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Learning Curve Analysis of Photovoltaic System Cost in Japan
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Abstract
This study shows a learning curve approach of photovoltaic (PV) cost in Japan. The cost data and the amount of
production data of Japanese PV between 1979 and 2015 are combined to find the progress index (Cost reduction rate
when the cumulative production is doubled). The cost data is modified with the consumer price index and the
corporate goods price index. Applying the amounts of cumulative PV module production as the independent variable,
the regression analysis of learning curve model showed that the progress index between 1979 and 2015 is 82.6%. But
it is 76.9% between 2008 and 2015. This means that the large cost reduction happened in this period. Future PV cost is

estimated by extension of this progress index depending on the amount of future cumulative production of PV.

Keywords: Learning Curve, Photovoltaics, Progress Index, Learning Rate, Cumulative Production
F—U— R AR, R EIE, R, B R, R4 ERE

1. FL&HIC

INETELOBAE, Hifioax N FRIE, &0
DOWFFEIEE L TV D HEMEICL - TITh i, 7k
ORI E THRa A PRRERINTEL. KEERE
VAT AOWEITIE, BENIC R &, it v — 27 W
bV aRb a2 LDLE, ATRDOMMBIZL ST
RENTWD. 20O K5 IR0 EMNFRIX, £D5
BOHEMFICLDHER TH Y, ERMRBILIT R S
NTWiawn, iz 2 ME T O BB Z8 H0% Ry i d <
Y, RN TIEEBNICEIRD VI G %
H 220, a2 MET 25 &8 29 fok o 2R IL
ZHETHY, MEMEOEEEZ KT Z L BE N
> 7.

oL R THMETANEEIR R, BEOT —X
EFRAVWEERFMNZET L E LT, 2EBREMNAL
THRkDOa A MERFTT DI BTN TSR
Wl T, FEMBRICL > TRKBERBEV AT 40
AANERFTLIEAOMELZIKY Y, A ARD i
FoF—2z2FA L TEEBMBE DT 2R A&7
S TW5A.

2. 2EHROERXIE
BRI NTEAHBLRBRE VI FEHOMEE EEN
WWRTIE, FNECIITbRCAERDO A, T2
PHLBBEAERZHAVIONERTHD. HPLEK
FRBAERE WO EEE AN TH L&, EY
iRz ek LU T LIk s. W
Yn=AX P (1)

ZZT Yn:nFEz=v FOHEMHZHVDOa X |

X:1»bnFEr=y NETORBEEER

A:FE—Fa2=y bOEFEaRX b

B RIEAEFEICED = A FOWAEE
IhErARAHEERTRET I EUTOL Tk
5.

LOG(Yn)=LOG(A)—B*LOG(X) (2)
WEDL OLE-BITHT2ERER»L, LT
DL RFEMBOFENEETHINATND.
TRABAEEDN 2 (FIChD &, AEIRA DB —E
HAERLTKTT 5, @
INEHFHIIRATHEUTOLIICRD.

Xo& Xy &0V ZODORHORBAEERNLD LD &L 2
FICe D562 MET L.
Xpy=2X, (3)



oL xR (Progress Index) FZ LT X

ICEET D.

F=Yby/ Y= (Xb/ Xa) P=2"F (4)
BEENDLLLEODHLUTOLI RBARIIARD.
B=—LOG(F)/LOG(2) (5)

BB FIIRBEEERD 2R LEDaR
METFOEEEZRLTWD.F OMEIT1T X0 /AE
WD T,100 T T AR—k Y NERIZTDZZEN
ITONTWD.F /AT EENE T FEDRNR
REW. 7oL 2 EF=0.80 L &, BREEAEEN 2751
RHLEEIWZAXDNN 80ICETTHZLAERLT
w5,

FEBBRIAMEB O~ m RBRDOET LT
HOEEEOEMITEFEL TRV, KEEERE S A
T AL, R ay, SRR, TR
7 AV 3y ALEH, RN e KRR O B A
W& DM ARG ST E OHMICRE L TV,
HHREDOBEDT —ZIZHOWT, il RigAERE
BhE D it XA M E Lo THEHMBRO T T T
R L, IENICIZAMIC = A FBIE T 50, )
WWZED IR METOREITESLHREDITR> T
&, BRI EFIREBICE SN T OREET
L RWMEEROMRICE bl TEEHEDENAE

CIE K o T ZENEFDOHATHD.

3. ZFEHBRICLIDIIRILX—BHEORERR

1980 AFRIZ= R AV FXF—DO B TH D TIiIThbiLz

HigR 2 L= MFgE & LTIk, KB EEEE
@Ayﬁx&yb@w%@:x%%M#%é“>%
i@iaxuxﬁét%ﬁ&%/nﬁw®:xb7
— Z &R LT, 1979-1989 4E BB 5 58 ih i

T 55 ﬁ%ﬁoﬁﬂ>%@%1ww4%8$§
DHMIZHONTH HARDKEEFEED X Mo
THFEMBIE D20 ET-o T, UTOR@maeHET
WA, (3) (4) (5)

(1)1979~1986 4L IZIL, FIX T0~80%RETH v,

REHIZ 2 A METFAAEL TS,

(2)1987~1994 FE 2%, FIZ K& < =2 XA MEFIX
&L 7z,

(3)1995~1998 FE 2L, FIIHFOAMIT/hEL 7
D, 22 METRAEALTWS.

1979-1998 EE @ 19 FE R 0 HMIC B W T

B=0.277 TH v, #HAIEH F=0.826(82.6%) & 72 >
TWiz &I D 3 2 ME T, e & A RO
RIZEDHLDOTH o777, 1980 FEREKEND =R LF
—flitg DRI BEIN T2 A METRAE LR o
7. L2y L, 1995 AEFELIERICIZH O, A2 A ME
T4 T 7o, ZHIXBN O EE T3 5 i BhBUR
WXk TEEMHEINTEZDEEX LN TWVD

4. KIFEBWHFELOR b

X 1121%, AAICE T D 1979~2015 4 O K E

&%/wamﬁﬁikk%%%@/ZTA@ﬂx
DOREEERL TS,

F 11213, 1979~2015 4EE D HIM O KB EME P
a—/LORHMEEZEORME, KIEXKE AT
LDAaR L, Sleo0WfitEE (CGPICPI) @ ##
T—HERLTWND.

1979~1988 4EEDHIMIZ >\ Tk, K& o &
Ya—/La A MR NEDO L MICHEERESH T
BO.ZOKMEESRLTCWVWD. ZOHBEICITRES
2T LOFHERKITILBRVDOT, BRI NLTZD
BV AT LA MTEHRESKBEREY 2 —1 2
ARNTHD.

16,000 — 12,000
» =

. HBHAE (MW)
' 1 10,000
12,000

s o= 8,000
10000 | L RFLIAXMFE/W)
8,000 1 6,000
6,000 1 4,000
4,000
2,000 1 2000

DA NI O = NI — LW — M Lo
00 VXV ODDDDDDDOOODO OO — —
DDA OO0 OO0 OO
i BEe B B B B B e B B e B e BN [ aN BN BaN BiaN BEaN BiaN]

Fig.1 PV module production and PV system cost
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Fig.5 Prediction of future PV system cost
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