Supplementary information

A BREAK-EVEN ANALYSIS AND IMPACT ANALYSIS
OF RESIDENTIAL SOLAR PHOTOVOLTAIC SYSTEMS
CONSIDERING STATE SOLAR INCENTIVES

Minhyun LEE, Tachoon HONG, Choongwan KOO, Chan-Joong KIM

Technological and Economic Development of Economy
DOI:10.3846/20294913.2016.1212745



1 - - - - - - - %001 - - o3re] aN
€ DTS sikg1  DHAS/001$ - - - - %08 00S°0T$ %S€ MMoEeyD DN
1afedxey/
(3 - - - d4dNn 000°9$ M/000°€$ - %001 000°T$ 00S$ ssuig JIIN
0 - - - - - - - - - - uosyoe( SIN
1 - - - 44N 000°05$ M/000C$ - - - - Lo sesuey O
(3 - - - AN S1502 JO %09 10 000°06$  M>/00S1$ %001 %001 - - sijodesuurN - NN
4 dN sik /1 €0°0$ 44N - M/00T$ - - - - jonaq TN
0 - - - - - - - - - - puepIod HN
4 OHYS sik 61 OAAS/SLI$  dUS - 18 000°T$ %001 %001 - - alowmreq  JN
S od4S sih 61 OMAS/S 9578 IS 0STF$ M/007$ %001 %001 000°T$ %ST uojsogq VIN
[4 - - - - - - - %001 00S°CI$ %08 SUBI[IQ MON VT
1 - - - - - - - - 00s$ AM/000°€$ I[IASINOT A
1 - - - - - - - %001 - - BIIIM SA
(3 - - - dan 000F$ M/000C$ %001 %001 - - sijodeuerpu; NI
€ oddS sik 61 OHdYS/S0T$  JAS 000°0T$ M/005T$ - %001 - - ogeoryD TI
1£/000°$
T - - - - - - - - sk ¥ J4/06€$ astog ar
14 - - - 44N 00S¥$ 4I£0°9% %001 %001 000°€$ %ST SQUIOIN s VI
14 - - - - - - - %001 000°S$ %SE N[NOUOH IH
4 dN I ¢ L1°0$ - - - - - 00S°01$ %S€ BJURY VO
€ - - - 44N 000°0Z$ M/000C$ %001 %001 - - ety T4
sk 0z-11 e 14/0S$
€ od4S s1K01-1  DTYS/SET$  ddS 000°ST$ M/0STT$ %001 - - - uojdurwppy - 4d
BIqUIN[OD)
€ JOHUS S1£ 61 OddS/L6€$  AAS 000°01$ MY/005$ - %001 - - jopmsia  Dd
€ - - - 434S 00S°TT$ MN/0SLT$ %001 %001 - - yodaSpug 1D
4 >d s1 01 L0°0$ 44N 000°0T$ M/000°T$ %001 %001 - - ToAuL (0)8)
4 - - - pd¥S - MY/00T$ - %001 - - sapPBuy S0T YO
4 - - - Sd¥N  S1S0D JO %0 10 000°0S$  M/001$ %001 %001 000°T$ %ST XIua0yd A4
0 - - - - - - - - - - NP0 NIT AV
0 - - - - - - - - - - weygurarg TV
0 - - - - - - - - - - sferopuy Ny
ad47, den junowry adA4y, dep junowry dep junowry
soAnuaOUT  (YM/$) SPATIUDUT PISEq-20UBWLIONIS] (M/$) seanuadur paseq-Ajoede) (%) qALS (%) eALd (%) YPa1 Xe) dwooul ajelg
Jo "oN SIAIIUIDIUI [SE)) SOATJUOUT XBJ, JSiis) BN

2Je)s B UT SaNId Jo81e) Aq SIAIIUIUL Je[0S "V IS d[qe],



"wR)sAs A J Te[os Y} Jo uonerauad AJ01I303[2 2y} UO Paseq PO Xe) JWO0OUT 9)e)s SIAPO 1e)s YT, pue {(IL/06€$ = (98T Xe) 5o[es) 048"/ x(ded)1£/000°6$)
JIPaID Xe) SWODUI 33e)s JO pedysur (1£/000°$ :ded) s1eak 221y 3xau 10§ 14 19d 9407 TB2A ISIY Y} UT 94(F) UOONPIP XB} JWODUI SIPO 33eIs YT, {(1£0°9$
= (xeaf 351y 2y} Ul UORRIOUIS AJOLID[D PAFRWIISI)YMNOFS L X (JBT JANUDUN)YAMY/SL 0$) T84 ISI 29U} Ul UOHRIIUSS AJIOLIJOI[d PAJRWIIISI Y} UO Paseq
saAnuaOUT paseq-£yoeded s19Po dJes oYL, ‘wiesdord dyels 03 SIPAI S (S9YRIYII0 £BI9UD A[qEMIUDI IB[OS 0} 1951 DS, ‘wierdoxd Lun 03 s15a1 dN),
cwrexSoxd ajeqar ajels 03 s1ajo1 d4Sp ‘urexSoxd ajeqa1 L)MN 0 SIJAI I, ‘UoNduraxs Xe) sa[es 03 SI9JoI 1Sq ‘uonduwoxa xe) £y1odoid 03 s19§o1 FI.d o ‘210N

0 - - - - - - - - - - suuakay) AM
0 - - - - - - - - - - Eoumuimﬂu AM
3 - - - 44 00%°Z$ MY/0098 %001 %001 - - aamemiiy  IM
(4 »dS ;\mwmowmw ST'0$ - - - %001 - - - ameas M
3 - - - 44 00S%$ MY/0SP$ %001 %001 - - uoydurng LA
0 - - - - - - - - - - woeaq eIUISIA VA
I - - - - - - - - 000C$ %ST Lo ae1ies LN
T - - - QdN $150 JO %05 10 000°STS  MMN/009°T$ - %001 - - oluojuy ues X[,
T dn si£ 0T 61°0$ N - e[ 000°T$ - - - - styduapy NL
I - - - - - - - %001 - - s[led xnois S
T 5dS - 01°0$ - - - - - 005°€$ %S BIqUINO) 0S
5 - - - - - - %001 %001 000°0T$ %ST owpnmold I
z omdS  s1h ST DTAS/L6$ dgS SIS0 JO %S€ 10 00S°L$  MN/0SL$ - - - - erqdpperyd — vd
2 - - - 44S 000°S$ MYN/0SL$ %001 T B A T puepIog MO
10 000°9$
0 - - - - - - - - - - A1) ewoyep|0 MO
¥ oTdS sk gl DTAS/9ST$ N SISO JO %0S 10 000°TT$ MM/00STS %001 %001 - - snquno)  HO
¥ - - - QIS SIS0 JO 9%0F 10 008°6$  M/00F TS %001 %001 000°S$ %57 LD NI0x MON AN
4 - - - 4dS 00SCT$ MI/0STTS - %001 - - sedop seT AN
¥ dan sik g $0°0$ - - - %001 %001 000°6$ %01 anbrenbnqry AN
< oS sk gl DTAS/T61$ - - - %00T %001 - - STeMIN (N
5 - - - QS 1500 JO %06 10 0SL°ES  MI/0SLS - %001 - - IsayPuelN  HN
1 - - - - - - - - SIA 01 pUM/S00°0 ByRWQ N
soapusony — il 4O pmoury __2dA, ded (%) IS (%) +d1d ded i .
10 0N (YMI/$) S9ATIIUIDUT PIseq-IDURWLIONIJ (M/$) seanuadur paseq-£yoede) (%) pa1d Xe) SWOOUL 18IS 1D eI
SIATIUIDUT S SIATIUIUT XB],

(p3uoD) 2338 YDBD UT SANIO Jo5Te) AqQ SIATIUOUT Te[0S " TS d[qe],



Table S2. Profile of the panel and inverter in the PV system (Yingli Solar, SMA)

Classification Photovoltaic panel Photovoltaic inverter
Model name YL250P-29b Sunny Boy 6000TL-US
Power capacity (w) 250 6,000
Module efficiency (%) 15.3 97.0
Size Width (B) 1,650mm -
Length(A) 990mm -
Thickness 40mm -

Table S3. Nominal interest rate and inflation rate from 2002 to 2012

Category 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Average

Nominal

interest  5.43% 4.96% 5.04% 4.64% 5.00% 4.91% 4.36% 4.11% 4.03% 3.62% 2.54%  4.42%
rate

Inflation | oo 5300 270% 340% 320% 2.80% 3.80% —0.40% 1.60% 320% 2.10%  2.39%

rate
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Table S7. Sensitivity analysis results for the NPV and PI by target cities in each state

State City NPV# NPVSb Accuracy PI¢ PISGl Accuracy
AK  Anchorage -9,209 -9,135 99.20% 0.752 0.752 99.98%
AL  Birmingham -8,407 -8,486 99.06% 0.774 0.772 99.77%
AR Little Rock -16,445  -16,595  99.09% 0.559 0.556 99.39%
AZ  Phoenix -2,741 -2,824 96.99% 0.917 0.914 99.69%
CA  Los Angeles -968 -909 93.88% 0.973 0.974 99.90%
CO  Denver 4,738 4,746 99.83% 1.144 1.143 99.95%
CT  Bridgeport 9,957 9,583 96.24% 1.302 1.292 99.23%
DC  District of Columbia 8,917 8,568 96.09% 1.256 1.246 99.20%
DE  Wilmington 23,375 23,818 98.11% 1.674 1.684 99.38%
FL  Miami -93 -105 87.19% 0.997 0.997 100.00%
GA  Atlanta -85 -90 93.85% 0.998 0.998 100.00%
HI Honolulu 99,408 99,868 99.54% 3.889 3.881 99.79%
IA Des Moines -4,010 -3,900 97.26% 0.878 0.881 99.61%
ID Boise -12,851 -12,939 99.31% 0.65 0.646 99.35%
IL Chicago 1,722 1,798 95.56% 1.048 1.051 99.71%
IN Indianapolis -5,466 -5,416 99.09% 0.834 0.836 99.80%
KS Wichita -7,487 -7,703 97.12% 0.788 0.781 99.14%
KY  Louisville -11,521 -11,540 99.83% 0.687 0.687 99.93%
LA  New Orleans -7,905 -7,848 99.27% 0.78 0.781 99.90%
MA  Boston 12,747 11,967 93.88% 1.387 1.362 98.20%
MD  Baltimore 5,434 5,472 99.29% 1.165 1.166 99.91%
ME  Portland -12,577  -12,840 97.91% 0.679 0.673 99.07%
MI Detroit -5,682 -5,486 96.55% 0.862 0.867 99.48%
MN  Minneapolis -1,135 -1,089 95.93% 0.966 0.967 99.90%
MO  Kansas city -6,464 -6,600 97.90% 0.832 0.828 99.55%
MS  Jackson -12,469  -12,709 98.07% 0.666 0.661 99.29%
MT  Billings -2,662 -2,679 99.35% 0.919 0.919 99.98%
NC  Charlotte 4,003 4,026 99.44% 1.112 1.112 99.96%
ND  Fargo -12,314  -12,335 99.83% 0.652 0.651 99.91%
NE  Omaha -13,964  -13,966 99.99% 0.654 0.653 99.88%
NH  Manchester -2,282 -2,317 98.48% 0.931 0.931 99.95%
NJ Newark 8,478 8,487 99.89% 1.257 1.259 99.82%
NM  Albuquerque 755 748 99.10% 1.023 1.023 99.99%
NV Las Vegas 66 61 92.98% 1.002 1.002 100.00%
NY  New York City 6,513 6,644 97.99% 1.198 1.203 99.61%
OH  Columbus 1,992 1,848 92.79% 1.06 1.056 99.62%
OK  Oklahoma City -13,813  -13,897  99.39% 0.636 0.632 99.37%
OR  Portland -3,816 -3,848 99.15% 0.884 0.883 99.89%




End of Table S7

State City NPV NPVSb Accuracy PI,* PISd Accuracy
PA  Philadelphia -8,343 -8,491 98.23% 0.793 0.789 99.50%
RI Providence -1,482 -1,371 92.52% 0.955 0.958 99.69%
SC  Columbia 1,899 1,912 99.34% 1.051 1.052 99.90%
SD  Sioux Falls -11,144  -11,269  98.88% 0.681 0.678 99.56%
TN  Memphis 23,605 23,565 99.83% 1.622 1.619 99.82%
TX  San Antonio -4,193 -4,154 99.06% 0.882 0.884 99.77%
UT  Salt Lake City -9,608 -9,699 99.05% 0.741 0.738 99.60%
VA  Virginia Beach -11,720 -11,766  99.61% 0.685 0.682 99.56%
VT  Burlington 184 193 95.04% 1.006 1.006 100.00%
WA Seattle -9,452 -9,478 99.72% 0.728 0.726 99.73%
WI  Milwaukee 53 56 93.77% 1.002 1.002 100.00%
WV Charleston 12,181  -12,117  99.47% 0.666 0.666 100.00%
WY  Cheyenne -10,701  -10,730  99.73% 0.709 0.709 100.00%

Note: * NPV refers to the NPV calculated based on the deterministic approach; b NPV, refers to the
NPV calculated based on the stochastic approach; © P, refers to PI calculated based on the determin-
istic approach; and ¢ P refers to the PI calculated based on the stochastic approach.

Table S8. Classification of group (A) to (F) by PI increase ratio

Classification Range
Group (A) 20<PI
Group (B) 1.8 <Pl <2.0
Group (C) 1.6 <Pl <18
Group (D) 14<PIL <16
Group (E) 12<PlL <14
Group (F) 1.0<PI. <12




A Break-Even Analysis of Residential Solar Photovoltaic Systems in the United States:

Focused on State Solar Incent
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