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A study on the strategic energy technology policy: Fuzzy AHP approach
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Abstract: Energy enviromment has been changing rapidly such as high oil prices and the
effectuation of UNFCCC. Oil prices have continued to rise and Dubai crude prices recorded 60 or
70 dollars per barrel in 2006. In addition, the effectuation of UNFCCC will affect Korean economy
and national energy security. Korea is the 9th (0. emissions country and takes the 1st place
related to the increase rate of (0, emissions globally. Energy technology development is a key
breakthrough and one of the optimal alternatives to cope with national energy security. In this
study, we prioritize energy technologies in the sectors of high oil prices and UNFCCC related to
ETRM for well focus R&D and efficiency of finite resources allocations. We applied to the
extended method of AHP, fuzzy AHP reflecting the fuzziness of human thoughts and perception, for
prioritizing the relative importance among energy technologies in ETRM for the first time as we

L]

make an energy policy in Korea.
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o] QIXsta YA AAZ U= At iz
gH(Ambiguous)2 BT} R 7H o 7 wkygsigr}. J
WA 71elE $3¢d B8 A AdvAr&
AL SHeH EZolgts ExHe] Wste] 37}
71&0] ¥+ Criterias ARSI, ASH F+%
(Hierarchical structure)® A& 723 33t}
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Table 1. Fuzzy scale

Preference Fuzzy numbers
Equal (1, 1, 1)
Moderate (2/3, 1, 3/2)
Fairty strong (3/2, 2, 5/2)
Very strong (5/2, 3, 7/2)
Absolute (7/2, 4, 9/2)

Fuzzy AHP9] Hzte o3 2ol

Stepl: Fuzzy scales 8319 Criteriat ¥
itz Adv| g AAES JhF ] 9
g A

Step2: 21(4), (5), (6), ()& o) L3t &4
iAo TFN S=(;, m;, u)dt A&

[ % ] @)

s.t EMJI (Zlijazmﬂ)zuij) (5)
i=1 =1 j=1 =1

5=3M,

EZ} (E _‘f}m,-j, Z}uj) (6)

i=13=

Step3: TFN & S 4(8)& ol §3kef 72

H| W38t §;=>S;¢) degree of possibilityS

E
V(S; = 8;) = height(S,N.S;) = ug (d)
1, ifm; = m,
B 0, ifl; = u,
li"uj (®)

1) otherwise

(m,—u) —(m

e wish vl 7% ¥ mAAE o Bk

Step4: V(S;=S)Q HA degree of possibilityS
A9l 93 =

V(S = 5,,8,,5,, ...,8,), for i=1,2,3,....k.

= V[(§= S5,)and(S > S,)and.....(S > S )]

=min V(§= §,) fori=1,2,3,....k (9)

degree of possibility®] HA gt 2(9)9 Z2

d (4;) = min V(S= S)) fori=1,2,3,..,k

ZbEREE we 2(10)3 2o Reojdt},

W=(d(4,),d(A,),...d(4)7 (10)

A(=12,..0)%= 9] 242 TAH Qo).

Steps: 7t 2 WY& Awdstd HF JMF
=

W=(d(4,),d(4,),...d(4,))7 (11

A(olA wE v A dnjolc},

4. Criteria ¥ Hierarchy

ETRMW 9] o= 7]sde] 74 ¢4
TS 93 CriteriaZ ZAAA sFas A&
37bEd, R 9%, 718 g=E%d A€ A
A8kt Fig. 12 ASTZRE =48 Aol &
27 bR MRS 3 AEFAE AA]Rh

Prioritize energy
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Table 2= ETRM®} 7€ F 85 147}
2 A Easgotusrlene o

Table 2. Energy technologies of ETRM

Sector Technologies
Building tech
tndustry tech

High oil Transportation tech
prices Coal tech
Non—conventional tech
Biomass tech
Solar tech

Wind power tech

UNFCCC Geothermal & small hydrogen
tech

C0> capture tech

6. =2l o=

6.1 Criteria 7I=X|
AA A w54 IHEP), F-&371s A (PC), UF
AZKIC), 71 FFAINTS)I Ay s A

33t} Table 3-& Criteria®] Fuzzy A3 EE E*‘
@ Rolth
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Table 3. Fuzzy evaluation of criteria

ES

PC

IC

TS

[ES

(1.1,1)

(1.1.1)
(2/3,1,3/2)
(1,1,1)

(1,.1,7)
(1,1,1)
(2/3.1,3/2)

(2/3.1,372)
(2/3.1,3/2)
(3/2,2,5/2)

(1,1,1)
(2/3,1,3/2)
(1,1.1)

(1,1,1)

(T.1.9)
(2/3,1,3/2)
(2/3,1,3/2)

2/3.1.32)
(1,1,1)
(3/2,2,5/2)

o0 -

Jo -

imTal
o

(WA )
LY

ha

(1.1.1)
(1,1, 1)
(2/3,1,3/2)

(1.1.1)
(2/3,1,3/2)
(2/3,1.3/2)

(1,1.1)

(2/3.1,3/2)
(2/3,1,3/2)
(2/3,1,3/2)

©2/3.1.3/2)
(2/3.1,3/2)

©73,1.3/2)
(1,1,1)

(2/3,1,3/2)
(2/3,1,3/2)

TS (1,1,1)

(2/3.1,3/2)

(25,122/3)| (25,1/2.2/3)

Table 4= Criteria3te| fuzzy MZE =9 H @k
= YEld Ao|t} Criteriaztd] fuzzy B #S &
Z38L31 2(4), (5), (6), (D) 238} Criteria®] TFN%t
SAE5E T SI(ES)T (0.20,0.28,0.39), S(PC)=
(0.20,0.28,0.39), Sy(IC)= (0.16,0.23,0.33), S«(TS)=
(0.14,0.22,0.34)2 Z+z} ArEH At}

Table 4. Fuzzy mean value of criteria

ES PC l(;_ 1S

S (1.00,1.0 93,1.0[ {1.03,1.2] (1.00,1.40)]
0,1.00) { 0,1.10) [ 0,1.40) 1.90)

PC (0.93,1.0 (1.00,1.0] (0.97,1.2] (1.0/,1.40,
0,1.10) 1 0,1.00) | 0,1.50) 1.80)

I (0.81,0.9( (0.75,0.9| (1.00, 1.0} (0.67.1.00,
0,1.03) | 0,1.13) | 0,1.00) 1.90)

TS (0.56,0.80,} (0.63,0.8,] (0.67,1.00,] (1.00,1.0|
1.17) 1.07) 1.90) 0.1.00) |

A®I 9l s V(S>=S)  degree of

possibilityS AFESIA, D(1)2 min V(S:>=5,%:,5:)=
min (1.00,1.00,1.00)=1.00, D'(2)= min V(5>=5,,5:,8:)=
min (1.00,1.00,1.00)=1.00, D'(3)X min V(S:>=S5.,8:S:)=
min (0.72,0.74,0.94)=0.72, DAY= min V(S=S,,5:,5:)=
min (0.70,0.70,0.94)=0.702 AF=5ic}).

2107} (11)o] 93] ==% ES, PC, IC, TS+
o] 7}F A W W=(0.29,0.29,0.21,0.20)" o]t}

6.2 ol X[7| &2l JIEX|

Table 5= ETRM% 17} 2 7133 51§ ool
7l Zled SAEHE =553 Aoy, 1k
ZHaui 719 A$ AE87E, ddvle 42 A
sHALH, 71EASg AN Sl H$Co, A
7]z, YF(E) 71 ©HE H3EHA

Table 5. Energy technologies of ETRM
sector Technologies Weidt | Rank
Bui lding tech 0.27 ] 1
High Industry tech 012 4
oi Transportation tech {0.23| 3
) Coal tech 024 | 2
Prices M No-comventional tech | 0.07 | 6
Biomass tech 0.08| 5
Solar tech 0.25| 2
Wind power tech 0.231 3
UNFCCC Geothermal & small 0201 4
hydrogen tech
(0> capture tech 0.32 1
7. 4 B
ETRM2] 87k} 7] A3y 3 7l=9

71EE XL E Fuzzy AHPZIHE HEx=2
g5t A AA L E o] AR Ao H A=
5 addoez gge 5 ok AAA A
AR ZA T EFEAAFS WA or, o
23t HAHOZ Fuzzy AHP7|H S olvx] A
TFHEF HxE FLFoZH ouinsd <l
7He] 1A Y A9} U3 HEEE ARFHOE
B3It 7hs st

B AFe ZAies F3 oAYR|eAEAR A
THA JArAA e 23 A8 2§ HEE A
o]t}
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