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A SWOT based ANP Application for Strategy Development to enter
Overseas Water Market

ABSTRACT

The current global water market has been reshaped with a few multinational water companies, water-specialized companies, and other
non-construction companies such as manufacturing and financial companies. Each has different business objectives along with the
value chain of water industry. In this context, a SWOT-ANP model is proposed to prioritize strategic alternatives for a non-construction
company in Korea and the result is validated through a comparison with the AHP model and real business strategies of the company
examined from the recent news reports. The validation was confirmed that the company’s strategies are very much similar to the
priority list and the rankings of the strategic alternatives are identical with those from AHP model, while the weights are slightly
changed from the weights in AHP result.
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sl A2 A AE ek e Sk SWOT-ANP 218 mel )

Shom, F=o] 20168 7k4] 71 & i) APde] 2 Zlow, Ql=e]
7855 2013~2018'd 2] Qlazejel] gk FApa]g- 2|Zo] 2uf
ol g Ao = oAk Water Journal, 2013; GWI, 2014).

ool kel I B $7 APge] HEE 2009 oF 44x910 %
A tiv] 7.9% S7ro Y, o)k 71kbe] i AFE(15%) ¢
HJs} ek 7EE F4EQloH, T o]% I A AR T2
A x3lZ QI3 SR AeAlE 71disl] ofele Aol
U 74 23 7199 sfe] B A oF 169 EeE
AA AP 0.3%, B4H A48 AP 2.6%0) E33FARE
At A Hste] T 7149] BjeIREe A FAE Hol=
Zo 7 BAEWater Journal, 2013). 171 3735= 344K
4 2 dexE A e B3 4 R&D ), sjexlE
Qg Mp| 2= 29 Al selilE =2y 75 9 3v)E
2P AR S A 1A A ZAE sk 5 =
7199 3] & AP =S $I5F =R A wiklskaL Sick

3] st 214 9 ) A JAES olelgt B APTe] A
S B ] Aol B TS 7R 9o TlEt
of] FZF3laL Stk AF7HA Eol FAlRhe 2ol et gEr}
70" odste] A FA%E EASIe) oAk o] Fg
o g Zjelolx] wIgke] Feof Fo] 4t WolAlaL 9lom, e
7N T2 28 STl sk AR APgRE A Rk
S d7l= 8Qlo] HaL girk wlE ot Froll= 22 AA
frre] 24 AT 719E2 olHgh AP jislel| s AHY
H|ZUXE 7R Az, EPC, £3¥¢e] #okg x3sh Total
Solution Provider®2 ®WX&}al 9lom, B] 7AAd71¢el GEV
Siemens 22 7FAGAIEE T43 UY M&AE 53] W=7
S & APl FISslaL Qlek B3 ouR] 19 S8R
et 5302 Al AH|2 A B4l 2Ige] 223l
3 tf(Jang et al., 2014; SERI, 2007).

v #e] Z1gE 7k ] B AP X1l AL
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M&A &l W& & AP of3)] 3=, A w3k BE So g

;

AP FE ek 7198 AR got tixE o FaL ek Choi
et al,, 2010). 53] 8] 714 7|99 dlj9] & A &) U
OhFst A1 1% Al 29 Sow & v WU A 2w
SWOT (Strengths, Weaknesses, Opportunities, Threats) 7]4F
FAMY £ S5 sl AeH s 2 Fart Qv 53
TR Ui ARLES 7R TRk AP g EE 7RE] e
Ak e S wke FgFelth & 4 ik

SWOT 242 27 oppd7gel Bash 83 Mk 7 ==
A 7199 W - 95 $8 4 digk AAIE AleEit 719
of2] 2k a<)(Strategic Factor)g- Wha] Q1lojzt & <7 Sl
P oF, elar oA gllolet & 5 Qe 713, oY 8
T AL o]& IR AT 7=0] TFssic et vk
Q1 SWOT #43& SWOT 8459 A2t 2318 53 5971
21 Ak wigds 918k AAIXR] T Ueks AL, o]2fsh
[0S A S8 diste] Akl 4 glal, webr
ofe] ok Mekestel s 71t ¢ S 4 7Fss At
#] F3h= 3ol Itk(Kajanus et al. 2004). o]2fsk F|oplo.
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Fig. 1. Research Methodology
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2l AR vl AEskar, T #2 B 71Y9e] A2 7R
ZARS AFY A7) U8-S SWOT-ANP =dl Zulol H]ushe]
22} &3k} 3tk Fig. 1S 2 A7) A4 18 T2 S

HojgEk
3. S HHE XIA

3.1 SWOT EA1} QAF HE ZAL

SWOT #42 38 =27, 99 A=y, Jga dxg=
e AE z3tele] 19650 h=Re s B SAkEQ)
TKSevkli et al., 2012). SWOT #2412 o]250 7 743} oFd
(P 82), TEaL 7]3]9} 1P 85 vletslal o& i
o7 2A0) Heks 758 7 sle B4 ZHike ARtk ARt
= ARl slekd SWOT 845 7A1AL Ui 940} ot @ 48
Z3tsle] Y] 71R] A2k 28 - SO (strengths-opportunities), WO
(weaknesses-opportunities), ST (strengths-threats), P}A[2Ro.
WT (weaknesses-threats) - 2 A% A2k njdEst 4= Qi)
(David, 2007). o]2J3F Ao 2 SWOT #248 tjoksl vz
I EEAQ1 abEd w2 Iy ARS-Eojgko)
SWOT 82450 thgh ] F:8438 st & 5= glo] o1 a4
ZRe] FHARQ e mE dEAQ] A RERS AFE
T AUtk RS 7L JSIEE of=gh o & ofe] Aol
<)) SWOT =23} AHP (Analytical Hierarchical Process)&
AAske] SWOT dijh et 94915 wetslr] 913k A7}
Zl =] Ak Kurttila et al., 2000; Kahraman et al., 2007). 22}
olgfdt ¢ %A SWOT 84= A= Egaoliehz 7143l
P AF2A YR 3 HAIE TEskA] SE8ivke Hellx 34
ol Stk

3.2 Analytic network process (ANP)

AHPY= HRIES Saaty7} 1980:9] 21814714 o124 E
2 sask) 918 tIEAE el shie ANsEer,
1 o) of] tRket oA AR EAIE sEskET TP E8A<
o 2 2axjo] ghriLee et al. 2000). AHPE U} V)& =
ole] 227k BYHow Agshe SR PN SRR
o Zgiao]al oJEIQ] kS TAISkaL 1ol Fae] ThA
317] 95k 31 X pargub Eolt(Yiksel and Dagdeviren,
2007). AHP ¥He] 7]&2421 74L& Fig. 164 Hol:= e}
Lo) AA| $PF Txo] 49 HR wi FejzEs) 519 P2
= ke FUsEst Ve er sHH oIt Ao th(Lee
et al.,, 2000; Satty and Takizawa, 1986).

T} of A EAlE TF FEe diEolx 84kt

$5A8 e T2l Bart or] me 9lHe] o S9
el g o) et AR E= 97t 37 wiEel] 2E# ] AHP
W o] EdARI 94 FeiR 7=sl3 ¢ glti(Babaesmailli
and Arbabshirani, 2012; Lee et al., 2000). Satty:= o|2]3} ZA41=
P 727} ofd VESA FAIR Adsision, e HildelA
SelE] 3ol A=d, Be= AR TR gildelxe] 8AYyEeE
ol FsefEAds aelelr] $lste] ANP WS ARbeFt:
ANP ®PH2 AHPO] dristeial & <= glow = whHzke] 7
Z1E2AQ1 Aol 2k= dHEF 9 = AAIE ARSSRAIEL
A= gz g Rkt B3t e dAlE RdYg ¥
4 Q= FHo|t}(Saaty, 1999).

55 ANP Rdlofa= gl S7tol] 22131 st 7o)
SoHZ P FRETR= 9] AlST 31 Alsol on7t i
UESA -zt & & Stk =, A 8459 T840 Y-
845 FAEE AR SRANL SHF 94| S8 w7}
A QA8 84S ARAE & Utk o|Hgk AHPS}
ANP 7] Zjo]= Fig. 20 ArgHo] glom gk S22F 9
[2F U8 FY2EHY AR T BE 940 93 =
Sltk ANP UIEY= 2] ##), = RelationshipS o} (arc) 2
FABH o}=1e] shikprt o kS onlgitt 3 SuaH
2 9e157ke] 5 o]&4)(Internal Relaitonship) = o}=
2 BARIE deo = ANP HPHE Thgat o] =] v] A=
T-d=|ofelti(Babaesmailli et al., 2012; Yiiksel and Dagdeviren,
2007).

Step 1: 29l 75 9 4] 7-x3) £A1E BEs] HofsiaL
va9a 2 A8 4 &, o, SU2E, 840 9 A A9
59 e FYsth BF 2P Fig 2(b)e} 2tk
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Fig. 2. The Structural Difference Between AHP (a) and ANP (b)
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Step 2: 40| ¥l wlEY X 5 2 29w wE A= AHP

o FsolE e oJak WAE 1Eldk A Hlas AXskelof
Sk ol2fdt Al WA ARl A F8% X% Saaty
1-9 H5(Table E A3l 4T & glom, o7]4 12
T 9% e F e ezl a5} FYsh, 9= &
82 (FE FEZEY) vE 3 84 (B FeizE) B 593
o2 FaFE on|3ith

3 gt 4 947k Hnlarjel= g ARESlok St HlE
B9, a7t i WA 8271 840l Ui AE Fews on
A9 a; =1/ & 3 AHEFE itk QAT FE2E)e
oA Fawel AE A9 $-499)(local priority) WER= Th-
Eq. (D& B3] 7& 4 vk

AX W=\, X W Q)

Where A= 4] ¥l 8, W 59, 28] A, T

max -
A°] IFEk

Saaty (Saaty, 1980)= WZ F317] 913 ofg] dug|5s
AABIRO L, B =Rl s Exceld 2-83)0] ) val g
BB a9 Ee} Al Hl8{(Consistency Ratio, CR)E 75453
o} U9 8-S AFA] ®J9H(Consistency Index, CI)9} F-2+9]
A9 (Random Index, RD)E ARg-3le] 718 5= glom] Arfl BlulA|
4 259 HLIY FAE 3] g Axoth. d#A
A CI= (Ao —n)/ (n—1) 32& o}83)e] 73 4= glor]
A7 Apax = AT WL P ol a1 gho|m, nd P
N2 onjEtt RI=1.98x [(n—2)/nlolx, CR= CI/ RI9|
ofsf & 4= girk 1714 CR < 0.109 735 4 B]aL o]

9]&F SWOT-ANP 2§ me At

AFAo] WEAHU= A 9Jv]dlt)(Albright and Winston,
2008).

Step 3: ZsJE(Supermatrix) 75 B 4] tieke] A =&
& s ofEHRl FFEE R HA UES A AlxHle] 22
$d=FI(global priority)& 73171 $J3te] 94 WHER ]
o] Qlom(EEe] ), Atshe Ao $X159] WEIE Eq. (2)9}
o] o] e Ao Adste] & 4 Utk Fig. 2(a)
AHP T€le Eq. )7 22 2392 37] & 4= 910w, Fig 2(b)
ANP Rdlof|x] W, = U QA4E7tol| ¥7|(Internal Relationship)
2 QI38}¢] 0 (zero)o] ohd Ho| F71ES Attt o9} o]
Eq. )& 35 9= F=xste] di ANP 29l Ujie] Be
HAE =3t & 4 9tk

o VVII VVlkt VVln
2)
= c ' VV;& VVik Van
“ " : L Van h VVnk h WHWL
G F SF A
Goal (G) 0 0 0 0
Fuctors (F) W, 0 0 0 3)

W=
Subfactors(SF) | 0 W, 0 0

~

Alternatives(A) | 0 0 Wi

Where W: 2318, W,,: Goald] t)3} Factors'd
YeRE W, W,: SWOT Factors] Sub-factorsel] tgh 38k

Table 1. Satty’s 1-9 Scale for AHP Preference (Saaty, 1996; Yiiksel, 2007)

Intensity of importance Definition Explanation
1 Equal importance Two activities contribute equally to the objective
3 Moderate importance Experience and judgment slightly favor one over another
5 Strong importance Experience and judgment strongly favor one over another
7 Very strong importance Activity is strongly favored and its dominance is demonstrated in practice
9 Absolute importance Importance of one over another affirmed on the highest possible order
2,4,6,8 Intermediate values Used to represent compromise between the priorities listed above
Reciprocal of above non-zero numbers Ifactivity 7 has one of the above noilé:ice;)oz:ln:zir; ajvsliflgi(j) ;ci l;;r v;l;evl?/ i(;ﬁr?pared with activity j, thenj has the
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YERNE 3, W,,: Subfactorse] Alternativesdl] thal g3k
el 9E, 28a I egeE

P Wy ANP Rdlo] 5 Extel] F3H 71518 e
= 9o, W= SWOT 242 3 Q47 gty oJ3k
7EEXE YeEhlE gEo|a, 1= s dolt). Zero (0) Y
e o] gl 94 uigk gholn, i SWOT 247k
BEBATY & A ©1E ANP 7|9k tgoaba o) vkeda
SEiME 28 T4 Wy, BE gho] Foshe & 5 Stk S
AHP?] 789~ Zete] 7+ do] F gk 10] Exuk ANP Z23d
TEA] FE2EHTE AadArt glorn (e Wy, EA4E
7)) ZF 4o o] 1o] 23 & th(e] A% Fol 271 ).
olefdt B9 3P| 7 do| o] Fjo] 10] HEF ’“@‘3‘
dart glom, B AT e Saaty7} Aok wpHel 7+ &
7IEO R A WA e W, 3 W3t BE & A8, ols
oA W, o B2 5 A8, lﬂi w2 W, He] PE &
B3 A At male] 98592 Falaa} stk

®

EJ

4. SWOT - ANP £4{ J|Ht X2k Q12 ool

o Aol el QiR WS ¥] 23 i 7o) 5=
AP AP ] Bad e 941 %Oﬂ 283 S
st 2 Al 289 719e ARARE, mukd Ea17]7]
SRAIES A AA AR Bl IT 228 3 7130
A2 Ade APFFEHOR Akl 20200370 =2 55
10 Fg 2] i 7190] Stk S3Es 7HaL Stk

Table 2. SWOT Matrix

4.1 SWOT ZH0j| ANP HiHS £25t uiH=E 22
B g Al 3 WA = SWOT 84 3l a4
(Sub-factors)& =Zslal tiet g 945 A= Blojth
SWOT 240l &1 g2x= 713]9} 919 sl 845 F3lsn,
U 9 et opde EJEPD} AL o g 226

4EH 28 @Y JFS T nE aQont UpHow
o) Bt S8 Sl e e Aol s
a8 s

Step 1: o]fgh gejel] wle}, Az} ofgh a3t theket
AE TR B AT = AR, AREsle] hF Fo] Haks AA
Table 29} ZFo] SWOT sl 249} ok Mgk 947} F5=|90ck
SO Azke o1e] 7|5 24s ek &-83l7] Yste] Y-
A AAE E8she digkeln, WO Hgke 23] s
SH5317] $lete] o 73] 948N H oS Aoule A
ofujgict. ole} FASHAl ST ke UlFe] 43S olgste] <]
¥ 845 AASALAL 3= Alolw, WT Heke Ui ok
FHaslsle] 9 PES FHsHE MRS njsith

Step 2: Table 2¢] SWOT &€l Fig, 29} 7:& eje] 9Pz
2 T S glom] ANP WS A83le] diol HERE $4e91E
29A8 2= 9T}k Table 3& SWOT 82710 A&ol@&Ao] gry=
7Pgstel] SWOT 827t 4t)) vlats 2AsE Ao Eq. (3)9]
Wy, o] Sk of7lell AR o)t APzlERte] Qs 3l
e g8 xjelck uRA]et Gof] SWOT 24:7F %8 =+ Saaty ]
19 = 71E} ey 24 darelss E83le] v Al
t}. ¥4 H8(CR - CI/RI (Random Indices)) < 0.10 ¢Jo 2
A#A o= EA7F |ick

o 4z mlo

External Factors Internal Factors
Strengths (S) ‘Weaknesses (W)
(D Global brand (S;) (D Lack of original Tech. and engineering capa. (W;)
(@ Strong cash-flow (S,) (@ Lack of china project experience and know-how. (W5)
(3 Advanced IT Tech. (S3) @ Lack of O&M capa. (W5)
@ Established global service network (Ss) @ Lack of strategic partnership with local gov. (Ws)
Opportunities (O) SO Strategy WO Strategy

(D Lack of water and polluted water resources (Oy)| (D TOT and divestiture type project participation | (D Project identification and development by building
(@ Various PPP business models activated (Oy) with global brand and strong cash flow (SOy) continuous relationship with local gov. (WOy)

@ Political will and drive for investment (Os) (@ Strategy development for desalination project |2 M&A or JV setup with O&M specialty company
@ Hot spots in sludge treatment and desalination (Os)|  participation based on internal market adaptation| ~ (WO»)

strength (SOz)

Threats (T) ST Strategy

WT Strategy

(D High competition with local and overseas com. (T;)| (D Building strategic relationship with local water |(D Establishing regional prioritization (WT})

@ Low O&M profit level due to lowwater price (T»)| ~ specialty company to reduce

risks based upon | (2) Multi-national manufacturing based water company

(@ Political and economic risk (Ts) global brand and strong cash flow (ST}) (e.g., Siemens, GE) benchmarking (WT)

@ Regional barrier existent (Ty) (2 O&M profit increase by using IT Tech. (ST»)
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9]&F SWOT-ANP 2§ me At

Table 3. Pairwise Comparison of SWOT Factors (Assuming there is no Dependence Among Them)

SWOT factors S WY (0] T Importance degrees of SWOT Factors
Strengths (S) 1 3 1/3 1 0.193
Weaknesses (W) 1/3 1 1/7 1/3 0.068
Opportunities (O) 3 7 1 3 0.544
Threats (T) 1 3 1/3 1 0.193

Consistency Ratio (CI/RI) = 0.0029

swot
Factors
swort
Sub-factors
Alternatives
Fig. 3. The Model for the ANP Case Study
S [0.193 B =il SWOT a4xtel] Beals 233 wigsh|
m=| 1= [o5e @) 95k Sip 199 AT vl 7] 0% el Hels gt
T 0.193

Step 3: AL} SWOT @a3F A el&A]o] Sk 71H4dE
F gormg ol U 247 45 JTHS v = ¢
AR B 1500 ANP whHo] ARg-riar obx] Awsieict
zPEE 75317 $I8te] AHP FHeje] 23)Hel| SWOT 9]
R A THAIE wget 2% 2 EL theat ZriEq. 5 ).
o7 W& SWOT 847ke] Al vlwE F -$Akeg] HlEjo]
H, Wy= SWOT 82ax7tel] Ui 3eaAlE arefgt Sdoth
Zade] il off) @8] SWOT tliet H2KSink Node)> ¢4
THE 7ML ot TR 94 JERS TR o rE Ty
g4 ks Fsk

Goal (G) 0 0 0 0

SWOT Fuctors(F) w, W, 0 0 )
" SWOT Sub— factors(SF) | 0 W; 00

Alternatives(A) 0o 0 w/
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ek =, SO Heke 9fe] V]3] 948 gt 8317] $J3le]
Ui 24 W S 888hs dijle]2g S g4t 08 23tolk=
A PAL YTk 71k S « 0 AR B 5 9lom,
IR EZ Wek 08471e= W — O 37 gAdE) o3k
WAE olg3te] SWOT 943t Ui =8 Fig. 43} 2]
FABHACE ol2id AUBAIE Tk 7 A HluEE w2819
O 1(Tables 4~7) 2+ %ol sl D] el AHS d=
£, “718]a8le] f19.a] Hoh 7 agle) disle] i S8

Fig. 4. Inner Dependence Among SWOT Factors
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Table 4. The Inner Dependence Matrix of the SWOT Factors with
Respect to “Strengths”

Strengths O T Relative importance weights
Opportunities (O) 1 7 0.833
Threats (T) 1/7 1 0.167
CI/RI=0

Table 5. The Inner Dependence Matrix of the SWOT Factors with
Respect to “Weaknesses”

Weaknesses (0] T Relative importance weights
Opportunities (O) 1 5 0.875

Threats (T) 1/5 1 0.125
CI/RI=0

Table 6. The Inner Dependence Matrix of the SWOT Factors with
Respect to “Opportunities”

Opportunities S w Relative importance weights
Strengths (S) 1 6 0.857
Weaknesses (W) 1/6 1 0.144
CI/RI=0

Table 7. The Inner Dependence Matrix of the SWOT Factors with
Respect to “Threats”

Threats S w Relative importance weights
Strengths (S) 1 6 0.750
Weaknesses (W) 1/6 1 0.250
CI/RI=0

T oud}?” otk Zkzke] Aol thgk AL El= Tables
4~79) mA} o) AAJE|oigl o] SWOT-ANP Xd)(Fig. 2(b)e}
Eq. (5)9Ix9] W= vkt 2tk

1 0 0.857 0.750

|l o0 1 0.146  0.250
W, = 0.833 0.875 1 0 ©)

0.167 0.125 0 1

Step 4: o] THAlOAE= SWOT Q4710) A5 &2 $x1¢)
(Wewwor- facors) = OFH B8 F& F3to] 78 & vk w4
B 372 sk Bo= SWOT Wi 243k FsdAls
FARBIES 785 w)et vluste] et sk} 18-S & < Uk
S X59] 71EA7) S, W, O, T Z2t] tiske] 0.1934414 0.402,
0.0699114] 0.098, 0.544¢)4] 0.383, 2|3 0.193¢]4] 0.1172
vrlom, W ekl 7181(0) 811e] 997t A WA,

(S)ol F AN Woor— facors W= TI7F HE &
Atk et A skl S09] B S &8st 73
=ist sk gejol wet 71sle e SfERte R Ui e
AE A A5 e wsks ourt sltjar 2ol

WSWOT*fad,ors = VVZ X I/Vl (7)
1 0 0.857 0.750 0.193
_| 0 1 0.146 0.250 < 0.069
0.833 0.875 1 0 0.544
10.167 0.125 0 1 0.193
[0.402
_ {0.008
0.383
10.117

Step 5: o] YA E= SWOT 3HE @ AEH A vlas
B A S AR E =SS T A ARk A
Hl 3o} PAed] 7 A 3 Bol ] A1) 7 A
ofefje} 2tk

0.394

0.184
VVsu b— factors(strengths) = 0.089

0.332

0.047
0.390

I/Vsub*fa(:t()rs(weukn,esses) - 0174
0-390

0.452
I _|0133

sub— factors (opportunities) 0.318
0.097

0.588

0.308
M/;ub*fa(tors(thrcats) = 0.156 (8)

0.163

Step 6: ©] THAIGIAE Step 4olx] T8 SWOT Q48 941529
9} Step 594 T8 SWOT 3l 8.2 9X5:9)9] g F&
&3t SWOT 3shy- 94 A $-4591(Overall priority)E
T3P AL Table 8¢ll4 HofErh

Step 7: o] TAlOIAlE SWOT 3l 9237F dieh Agk S0
A 8= ARYh= ZlolH, AR AR e 315 BolA]
A o =5 I3k Aeke 7 olEle] SWOT 3 84%
SHAARES AR AAGE s AREste] ek W] ALy
e theat 2tk
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Table 8. Overall Priorities of SWOT Sub-Factors

o3} SWOT-ANP Z-& = 7t

SWOT factors Priority of factors | SWOT sub-factors | Priority of SWOT sub-factors (W3) |Overall priority of sub-factors(Wsup-fuciors(gioban)
Strengths 0.402 S 0.394 0.158
S 0.184 0.074
S 0.089 0.036
S 0.332 0.133
Weaknesses 0.098 Wi 0.047 0.005
Wa 0.390 0.038
Wi 0.174 0.017
W, 0.390 0.038
Opportunities 0.383 Oy 0.452 0.173
(o} 0.133 0.051
0; 0318 0.122
Oy 0.097 0.037
Threats 0.117 Ty 0.588 0.069
T 0.308 0.036
T 0.156 0.018
T, 0.163 0.019
[0.178 0.179 0.194 0.192 0.085 0.073 0.079 0.077] [0.132]
0.06 0.083 0.072 0.049 0.048 0.054 0.047 0.062 0.067
0.193 0.205 0.195 0.200 0.334 0.306 0.341 0.317 0.247
=030 0301 0355 003 0.196 0206 0157 0104 ) W, _[o172
- - -390 0. - - . - 4 sub— factors (global) 0.988
0.042 0.038 0.033 0.047 0.038 0.040 0.040 0.051 0.043
0.026 0.031 0.021 0.021 0.027 0.009 0.043 0.023
0.036 0.035 0.032 0.048 0.045 0.047 0.044 0.042] g'gig
0.100 0.113 0.092 0.100 0.087 0.096 0.092 0.089 . :
0.083 0.074 0.080 0.062 0.051 0.040 0.056 0.051
b L DR bIE DI O 2 aw em
0.213 0.205 0.214 0.219 0.359 0.365 0.370 0.354 B IFoA= SWOT Eello] ANP HPES 288k SWOT
. 5
0027 0,014 0,031 0.018 0.080 0068 0060 0.067 Uik A% el eSS TaE: BE the At
0.051 0.047 0.044 0.030 0.075 0.061 0.073 0.089 A 2 B =RoA] AAER= ANP 2dl Aatd] e A=
S dert ot AAPEA] S E1lS ZARIER ANP e
Step 8: HFZA O 2 SWOT 847+ A5 A E Lejgh tiet o)27 AZol} Bl Aok o] sk 7= oA _,:.sg;]
A FF 9588 vhe 2o Ak 4= gtk ANP 4 =] ¢ke Ao = HoJx|w(Yiiksel and Dagdeviren, 2007), T
27} STy 2o 394 Ao, WO, WO,, SO 591 oM & ©] AHPL} ANP ¢3¢] 7% ok P E71e) vla ZES 6}ﬂ
Ak LM E £23 5 gtk U, A5} AR o)A So] Wl 2 ot ndl Auke] epAlS
Z_j%%; $Jtl(Babaesmailli et al., 2012; Jung, 2011; Sevkli,
[ SO, | et al., 2012).
;%1 B ojqtm} ope} BE G418 AHP, ANP 94 9I7-5<]
WO, TEAY AL Rl AMSEE tiFRe] 84E0] e
Wswor-aternatives (NP = | 1, (10) o= Al ofeisul, 4 vl 42 ghge] Awrle] 82
ST, Fhchol] gl o] Folxltl= Heolth whehx] 4 $Hg3 ARl
&? ufEps A gro] ArieR] Ged o vk SRS QL slor
2
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Table 9. Comparison Result of Weights and Ranking Between AHP and ANP Test

Weightanp Weightane Changeyeight Changeweign(%) Rankinganp Rankingane
SOl 0.116 0.132 0.016 13.9 4 4
SO2 0.070 0.067 -0.003 -3.9 5 5
WOl 0.260 0.247 -0.013 5.1 2 2
wO2 0.187 0.172 -0.015 -8.2 3 3
STI 0.280 0.287 0.008 2.8 1 1
ST2 0.044 0.043 0.000 -0.8 7 7
WT1 0.036 0.032 -0.004 -11.2 8 8
WT2 0.053 0.048 -0.005 9.1 6 6

= woll, B dAgtelrds dx o= AHP Y 23t
29} HlaE ek - HA A T 3t e

7ol ZARRE Sl 719e] Ak AR W Hlal HES Esl

ANP &4 43} ST, —» WO, —» WO, — SO, — S0,
— WT, — ST, — WT, 9] $39591E =381tk o] 94059
& SWOT 847t A3 dAE eEfsiA] R3hs 3% = Aot
ANP =dlo] 3 ) 5 XA AHP 4] Zi}e} nlusgh
BI Wowor—aniternatives (amp S WE #6& Thart 2} Table
92 dijh WeRt AHP, ANP wHY A89 AIRES 71x(4de
Mot =15 HERA Folok Bl d3 7Rl vl Hajet
ol WA delx] Kol nie} o) 71EX]e] Hsh| miaiglont
AAAR] =91ol= WP §les & & AUJTE webe ANP
HhHe AHP ¥PHHET} SWOT 8217k A5 AIE 1elslal7)
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HES Favt glom S et €83l S 8208 ot
7hE Ak A& 0= ok & Alolw, wie)] ST, W W,
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o] A8 HeRS nldstoof sith
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50, 0.070
ng 0.260
Wo,| _ |0.187
WS’I’VOT*anltcrnatircs(AHP) = STI = 0.280 (1 1)
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R
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Appendix A. Local Priority of SWOT Sub-Factors Calculated from Pairwise Comparison Matrices

Strengths Si S, S3 S4 Local weights
(Sy) 1 3 4 1 0.394
(S2) 1 3 12 0.184
(S3) 1 1/3 0.089
(S4) 1 0.332
CI/RI=0.03
Weaknesses Wi W» W3 Wy Local weights
Wy 1 1/7 1/6 1/7 0.047
(W) 1 3 1 0.390
(W3) 1 1/3 0.174
(Wa) 1 0.390
CI/RI = 0.04
Opportunities O, ()} O Oy Local weights
O 1 3 4 1 0.452
(©) 1 3 12 0.133
0s) 1 1/3 0.318
(Og) 1 0.097
CI/RI = 0.05
Threats T, T, T3 T4 Local weights
(Ty) 1 3 4 1 0.588
(T2) 1 3 12 0.308
(Ts) 1 1/3 0.156
(Ts) 1 0.163
CI/RI=0.07
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Appendix B. Priorities of Alternative Strategies Based on the SWOT Sub-Factors from the Pairwise Comparison Matrices (Case Sq, W5, Os, T,
Only Shown — Not Including the Rest of the SWOT Sub-Factors Due to Space Limitation)

Sy SO, SO, WO, WO, ST, ST, WT; WT, Local weights
SO, 1 5 1 3 1/5 5 7 5 0.178
SO, 1/5 1 1/5 1/5 1/7 3 3 3 0.060
WO, 1 5 1 3 1/3 7 7 5 0.194
WO, 1/3 5 1/3 1 1/3 5 5 3 0.121
STy 5 7 3 3 1 7 5 7 0.343
ST, 1/5 1/3 1/7 1/5 177 1 3 2 0.042
WT, 1/7 1/3 1/7 1/5 1/5 1/3 1 1/3 0.026
WT; 1/5 1/3 1/5 1/5 177 172 3 1 0.036
Wi SO, SO, WO, WO, ST, ST» WT, WT, Local weights
SOy 1 5 1/5 1/7 1/5 3 3 2 0.085
SO, 1/5 1 1/7 1/7 /7 3 2 1 0.048
WO, 5 7 1 3 3 7 7 5 0.334
WO, 5 7 1/3 1 2 5 7 5 0.226
ST 5 7 1/3 12 1 5 7 5 0.196
ST, 1/3 1/3 1/7 1/5 1/5 1 2 1 0.038
WT, 1/3 12 1/7 1/7 1/7 12 1 12 0.027
WT> 12 1 1/5 1/5 1/5 1 2 1 0.045

O, SO, SO, WO, WO, ST, ST, WT, WT, Local weights
SO, 1 1 1/3 1/3 1/3 3 5 3 0.100
SO, 1 1 1/5 1/5 1/5 3 5 2 0.083
WO, 3 5 1 3 1 7 7 5 0.288
WO, 3 5 1/3 1 1 5 5 3 0.193
ST, 3 5 1 1 1 3 5 4 0.213
ST, 1/3 1/3 1/7 1/5 1/3 1 2 1 0.044
WT, 1/5 1/5 1/7 1/5 1/5 12 1 1/3 0.027
WT, 1/3 12 1/5 1/3 1/4 1 3 1 0.051

Oy SO, SO, WO, WO, ST, ST, WT, WT; Local weights
SOy 1 3 1/3 1/3 1/5 3 172 2 0.087
SO, 1/3 1 1/5 1/5 1/5 3 1 12 0.051
WO, 3 5 1 1 1/3 5 3 3 0.191
WO, 3 5 1 1 1/3 4 3 3 0.185
ST, 5 5 3 3 1 5 5 4 0.359
ST, 1/3 1/3 1/5 1/4 1/5 1 1/3 1/3 0.033
WT, 12 1 1/3 1/3 1/5 3 1 12 0.060
WT> 12 2 1/3 1/3 1/4 3 2 1 0.075
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