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GW EE L7z (1), [MKRFEA S
AR AV F = RGOV T (1
)11, HROKBGHEOEABEEE, 2020
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%o
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DY AT 2B, B o521,/
kWp, MESAEETR63T M kWp T, —#HOXK
BAEEA—D—BIOEBXA -7 —OHEM >
A7 L TIE, 5007H, kWp Oflitg b oz,
AR L104F 2 £ BL3 %121, 521 ~6019
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6 % DMEIAIC LY, 601, kWh THIG
LCdH, 55, kWh T LT, BRI
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X, BATOER &L BTS2 L1, BIEDY

(5E468:55 2 75)

HICHBIICHEEC 25 EE R b0 BT,
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M E, SCEBEE & MRBEEICREED 2 W 5
THbo FAMHET RV X — ORI B K
MR E DT H72DICEEZLROIZ, HIEORE
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0.09F], kWh, 20204 C0.1F, kWh, 20254 (2
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10
0 Ll
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X5 FITERMERE, FIT FHERMEE, EXEHE0
T

QB WRE Y A7 25 50 EHRUIK X, &
P, 6%~9%THEET S, LAL, EIBIH
L72¥ A7 256 O HEUI204E M < 728, &
B4ED 1 kWhd 72 ) O FITEEBUER I, #
By AT 209 % Bl & 1358 7% % b DI
%% (FIT 3B ) o FIT B UM% (%05 ik
HFC X 2UET L, Ml & Bh, 20214
i, REMAERE L) BES A2, L
L, KBt 1 kWh & 72 ) P39 B Bl k%
1%, FIT Bl & D 132 2RI T
55 (05), FITIZBWTIE, BREHOAM
BIERICEIIC RS LM TH 5,

2. 6 FEERAKBGAREICHT S FITEAIL
& % COHFEi R E

OEEHKEEIEEIC FIT 238 A L2236 0
COHE il & 2 T3 5, KRpotss®EE, 1t
AREEK N BEEOT T (KT, fihk
T, RIRHTA) ERBETH 0LET S, T
RELIIBFE SRV,

QALK N FEE L DR, 20074E DR
T &AE108 ORI S BRIk (P19
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HMEIRES, 2008) 12HOWT, KT,
Ak Dy (A, ), LNG %01, LNG 86
BEEABSEDLHDE Lz (LARE O
AL, PREHERNCHEBEIRE L C, koLt B
D CTdh o7z (20074F, WREHE IR
1:31.6%, HH10.4%, JKEH9.5%, LNG
485% (FE#E IRt DL ITAE00%)

LNG O #mIE, ING KI5 HE L ING A
EIZNZN50%, 50% LARE L7z BREHY
W BBEIR) Oz TS T, #%E
FHRD COHEMRICEAFITEB I o720 B
HICWGROT— 5 2wz o h V¥ — -
SEHANHS A BHIEBEME,  2005) o

K NFEHEIT5.2 (g-COz kWh)

Ak NFEET42.1 (g-CO2 kWh)

LNG {571%%607.6 (g-CO2kWh)

LNG #4%7%518.8 (g-COz kWh)

KB 56#53.1 (g-COz2 kWh)
[975.2(g-CO2 kWh) x0.316] + [742.1 (g-
CO2/kWh) x0.104] + [742.1 (g-CO2”
kWh) x0.095] + [607.6 (g-CO2kWh) x
0.483x%0.5] + [518.8 (g-CO2 kWh) x0.485
x0.5] =728.9 (g-CO2kWh)

SETR IR A SR TR AL BRE O COPEH
w=7289 (g-CO2kWh)

UbA R COE =] - [RFOL5E & CO2
et ] = DRBLFETE COPkH [l b i ]
7289 (g-CO2, kWh) —53.4 (g-COz kWh)
=675.5 (g-CO2 kWh)

KB EFEEIC & B COHE H ]38 =675
(g-CO2/kWh)

O AKBEIEEIC & B COHEH ]38
1, CO:Ht 4T, 2010-20154F 1 4] 264775 +
¥, 2016-20204 1 [ T5030 05 b >, 2021-2025
AR T644277 b >, 2026-20304F 1 [ T6827
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SB8888888888888888¢8
ShroaoN2oR8RRE8EER 2
HEHHA AR RS
M6 HEAABEREICHT S FITHAILLS CO

BrHmEEE
i) WA AT 20 b O10ERM DY H o KBEIEE
DEINIACAK IR E DAL, BT
B L AT L Ve COHEMmRERD R IL, Kby
HFETE 1 kWh 122w T, 675¢-CO2 kWh,

Ji b 27 5o 20104E7 52044450 FIT # T X
TOEYET, Rt 2892477 b ¥ O mlED T
&% (M6).

2. 7 FTEALLZEHBAHHE
OfEEH KB 33 2 FIT E APk S Tl
A DR R AR T 5 BUMEREIE, KW
588 1 kWh 24 72 0 o J5i il 4 45 1 = 0.24324
(Vv MV kWh) Tatf L7z st oS
i, TiolBhThs FHorVF— -
SEHANHE A BHIEPEME, 1998, p.9)o
(KA O EME MmN RE] (Vv MY
JAE) = [RBbEoE R EER] (kWh
AR < DR 3 AR %] (keal “kWh) +
Usishgs ] (kcal /) v bv),
KBEiEih7 LA M1 kW &7z ) OIERH T
B 1000 (KWh,/4F)
JFIMP AR %L - 2250 (kcal “kWh) ([ JE7H
PR $02250keal ' kWh] 1, KIFEEIZ
B 5 8%H538.1% (1971-19994EF¥) @
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FEEIMAXAB R TH 5o)

JEIMFE B 1 9250 (kcal /) v V),
1kW ¥ 2 7 & o 4F [ J50 3 £ 9 7 = 1000
(kWh 4) %2250 (keal /" kWh) +9250
(kcal /) » hIV) =24324 (1) v bV 4E)
KB 6T 1 kWh o J5 il 4 & =243.24
(Vv bV 4E) 1000 (kWh /4E) =
0.24324 (V) v 1+ v kWh)

KB 656 76 O b 55 40.24324 (V) v b
V. kWh) &I, 2010-20204F 0 1 [
W2, i AR L, 27665690075 F 1Y) v
kv, 2021-20304F o WIS, T A B
1&, 47819005 F 1) v b VIZH b,

220044F DR BN, FEEM MO T H R T
HE L7z a O B A S 2 5T 5, &
PR AV F—)T1E, 20044E1281F 5 K FEED
FEERN L IR BGE,  FE I o Rk
REBETRREL TS (BHEZ A NVF—)T,
2007)s SNEDF—% 2N T 5846, Kb
58 o Ak L, 0.2236 (U v bV
kWh) &40, BiEOEmREE LY S ET/N
S %,

—MERFEZOKNBEORENE
(20044F) : 40.88%

56 T o P A B i (20044F) ¢ 8.81 (M
kWh) =2104.2 (kcal/kWh)

7 B TR o> B 5 BhoRE (20034F-2005
4E) 1394 (MJ/Y v Fv) =9410.5 (kcal
v hV)

1 MJ =238.46kcal, I3, F6
1, EIRSELHE G O 5 20 38.721 (M] V)
v V) XD bEv. PlhoT—5Iiciks
%, 1kWh & 72 1) O KRBT TE O B kil
HE,

2104.2 (kcal /kWh) +9410.5 (kcal V) v

(5E468:55 2 75)

FV) =0.2236 (Vv bV kWh)

1 kWh & 7= ) 5 50.2236 (Y v by
/kWh) % F v TR A iRy & SRS
i, EEHAREICIEEICK T % FITEA
\2& 0, 2010-20204F F I, 25448350077
Uy MVEEIKTE S, 2021-20304F F T
(2, 43915580077 1) v bV o JE il A % &
WTHZENTED,

2. 8 FITEAILLZEHBAZROESN
OKRBHIEBOFEREIC X > THIMKIISE
ARBXELYAEITOWT, FIT EMICHED 5
WA ORI EE AR T 5, 72720, El
iy AR RN AR, GRS 1 X o TR &
EN Do BFIMAKS X, 20084 O FHli#590.5 K
W/ N LIV ~20094E10H20H, 80 KV 73 L
Tholzo TITEHRO=ZDODr— A% I L
7oo r— A1 ARG DS, 20104E D80 N
WSV h S, 43 % CTE D) &t 53
& (KH)o 7 — &2 1 JEIME AR A38 F v
SONVVTHER T D6, r—A 3 1 EIHEA
A0 BV N LIV TREHERT %6 K
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/kWh, 20204E~20294F % Tli&, %119, kWh
PLETHE, WFhoy A4 7, FIT 54
DFENITL, bIDITH S,
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The Costs of Feed-in-Tariff Schemes for Photovoltaic Electricity:
A Comparison of Germany and Japan

TAKEHAMA Asami *

Abstract: In order to counter climate change, we must increase electricity production from
renewable energy sources as quickly as possible. This paper analyzes the costs and economic
benefits of feed-in tariff schemes (hereafter, referred to as FIT) for photovoltaic electricity
(hereafter, referred to as PV electricity) in Japan.

First, the paper examines the FIT scheme for residential PV electricity. This research proposes
a scenario in which 18.5 GW in cumulative capacity of residential PV is installed by 2020 and 31.6
GW by 2030. The scenario projects a twenty-fold increase in cumulative capacity by 2020 and a 40-
fold increase by 2030, from the 2007 level. The research estimates the cost of the FIT
remuneration with privilege for electricity-intensive businesses, the FIT surcharge, avoidable costs
for oil import and avoidable costs for CO2 credit. Second, based on a comparison with Germany,
the research investigates conditions of privilege for electricity-intensive businesses in Japan which
allow reduction of the FIT surcharge. Third, the paper compares the FIT with a high-level tariff
and a rapid degression and the FIT with a low-level tariff and a mild degression. Both FIT
schemes follow a scenario projecting 37 GW of cumulative capacity by 2020 and 79 GW by 2030
including industrial and public PV systems. The research makes clear the following points:

1) The experiences from the German FIT scheme show that PV tariffs must be sufficiently
high to enable PV power producers to have an annual profitability around 10 %. In order to
expand the Japanese PV installation with steady growth, tariffs need to be announced for PV
investors a few years ahead to give them predictability and to reduce investment risks.

2) If oil prices continue at a high level, around 30 to 40 % of the FIT cost for remuneration
could be paid off through the reduced expense for oil imports. When the price of crude oil
continues to increase at 3%/year from the level of $80/barrel, 36% of the FIT cost for
remuneration in 2020 could be paid off through the reduced cost for oil imports.

3) The privilege of the FIT surcharge for electricity-intensive businesses must be given to
businesses which purchase a large amount of electricity from the grid, rather than businesses
which show a large percentage of electricity consumption in comparison with the companies’
annual profit. If the privilege is set according to a percentage of electricity consumption in the

profit, the privileged businesses would be small-scale companies in many cases.

% Professor, Faculty of Social Sciences, Ritsumeikan University
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4) The FIT scheme with high tariffs and rapid degression would lead to a high cost of FIT
remuneration, even if the scheme has a rapid decrease in degression. It is suitable to set a
medium level tariff and degression between the two types of FIT. It is estimated that the FIT
surcharge would be about 0.9 to 1.1 \VkWh in 2020.

Keywords: Photovoltaic electricity, Feed-in-Tariffs, Electricity-intensive businesses, Degression of

tariffs, Remuneration costs, CO2 emission reductions, Oil import costs



