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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.
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Table 1. PV module production, PV system cost and
Price Indexes

# 1. KGEMEY 2 — VAR, 2 2 K, Wli5 4L

2 — VORI E L ZOREE, KB EEEL AT g | EFE | REBLEEE | COST | oqpn cPI
(kW) (kW) (H/W)

- g % 1979 86 86 14,000 101.7 72.9
LD AR, STOOYIES (CGPLCPD O %K 1980 291 377 8,000 114.4 78.4
o — 1981 1,024 1,401 7,000 114.6 81.5
T—HERLTWVD. 1982 2123 3524 4,400 114.9 83.6
1983 4,826 8.350 3,600 1141 852
1979~1988 HFE O HMIZ >\ T, K&EM O£ 1984 6.918 15.268 2630 1144 87.1
1985 9,520 24,788 2,220 112.5 88.8
Va—)La A NBNEDODLGHBICHERFINT 1986 11.140 35.928 1.812 106.5 88.8
1987 10,725 46,653 1,930 104.7 89.2
3 D% % BB Ve == 1988 10,101 56,754 1,926 1041 89.9
BYZORHESRL T = OIS S 1989 12,252 69,006 1,900 106.9 925
— o g L vk . 1990 14,570 83,576 1,900 108.2 95.4
AT LOFHAERTZ S RVOT, BRI NIZO 1991 17,827 101,403 1,934 108.7 98.0
1992 17,196 118,599 1,932 107.5 99.6
BYAT La A bTEARSKBERET Y 2 —/1= 1993 14,972 133,571 1,900 105.7 100.9
1994 16,311 149,882 1,900 104.2 101.2
ARNToD. 1995 19,198 169,080 1,700 103.1 101.0
1996 27,982 197.062 1,200 101.6 101.4
1997 43,258 240,320 1,000 102.6 103.5
1998 54,031 294,351 900 100.4 103.7
16,000 " = 12,000 1999 94,143 388,494 900 99.6 103.2
= 2000 133,695 522,189 810 99.1 102.6
14,000 %EHE(MW) 2001 188,590 710,779 758 96.6 101.5
1 10,000 2002]  274.300 985.079 710 95.0 100.9
12,000 2003 407,714 1,392,793 690 945 100.7
o 8000 2004 658,077 2,050,870 675 96.0 100.6
10,000 AT LAANH/W) ’ 2005 883,759 2,934,629 661 97.7 100.4
2006 871.638 3,806,267 683 99.7 100.6
8,000 4 6,000 2007 911,550 4717.817 696 102.0 101.0
2008 1,120,521 5,838,338 723 105.2 102.1
6,000 2009 1.668,531 7.506.869 606 99.8 100.4
1 4,000 2010| 2538814 10,045,683 566 100.2 99.9
4,000 2011 2,685,573 12,731,256 468 101.6 99.8
1 2000 2012 4.371.274 17,102,530 427 100.5 995
2,000 ' 2013[ 8.625.377 25,727,907 380 102.4 100.4
2014 9,872,006 35,599,913 348 105.3 103.4
0 0 2015] 7,956,713 43,556,626 330 101.8 103.3

Fig.1 PV module production and PV system cost
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Fig.2 Price Index, CGPI and CPI
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Fig.3 Share of PV module for export and for domestic
power generation (%)
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Fig.4 PV system cost and production of PV module
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10 2 6 ODOHRMICE T B HESIRE L R E R
9 WERBAE R
\ COST COST/CGPI COST/CPI
8 o HE |75 F%) | R2 [F(%) | R2 |F(%) | R2
1979-1986 8 79.69] 0.980| 79.30] 0.992 77.95 0.992
7 . 1987-1994 8 99.52| 0.116| 98.95| 0.119] 91.53 0.978
-0 ‘\A 1995-1998 4 46.65[ 0.901| 47.87| 0.894] 44.95 0.908
6 TG | 1997-2007 9 93.53[ 0.717 93.08] 0.893] 94.11 0.721
2008-2015 8 76.87| 0.971] 76.60{ 0.979| 76.31 0.983
5 1979-2015 37 82.56[ 0.964| 83.17| 0.967| 81.21 0.962
4 6 8 10 12 14 16 18
IZB W TR ESRE % %a ~0.
Log(GAE HAFEKW) F 2BV TIRERKR IZZL OHA 0.7~0.97
BETHY, BRI ELTHEDCHESATND
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Fig.5 Double logarithmic chart of PV system cost and
the cumulative production of PV module(1979-2015)
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Fig.5 Prediction of future PV system cost
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