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Sqps 201 2012 £013 2014 £015 2016 2017
SR0EE —0.881 —0.261 73176202 | -7.974E-02 0.440 —0.172 -0.309
AU3SI128 -0.926 -0.176 6.8176-02 | 9.936E-02 0.227 —0.265 -0.193

Ol Al -0.446 0.145 -0.145 -0.543 0.364 0.209 0.358
A2 -0.912 -0.218 0.168 5.265E-02 0.327 -0.378 -0.193
=74 —0.945 -0.118 7.108E-02 | -9.985E-02 0.212 -0.289 —0.251
2o1g 502 0.646 0.483 -0.341 4.251E-02 -0.658 0.193 0.443
GOPgE 802 | -7.367E-02 0.445 -0.252 0.144 -0.639 1.701E-02 0.530

=gt} 0.265 0.390 —-8.540E-02 | 6.387E-03 -0.171 0.181 0.881

MEZES 0.194 0.256 -0.244 -0.231 -0.133 —0.245 0.770
S -0.339 | -1.406E-03 0.284 —9.144E-02 0.812 -0.110 | -6.386E-02
FRNAXMES -0.327 -0.122 -0.211 -0.135 7.0056-02 —0.795 4.732E-02

sd2x= 0.261 —0.248 —0.521 -9.195E-02 | -0.384 0.321 0.502

=2l -0.682 -0.260 | -8.999e-02 | 9.831E-02 0.561 2.806E-02 -0.274
gE=H} 0.579 9.108E-02 0.281 -0.155 -0.537 0.398 0.190

XS -0.447 —0.355 0.656 —9.3526-02 0.137 -5.816E-02 | -0.468

Az —3.687E-03 | 7.769E-02 0.857 —4.476E-02 0.274 0.104 -0.117

HYg2ZE 0.207 0.100 -0.145 -0.899 9.371E-03 | 6.220E-02 -0.185

ENEE, 0.213 -8.944E-02 | -0.351 0.799 —-7.901E-02 0.207 8.240E-02
LOIGCOMES 0.795 0.333 -0265 | 8373E-02| -0.367 0.502 0.328
KWHECOZHHE & 0.356 0.686 -0.285 —0.131 -0.420 0.533 0.264
GOPECO2HIEEH 0.127 0.886 6.496E-02 -0.120 4.628E-03 | 8.132E-02 0.224

NEIEN 0.258 0.885 —9.726E-02 | 0117 —0.234 0.111 0.437

e 7.707 2.803 2.239 1.713 1.235 1.149 1.040
FAUEHS(%) 35.031 12.742 10.176 7.784 5.612 5.224 4.729

713 (criteriarelated validity)2 dhuhe] &dolu 7ide] Aelol] digh Aol wliA el 3l

[e)
A8 4= QrieltE], 2008 AAISE 2010). whehA
3t 4= AtH(Pedhazur & Schmelkin, 1991)

Il
B oATeM e s s g8stel AE 3 A E4E stk AeEdis AR

F% TR O gel Bouths A2 ouwh 2 PHAE 4

Aok FSY, RGP, B, WA 109, U B, A, BRdn 9799,
PR/, B, AT AR, B9, A4, 019, FSY BBOPY, B, 49, olg)
BTt F4), A4, olY, 71wl et 4 %
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&4 CHoI = ol 3/ = Pt
TR | o | e | mA | oo | am |owy SY | 88 0 gy
338 A 1.000
oA 0.746*x 1.000
=22A 0.878%x | (.738* 1.000
toed -0.188« | -0.084 | -0.166 1.000
= -0.168 | -0.082 | -0.168 0.347*x 1.000
MECHFA 0.285 0.337 0.324x | -0.088 0.111 1.000
=9 0137 0.126 0.032 0.059 -0.005 0.028 | 1.000
A 0.299*x 0.163 0.335++ | -0.180 | -0.077 | -0.213 | =0.072 | 1.000
Hg 0.212% | =0.224* | —0.300%* 0.053 -0.101 | -0.120 | 0.081 | =0.091 | 1.000
JISHHGE | -0.473xx | -0.466%x | —0.466%* | 0.463*+ | 0.382+x | =0.171 | 0.025 | -0.184 | 0.046 1.000
ZF G aRlel SANTES did 2 AYL S JEAERHY JIAHLEE HSs] A& =
AT AR EE BASIATE 2 AFdAE SAVTEY] SAES] s E8ste] ST
AFHEE FAEE R FAAR SR ZF FA4aRle] SAMTE digh Hdad AlF=
(internal consistency reliability) 45 9%t Cronbach’s a 2 7@ A12] Z(construct reliability: CR),
Zy el gis] SA¥WSr AYE 4 Jde 2] ARE SAHsE Hur RS (average
variance extracted: AVE)S HASIATHY <F 8> whdxdollA el ZF A7/ del tigk S5
o] MFEE BTty ERY, U714, 71$9ske] Cronbach’'s a, CR, AVEE E5F 74| ©]
oz TdAeAe] ZF FAAVNEe] SAMTES] AFETE 258 BT e vhd 7|2,
AT, 54, A9, o9 SHAETES] A= 9 Yepdar vk
<E 8> BN ENZD
24N Cronbach's @ CR AVE
toeA 0.3604 0.3797 0.3395
et 0.9104 0.9321 0.8898
o4 0.7478 0.7701 0.7302
MECHFA 0.4909 0.5097 0.4689
=9 -1.1558 -1.1343 -1.1745
A 0.5079 0.5289 0.4887
g -0.6657 -0.6369 -0.6775
J|Z2H3} 0.7905 0.8101 0.7796
2. 2012 EPI 2 &8€HZ
4) dubdgow WA AdwAd AFHE SA] g SAAF 9} AjAAte] WHert AFE Age] A JTFE
nHTh SAAZY 7 B S8R AL g5 S ET AEEr & Ao glan, w3 AFE A
G RS VS]] ARAlele] 14 Ao] Welrh 2 MRS A ek Aol ekl
HE 2006). wEbd 2 Ao AR BAdAM e 2AFEAT BAS FHH R Stk
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& e A oA M-S 2R A 2012 EPL 24 RS ASs] 28 aakacl]
HAS Tt 2 ATelA ASstat e QA RS 22710 SAWsE Adsks 1070
o] 1A} FALRIEHERA, t7|2d, ERA, 7|9, 78/, A, 549, A, oY, 715
W3h e 12 QIR (first-order factor analysis), 13} 748918 Amsl= 23 FALQIEHERA,

22} 221 %3 (second-order factor analysis), 22} TAL¢1S AHslE= 3% AL
ol(gE A 9] 33} 221X & (third-order factor analysis) .2 T35 o] glc)
TR RIEAS Fedslr] 918 LISREL 88% o]838te] Ak iAlS AAISa S

-5 ¥ (maximum likelihood: ML)S A8-39th 2x}2. 218418 2012 EPL E&oA AAEt I+
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<H 9> 2012 EPl 2& HET 2i

R HHEEND ZEREN FEERES)
K== X GFl RMR | RMSEA NNF NFl CH AGF| PNF PGFI
853.83
& df=197 | 048 | 221.87 0.21 0.23 0.0083 0.00 0.33 0.0071 0.37
p=0.00

212 EPIE& ] = 853.83(df=197)0]aL p-3h 00002 vehton A)2ex]5=olA GFI=048,
RMR=221.87, RMSEA=021, #2434l NNFI=0.23, NFI=0.0083, CFI=0.00, ZFg2]g=]<=oll A
AGFI=0.33, PNFI=0.0071, PGFI=0.37%2 YRz 1o & A<] 2012 EPI 2& 3} #p=7t & 55
A oS veha vk FE8kAKstandardized residuals)® ol ©]3F 2012 EPLRE 9] A4 7}o) A
227 ZAAWTES] At A VSR EY =4 JERGaL 9le] 2012 EPI 2o] SAA|RE 1
TAE Ao B A AHshs 2o ® YERaL QItH<KEELD> 3x).
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gk JiEA Y R Aol AT AEY A !
2L AlEdo] =2 AN SAS el el digh 7] tFet Sl tigk o] &4
AEE Sl 874783 Wt JidA el B o]24 9] FHo] Fasith

AZTRAA L] w7l A =] AR W S flel HAoE AAEHIL 9
= TAAAE  Press—State-Response(PSR), Driving force-State-Ressponse(DSR),  Driving
force-Pressure-State-Impact-Response (DPSIR) 5°] 9 3i(Hammond et al, 1995, OECD, 1998,
2001; Smeets & Weterings, 1999), ©]213F FAAAIE S74H71e] A wet =914 AETAHS 9
gk QlatAle] 55 AlEdth Wb 2012 EPL A7) 7% DSPIR 220l wheh A 35S 743
Ao FEL ool thetk Fee =] Bl Aro] mgate] EAlH R XA Hn 53] 2012 EPI A
FEdelA A ] FSAAG o] A ' AAEar 9laL, Bk A FAIA )
MM Mz v AAY AREEY I Ak st o3k AFnEe ARE o] AAE R S

FFAAS HE mEEHA] o} wAlFo R AHHL) o]# 3 FAIHS 2006~2012 EPI Ayl A &
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B
o
jus)
oX,
o
B
=3}
N
fo
ox

Hok meba] 7]EATlA AAEL Qi ARTFRAAE AAH R HESte] AxE] 44 9 A
AAE NI 5 e AETFAAAL] Aye] Zash)
WEA S AlA 2012 EPLIE 7Fse ATA AR 3840 ARE V2R Agsta o
Azl A 9 frEAde] eAE AAE I oHe sl SRR e SAHAE o
53] SAARE FollA FoMAAREY Ae FEa7t F7F 13205 F 53/ e® Al7bst
S HoFa glar AA 132 BAHE H7HE FlA 22719 SAA sz tiek dA A
=717k 37l Eakete] Apme] frasdol AAe wAlE A A Er =3 2012 EPIO] &
Zhakdola i FA8AEES] BAARTE 57H R A 2E5stE ARE €
HhA 2012 EPIE SAsk=t w7hd 347433 eh Ak AL A% Sdo] wduA] &
EPI] B} Aslaclom Ad 4= ity webs] w7bd Al AA4 §4g uHd
W, A=) A 9 fFEdS AT 9l ko] aeEojof gl
E4 2012 EPIE =7} 7+ A3 vlus 98 RE A% 24z g2sslal 7S Folstol
abAgskaL Qo Ak el EldAl 2 dalAdo] EAIR XA H BEke] 49 2012 EPIIA 44
star = wE A [F(xxm/o) WS w7 3 vaE 9ls] d4
upebr] 7]E oA AAEkaL Qe A
F31 % (reference point) 25 Az, Hd M8l Htol gz olste] A3} o ket xEst W
o] #go] FQTHOECD, 2008). T3k 2010 EPIo|A &= 34
Joll thall B 71521(50% : 50%6)5 2-8-38ke] EPIS 4Hg38ls]
I AtA o B} 8 JFHS etk Hldo] A&4 A H A K Michaela & Andrea, 2010).
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$E 1 SAuse B 42
SFH 1 2 3 4 5 6
1. SR0AILE -
2. A2 797.90 -
3. OIMIEX 192.95 178.62 -
4. AE2E 685.09 942.46 22514 -
5. S9AM 616.02 884.65 210.00 698.45 -
6. LRIES02 —222.79 -319.59 -49.48 -253.91 -303.75 -
7. GDP‘:*SOZ 40.15 18.00 38.10 10.18 212.57 197.98
8. =S} 43.92 180.20 81.97 99.28 -127.02 152.08
9. M2ZES -35.41 —61.74 63.65 98.48 -137.39 58.55
0. oiLES -16.29 -34.75 17.58 -13.43 4.68 -131.12
1. FRAANES -50.59 -208.04 -161.60 -30.28 -157.43 148.98
12. seE2x=3 254.66 492.26 227.29 271.73 37713 -38.37
13. s21Al 381.49 529.86 55.71 335.48 406.30 -174.97
14, A=SFXH3| 127.31 29.40 40.64 147.00 279.01 -45.96
15, &EX4 104.15 -76.73 -34.03 77.82 283.75 —-124.52
16. AtElEA -138.83 -348.01 124.44 -189.66 -208.73 -16.00
17. 02 -139.31 —-264.11 -31.62 -199.36 -129.76 197.37
18. =Mo{=E -280.11 -565.55 -136.49 —298.05 -333.81 268.53
19, YOILCOHHEE -393.36 -804.59 66.28 -386.52 —-299.09 279.20
20. KWHECO2HHEE —61.37 99.64 58.17 -87.94 —26.65 123.34
21. GDPEICO2BIEE 113.65 209.24 123.68 113.69 -27.31 59.60
22. THAOI X 23.23 179.23 -17.32 50.14 94.70 74.59
SFHs 7 8 9 10 11 12
7. GDPEIS02 -
8. = tt”é} 71.36 -
9. 2 = 84.02 282.43 -
10. oH%tE’sz -147.76 -136.74 186.98 -
1. FRAANES 42.22 -44.37 117.58 -122.18 -
12. sgEx=3 96.82 170.81 -23.19 -366.14 -143.36 -
13. S2A71A -94.62 -217.48 -306.65 51.53 112.84 -51.18
14, A=S=HH3 290.29 65.89 -7.62 31.08 -218.68 344.70
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An Empirical Study on the Composite Environmental Index
— A Test of 2012 EPI Model —

Yong Jin Cha

The purposes of this study are to examine the validity and reliability of the 2012
Environmental Performance Index (EPI) and to make suggestions for improving the EPI. The
confirmatory factor analyses reveal that the constructs of environmental health, air (effects on
human health), water (effects on human health), air (ecosystem effects), water resources
(ecosystem effects), biodiversity & habitat, agriculture, forests, fisheries, climate change &
energy have low convergent and discriminant validity. The internal consistencies of air (effects
on human health), biodiversity & habitat, agriculture, forests, fisheries are also very low.
Furthermore, the higher order factor analyses indicate that the fit indices of the EPI model are
low. In the measurement model, child mortality, particulate matter, indoor air pollution, access
to sanitation, access to drinking water, SO2 per Capita, SO2 per GDP, change in water
quantity, critical habitat protection, biome protection, marine protected areas, agricultural
subsidies, pesticide regulation, forest growing stock, change in forest cover, forest loss, coastal
shelf fishing pressure, fish stocks overexploited, CO2 per Capita, CO2 per GDP, CO2 per KWH,
renewable electricity have high measurement errors. The results suggest a bad fit to the data.
Based on these findings, this study discusses some considerations to improve the EPI.

Key words: 2012 EPI, validity, reliability, higher order factor analysis



