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The Impacts of Nuclear Power Generation on Industrial
Competitiveness: A Cross-country Comparison of Industrial
Electricity Price Reduction Effect

Bongseok Choi* and Donghun Kim**

ABSTRACT : This paper analyzes the effects of nuclear power generation on industrial growth in using
the data of 22 manufacturing sectors in 14 nuclear power countries. The hypothesis that the change in the
proportion of nuclear power generation in total electricity generation affects industrial value-added and
industrial output through industrial electricity price reduction was tested using the dynamic panel data
model. First, it was estimated that the increase in nuclear power generation by a 1% leads to a 0.8%
reduction in electricity price. The results indicate that when nuclear power generation increased by a 1%
point, industrial value-added and output increased by 0.16% and 0.23%,respectively, in the short-run and
by 0.51% and 0.85%, respectively, in the long-run. It was also inferred that the effect of nuclear
generation on industrial competitiveness working through electricity price reduction rely on institutional
settings in the electricity markets. That is, the competitive effect is greater in the countries such as UK
and Japan where electricity price is high and price volatility is large. Meanwhile, in Germany which has
pursued phasing out nuclear power, industrial competitiveness is promoted through stable electricity

supply.
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S =8 A= g A7t S7F A0 QlaL, = STl A
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T4 T YA HFS A5t o QlojA aLejHh 55] Y2 A=l Fa HdT 7t
2 gjglo] thg- W Hraflolth. A LYok o Wag AR S 7§
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w7} S ul% et

2 A9d 63.7 0.64 38.5% 1.36

3 o= 70.1 0.71 18.8% 0.66

6 7k 79.3 0.80 15.0% 0.53

8 A 84.8 0.86 32.7% 1.15

9 29X 86.5 0.87 37.3% 1.32

10 Sl 98.9 1.00 28.3% 1.00

11 ElR=E2as 108.0 1.09 3.8% 0.13
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(# 1) OECD AHEE THemg & (T $/MWh)(A%)
s N
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En LANECEAT 712)

&9 71
Wt | s uE o
12 ZEA 112.0 1.13 76.0% 2.69
13 7] o] 114.8 1.16 49.3% 1.74
16 o=t 133.8 1.35 19.5% 0.69
17 2o} 144.6 1.46 35.6% 1.26
21 = 169.4 1.71 16.0% 0.56
24 A2 188.4 1.90 34.9% 1.23
25 SIRC 191.2 1.93 1.6% 0.05
26 WA 196.2 1.98 3.0% 0.11
28 o7} 220.5 2.23 45.7% 1.61
29 & 2ul7|of 235.2 2.38 54.7% 1.93
HA-&H=t ot 135.1 1.36 30.0% 1.06
OECD H+t 1352 1.36 n.a. n.a.

Z*]: OECD/IEA, Energy Prices and Taxes, 2015
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= ek AN R A AR ouA] v -2 W2 7S 48 5 e =7t
5735 BAIRITE 1919 GDP= =712] BALH =7} of | 2] APt 7HA of| w2 daF=
SAIZH}. GDPL 2 AR} A|tf) A= Al A= 28(World Bank) o] AJA|5k= AbaE A5}
Sk <3 3>2 3|94 (1) 9] 423 Hehdich, 29 12 e Hig2 SAs= 1L
2J51A] 2L 1990dE 20136 7|7t FeH AFY - A7 T S A1 E 54
ot AE AAIREE A (DollA a3 ARH|Fo] 1%p S71sks o 5347t
0y X 100% Z71SAL ZH4gHS ERiIT, 3123 gu| 0] 19%p 27Fe ) 1712
S08%71 Stk 202 UEET 9l 2, AN|E0] B2 27 L B0

o] ol AIFo] /1S M1 stk Sk

(& 3) EHHIS0| MEREE HEHRs DXl S

- o
2210 log(AtGF-2 H=7H4)
T =3(1) =3(Q) =3(3)
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° (0.0008) (0.001) (0.001)
0.003** 0.001
A ERH] £
HEE (0.001) (0.001)
0.006%** 0.010%%*
AH|=
ZHERE (0.001) (0.001)
-0.662%** -0.703%%* -0.682%%%
ot}
Il GDP (0.024) (0.020) (0.035)
. -0.049%#* -0.054% %% -0.029
o|ct A X
19l A (0.007) (0.009) (0.027)
R 10.840%%* 10,877+ 10.771 %%
oTe (0.244) (0.259) (0.404)
RESY 266 266 134
R-squared 0.74 0.71 0.81
FE7|7 1990~2013 1990~2013 2001~2013
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deprlth= A2 ofn|gie} vkef, de ago] Wl Al7]of A= o] Bl el s
th B Ak A = ofl 7] o5k, 9 o] MYrbA S W ARl A B A
Hof| 71045kt Ao & & = QU L Hkt o] 739 AA e I 2 A7t A S e
FHEY 7| A5tz A P A AP apgof 719k 5 e A= ol A= BA
glof] Y AL AT = k. 9] mF A log(F W), & F5H49 1
A} A ApHpR A o] =] Al 6, = S H4=0] Hsto] et FEHpTE ke &
L=(speed of adjustment) & LEFHTE He 2] 2L 3, 7F G U2 7HE Stk ddu|5e
Al 6y DAHS2] §ste] kg F51 9] T7] 4] §13Kcontemporary variation) S

N

U= RHE 6,/ (1 - 6,) = Aol ddu]Fol oF 9] S716k e 49 mlefoll vet
‘é#%l%%*i‘—‘ﬂ*J F22 VS UERd: 5 3714 aaE verdohd) oS

oyt 7y e
7H”ﬂ7l%H S5 UEIAL ¢, = Batol ¥ @712 ¢l 5 A(transitory shock)2 L

S
4 QlTRE Mook ek 12} AR B4l log (1A WA), (& iy = sy + e, 2F
NE AT SRRy wliwzoll A BA7E Ak o] wiZof] &S 2]2A5R(OLS) ]l

FAL 5H = #7171 )31 v] Y %] Ad(biased and inconsistent) 523 2| & LEF
WA ik whahA] o] mRe] 2.8 Eewsok AL AL of 2Rk ATk
A7} Y= =+ H4(instrumental variables)E 2 Q £ 1A Eth I8y EHLHT =
uidoke] AR} o 49 BTV o] §3 £4 BT H7]7h Al W]
Z]A(inconsistency)©] = F4-S 2514 E Tt Anderson and Hisao (1982)2 =g
& AR Lol A 1A RS FAA p, 8 AZASIR 13} A EE S48 Bl

H4=0] 22} Al A} (twice-lagged level) = 454 0) 22} A2} 2 H S~ (twice-lagged

3) A maolxe] Aey] fato] tslol A Greene (2008), p.6795 Hx3l7] uleich,
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difference of the dependent variable)E =7 W& FLA50] A 5= A-S A ABHA
t}. §tH Arellano and Bond (1991)—‘5 GMM (generalized method of moment)E- 0|-8-3+
S A A ARG AREEH HpQl p, E AASH ] fsto] 12}
AT 71 o] 3 WA A W52 W AY e AR O] ARt AIRFE AL AL =t
£ AMgsto] 248 314 E ok 0]21$F GMM 34 2= Anderson and Hsiao (1982)9]|
J 2 ubabo) g 24 %] 9] BARS ZA(efficiency gains)3l= -2 3F
O, “Leju} AlR} 52 lagged levels) 7} 2HEE A w40} Ak 7 A Ler
mjof| = o] ELHFE9 7842 Goj x| A Ht} Arellano and Bover (1995)+= Ht} &
7 ' GMM 2R A& AABh=t] 442 S (levels) & == AXFR}
H=(lagged differences) 2 7144 =] %1t} Blundell and Bond (1998)-2 4~&H <=2} 2}
S o8 A4S Aot AIAE GMME 445K o Al2F GMM2
Arellano and Bond (1991)¢] Bt} U2 EA A EAJS zkq1 9l H Yt &2 o519 3t
oA A28 GMM2 A3} 7] 9] o] aiq-t A4S
o YA wAIE sl dst] $15te] AlL" GMME B2 420] =gt
o5 =SS AG5H 71 A& Fo] ARSHA Hok &
Z(moment conditions)> Th-1} o] FEo] x| 7| Ht

mr{n:

E( 1]7.‘10g(}\g OPEHZF)Ut 1)_0 E(A’U’L]tht k)zo (4)
wheret=3,...,T andk > 2
E( z]tAlOg(}\—]X Eﬁz’:)zjtfl)_o E(uztAXZ]t k) 0 (5)

wheret=4,...,T andk > 1

SAINA X, RS0 M S Lehiic, 54 (4 FHEGMM F757)9] 27
S 2T AL AP AREBE LIS £ () 2

A e Mol 5 eleln A2 sstc

460



XLl MY ol Xz 50k 2718 MYE HM2es Ez ot Hlu

3. A=
=27} Al2GE AAE AR [k 7 EE7 54 UNIDO) 7T A3 = Industrial Statistics
Yearbook Database 2] 147]|=, 227)] A|Z 2] A& BI17EA], A, EXJERS o] &
Sheithy Akl g M aE, tAgasta, A4 3a7h4 42 OECDAEAT} 455}
+= Energy Prices and Taxes (2015)o| A =35t <X 4>= FQ H Y V| &EA
= AR A HpES T4F Ao, 183 =7F M52 1 Bojl AJA o itk

o 1 wad | WE | B0 | nn | Ax| A9
LA Ay WS
Hyl713] (Hg,US) 4,569 87,411 18,542 | 11,911 7 | 1,780,840
AAEE (g, US) 4575 | 223,723 | 59211 | 433,286 | 53 | 3,501,400
=21 (Aey,US) 4,575 9,402 2,453 16,356 2 173,060
18 (%) 4,575 156,347 | 53252 | 276,644 | 16 | 2,115,000
IEB: w7HS
AR A e 268 86.7 77.4 423 280 | 2742
AA H]Z(%) 268 349 31.1 183 0.8 79.6
AEE H]5(%) 268 30.2 27.1 19.3 0.5 85.4
7hA B1Z(%) 268 15.9 11.8 15.6 0 62.8
4, 3R A%

4) FH=7}= Belgium, Czech Republic, Finland, France, Germany, Hungary, Japan, Korea
Netherlands, Slovakia, Spain Sweden, United Kingdom, United States©]t}.
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