27 -0. 422 0.499
g It is a beneficial act for our descendants. 0. 158 0.72 -0. 147 0.38
§ It is fun. -0.241 0.63 0.505 0.35
&

=2 |Its use can give a good impression to peers. 0.795 0.46* 0. 236 0.29
f Sunny Money earned by its use is useful. 0.691 0.53 0.013 0.31
%1 It can be odorous. -0. 333 0.38 -0. 062 0.27
% It can be unclean. -0. 939 0.53* | -0.240 0.30
% Its use is complicated and inconvenient. -0. 084 0.39 0.101 0.27
e It feels ostentatious. 1.225 0.62** | -0.022 0.32
% My close friends do not use it. -1.709 0.48*** 0.135 0.25
@ |1 don’t understand why I should use it. 0. 008 0.85 0. 265 0.30
Wald x2-statistic 102.09"**  (n=566)

* ¥k

Note: *, **, and *** represent statistical significant levels of 10%, 5% and 1%, respectively.
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(Table 10) Estimation Outcomes: Behavioral Spillovers (B,— B,, and B,,)

M1: using 1(B,)

M2: using ]D(B1 =)

o Probability of |Probability of|Probability of| Probability of
Explanatory Variables By =1 By =1 By =1 By =1
1B,=1) 0. 294 0.716**
(0. 25) (0.34)
T |1B,=2) -0. 081 0. 275
= 0.17) 0.19)
g . 1.098** 3, 141***
- |AB=Y (0.52) (1.00)
~ -0.030 2.996***
A5, =2) (0.75) (0.91)
- Support for the 18+ voting 0. 098 0.072
§ age hill (0.13) (0.13)
= Support for cooperative 0.336** 0. 283**
i unions 0.13) (0. 14)
é. Support for basic income 0.128 0.101
2 & |policies (0.13) (0. 14)
== ‘ , 0.174 0.416**|  0.133 0.329%*
\;i 5 Knowledge of SDG details 0.12) (0.14) 0.12) 0.14)
§ Support for bio-energy 0.700%** 0.663***
% policies (0.21) (0.21)
= |I think that water flushin,
% toitlets c:)nz:ur\;imx\'ateurs ‘[oog 0. 1367 01377
Z (0.05) (0.05)
much (5p scale)
@ |‘Human excrement is dirty’ 00907 00927
- £ (0.05) (0.05)
iﬂ :% ‘Human excrement is 0.122** 0.112*
% E_” valuable’ (0. 06) (0. 06)
S |'Human excrement sounds 0.236*** 0.229***
” | friendly to me (0. 05) (0.05)
ﬁ 0.185** 0. 149*
Wald x* statistic 129. 46™** 127.86™**

Note:

*

*** and *** represent statistical significant levels of 10%, 5% and 1%, respectively.
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(Appendix)

(Appendix Table A1) Estimation Outcomes: MPROBIT estimation on B,

Probability of Probability of
‘B =1 ‘B =2
. Standard Standard
Explanatory variables oy a,
error error
Outhouse toilet experience (dummy) 1.523 0.52***| 0. 456 0.23*
Recycling waste at home (dummy) 0.561 0.43 0. 206 0.24

Recogniti [ severe envi ntal
ecognition of severe environmenta 0058 0.30 0,035 0.17

uondadiog

degradation (5p scale)

Interested in environmental issues (5p scale) | 0.473 0.23** | 0.515 0. 14%**

Dry-flushing reduces electricity consumption | 2. 336 1.28% 0.734 0.50

Dry-flushing reduces water consumption 0. 167 0.9 -0. 647 0.53

Sawdust toilets are good source of fertilizer. |-1. 389 1.27 -0.422]  0.499

It is a beneficial act for our descendants. 0. 158 0.72 -0. 147 0. 38

It is fun. -0. 241 0.63 0.505 0.35

Its use can give a good impression to peers. | 0. 795 0.46* 0. 236 0.29

£
3
g
g
o)
- ¢
§ % Sunny Money earned by its use is useful. 0.691 0.53 0.013 0.31
2 g |1t can be odorous. -0. 333 0.38 -0. 062 0.27
g It can be unclean. -0. 939 0.53* |-0.240 0. 30
% Its use is complicated and inconvenient. -0. 084 0.39 0.101 0.27
3. | It feels ostentatious. 1.225  0.62"* |-0.022]  0.32
3 My close friends do not use it. -1. 709 0.48***| 0.135 0.25
I don’t understand why I should use it. 0. 008 0. 85 0. 265 0.30
% Ist grade (dummy) 1.355 0. 34***-0.073 0.21
a% Major: social science (dummy) 0.127 0.44 0.072 0. 26
oy % Major: natural science (dummy) 0. 505 0.40 -0.018 0.24
= é House owned by parents (dummy) 0. 662 0. 46 0. 468 0.26*
»‘*;:; Live with parents (dummy) 0. 770 0.82 -0. 290 0.33
5" | Single daughter (dummy) -0.319 0.33  [-0.502 0.20**
Wald x* statistic 102. 09" (n=566)

Note: *, **, and *** represent statistical significant levels of 10%, 5% and 1%, respectively.



(Appendix Table A2) Estimation Outcomes: Behavioral Spillovers (B,— B, and B,,)

M1: using I(B) M2: using 1?:’([3l =k)
Exol Variah Probability of|Probability of|Probability of{Probability of
xplanatory Variables By =1 By =1 By =1 By =1
o (M AB=1) 0.294 0.716" | 109t | 3141t
= M2 AB =1) (0. 25) (0. 34) (0.52) (1.00)
g Ml (B =2) -0. 081 0. 275 -0.030 2. 996%**
M2 (B, =2) (0.17) 0.19) 0.75) 0.91)
fé’ Support for the 18+ voting age 0. 098 0.072
E | hill (0.13) (0.13)
= swonort e 0. 336" 0.283,.,
UPPO: or cooperative unions
b P 0.13) (0. 14)
2-| Support for basic income 0.128 0.101
;; & | policies (0.13) (0.14)
= 0.174 0.416"* | 0.133 0. 329**
. 2 | Knowledge of SDG detail
g g |rnovease o s 0.12) 0. 14) 0.12) (0. 14)
S 0. 700*** 0. 663***
£ | Support for bio- licies
E upport for bio-energy policies 0.21) (0.21)
ii. 1 tlhltnk that water ?us}tﬂng ) 0. 136%** 0. 137%**
% ollets consume water too muc
0.05 0.05
5 (5p scale) (0.0 0.05)
@y s dirty -0. 094* ~0. 092"
uman excrement 1S di
-2 ' (0.05) (0.05
=g . , 0.122** 0.112*
% & | Human excrement is valuable
N (0. 06) (0. 06)
g ‘Human excrement sounds 0. 236*** 0. 229***
% | friendly to me’ (0.05) (0. 05)
st grade (d ) ~0. 001 0. 4107* | -0.109 0. 306*
S rade umm
3 & v 0.13) 0. 14) (0. 14) 0.17)
& | Maior: social sci d ) 0.323** 0.323* 0. 342%* 0. 244
= Vlajor. social sclence umm
B | Y (0.15) 0.17) 0.15) 0.17)
2. | Major: natural science 0.101 0. 303** 0. 091 0. 244*
E (dummy) (0.13) (0. 14) 0.13) (0. 14)
§ House owned by parents -0. 140 -0.133 -0.171 -0. 349**
2 | (dummy) (0. 14) (0.15) (0. 14) (0.16)
T | e with s (@ ) 0.077 0. 080 0.043 0.168
o | M e mn (0. 20) (0.21) 0.21) 0.23)
i 0. 245 0.077 0. 247 0.251*
Single daughter (dummy
ingle daughter (dummy) 0.11) 0.13) 0.13) (0. 14)
5 0.185** 0. 149*
Wald y?2 129. 46*** 127. 86***

Note: *, **, and *** represent statistical significant levels of 10%, 5% and 1%, respectively.
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Spillover Effects from Environmental Education:
Focusing on Spillover Effects of an Action-based
Environmental Education within Environmental

Issues and Across Social Issues*

ok ko

Hyungna Oh** - Young Sook Eom™** - SungHyun Jun

Abstract

In this study, we analyze the spillover effects of environmental education on
pro-environmental and pro-social behavior. The environmental education
project analyzed in this study is an action-based learning project called Sawdust
Toilet Project (STP). STP is one of 8 projects that comprise the “Making a
Sustainable School” program conducted at Seondeok Girls' High School in
Gyeong-ju since 2014. Compared to the control group, students who
participated in the STP showed pro-environmental attitudes toward the media
directly related to the STP (e.g. water and human excrement). An empirical
analysis using the BiProbit model finds that environmental education not only
induces similar pro-environmental behaviors but also increases the likelihood
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of participation in poverty eradication activities, regardless of the intensity or
nature of the education experiences. In terms of the level of spillover effects,
we find that education projects that need strong action-involvement and have
to overcome social norms in the education process have a greater spillover
effect within environmental issues and across social issues than those
otherwise.

Key Words: spillover effect, environmental education
JEL Classification: Q5, P28, P36, P46



