R 20134F HATE [HEFATRIAVF -V RIT A ]

o
HetEtw=-—
[BARDOEFEEIRDRIGEFMER]
Zx T W (BRI

ZIRKFOEFHEBRLET. SHIZEES LOHEOIERHOEEZ Wz w, HH
RO REZGOMBER S FICE#HL P L LIFET.

SHOROMEE, LTI TFIvZIlhoTLEY, HE VAL R0AD LULFEAD,
CORXyb—TVIEIEHICHE LD OTT.

7=k [HROBFEROBREERFHR] THY, ZoMEIr 7))y Y -3/ xh
) 7 2D Hector Pollitt & A, BATUFEEERFOFMNEER A L TR RFEORMEGAED 4 AH
HETHELZDIDOTT.

bBUONRZDOHREZIT- 72 RELTIE, ThETOEL O TIREETREL AL ¥ —
RKEIGEAT S L, 203X MPESFEL LT RVF - ICEER S UBEFICEVEES
525, LVoRESERTLED, bhibhidZhich ro LBl ZH-TBY, ¥ 7
VY 22/ A )7 ZAOEMG EFNVEHNT, RBIZEIHROPEBFELE Lz
I L BP9 EARBIZED H1E, HIERED) £ WITIEFAETRET AV F—1%, B2
JCEARLIRFICD L VHREDL 25T L TT.

ZNTIE, FECASETCWZEFET2, TTARUETIE, 20114F 7 H, HEAOEKRM
EDNF LD ANF =BT 5B RFUREINT WS, 2030 4EIFE TR EIFEIRIC
BB ZO0BIRED, TNENRBELRFICGZ 898 %, A XV AOr 7)) vy - 13
AN ZADEIMG ETFNVERHALT, oMr-3FiLE L7z, £72, 3 20FRIPUIBIT 5,
2020 4£ F T2, 1990 SERR D WL FE D 10%, 15%, 25%HIIE HIZZ & T 5 720 % E ik
RFEBOBEZRAL T, ZOMBIC X 2B EZMoOB, 26 50METEFEHRTTIIRE
b, ToWRIEbNIzE SITRFICE A5 2 0 LT L.

ZNTIE, MEBOFREO ANV F—BK, FFIZ3DOBREHLICHHIILE 2 —3¥T
W72 E 9. TAVF—BREAEIE 2011 4F 6 HICHEH T & L ¥ — BRI B X 0 2013 4F
DR s ERIRBALX RO E 2 HMIZHE L T L7z, S OXEOER IZEREEMEI Y KR & 2
STWF9,

IANVF—BEESREKIE, 2030 TO=ZD0BFEMKELZERITIRLE L. ToOREEH»
RirE 26N ERVEYT. ZOZRAVF—REICHET A ®EINFEICIE, SKEIFER
W2 X B2EDOMMB L5, F2E GDP, MEFEN A, BT ANVF—HELEDVFHFLIRBE SR
TWwWET.

_11_



WM ABOR 45 36 &5 17 Gl 55 %) 2014 4E5 H
@

BIREREICE LT, HATRERIER 21T o 72/ RE 1 EE L 0 oI, FHR
LiRDRELGIFREZZTE L, TAM20124E7 HH 5 8 HF TICEIEEIR, FICEFI%E
2030 £ TERIZT B, 15%I2T 50, 20%ICT A0S LT, WAWBALRLTY ¥ 7k
Ty 7 axy bEPBHFD LLRTREROFMEOE T, Toilk% T LD/ERTT
CTEOLBYICHERCOPERMN R ZREMGTEY £3. 2012449 HIC AV F—BREAH#KIE
R = AL F— BRI O R TR0 %2, SHROEORMZ AV F—BiEL LT
WIRELZ L7

COBEPRUL, bEHLEIBHEIESINDEOL Y TLEY, #REIETEIT2%LT, B
SDEGERREL, BPEDLTLTVE L 20/, COBIRICOVTHARREREZ &,
(ROBHAE T LD LA E P OHIIER ICHA > 72T,

ZhbdoT, 20124F 12 JITHAE L - BREHBUFIE, MIRFERBIFTELOLNZZD
FH AV F —BREEIE E IR LT, EREESBROAMETREIAVF - LT, HL
WIAVF -Gl AV THIEERHLTVET.

BEETIE, FEHLOCBHORAN I AV F I RSN T ARnwZ b HoT, £
72 BT BHE D P T A O F — BREEHRIE TR SN 72 3 D 0BRSS 29 AL L TE 2D D
bHY T LZDT, bRbROGHIZZD 3 DOEIRRIIETHTHH 2TV T L7z

ZD3DDBPDONE %, AR VO THHICHH S E T2 & v BnET. £
3OOERFEO12H, 2030 4FEFEEELT DY F )4 TTH, 5 5IIMHEEEIEFIRE O 2010
FEOBFHKLTT A, FHREIE26%THY, HELD 10%55 KT, HE ORI OEH G138
5% ThHo7-BFT. 10%HATNELZAINEF—THY, I KMANERELETN
THBY . BIEVPKDIEET, &EREED 63% 2 5D TWET

ARAHARDORBFHATIC T THNTz, T AV F— IR o 2030 4F O B TT.
JEFEDS 45% & 72 > TWE 2%, T AN F—BERIEO R TIX, 21 0 2030 FEEY e
TFUFIE, FAEVREZAVEF—=D35%, KIIHB65% L% >TVWET.

HFHSREZEFENRMEHETT. 201241213 1.1 RkWh T, AV F—FEAKRFH TiX
10%3 2 CT12KkWh TL7225, ZOETIZ1IIRKkWh TTOT, FIRX Y 10% FEEE T %
L3 EWw) LT, HHIHET A LZLEVET

# 20, 2030 FFEIE 15% ¥ F ) A TTAHAETRI AV F—13 5%, KNFE10%ZhEht
Oy FYAIDMAT LICHRY T

FEI3IDHEFE20~25% 2 F ) F TTPHFANELAINVF—1E5%~10%, &KL 10% 3>
WHZLizhh T

ChETF I FTE D GDP, RFICHZHHELHARD 4 OOKRFERLWEHRENET VE
flio CTRAELZDIDOTYT. T TlLDNAZEFTVIZEARNIZ, CGE EF V&) — T
TIVEFRHLZZbOTY

COIRMBIFFIE25% > F VA ER=-AICT S E &I, FEEZB%ICHSL, EHVwERF

_12_



R 20134F HATE [HEFATRIAVF -V RIT A ]

)
TS T E, ZOZFIT7EBVIZGDPA, YA F ARG LIENRENTVET. 4900

e O T3 RITE 20 5 DM RDS, HHEE T D GDP DOV A F AN - L b
CENRTVWET,

FNTIE, DNUONAEMG ETFNVERHALZE YT ) A HOEEBEIE) BRoTWLIDT
L&

ZOHNIZEMG ETFTVIZOWTHHICHAMSE TV E T 3. E3MG (An energy-
environment-economy (E3) model at the global level) E7NWVIZ7 v 7 v Y RELE T T
Vw Y -xa)/ X b s REw) R L, ZEILZHMN~ 7 ait&ET VT
»YFT. B, CGEETNWVIE, T ANF— - & - BFOMERE ERMIZHHT 572
OOV —E LT, HARHEZLZETEREZ>TWLETIVTTR, TOETNVITHEFOE
EEWEFIRELTBY, WbWwd, 759747 - 79 MIRICE-T, BlAIEHEATRE
IANF - ERED GDP 2L LIFA2THERDEDH I VRMA TR nE v ) LR - T
WET, BVIATTEFATREIANVE —AOREPLEARENTY, HoFMToRENDL
1) EMRENLSZTRAZ L) ETTOT, BFSEMICIHETRLALF—FKED
FRFERIRB DTV ENZVE V) ZETY. BHA, HFOEEHHEOT TIEZ OHGEGHITIK
VLFETD, BEORFIEILT LISEHWREBIISHLLESIoVTTA. COETFTLVOE
N7-mdd Y T35, KBHOBKRES ZTIIEKNZLET.

CHIZHARTEIMG E7 VI, BEOAHBWIIFIIHED0LEL W) T L EHiRE TS,
TAYIVT v OEMTFEEFRBICES L EFTNVTT. FIZIETHAETRED A VX -0 KN, AR
WELE L THMBEN AR =< A2 (GDPREML L) & BV IHIANENTW SRR A
WHETHILETINVEVZET

BUONDOETVGMIET T ) AR—ZATITVELT, TikD k)%, 12O F )+ %5k
FLFEL ZoFT, 2030 FEHEH 25% & BALRZFHO LW F ) FBRR—ZAF 4 ¥
FUFERY FT

BIZIEZ T TIRETE 25% & EHIRIIE 10% H 5 L v did, FFE% 2030 4F F TlZ 25% #EFF
L7235, 1990 4F 1T 2020 FIC bk FEZ 10%HIE T2 &) T & TY. 2T,
JE3E 25% & I FERIF 15% & o TV ET5, THIEEIEZ 25%HEHF L 2255 CO2 % 1990 4F
AT 2020 4EIC 1I5%HITR L 2w & WwiF v, F722 2 CTUEIETE 25%, ik #EHIR 25% T3 25,
RN/ A= a3

2FHEIC, TITIHEFEL% LREMHRLLE L > TWETH, 1 2030 4 F THFE
15% & #EFE L 2205 S R FFFNE 2T L2 TR L, REHF 10%, 15%, 25%dH LI LAE
AFT. LT, WBICEBEOLRZHHZLLEL>TWETL, I 2030 4 F CTIIH
FEuE B LZRIORFERPA LN E2BERLTBY, REH 10%, 15%, 25% b L
CLNFEZET. IhTREFLETE ROV FUFELRD T

_13_



WM ABOR 45 36 &5 17 Gl 55 %) 2014 4E5 H
@

R2MDOYF ) FIZOWTETFTIVCEHE L F LR, B 25% & ML EoHlR A% »
TF)FICHART, BREul T bREOLZVWYF ) FIE, DTS GDP & EIFTw
9. FUTRENZVEEIL, RBICT DT TTAGDP I T35 I 15% Thk
FHFI A VAL, 5 25% TREFHIOLVIKEESHE VLD LR VWTT

B, bEPEVPOEIAF AR EPEVVETE, FREERSTE, UobaREE R
SHRVEVITRVOT, LABEZ ) REFEZOREZND LY, TOMEEEIRER S
n, WERDLZ ) T,

722L, ZOH)BICHANRBIANVF—DEAINETOT, EEMEVBINET. BfED
CGE EFNIIININ EBIITAF AR A2DOTTIINE DL, bhvbho E3MG O Tl
GDPiRIZEAEEDLLLVWTTY. ESMGETNVORETOHLETEF LX) ICHETID &
S WD I, BHATRIAVF—DOEENRIZL > TEMIITZ X220 £7.

Zhu, BT REZ 5%MERFT AL L HART, FERYTICLETE, KT ERERRA
BRWHEEIZE, DIl OWBE~AFRER ) T3, RERKE 10%, 15%, 25%0F
T, TNEERTLOICRERZEALT, TOBINEMOBIS, 72& 2 1 3FEBL% Wbl L
T AHAIIEHBEIIE LS NBF I IR E0W) T EERLTVET,

ZRLETE, Db RIMRVESE, RO 2 i & bk FZifl#
EMPTT, TOERDLDICHEBRZEALT, TOBINE I ORFIEEEEOBI B
NE, GDPIR I %222 RLTVET. WhWLRERO “HEEYLORENDRLHLAD
ETNGHTHHNATCET

INDEBEDATA FIZEY FT8, HAxDEFLVHMELR BERYXOOIF) 4+ T HEE
WHEZ AN —OREGIERICL D2ENFEERRICLD, EHBEIME GDPXEICORDB LI L
D0 T

LMD, bUbNOEFLGHE CGE EFVANOKREIAELEZTT. £H93 2
HED )25 ) TEVE L7

_14_



R 20134F HATE [HEFATRIAVF -V RIT A ]
@

%
¥ Aims of this study
3

Review of energy policy after

An Economic and Environmental “ Fukushima accident

Assessment of Future Electricity

Generation Mixes in Japan ¥ The Three Options of the Ene

Contents »~ Environment Council

: ) Results

e
ql Conclusion
3

'Aims of This Study

/Analyse the economic and environmental impacts of\
the three options for the share of nuclear

power(NPP) in energy generation in 2030 proposed in
the report Options for Energy and the Environment

\(Options) Y,

Aims of this study

.qnalyse the contribution of Environmental Tax
Reform (ETR) to achieving the targets, reducing
greenhouse-gas (GHG) emissions (-10%, -15% and -
25% by 2020 compared to the 1990 level)

. J

Japanese government set up the Energy and
Environment Council in October 2011, which is
chaired by the Prime Minister and implemented
the Feed-in Tariff for Renewable Electric Energy in

Review of energy summer 2012.
. In June 2012 the Energy and Environment Council
p0|lcy after the prog d for public di: ion three options for NPP
share in 2030 (0%, 15%, and 20-25%).

Fukushima accident

Options includes estimates of the potential
impacts on electricity prices, real GDP and GHG
emissions, as well as estimates of investment
costs for renewable energies and energy
conservation.
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| The conclusion of the public discussions was
that the zero-NPP scenario had the strongest
support.

ﬂl’herefore, the Innovative Strategy for Energy and
the Environment (Strategy) by Energy Environment
Council sets out three principles for achieving the
\goal of zero NPP by 2030

/.The 40 years lifetime rule will be stringently applied.
@Only those nuclear power plants whose safety has been
verified by the Nuclear Regulation Authority will be
permitted to operate.
@ No construction of new nuclear power plants will be
\ permitted.

-

Table 1 Public Opinions for 2030 Nuclear Scenarios

(July ~ August 2013)

Debate
ens

2030
NPP
Scenarios

Hearings
(11 places)

forum forum by

1,542
peoples

89,124
peoples

Hearing by  Hearing by
telephone

Hearing Hearing by
participants by mail
285 peoples 670

peopl

participants
57 peoples
e

100% 100% 100% 100% 100%

) ( Faced by strong opposition from business 7

groups including Nihon Keidanren to the zero-

NPP )

The new government, formed after the
elections of December 2012, yet does not
put forward any concrete plan for future
energy policy.

We therefore take the Options report
published under the former administration
as the primary background for our analysis.

The Three Options of
the Energy and

Environment Council

./As is shown in Figure 1,2,4 the level of electricity N
generation is largely unchanged in the scenarios,
and the largest differences between the scenarios
are the shares of NPP, fossil combustion plants and

\renewable plants.

J
~

-/ The Strategy did not propose concrete policies
for promoting the uptake of renewables.

However, the Feed-in Tariff Law for Renewable
Electric Energy had achieved fairly good results

\by the end of 2012.

Consequently, it seems likely that this policy will
play an important role in promoting renewables
in Japan up to 2030.

Figure 1 NPP Zero Scenario

12,000

e 35/ <— Thermal
#,000

— Renewables

6,000

4,000 —

NPP
2,000

Energy Basic Plan
before accident

2010

Source; Energy Environment Council(2012)
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Figure 2 NPP 15% Scenario Figure 3 NPP 20~25 % Scenario
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() :
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Zero before accident
Source; Energy Environment Council(2012) Source; Energy Environment Council(2012)

D (The table2 shows the economic effects as the
difference between the scenario results and the
business as usual (BAU).

In every analysis the highest power prices and
the lowest levels of GDP are seen in the zero-
NPP scenario, although it should be noted that
the difference between the scenarios is not
large.

Table 2 The gap between levels of real
GDP by the scenarios in 2030

2010 2030

0% NPP 15% 20-25%
before after NPP
additional  additional
measures

Real GDP in 2030 {ivillion yen)

636

511 (2030 BAU)
624

(2030 BAU)

Keio Univ. 625
(2030 BAU)

3 609
(2030 BAU)

Source: The Energy and Environment Council (2012), edited by authors.

E3MG Model and
description of scenarios

4

e e

3
oA

[
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\ Analysis with E3MG model

| E3MG is a multi-national, multi-sectoral, macro-
econometric model that is based on the principle
of effective demand, and which is equipped with a
relatively detailed treatment of the tax system.

m=)| This paper uses E3MG to compare the outcomes
of the three options for different shares of
nuclear power generation, under different GHG
emission constraints.
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Figure 4 Modelling Structure
— E3MG Model

ECONOMY
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activity
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‘ Description of scenarios ‘

Our approach is scenario-based. We consider twelve
scenarios in total.

e scenario wi nuclear share and no carbon
targets being met is the “reference” scenario for the
analysis.

Table 3 Description of scenarios

Carbon target,
2020 compared to 1990 levels

No carbon -10% 15% 25%
Target
Nuclear share
25% in 2030 N25Cn N25C10 N25C15 N25C25
Nuclear share
15% in 2030 CEEED N15C10  N15C15  N15C25
Nuclear share CEEn TS NOOCIS NDOC2S

0% in 2030

Results

Figure 5 Carbon Restrictions and Carbon |

Tax rates in NPP Zero Scenario .= !'j’_ J
S 48485 B o
40000 - A HA/tco, o
30000 - /
20000 - 1
o

10000 -

0 T T 1

=0
#HFEL  -10% -15% -25%

Table 4 Macroeconomic impacts of reducing the share
of nuclear power (2030, % difference from N25Cn)

The combination of the factors outlined above means that there
is a small increase in GDP overall when there is a lower nuclear
share. This is due primarily to higher investment in building the

new plants.
N15Cn NOOCn
15% share; 0% share

0.07 0.03

p 0.05 0.07
002 -0.43
0.44 2.11
i 001 0.00
imports | 0.18 0.60
0.00 0.48
2.64 6.90

Sources: Authors’ own estimations by E3MG.

The main economic impacts of
the scenarios arise from:

== /Changes in consumption and imports of \

fossil fuels

Changes in electricity prices

==)| Investment in new power plants

==) The carbon tax rate required to meet the
emission targets

==)| The use of revenues from the carbon tax /

_18_
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Figure 6 Impacts on GDP in 2030 for each carbon target
(% difference from N25Cn)

In summary, our analysis shows that a lower
nuclear share and a higher carbon target produce
in general better results for GDP

L
e 1N
oo

None 0% s 2%

Sources: Authors’ own estimations by E3MG

Conclusion

our analysis showed the most favourable effects as
arising from the zero and 15%NPP scenarios.

=) ( The reason for the differences between scenarios in our
analysis is that, in the case of zero-NPP scenario, the
additional investment required for renewables boosts
effective demand, resulting in higher employment and
levels of real GDP.

=) (This more than compensates for the negative effect on
consumption of the slight increase in electricity prices.

mm) | This is the principal contrast between our results and
the results of the CGE-based analyses.

~

/On the other hand, the revenue-neutral
environmental tax reform, which does not increase
the national tax burden, will result in higher levels of
employment and GDP, compared with the scenario

\without a carbon tax.

J

I in summary, the results from the analysis find that
both denuclearization and meeting the GHG
reduction targets can have small benefits for the

\Japanese economy, if well implemented.

'i

Thank you for your kind attention!

L

aililll|
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Appendix 3
Key assumptions in the
scenarios
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Table A1 Environmental outcomes in the scenarios

Nuclear share in 2030 | CO, emissions in 2020 | Carbon tax rate (yen / t-CO,)
cornpared to 1990 (%) in 2020
25%

s o
N 10% 2.7 o
0% 11 o

N: 0 25% -10.0 5,289
10% -100 8,022
0% -10.0 9,477
25% -15.0 11,901
10% -15.0 16,970
N 5 0% -15.0 17,631
N25C25 25% -25.0 37,025
N15C25 10% 250 42,755
NO0C25 0% -25.0 48,485

Sources: Authors’ own estimations by E3MG.
Note: Results are for energy CO, emissions. Carbon tax rates are in 2010 prices.

Table A2:
Power mix in the scenarios, % of generation,
2030

- 5% NPP 5% NPP 0% NPP
25 15 0
25 30 35

18 20 21

cas Y 29 38

Total 100 100 100

Source: The Energy and Environment Council (2012)

Table A3: Generation required in 2030

(additional to 2010 values) (TWh)

2010 5% NPP 15% NPP 0% NPP
value

290 250 (0) 150 (0) 0(0)
Renewables 110 250(140) 300 (190) 350 (240)
300 270 (0) 290 (0) 380 (80)
i 390 230 (0) 260 (0) 270 (0)

1090 1000(140) 1000(190) 1000(320)

Table A4:
Additional investment for renewables in the
scenarios

$: ALY 25% NPP 5% NPP 0% NPP

1036 1127 1127
608 608 843
45 426 555
8 79 103
0 0 80
1697 2149 2708

Source: The Energy and Environment Council (2012)

Reference Data

<List of power generation costs>!

vieg | ING | Oired | Small- v
Yoclr | Cobd Gl Sobr | Solw | Wiad | Wisé  Bowwss| G | O
g | b | el | eral byndes |, S power | pover | power, | gower, | fired |coeeer | cogenen | Fuelcel
%_ i m’;« (\m\: nepva m’: ) oubore | oftor | pover | an | mon
E::? G4~ 81 100j265~202) 23| 15| 105 714 3§ | B4 98 15| B4
R—
0o | 90~ 95 107)360~2211 106 206] 380 359) 135 | M8 106 171] 1009
Wm0 90~ 102 104]364~25) 106| 206 19.l| 154 B3] 162 M8 11| 186 204
80 [ 90~ 03] 109 49~210) 106] 206 151]| A1 ) ) (1 9 1) 9 [ S0 1 B
4 o sl el i e
; blslen udThio 06k
plat

Source: The Energy and Environment Council (2012)

Table AS: Additional investment in the
scenarios

25% NPP 30.5trn Yen 3.0trn Yen 80trn Yen
% NPP 38.7 trn Yen 3.4trn Yen 80trn Yen
5.2trn Yen 100 trn Yen

0% NPP 48.7 trn Yen

Note: Figures for new plants are authors’ own calculations.
Figures for power lines and energy efficiency are essentially the same
as those in Table 1 in the main text
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Table A6: Selected sectoral impacts (output, 2030)

At the sectoral level, other than gas supply it is typically the sectors that
provide investment goods that benefit from a reduced share of nuclear .

Consumer sectors benefit from higher household spending (due to the
lower income tax rates) but the energy-intensive sectors and those
exposed to international competition may lose out.

NOOCn v N25Cn
(denuclearization)

NOOC25 v NOOCn
(high carbon price)

M_ Hotels & Catering 6.2
Other Business Services B
Communications 3.0
Professional Services 2.6
Textiles & Clothing 27
Eifment  TTENSPOME o4

Electronics =ikl
Textiles & Clot! Basic Metals -16
Mech. Engineering -1.8

Motor Vehicles -18

Industries related to Photovoltaics System
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