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£ 9=F(optimal level of social discount rate)o]] T3t =9]} A4 so|HlAl(way of
discounting)o] ok =02 HahElo] E T ek AR A7 Alle) 54
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==

= Sol, TSI MAFO 2 W= Al A1) $35 ) Aols] el
ek 3 ul, i) AREASE o] $18 T Agk T S ues of
st 19 (365U F) $1& W= 21 1E+1d 53654 +1 ) 835 = AE 2
5ot o & NS, $3)2 Elgiths Zolth AAIFA o ARE B P
Azt olob 22 e Sl ATEE 4= ek AR 1AZke] AR A Q51 7 71HA]
A S AP @AY 2E]a 1 ok 1 d+H1 2 B (reward) 9] 2719

H]-g{time duration)©] -2 Aelo|c}. Tgof| = E-Fekal W2 FA|FA -2 AR
ti(vs.) @A Ato] o] AdEio A= Bl 7]A17h) 2] 7 & | SAlsk= 1, °1
d & di(vs.) 19+1L 52 9] AeofM = BAFE] 7R & t] SAsk= Alolth ol A
A A1 AR A, S AT 2 A 2= ARl sl dabAlolehs 71 of v
A== Ao,

BAFAEE] ARE vldEA o] gigt SAEL o9 ol thg EARE:

W rﬂ 4 7H 5ol 721 81005 112 X]9L 619 - $100-S W= A7} 8
(6'8+29) $200-5 W= A elof] sl = o2 45 A gt= Aot &, 17|
o= & BAO] 27]= A ek g7 Ak B A *d:é;fs}% v, XM o=
7IXZre] B dojAelete v 2 HAdo| FAE Erhe Aol
S U7 IR 2 AR AAIFAES] AT Akl dis) Hl%‘i@%l—% Ehel 04%”‘-*4
ojtf2). AIZFHIYTA A 5ol thgt T = A7 7 A = ThE =
ol X &= A AJH Bf oLk, el =5 Afo]of] A7]7to] Aﬂ% T AR 7
BAFAE S gl S a8H| Alef = At EoRld], T A5 l A& AJZEH]
Aol gt SAS] A= vE Sl < Aa =42 oE‘é:;!(paradox of annuity)’

1) AR S TS
2) A N A
50| ATOINE §

AeFichd 13 ol $1-2 Aesfolgich
= "E‘?ﬂué = Thaler(1981), Benzion et al.(1989)
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2 93t Schreiber and Weber(2014)2] -Lof| A= A+
AlZol| Hi sl HekeES el W Rlet. = A H(lump sum) .2 T she AA AT
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e

St Aol T = 3 4
Qtiprol Hs B TS t A Este v, =g AldE2 22 9T k= YA
o O Awshe B &e] vehd Aolth AR of= AAIFAIES] &= 7 of Hi Al
S A2 oz & Aotk =F A= olsrrgol ¥ &7] biZell, &2/l ¥
@ol /s Hle g Eite QAT WA o Aed o] hiZelth o]
25t dard e 98 A2 FLT AAIFA Y ARFEF e A SRSk ofy
2h= Aol A Ainslie 79| Ateb= APESFEA|RL, Q1+- FHH(cross section) 4] 0.
TARRRE LS o, AlRP S| uhE FAlFAIE S S et AR = o E Al Jlok
ojet g2 A AAFAIF A7t v] A2 ST AR IR A =
o BAZE U712 ShA Ao 2 FE A TS LT 279 B
A

& Aotk 2] ah, AR AFA Sl th7| At thef =

o8] W3} E =72 olnjsl= Zolch. of2ls A1 7+ 714 wslof s, Rubinstein
(2003)2- A7 70 thAI22] S 2 8stol A u} QIck. 2, AAFAZ] 7171
¥ 712 t)A|-&(rate of substitution between pair of successive periods)-2 &2 A)H
o 7W7ha55 2k, njF| = o 3ite] weh B SRRl ¥l Aotk 7H d4
= AR A, B, C, D7} 1AL, Al AZF Aot 71 7 ThaL 7 e o] Al ALR ALY
B Afo] &f 7EA] tiAfl &2 Al CLFDAo] 9] tAle: Hrt o] 252 3ttt o] =3t 7}
A thAl&-o] Mah= AR 7Hx o] §st 27 2 siA7Es stk &, Al 2 7HA]
Aol AtE ol et FAF F7RRtE A2 Al AdlA S E 719 A1 B
ofl A SAE 7HA] Abo] o] Hsh= At ez Z i, Al CoFDAo] 2] 712 H k=
A2 Aol & oJu|gttt. A= A% Q1 AT 3.5 &l A 717HE tiA|lEo] HAF STt
Stk 22 v = of3ggtol whet 2t Aol A S AIXE7FA] o] HakRo] HA; &)
oplS SRtth wheha] o] gt ¥ ofl A EAPH wlf Aol A Yt 71RO A7) = F
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dsie} st et ALE AZE EF Atolofl A 1 g7 17 7P A A= AT AA
7k Zlolw, o] F7P7HAl= Al o] w2 o]yl wheh H4she FEl = YA
F Aoltp). oA o 7|7t F LT A5 W= B, AL} TR AR Y E
AR 71219] 2bel= A H7EEH, njEi = o|3getof| whek 2k Al Abo] o] ZHA] AF
o]+ Zlo}x|+= Flo|t}. 0|9} ZHS- Rubinstein 2] A -2 94| AbE B AL df 7] A|7F
of thek 240l A g5 of ¥l TS de 4= U=l BAFAES D]l AR
7h AT RE H Al53 BAP S Adgsioltt ol= ©7]of AAlIFAIES] 717HE A
& M- R27] dhigoll L kg A E AR SRRtk BEE 717 A&
Z mEAH o= ARPZEAIZE A ez Zobd Floj ez df7|AJto] dojxitt 5t
tete o & Hobe st Hoh a4 @r)ols BAEThs 7| ARte] B &
WS 7= RH, A7 ]olls ARl Jigt 7717 sk ] izl 7| AR Het
© B2 271E SAIsh: S Yetdl= Zloft:
ol gt ARP7ER o] WSS Al ZF ZRR| g & dlo] Ao Bl of A&
= B2 7R olFA ARt Al Eo] HEdhe, S ARPIAIZE A ke Al
] A stollM= FAHZTE 775 AR 7HAsr ) A0 njE= o ye
T A 77 Sk Aot o] = WA =R E 7R AT 7= 2 F2
2 SRI(7HA o b7t ) = HEE Aol Aol whet I ehQl E-2- H At (7 HA]
9] %g} | 2F2) B olof o= ofm|Ritt. whebA ZEx el o] S A o] 27t A 2 A A
As] drgdst7] ffeliM= FAHZTE 77k vl 7HRoll A= A4 o=
= 71] S7Fohs &RleaE 2851, AAZTE | vl 7Hx]of tisii= Eels
&7t AA3| F7toks Wals Agsfok Bt &, &Rlaao) F7keo] AR It
uheh 4 she FEfolofof sh= Aotk SRR E4] A4S o] k= vt
o WAl o2 |7 FA & SRRtk = WA ZRE 77k vl 9] 7HA|= A AL
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i o2 FAEA D3l AoE 7P A He Aotk A= #4717k 2]
eFtEo] Aedda 14 o ARl 285l 4ol AAIA B Aol A8t
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3] 212 2] DRlnto] A5 ojof Fhrkar F=gstar Qlct.
3} thoFsl =058 Z85}hal 9= Stern(2006)0] A=
e P2 1.4% 71 AARE BF Qe BHA

oA
A& 2ol ti7f 4~5% Wﬂ‘ﬂé’. & 2123 ol= ATl
121
14]
[e)

okl T
N
KON

A7

o~
_

r>~
)
AT

rid

=2
>
2
o

>
©

rflo n
> (o]
N

)

]
o
_%{i Ti 4
1 o
ro

o
i)
o,
fo
=
i
=
<
)
D)
e
ri‘i
o,
r <
O’ [‘_‘1{.
ozi
N,
~
>
ik
=
)
ot
i
O,
AT
flo
>
tok

o)

ok R ATS oA A7IE v AT, o]k 7
Hal 71 2ok Q] F=AkL n] 37 ié(Envuronmental Protection Agency)2] X 1A
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OXERA(2002), Scarborough(2010) 52 32 <= Qlch
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ratio)2- 2| 4] 001691 4] Z|310.49 4230 & UpEpytT). The-& A of A 2Hg-3H AL
Sof ot 2hepet )28 Y elat wolck

A2 o _ )
NS T 2 renioy | BRI | EOlUM IR | B/C ratio
H&(m = =
A(2019) 277,974 1,400 0.016
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B 2] —
C(2018) 608,690 713 ZAE =4e] A7z 0.25
= | SN BEIA
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t
d; (t)= exp(— fo dr; (T)dt)
oltf d;(t)+=&elo] A-GE= SYAIH tollA], FA7HA = Hekstart sh= did7t
X](subjectlve value) j o] A5 =801 Q@ 4 0] 7|5 HAISH A o|th SEAHEAIA] B
A= ol & Bhz A8 = AL, o 4HA(discrete) S & B = X EA|AH OF .

A BB RANLS) Bolah v b A1) 8 0 2
FAoR A 2 1 e IAEE BE wolo] S0 sy de 7lzow
SPAISIhaL ZPASHE Aolch. whebA] oo} he o)A dlo| 5 2H85] S

=
717 AEed FEj el AL S ARt thet oj4kA] der Aekste

Ap i 0 2 o A7 HEEE 3ol 8 40| FHS EEH R, vg 2 o] e
@ﬂﬁiAZﬂgﬂﬂﬂﬂ%isgiwiﬂ%ﬂﬁﬂiéﬂ@%ﬁm&i
27) A ZAASAIL, 1 E7HeS st FelRA] (g ihAloA o] o

015.0] 271 el9H T2 o]k, A S48 S o, AT 9141
02 A 7k g ARSI A TRl &S AN AAE Hlel) AEEE Zo)
7] uhel, A4 A Grolet & S Giek AR FHR A 285K ARl
AL IA 7.5% A EH Gk} o] 5 ARl A B} whe} 6.5%, 5.5% 5 B
W sfake g el glow], 2 Tha) elstEo] B 7k KlaEls Aol 0] AL
HAANEL 4.5% 5 A =] 9k 1 %“lﬁi4ﬂ$i4ﬂﬂﬂﬂg47m”‘

(central case value) AA3}1L BA-L 435}, AL A Eel-go] A2l A=

=0|5 93| TIZt e EA(sensitivity analysis) 8 5HE = gt

1) SRR 42007 9] V88 Fshele.



HEA|
EAAE(SHXD
SDR S
30 60 90 120 150 | .. 300
EXP 2.09 4.40 9.23 19.4 40.6 1,648.8
23 HYP 23.2 374 47.8 56.1 62.9 86.2
EXP 2.81 7.88 22.1 62.1 174.2 3,0346.2
33 HYP 213 329 413 477 52.9 70.3
is EXP 3.75 14.1 52.5 196.8 | 737.0 54,3109.2
HYP 19.7 29.7 36.6 418 46.1 59.9
EXP 4.98 248 123.8 | 617.0 | 3075.2 9,456,662.5
> HYP 18.4 27.1 33.0 375 41.0 526
EXP 6.61 43,8 289.4 | 1914.1 | 12660.2 16,0281,106.7
63 HYP 17.3 25.1 30.2 34.0 37.1 47.0

% SDR-E ARSJZITIRIE 3-8, EXPRHHYPL k2t 2|41 WAl 4341014 4] stoflA
EEE AEE A104E ou3k

<IE2>E TN DAT 4= QUehAT], Al gk Aol A dela s A7) 27
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HhH Aok WA 0] 9 D140 A7) 2700l A8 SISt ARt
Aol whet 54 3] F7ohe FEE 2eth 2 A o Al Sl e 40 F7kEo]
e Fe = vhehgol] wheh 2 AR el 40 A7 % AT, 1 A7 E A
HEH A7 ols e A olA e Felaart o a1 A oR of
5tol whet 2|5k WAl 0] 3Fel @ 4 0] 37)7} o AR el o2 Yehdth the
& ARt uhE gl e a0 57] Wsteol S =S 1otk
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(T2 1] A BRIA0| I ek XS vs, WT M

Disount Factor Comparison
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HHXIZMSAT @ M20 3 K25

o,

Hl

whE He)/ulg- vle-e] Hoh S et A

.

(& 3) 2A7|2t 2ol W2 (H2/HI)H|E2| H8130|(SDR=4.5%)

SAA(2xH

Al | 2
30 60 90 120 150 180 210 240 270 300
A EXP |0.013 | 0.016 | 0.017 | 0.017 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018 | 0.018
HYP | 0.004 | 0.006 | 0.007 | 0.009 | 0.010 | 0.010 | 0.011 | 0.012 | 0.013 | 0.014
0.020 | 0.020

EXP |0.015 | 0.019 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020 | 0.020

5 HYP | 0.004 | 0.006 | 0.008 | 0.009 | 0.010 | 0.012 | 0.012 | 0.013 | 0.014 | 0.015
EXP | 0.259 | 0.300 | 0.310 | 0.313 | 0.313 | 0.314 | 0.314 | 0.314 | 0.314 | 0.314

¢ HYP |0.122 | 0.172 | 0.205 | 0.231 | 0.252 | 0.270 | 0.286 | 0.300 | 0.313 | 0.327
EXP | 0.025 | 0.031 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033 | 0.033

P HYP |0.010 | 0.014 | 0.017 | 0.020 | 0.023 | 0.025 | 0.027 | 0.029 | 0.031 | 0.033
0.879 | 0.879

EXP | 0.696 | 0.833 | 0.867 | 0.876 | 0.878 | 0.879 | 0.879 | 0.879
. HYP | 0.583 | 0.821 | 0.976 | 1.093 | 1.187 | 1.266 | 1.333 | 1.393 | 1.446 | 1.501
EXP | 0.202 | 0.240 | 0.249 | 0.252 | 0.252 | 0.253 | 0.253 | 0.253 | 0.253 | 0.253
HYP | 0.145 | 0.204 | 0.243 | 0.272 | 0.296 | 0.316 | 0.334 | 0.349 | 0.363 | 0.378

% EXPOYHYPE 22h 2|5 WA -3 4154 W) slol ] 28 A3 TRl aag o

U]@—

ol

Bt

Gl

Sirfoll T}E T(HRl/HIR) HIZC) HEIEO|(SDR=4.5%)

B/C ratio Comparison: EXP vs. HYP (SDR=4.5%)

100 150 200 250

wn
=]

—a—E¥P HYP

- 170 -



Hfsh A Wk FEs RSHAA AR o 9 vlee] st
QI o] 711k webA 2471219 et g
AT WAL 283 EE, Ae] Hoyulg vl A5

of 113l o wiA) Lhebi). 22 el Al, 4

>
o 1
o2
)
L
o
fl
L
)
sk

)
2

&
ox
3
>
X
3
5|
>~
o

Ol

,d
oL rir
1>
1o
ot
o
filo
>,
oo
ol
ol
rir
o,

of L 2 of El""
Lo L I
o E T
ok o =
Q. ﬁ o
o ¥ e o3
>~ _—

TS

< T

~N el

e 2

e

oy = =

e 2 &

o =2 T Jo

_I {4

R

w

fr T

o M

N

2

o

1o

(.,

19

E

ofo

I

o

flo

D)

3

o

>

T

g

N

4>

g
4
O

832 v 1k o 27 vhehhs ol
HPA10) 8191 Blol iz A 717k0] 7)o A B deladis AL
ol |k, w]eh= 0|t whet &1 @it 323
o)t u] 0] FA|7H| = 2 2
F715He AlReIAE 3715
A= AR 00] A Se, Hel/u g vl o]
Ay, oloh S A=A k4 Ao Bl sl A
7Het shefeb Al o At T B1s] o
o 2715 Hrh, 2% ofeldt Aol Ak,
o B41717k0] F44 St} Ate 49 Al

BAT=9] Fe AA e At e = ol

=
2
|o
T
)
ok
)

of A

ofr

o,
rir

° rr _II}M
SIS
o f
oy
T o
<
e
ox

>.

3]
o

N

S

ol

I A
041)11 0_>d,
fr &
o 9

=2
e
19
=
ol
=
o
FIO it
>
1P

I
¥
o=
i
ju
o
ol
1>
1o
ok
ro
[ > o

Mg r

1o
o, £
Y
ox.
o
=
20
et
4
s
O,
rir

12) B2 ol v 7]of WAlshs ARl o] sl Al gt 2 A9oet Sgsin, v
o] ol SEl A okt SHAL, thie] BEEAAI0] 49 LA A WA
048 A RS0t AE 2009] 97} thbo)7] uhe] T3] eflelxle 9
shel golsrh 22 Zo] ARAloltt. wheba ofejgt o] WAL TEs TS| ok

- 171 -



s

Ol ZMSAT @ X 20 & |2

—_

nmo
_!1_
Ile}

=
o

Ao

i

o] Aol A= A=A =

]
=]

A AF

& A8

ojHoy/mlg vleS 4

o]
H

FAlo] A}

A0 2 Ve,

o)L
1o 1

bl Ajelo] HA1H Epgdo] A 4lEl

)

a2l 48}

L]t

i AFA 2] A= g o] 74l

He 4500 3

S

Q-
°©

S O [e]
Aol g S

stod, Ab2]

2ol

Tl A= ol2fet el

Nl

HFgsolth &
A A7 A

o2 AA
thors

F

g
o
w

J

o=

oF
QF

i

ool wet 7 Fak

Ll
=

2o] 2%

o]

3o
=

K712, A2

A

=13
=

Aol vl A1

o]

3}Fo
=

gojol, x|4ugale]
1 gtk mebA of

)

by

a

o

i

A] BAIE A

=2.5%)

}Z=0|(SDR

g
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(H 4) 247

300

0.011

270

0.012 | 0.012

240

210

180

150

120

90

60

30
0.017 | 0.024 | 0.027 | 0.029 | 0.029 | 0.030 | 0.030 | 0.030 | 0.030 | 0.030

0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.009 | 0.010 | 0.011

0.020 | 0.028 | 0.032 | 0.034 | 0.035 | 0.035 | 0.035 | 0.035 | 0.035 | 0.035

0.004 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010 | 0.010 | 0.011

EXP
HYP
EXP

HYP
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o SAAE(SIRD
30 60 90 120 150 180 210 240 | 270 | 300
EXP | 0.319|0.390 | 0.416 | 0.427 | 0.432 | 0.435 | 0.436 | 0.436 | 0.436 | 0.437
¢ HYP | 0.111 | 0.154 | 0.182 | 0.204 | 0.222 | 0.237 | 0.250 | 0.262 | 0.272 | 0.284
D EXP | 0.033 | 0.046 | 0.052 | 0.055 | 0.056 | 0.057 | 0.057 | 0.057 | 0.057 | 0.057
HYP | 0.009 | 0.012 | 0.015 | 0.017 | 0.019 | 0.021 | 0.022 | 0.024 | 0.025 | 0.027
EXP | 0.856 | 1.115 | 1.218 | 1.263 | 1.283 | 1.293 | 1.297 | 1.299 | 1.300 | 1.301
F HYP | 0.548 | 0.758 | 0.894 | 0.995 | 1.076 | 1.144 | 1.203 | 1.255 | 1.302 | 1.350
A EXP | 0.249 | 0.321 | 0.349 | 0.361 | 0.367 | 0.370 | 0.371 | 0.372 | 0.372 | 0.372
HYP | 0.135|0.187 | 0.221 | 0.246 | 0.267 | 0.284 | 0.299 | 0.312 | 0.324 | 0.337

% EXPRHHYPL 212} A0 Al A3 A3 4 Slell i 28 A Bela g o

(32! 3] 2A712t Ethof wE F(HU/H|) HIZ2| HEZ0|(SDR=2.5%)

B/C ratio Comparison: EXP vs. HYP (SDR=2.5%)

0 50 100 150 200 250 300 350

, ©]
‘%"83}% 7}7?]—‘2: o 2 Zor delsh= AuE 7}Z411’/} E}EW ol AP o] Y
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Nee\en A Study on the Alternative Discounting Methods for
long-term Eonomic Feasibility Tests of Public
Investment Project

Sang Kyum Kim”

This study try to analyze the effect of applying alternative discounting
methods in performing longer-term feasibility studies for public investment
projects. In order to reach to the meaningful results for the research purpose,
this study employs hyperbolic functional discounting method, instead of
conventional exponential way, along with the full extension of analytic periods.
Results from simulations point out that applying hyperbolic discounting method
is quite effective for enhancing a project's economic feasibility, especially for
the long term analysis. The size of the effect, however, somewhat sensitive to

the pre-set level of social discount rate.

Key Words : energy sector public investment project, social discount rate,

hyperbolic discounting, benefit-cost analysis
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