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USING FUZZY ANALYTIC HIERARCHY
PROCESS TO DEVELOP ASSESSMENT
INDICATORS FOR SUSTAINABLE UNIVERSITY

Wen-Sheng Wang  Shiu-Wan Hung *

ABSTRACT

The way to maintain sustainable development is an important
global issue. If sustainability education can be developed in the
university, this concept will be soon effectively spread to the society.
Therefore, the development of a set of assessment indicators to
measure higher education sustainability practices and performance
becomes a urgent task. The current study uses the definitions of
sustainability according to the Association for the Advancement of
Sustainability in Higher Education, University Leaders for a
Sustainable Future, and the Sierra Youth Coalition, and their
concepts are expanded into four dimensions: ecosystem health, social
justice, secured livelihoods, and future performance. In addition, this
study also uses the fuzzy analytic hierarchy process to analyze the
indicators. The survey questionnaires were given to 37 experts of
industry, government, education, and research and development
institutes. Results show that the indicators of water resource
management, help the disadvantaged, health and welfare, and
educators program are considered the most important. Additional
suggestions and recommendation were given for further planning and
practice.
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(2012) UPHRIFIEIS PRI B [ B
FOR D ERORA BRI = TSRO R SR O > Wi
GERICRGEEAREIE Fi e

(=) Eﬁu‘é?@,ﬁ (Ecosystem economics )
1%11‘9,1?} ( Strategic Sustainability Institute 2030 [SSI], 2013 ) &
ﬂEﬁ - N R R i $ A S SRR
1 2 Hjﬂﬂ LR fiE A pjﬂ i ~ KF”FIJ@%C&?’TF jit- e Shi (2004 )
—Mﬁﬁ“ AL IR @~ AT P PR e
Vs REAS - 50 © @E‘LTT#TGW%JElwﬁ?ﬂﬁ'%ﬂﬁ%‘ﬁﬁ%@:' PR
e < ARTRIRST UL (Hussen, 2000) « AP SR 5
Vs FE RO 1) R S T FJ SRy B R FR (Kalkan et al,
2011) - Costanza *~ Low ~ Ostrom ¥ Wilson (2001 ) HJ?"H{ J\q\Fj E'Q:E'F[FJ
T p i * ﬁ?*ﬂﬁﬁﬁFﬂFﬂ“§ﬁ¢¥‘ﬁﬁﬁﬁﬁiVﬁw
s HOREIEE SR RO PR R R AR > (R e R e
U I *ﬁ?%% Syt zS (Daoetal., 2011) o

(=) k#&&358 (Trademark licensing )

[ES«'le *[JF,!,JTQ 4 (The United States Patent and Trademark Office
[USPTO], 2013 ) #7058 (Trademark licensing ) %40 )— 3 ~ A ZF - ‘fj‘yf
oS- FEEFH HPIPURLE "Eb[fﬁﬂﬁlc S ) 2 8 [E[d Y- Colbert % Kurucz

(2007) FiH [EFREA TR < B (7 QIFTSE e A AT BTV
g B s @S b o T B A B [fHiE o Sandner
Block (2011) {1 i R 5 d F 1@t 203 Wb Bl 5 [daS i ([
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U BEvE B i EJl ﬂj’g‘,nﬁa}tﬂmﬁx%a T ¥ o STARS (2012) 1]

Efr_élj + thﬁﬁl u‘-_EJl_mUFg’ﬁl#u%uﬁ [%F%ifl? I/~ - Besen ¥ Raskind

(1991) IR PR INIVE S B - R IVE SR > RS

EwwwﬂJOF%Hm mmm%Tmm(mm)mw%ﬁ%mﬁaﬁ

FIRBE B IR Fs SR R R L i epiRE T e
R T T E FHR RS e - B

(P0) 3E%E (Positive sustainability investments )

Wals (2009) % Wright % Pullen (2007) ﬁiEU"igﬁl*QILEw@fg~‘f
SRy = Sk g s AP Y [TEE A AR tfmﬂj?&% 1%1 FIovAgh [~ 25 {71~
R R B R Y F IS J‘TF;';’JC@%&FI@ Saleh + Kamarulzaman -
Hashim = Hashim (2011) * ¥t 1%12% IR 1?[ R R FOFH] 25 R
o W‘FJ‘W il I 0 g = B e B & e [ﬂi [Fi] Eﬂj‘éﬁ? Ferreira &2
Gallagher (2010) 3% & B pUFRYRRE FH R 2 - FIE A BV T
BUATAOH B o 4 > Alshuwaikhat 5 Abubakar (2008 ) %A% 155441 %=
BRI LT HE > FHT FIIF 4 Wmﬁ\%mﬁﬁaﬁfm%*
(B AZE T 25 e dl ey *%Wﬁﬁﬁﬁwﬁﬂﬁﬁbﬁﬁn@d
# J\TFITE[%%J: =

/g~ HERK

1996 # % & B %ﬁFﬁm@fM’ﬁﬁ*$“Eﬁﬂ*H?ﬂ%
FHAF + VER [FE Y (Clugston & Calder, 1999) = PN i 4 57
T T (B | DRI PO SRS O [P [e) fiESE P %
ﬁl%ﬁﬁﬁ}ﬁ (& (Future performance) RItt(f i 514 0 #15 fok— +
el o Opschoor ¥ Reijnders (1991) ﬁHH\q‘E‘éﬁ fkﬁff':'j 53 I?“%Jﬁyl o
RVBR T AT - 4 |7I&F[J1j/J\1Fh‘EI1\§L[YE[T%¥zV? F =2
R TR R BURRE R  FRRAIST 4 A

E:’I'I'Eﬁ?ﬁ@) S

(—) RFE#E (Sustainable curriculum education )
Barth ¥ Rieckmann (2012) T’F“H{Iﬁl 4 LB T LT | ,TEJ A
UEEE S RS S SN U e R T e e
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TP fE R R 7 Vi (- STARS (2012) HJ?FHE?W%*T% BT
TED (Bl AL T) o R T R T o oA aE ﬁ%?&'—g g
2o T EURSR] Ao B HE (R Y - 55 - Barth 5 Rleckmann (2012)
= Fadeeva‘;” Mochizuki (2010) #FE" “ﬁ =) ,,Jr?r'l )EM“ ¥ ﬂ\ﬂ%]ﬁ Ay S
T A ?F'ﬂtf” CERAE S A BN B B e I ELE
LRI S B PVARA N BT e P
(Z) stEEE (Planning and management )

AR eaftal s Y FFEIFE > Hegarty (2008) G500 F) 71aft a8 Sy 57
FHFSL BT (5 [OE D  f FA
pUEfE - Dao ~ Langella ¥ Carbo (2011) T’F}H}Tﬂfﬁ'r\%?%ﬁﬁﬁﬁ VR gy e 1
(e Wk i s (EOSRIEIRE o 1 Taﬁ*‘%ﬂqﬁm e fi
A VH|E - Alshuwaikhat 5 Abubakar (2008) “UF %y % | FFRFVEL 7 387
IR N B I ) B B A P [“LP*/’—:\'» CRGEFURG
HUITH o SRR R 2 AP cpeagr R S Vs
&5 ﬁ Sk A s 1‘FrJ/ IF]'@ ( Colbert & Kurucz, 2007 ) o

(=) EEFT{H (Environmental audits )

Velazquez » Munguia % Ojeda (2012) 5 |5 BF %511 i3 W
U R SUR TR (B0 S G PR ITE R 5 150
14001 ] AR 1 PG i ek o RUHBIK E NS0T R
ISO 14001 ¥k 411 2 EEFE i ( Sammalisto & Brorson, 2008) ° |
Alshuwaikhat ¥ Abubakar (2008) HJTFMW YIS 1993 § A &SRS
TR e R BRI (EMAS) - 'E'E'EUEA;N%‘ﬁ%l%EEﬁ
AR REr PR P E R E W % % (STARS,
2012) » R T8 A OB ORI T FTERERET 1
FPOB IV RO R R B R © P
A0 ] SR AR (B TR B T
S LR (e

(P9) EME&E#RE] (Educators program )

AR 58 ey ] > Hegarty (2008) Jg o1 5 e 30 ) 13ty
PR S R TR > SRR AP RIGE S O S F SR
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FEP IR NI TR SR (HE 2 Y <1 (Ceulemans & De

Prins, 2010 ) - Barth & Rieckmann (2012) HJ?FH[ED"E%‘&%E AT 7’]‘5’%‘5@
AT o (AL TR F oY R SR N (8 R R
STARS (2012) éﬁ}%}éﬁ@a@;@%@kr PuZ (B E WA SR S EL

ﬁﬁﬂj‘ & ﬁufff;%’%“'}‘[\i S e ]Elflijj\”.é‘}ﬁ o [NF Alshuwaikhat ¥ Abubakar

(2008) FiH J\E’E"‘Jiﬂﬁ'”‘%ﬂf SEg ¥ RS N RN R B

et # | OB I SRR A £ 1

FE Y RE 12 B rwgff N e

PR A P O P B (R e L AR S Eﬁ‘fﬂ T B

S PR T (B R EOCENE e S P R R VR R

ﬂﬁ??f#fﬁ@%ﬁj?@ LY IR B e b FERy 2T 1?:1?1:)&1 HIRH
o Fds# 53 #rik (Analytic Hierarchy Process, AHP ) s 5 °E! ( Saaty, 1977 ) o
AHP 58711~ 7|5 $1E B P4 SR RTS8 0y o 7]
SIFCTH B O SR WI0 537 A S 0
HP QR S B ?I%?’F'mlﬁi'”éf (o7 F ) Z T ABRATE > AR & B2 7R
D= B e L PHRRY TR E R VB TE  Buckley (1985) JSUMR
SRR AHP T3k o SO FEEAAE il RS R
i 57 #1iE (Fuzzy Analytic Hierarchy Process, FAHP ) > 4 v 5 | [z py
TR R N E SRR R & (fuzzy set) 53 FTF| [l o) #rik (AHP) -
;gljf/”l l%—‘[‘?'l%f{aﬂ?g@ =t ! J/IJ AHP fifa— #1558 NIEE Y
ffﬂ‘ﬂ%l’*%f*ﬁu R PR ELEE . 298] FAHP 53 #rik iS¢
E“—J‘ o

— MRRE

md“ﬁ'%%{[g&l b F1F11¢El(ﬁ;tf J\TFFK:% =5 U Bé}f‘cﬁ?ﬁfﬂ" » B (R
JEE (Delphi Method ) 55 [HIZSBIE 3 ~ (> ~ SR 4esfillisl 4 Jl#
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= MBEFTRHEE

R T AR 2 YK ) Saaty 71980 £ 1|1 58 Sf
PRt Bl N Sy lﬁﬁi%ﬂ‘%ﬂ TIN5 2 B R (e
58 R Hé. HIE 55 R 5T ik (AHP) VRURE TRl it & A5
o R ETRTE (25 » AF 15T AT Rl RSURA R 55 AR (FAHP) e N S -
IS P 51 A 20 Y R B R i AR
I REREIER Ffm\é,%';ﬂjlzt PG A I S S G R
166 B3 - I B a0 AR 8 TSI e i e S
5*3?” Y21 G o 3P BT B R R ] b

Fl%ﬁﬁ[rﬁ%@ﬁk” v SR 1S m PRSRRE TR R i

VR AV E 2 FH 15 1) ”M%‘Eﬁ RENNIEEEE AN STE
TR S AT IR B 2 S 1S 1) - WRR R
FHEF P10 ) 0 R 66.7% 0 PR ETE O {57 0 SRR 60% 0 B
P12 () > 3B L 57.0% 0 B4R 10 () 0 3B Ly 66.7% o [ A A
411 » ARUI TR 66.1% » B BRI T AR BT RTINS MR R

#ﬁoﬂﬁzﬁ?ﬁﬁ% ARIEIH b2 4 DR E AT R HERE
FE SR ER 37 05 -

R E
T g 7% 55 #1i% (Fuzzy Analytic Hierarchy Process, FAHP ) AL & b
7B 53 PrE (Analytic Hierarchy Process, AHP ) S50 2R = A (Fuzzy Theory )
Ty fo— 78 UEHHGAT ko FAHP 2 R BRLEN] AHP 9074
o R BRI BT F AU 1 BT VAR B (Membership function) « %Y
I VRSURZRI G &4 ol 50 % R 9 2R FIHORARE o s - % gitsu)
Bl ZIVEEET > Buckley (1985) fEH [#IEBU#EL ( Trapezoidal Fuzzy
Number ) I') % (& 37 £53% ( Geometric Mean Method ) @ I3 FTSUMfE £l
T ALy %ﬁl REROE R BV = ’F%i*'ﬂgfﬂé%ﬁ\ R LA le
% Vi J! (Laarhoven & Pedryce, 1983) o = &R ERPUER | (R EFE - 5
MR A =(a,b,0) 0 b %ﬁ%ﬁ%ﬁffiﬁf%’%asi%@‘ﬂl[@ﬂ‘ﬁ“{”"frsﬂ\ DAt e B
AR ™ P B>l aSf e %ﬁ A8 [ Bl e ASURARE £ Epprofsimd]
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IRy

(x—a)/(b—a), a<x<b
px)y=<(x-c)/(b-c), b<x<c (1)

0, otherwise

[ Rk 5T ik (FAHP) 52 (Uil o) ik (AHP) V8 7 B8
*fﬁ% LY BT A FAHP 1R S R L (0~9)
ﬂﬁﬁﬁ%ﬁ%ﬁﬁf?}%Fﬁ?%“%%ﬁm%ﬁaﬁ%%%%“ﬁ
PP SRR IS TR R A - I AT f**%%ﬁ@ﬂVWﬁ
FIR AR N2 T FRE (FISER - AIRED - FEgEs ML 5
HERD) Lﬂﬂﬁﬁﬂ(mﬁ‘ﬁ”1~9)05&%ﬁfﬁ?ﬂ@%@ﬁm%ﬂ
(Buckley, 1985) &5 [ HAg7 » Ly F%ﬁ’“‘*ﬁ“fﬁ . ﬁﬁﬁ}ﬁémﬁgﬁﬁf“%
ZE 1&ﬁ@r’J#EW&W@??%ﬂéﬁﬁfxf%%ﬁi’ﬂ%ﬂﬁﬁﬁauwiﬁ
L SR TS

B IR RS T AT R

(—) EESIALYILLERERE

f%”ﬁ%@%&ﬁ—@%%ﬁm’%mji(RT?)ﬁmﬁwﬁ
ARSI R 2 S BT R AR o S g
fer > gp» qg\lz B3, o

pu|

L foo S
S Su o1

P2 5B RO

(Z) stERERE
R B [ 1B B [ LR oY S IR [ i B
BT SR ] R L R AR IR S B
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1 0 53 P50 BT | 058 I ERVR] 6 B BT S  H  S poiB E e
ASTEE - {* Buckley (1985) PUgm 5[ » FhETBUBMEH - 1)l

HESIERESY ﬂéﬁél"r:» oo Ee 1| (AR T 80 SR s A A b > R
SEET-HLPOETRY - SRR @ L FEET S S

Z,=(3,®a,®..®a,)", Vi=12,.,N @)

W,=Z,0(Z,®Z,®..0Zy)" » Hrfx

VARt ) IR e
a - ﬁ%rﬁ@ﬁ@WQzﬂ JFV = A
W, AR - ) e

(=) —HUERRE

Saaty D G AHP 3% > EUEVR) AT EIOGER > B RS
AHP 3155 M, ST « (90 o1 TN Saaty S~ Pt
1 (Consistency Index, C.I.) » #i R H] M FrETHY CI [f 7 &~ #=% 4%
TR (CL < 0.1) [ o 1 HEGHH] AHP 575t ETH [p0Ag -0 - 3
14 o R Ie— FEE ST T UL B E R S TF[TE'FUT B BIFHET
T 657 CR {81 - 520 5] CT (8% CR ff1 2 s5geiss 3t - # RFHETH =
ALY
L= IR

S5 T 3 IR 2 - P w5 F 1R (Consistency
Index, C.I.) » H {#Egp -~ =4 (3)Fr=. -

A n

CJ = Zymax - 3)
n—1

EVE s n R i PN B (B o v S0 RE (o B PRSI A A
2. %ﬁjgﬁf}‘ﬁ@ :

H j’?ﬂﬁﬁﬁ%ﬁ%’@ (Random Index, R.I.) > I* @B‘%ﬁp[?& 4 & H
( Saaty, 1980) -
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% 4
FERSTEAR @ (RIL) HEA
Tl iR PN F A 1 2 3 4 5 6 7

R.LH 0.00 0.00 0.58 0.90 1.12 1.24 1.32

VR 7f ¢ Saaty  (1980)

3. PR
- Pk F (CR) B @)F. -

cr=SL (4)
R.L

#1 C.R.<0.1 > JIs Hg i orfie s A grdil B F - 1%
4. PSRRI - Pk
SR Pt (CLH) % $l% (CRHE) - ik
?ﬂi?ﬁ%% 1% ] WIJ B AR - It 0 3 CRH. < 0.1 [T I3
a7 EJ_ PR 2 ﬂﬁjrw];;u(5)~(7)a»}a o

CLH. =X (&- piRpu@tmE ) x (&- pi# CLE) ()

RIH. =% (5- pEpu@tme ) x (&- i RLE) (6

CRH—E @)
R.I.H.
5. Ejéfr%l*ﬁl’“'
R AR [ R T E OSSR R Y
i pﬂ;,:c . g,@fr, = EBRE R 4, = (L My Ry) B 0 R
F[fj?{-ﬁj}}h‘{/[l_‘\ :
DF, = at+tb+c )

3
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6. 5[~
R RS PR PVE R E - E R RO R [
o TS RBE (@ NI UREET A S B
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CHUHFIRIFTR (B A
1. 5} 30 81% 5~10 F 10 27%
TEH ¥ 7 19% 4. 11~15F 7 19%
5 31 ~40 5% 8 21.6% | =3 16 ~20 # 9 243%
i A1-SOE 18 48.6% Ml 21~257% 8 21.6%
51 ~ 60 B, 11 29.8% 26 F )3 8.1%
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T~ AR b e o - PR LT 4 (HE IR R
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P2 BYEERAERE 5T AT
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R 0.3268 0.3642 1
%7

P12 BRI R R 5 T
i bR BMEGRE YRR R e
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% eI 0.1480 0.1560 0.0276 4
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e al 0.2354 0.2497 0.0767 3
*F BUR T, 0.2009 0.2114 0.0658 4
H A 0.3027 0.3418 0.0998 1




i FRFHE RS NI 2 E AT #2015 F 6 ] > 1 075-113
Contemporary Educational Research Quarterly Vol. 23, No. 2
2. BB I-H2 TR DR HIEGERN T
RNZ Y TRAL R, 2 R 4 BE AR I
(EVAE IS [ R TR o S5 OIS YR 1 o B AR TS S50 2] 5 el
WA Mg > ERHEINA 7 BB FREDISSE T A R > HOV AT B E
LT R I W o - PRSI 4 [HEE AR AR E e
VI EEE Mpax 5y 4.0073 5 - ?‘]\ﬁ’g‘ffﬁ CI = 0.0024 > — [tF% CR. =
0.0027 > ﬂfﬁh?ﬁ@&ﬂ@;l*ﬂ%ﬁ'"‘ = Pt FREDSSSERRE B T ¢ T
F2 F"Fﬁpl* EIR le?r?ﬁ%’
3. B B2 B R R I
AR Y TP 2 BT 4 R R AR
(BASE [ R U Y ST IR Y (= e By PIRTFS SRR 2 5 A
MERRRE > HEB IR T SR AR R B b R
SRR AR BIETY o - PR T > 4 R R B
VI EHE oy 5 4.0024 5 - ?[ﬁfﬁ@ CI = 0.0008 » - [+ F3% CR. =
0.0009 » FF [ it I M £ 2 e ! Fy— 1% > ERORIREE RS H TS
Y FJP'm ﬁ%[fﬂ [/TIEHFVE%'
4 FF 2 ’F"fr]a: [ ’l/ﬂfélffﬁfsi% 2
(RS BRI T R 2 BRI 4 R e
(B [ TR o9 S5 P O YR 1™ s> R AP BT SRR 21 2 A
WD > RO T BT R AL A T o R R
P BURRE [ RRAITE - - PR L @%ﬁf@@g%@
DI doar oy 40119 > = PSR CL =0.0040 » ~ FEFF CR.
0.0044 » Fif FrAE fHIRBET X HrE! ¥~ 315 iy HEIieE = H st ?ﬁr
P2 RUAR R WV FE AR -

= WERETE

FPIES - P2 B P URBORE D PR S0E) o AR
0.3268 hy &by » EL K R d REEAL 03106 © TG T-F 0.1859 ML
FF0.1767 « =T b1 » AR YOTT -7 B i [ LALSETRLE | FOBUR SV ¢
Fofer RS, 20 0T o RIS R R 1 T S BB ¢ BT

99



100 2 ¥ S e SRR ) PR R

e BRRELL UL o EL o [ 2 S R AR - USRS (R R
Eﬁ NI TEE > F Y R S R R o SRR T
[ > RS BUR (AR E B AR R PR R TR T8
E'rﬁ R PMEE - PR A e R TR R e T RSP S B
P Sy ERITORE S VERORA TR U R D (R SR AR
! WEH‘EP*JH AERAERES ek (RS A
e e o RS B P I RT TR UM B £ PR
o »wgrg?:@ 02973 bty HR (L I 0.2875 kA R
FE 02505 7 4 Rt 0.1648 « BT S IZE B UL o
WHZ5 2 AR CT PR T B B E T P 2 B A B o oY PR o S
?m‘ﬁ TV USRI T . 7#’334‘:»?‘%'%55 Mﬁlﬁﬁi’#lﬁ R PR E
oAftaE s F W (UNDSD) dgf| - 2 puat i » B s pvdl 4
J“J* o 5Y Serageldin  (2001) | F— el #0ZRe F 70 4 [BS T Ey -
f Pl V) o IS A B TR R S PO B < T S
FHEHS L R (RSB T 5 PY - B8 ( The World Bank, 2013) © [NJF
FeA S IR S B B R T Bl e
R i R PRI (B s - B LY A Rt P R
Y 5Bl R BUR BRI PP R R PR R« i B S TR R
Hih ’?’Tw\éﬁ%ﬂ&[ﬂm’" o B[ B g R S R B R VR
PRE IRl s
T T B PN VEE AR A UM B £ PR FREDSISE
0.3580 Tkt E W ATLEE 27 02780 ~ R ESE 02160 W 5]
70,1480 o B & RS RERAIL > BT G ISR (B
] %) 20 B R B T RNRED D D e PSSR T s Barth 52
Rieckmann (2012) %12 ljmﬂjplpj|‘!£*’u|”féj RNAUTE s > P g
B H R R PR R DA BB R B o T F B
S SR A R BT e S B R B T B
IV B NI BE 27 Y [k AR PR TR
RO o SRR RS E ) o BN T ST REIR O (850 IR HEED (R
(IR L 2 A Rgd e P IRBRL EEIEE = o T ™ =T B

—m
s



HIF RS AT 2 E VT #2015 F 6 5] > 1 075-113

Contemporary Educational Research Quarterly Vol. 23, No. 2

WCE) T (EE EERIET o (R R TR (8 PR
Ff§fif“§ET§W‘@!piVﬁnﬂoiyﬁﬂmj WA BT VAR

S EF S RUFE VFE RS AORYRE £ PR - RO
0.3431 &y - ilfrﬁhﬁcinéﬁﬁ?%$ﬁ%«12934 s HHITEY 0.2204 WO
0.1431 - [PP“%E}E??EWE”? f[ J\Eﬁﬁfﬁlﬁ'gf@iaﬁﬁﬁ“ 3B R O )
pu= BrpIAv )~ (Saleh, Kamarulzaman Hashim, & Hashim, 2011) - ﬂ\qu}ﬁ
M“EW@@%?ﬁﬁ“%PVP@Owﬂwﬁ SRR S R
A5 RIS P RO SRRESRS T RO - 1 B B S R
R o HORTHEYRR TR - PR RRE AR e iR R
¥ 45 il Eﬁ;{ S YR 75 ( Dao, Langella, & Carbo, 2011 )« [ [ Ferreira
5% Gallagher (2010) 7% & Wrpvderstdl » » *“v‘[ R AL 9
Tl B PO T HE S RVREAR N D (R B Fu?ﬂﬁ A5 L R 5
Ih > RIS BUR Y IE*H HEHERJIY B 1 e B
%Hwﬁpybmﬁ ﬁﬁ@ﬂbﬁﬁm C U] R PR
IS s

FOPH b2 RUFF Y EE ERAR OB R e
0.3027 gy - HR [T FFLTT) 0.2610 ~ FRAIFTR 0.2354 W RUAFT
0.2009 - Hegarty (2008 ) ?‘F,H{-fr,%'@ﬁ fg;sf]él AR - ST ﬁﬁk’»?ﬁp_ﬁﬁ
AR~ R }%éﬁ%ﬁﬁfj?@‘é’?&??llﬁ%, PRI A T S ALY Fh'_ ['[E-,{E‘, B pY
f"J &I ( Ceulemans & De Prins, 2010) > L“TEI?F%%I Tt 7 g N AR e

PR3 f) 4 TAG Fp B Er R AR o T U R A Tl B RO
117? > IPPUeS ] Barth 5 Rieckmann (2012) fi}1} > (27 55= U R
ﬁ'%ﬁifﬁ%ﬁ'%@ﬂ/???] o STFTRI=E A IR Pﬂiﬁ"ﬁ FVFED (B =30
AR 1 B T PETRLE 5 o = AU IEL[?FFJ]WJH ’“%W‘y HRE T
g [hi R E il R Y I@’?“i’f}%ﬁﬁ?r,  HEEB PR T -

h - fhambiiEEE
—  AhEm
ﬂ_mm,@g,«prsgglgbﬂrg\ir B R ?F? 0 I RS 5 55
R SRR SR AR AR AR 1P ) 1 e T AT

101



102 29 A L e ORI 5T AT S

Hfj > B =02 PURCE PO g o 3 plp2 U R Y e B I =5
[T e R CAASHE) -~ it Sl ~ Fgil] (ULSF) »oe
- Slerraq F)’HEE (SYC) P&
7 ’rM‘F“ Sy [ > $ AASHE ?ﬁr?g\ “ B FEIR - PHEERG S E
[f: I/t|g,;rg’$ﬂ4\ﬁ3];[ ULSF » SYC P » {9 R Al £ 7 AE1 1)
A (i KR S R o AT T F R R S e 3 - A RS
1& Pz & f"*ﬁr—' °
md“éae%%lﬁf‘fﬁnIE‘aﬁ«'tTT%%é’E%f’??ﬂi‘{ JEE Er‘?%Hlﬁ**vﬁ
WD Fr 0 K B EE RE BE %iﬁﬁ SEiEA
FEAERR A sl = BRI FHERTER 3 T BRI e SR
oI EEE 7%3‘3’& AR YRR TR A S (e B
P VHRIEER > 2RI T T R ST BRSPS A
Y [ a] e PSR DR VS T W o SIS R
YRRl UL SR RFOR EL RO T TR R
2R ORI B AR ALY R
2 EERER B R IR R e S B T T R
BT > oAt S S R AR SRR (ESEEEAS i) B P AR
4 F&"ﬁéb ~REEp S :ﬁyglﬂfg BNV EY rls B S e R ) IS e B i
Y-S VR VBB ET qﬁﬁi;‘f%@ P FREDSSERR R S R
FUI LB @ RV AR e ARSI N G 27V [ty f
L‘i‘&‘-H'E'T-‘!_,EI%' AT < F ﬁ;%!‘[‘*%uﬂ’%“%in’g T TR Sl
g?,l]iﬂ?rsﬁ 00 3 TR RS B o
TSR SR A LA SRR I 2 R RAR T T B R
IS e SR & R TR %‘*ﬁ%ibﬂ;:jﬁﬁkgﬁ A ERE E D
K 5 l'“??’fié AtV RS, - Ih > SRR EJ%‘ETFJN%? A | )
Py e e RS F }Iﬁﬁ“j lffﬁité“?ﬂ?p% El” A ﬁ%‘”ﬁiﬁﬁﬂ
[EFUEEE o 150 T IR RN R E\‘V;I%Wrr’fﬁ!
?kﬁjﬁﬁ,v\ig*lf"i#ﬁ%ﬁpﬁr"iﬁ‘%’a”‘ L F U VHF YRR 3 B
EEL AT G =2 i U S G e S R

ol



i FRFHE RS NI 2 E AT #2015 F 6 ] > 1 075-113
Contemporary Educational Research Quarterly Vol. 23, No. 2

» B ST BR

(=) FFRE PRI EN AT R B S
7 B J;FEIEPQEH Rt PO RIERTF o P PR R 5
B -

(2 SR RIS PORIR B B RN B (R
BT R B B -

ERE S STies

(=) FWEHQBELELN  BHH - PEH IR F YR
R E PR T RS H B et -

(=) |&1‘FJ'TJI‘/““? R R B R e B EERT S HIfER
TR I YR R H B -

103



104 292~ WA R ISR AR A SR R

USING FUZZY ANALYTIC HIERARCHY
PROCESS TO DEVELOP ASSESSMENT
INDICATORS FOR SUSTAINABLE UNIVERSITY

INTRODUCTION

The concept of sustainable development is an important global issue. In
1992, the United Nations setup the “UN Commission on Sustainable
Development” to help prevent the inevitable impact on our existing
environment. Then after in 1997, a world conference related to friendly
environmental issues was held in Japan. The critical commitment towards
sustainable development was formed on the basis of “Kyoto Protocol”. Based
on the sustainable development concept, countries have tried to cope with
various environmental issues. As schools are a small model of society, higher
educational institutions such as university have tried to achieve the maximum
effects of sustainable development. Hence, the development of a set of
assessment indicators to measure the university sustainability is a must. The
current study aims to integrate assessment indicators of sustainable university
in Taiwan higher education institution, study referred to literatures review
through the experience and practice of United States and Canada. It is
expected to ensure the concept of sustainable development in Taiwan
University.

METHOD

This study is based on the sustainable indicators of Association for the
Advancement of Sustainability in Higher Education (AASHE), University
Leaders for a Sustainable Future (ULSF), and Sierra Youth Coalition (SYC)
as a research framework, summarized into four dimensions which are
ecosystem health, social justice, secured livelihoods, and future performance.
Furthermore, this research also generalizes four indicators in each dimension.
Using the Analytic Hierarchy Process (AHP) method to examine the
assessment indicators onto sustainable university; hence, a Fuzzy AHP
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method was applied in context. Participants was sampling among professors,
leaders, experts, and researchers who work in universities, industries,
government, and research institutes.

RESULTS

A total of 37 valid respondents including 10 from the industries, 9 from
the government, 12 from universities, and 10 from research institutes. The
analysis of four dimensions Fuzzy weight and the analysis of indicators Fuzzy
weight in each dimension showed in the tables below.

The above analysis presented that the factor future performance is the
most critical of all dimensions, the result comply with the previous literatures
regarding sustainable studies. With respect to the ecosystem health dimension,
water resource management indicator is the most importance facet, it is as
well meet the United Nations stated that the safe water is the basic needed for
human being. For the social justice dimension, support disadvantaged is the
essential indicator, it also correspond to researchers stated that make effort to
support disadvantaged people may stand for the social justice (Barth &
Rieckmann 2012). As for the secured livelihoods dimension, health and safety
is a high level indicator, it is in line with one of the main purpose in
sustainable development (Saleh et al., 2011). In the future performance
dimension, educators program is to be a key indicator, it conform to educators
continuously play a key role in sustainable development education
(Ceulemans & De Prins, 2010).

Table 1
Analysis of four dimensions fuzzy weight

Dimensions Fuzzy weight Total weight Range
Ecosystem health 0.3106 0.3492 2
Social justice 0.1859 0.1960 3
Secured livelihoods 0.1767 0.1870 4

Future performance 0.3268 0.3642 1
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Table 2
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Analysis of indicators fuzzy weight in four dimensions

Fuzzy Indicator  Total

Dimensions Indicators ) ) ) Range
weight  weight  weight
Air quality 0.1648  0.1816  0.0515 4
Ecosystem Integrated pest management 0.2505  0.2706  0.0769 3
health Waste management 02875 03297 0.0894 2
Water resource management 0.2973 0.3402  0.0926 1
Support disadvantaged 0.3580 0.4081  0.0661 1
o Diversity culture 0.2780 0.3130  0.0518 2
Social justice )

Gender equity 0.1480  0.1560  0.0276 4
Public engagement 0.2160  0.2299  0.0399 3
Health and safety 0.3431 0.3901  0.0602 1
Secured Ecosystem economics 0.2934  0.3439  0.0520 2
livelihoods Trademark licensing 0.1431  0.1569  0.0513 4
Positive sustainability investments 0.2204  0.2450  0.0390 3
Sustainable curriculum education  0.2610  0.2791  0.0853 2
Future Planning and management 0.2354  0.2497  0.0767 3
performance Environmental audits 0.2009  0.2114  0.0658 4
Educators program 0.3027 0.3418  0.0998 1

CONCLUSIONS AND SUGGESTIONS

Conclusions

(1

2)

)

4)

Taiwan higher educational institutions should emphasize the
future performance in education related to sustainable
development; sustainable university must declare and signed the
important actions conventions regarding sustainable future.

Ecosystem health should stress the water resource management; it
is not only performing by government in policy planning, but also
practice by sustainable university in education.

Support disadvantaged people should concentrate to be a crucial
issue in social justice dimension.

Schools should actively provide well health services to students
and faculties, and enhance the interests of the well-being of
students and staff, such like the salary, incentive plan, and
promotion plan.



i FRFHE RS NI 2 E AT #2015 F 6 ] > 1 075-113
Contemporary Educational Research Quarterly Vol. 23, No. 2

(5) Sustainable university should focus on the future consideration
related to teaching and training, school should support teachers
create a good plan of the educational curriculum to achieve
sustainable development.

Suggestions

(1) This study is focus on industry, government, academia and the
research institutes to participate in the survey; it is recommended
that wider domain respondents may consider collecting in this
survey.

(2) Further research may use different research method to examine the
results; it is expected to gather more concisely data and
information for analysis.
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