AunNuday (Soft cost)
YDINTANAITLUUNAN IWA A28 wadwaIafing
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dauman (SEIA, 2019) loiun

1. funundnuieanlddnendn (Hardware costs) lWuduyuiisafangunsalildluszuy
fndie o unseaduasending (module) gunsniutasnseualuil (inverter) gunsnilassadradin
38U (racking) wagaunsalszuuanalniln (electrical wiring)

2. funudesuiealitneeen (Soft costs) iusunuauivdotmn Wenauduyumdn
ponluuda (Funusan - duyundn = Funudos) liun Aussulunisiadsszuy alddne
lunisveluanyinmieg Alddresanuadiisatunisingessuy warurendezsanandiiay
Alawan 2180131 Aldanglunisaniiuianis (overhead cost) uagflsveausznauns “a
(Feldman, D. et al., 2021) Susazdszinnaenisfunudosfiintuazuanssiuluauauingsia
figuiunsfadeszuundnliindeisaduaseniing

uaziileduunsyfuvesiunugesvizenldanages (Soft costs) vasszuundnliiidoisad
WAsR7Ng auNsawUseandu 5 sEaU (DOF, 2021) Tawn

1) ﬁunuéasmaﬁizuu (system-level Soft costs)
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2) AuY eI UTENBUNSAARISEUU (installer-level Soft costs)
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3) AUNUYDEVBINANA (market-level Soft costs)
)
)

©

4) AUNULRNINITEY (financing Soft costs)
5) AuvugaeYaIn1IALluNSININg g (urisdiction-level Soft costs)

AU UEBEYDITEUU (system-level Soft costs)

Uaduddgyiiinadonuyugosvadseuy Ao N15Usendnanvuin (Economy of scale) waz

n1sUsgndnanveuln (Economy of scope) lagnisuszudnainauinazgarslmannisisznda
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AUYIUEREYDIEUTENBUNMIAARITEUU (installer-level Soft costs)

mafsuaTRaRssEUUTLAnAsturesUszneumsiiduiiugsiafuindessuuuiar e
UNNUTLANTAINNTYINNY N159195ULUUNNGINA (business model) wagnsimvuadnsmaniils
(profit margin) va3f{Usznauns FsszAnsnmmsauresiusznounisastueg funadoudsinu
Uszaumsaimaviieu fussneunsiifivszaumsalfindessuumnnninagannsauimsdanstunuld
Fnduarsmunsaniasaszuulidnindussnounsiidiuszaunisaitios diufusznaunisiiadng
sULUUagsRafivanvats msthiauegsiuasuvieuinnsdug %mmsmamé]’unuuaziwmﬁmé’?ﬂ
szuuadld 1wy msfakssruurdaluiiannndsnuiaeniind Sautuszuuinfundany nsings
wlulaBauaumssesiuimiinlifuoians iudu Seiunudenseduiagiinnuduiusidonleaty
nsUsgudnanvuakaznsUszrdnaInveuln (Economy of scope) Aeitiuiu

ﬁunusiawammm (market-level Soft costs)

Aunudesszaunan ansawvseeniduladediuguniunaziuglasd lnaduyuges
Fugumutiu aandiinisutstugeseningusznounsiididussiafuiasessuuriliduyums
Andaanasduiionnannisiifusenaunisasdosandnswails (profit margin) vasmuLadas
iamﬁwamﬁﬁﬂ’mmsﬁu@maﬁﬂﬁmmﬁ’]ﬁﬁymawizaumiaimiﬁwmaméiy’aizuuamm fl99a7n
Uszaunisalmshauvesiuszneunisusiassefifisiumnagliunnsnaiu

dmiudunudesduguasd anudesnisvesdiaulafindsszuuninlniinainndsay
wasefingazifudaimuadununisdanigné fenisifinduresiununisiamgnéiandudsd
azvouliifiunuvimisvesiusznounisfiazdesddmnunersmliuin 4ngs saufuans
naUszleniifinniiagldsuannisiaseszuuligisiaulassiadessuy adfisutunisld
aramengailiiutim dngetudiiaulafiafiszueguda

ulsuneaireudeanisinsaszuudulinidunisudlotgmiuunisdanignén wu
n1sa¥1ausegelansnidn (upfront incentives) wazn1sliAsAn 19018 (tax credits) Wusiy
Fsdulngulouisairsmnudosnsmenisaiaussgslaghififnudndudesinsimunulouie
fitanuuandonaunaaduaeriindanas uenainiy ulsuisateudesnisinsassuulng
mstvmuangudimnefiamgiagas viensainissensuluiuiinlingldumsdaaialuefis
iy naueuiiseldtion nauiiiaulafndsszuy (Hudu avadrseruimeiiiilug madiuuiaa
andundu

AUYUELDEN1INI5WY (financing Soft costs)

579115A1 1431898 9AUN U8 N1INITRUTUNIINAUEIMNTRULAANLEIY
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ARFITEUUNSIULEIDTIRgTUInATISoUTALd A analada1nATITOUNTN1TAAFITEUY
drulngjazdrszanldirametiuan uwisglsinin uiaanuvesiuamudiadiaudidguin
dmsunguauniiselidosuazsglauiunans

AUYUEREYDIN1IANTUNITAUNYUANE (urisdiction-level Soft costs)

nsandunisszdeu dedvuanunguuieiigasinuiodudeu 1Wu n1sveoygn
N139539A0UTLUUNAINULAIDTINE %aiqmaiﬁé’mqua'amﬁuqﬁu Famsimansnsiauas
USUUanTeuIuNITNNgMae Wy n1svesugIneaulal unanresuniseuy1ndnluli
nadeuselasstsesulall Wudu swteldnsiuiunsivssansamaniu Ysendaszezina

wazanAlgane

o doyadununsianeszsuundnlnidlseaduasefindudazdau

nmsSmundoyadunumsdaiiszuunanlifindewaduaefinduuaingg dounds
10 T Fosfausid 2010 - 2020 (A, 2553 - 2563) Fa3Uil 1 Agifiudt FuyusmveInIsAndIszUY
wanliihdewaduaseiindudazvuiniiuualiianas Inefiduundnuagdunudesiiuualianas
wWuiuwazdulvlufiemaderfuduyusu deiunundnuasduyudesiniuduiusludnuuy
Fouloafu 1y Wounswaduasorfindlduntsiaunliivssansningsdu vliuiumunisld
unLEAdLAtDTingdnsunshndaszuutionas Funundnavanatuardmalifunudesanaini
Suiosnnaldiisfifsadesiuussnuuagnisindeszuuionunanas (Feldman, D. et al,
2021) usiegnslsfinu Welsuitsudunundnuasdunudesvosnisindaszuuninlniinge
LHAARANDINNEUARZUUIN WUTT AUNUMENTBITEULIUINATITBU (Residential PV) 2zildnsin1sanas
innidunuges vinlidunundnilediniifunudes vaefivisszan 5 9 doundaaind 2020
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(W.F. 2563) AUYUNENTDITEUUVIUIALINTLDIA55NY (Commercial PV) agisuilAdninaunugey

v [y

drusuunanvassruuwIaiug (Utility PV) agildngeninauyugesnasnsyeziial 10 U Msuun
AagUT 2 (DOE, 2021)



2019 USD
per Watt DC

. Utility-Scale PV, Utility-Scale PV,
Residential PV (22 Panel System) < ‘Commercial Rooftop PV (200 kW) . Fixed-Tilt (100 MW) - One-Axis Tracker (100 MW)
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W Additional Costs from Model Updates*

@ Soft Costs - Others (PII, Land Acquisition, Transmission Line, Sales Tax, Overhead, and Profit)
@ Soft Costs - Install Labor

@ Hardware BOS - Structural and Electrical Components

| nverter

O Module

v a

JUN 1 fununsinnsssuuranliiimeiadiuasonfinduuinmiag dawst 2010 - 2020
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JUT 2 MmswSeuiisudunundnuasiuyugosvesssuURan N waduaefing 91 3 wun
Aaust 2010 - 2020

wazilafansanuwnltudnduvesiuyugasdorunusidlunisiensssuundaiimeised
Waseniing $1uIu 3 YR fie WIAATITEU (Residential PV) Uu1als$91u81A1555Ra (Commerdial
PV) wagvunalug) (Utility PV) dounas 10 U Aerausl 2010 - 2020 (w.A. 2553 - 2563) Aagui 3
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wud dadiusunudesvasszuundaliivigaduaterindvunalvgdaingn fie seninefosas
32-44 s93p L Judnduiuyug 0898ITEUUTUIALINIUIAIITINY Ao Serinedoray 33-59 way
dnchwsiunudesiigaiign Ae Uszranadesas 47-68 uwewumnszuurunaiiEeu (Feldman, D. et al,

2021)
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JUN 3 wnldudaduvesiunudessonuyusinlunisinasssuundnlnihmewaduasending

aonadostuiudeyadununisindeszuunanlnidemaduasorfinduuinaiaiieu (SEIA, 2019)
Fsgul 4 wansliifiudn drsnafiiusndunudesazanasiinindunuman (SEIA, 2019) (Feldman,
D. et al, 2021) Fsdndau 2 Tu 3 vosdunusmlunisindeszuuasfudiuvesiunudesias
fuuliuasfiugedu Tnsd 2014 (w.a. 2557) dunudesiawinfuiosas 58 vosiuyuLves
msfnssszuundliindowadiaseniing uaniugaududosay 65l 2018 (wa. 2561)

Residential Solar PV System Pricing
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Residential PV System Price ($/Wdc)
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52%

$0.00 50%
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N PV Module ¥ Electrical BOS M Direct Labor B Supply Chain, Overhead, Margin
PV Inverter M Structural BOS ¥ Design, Engineering, Permitting m Soft Costs (%)
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a ¢ Y Y 1 a & a 14 3 a ¢
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yosnshnssszuundnliifeaduaterfind wudn unalinvesiunudesldldanadlufiang
duidisrtusunusy mowddsduunlesdiusndvgsdtuluusonn susinulduvesduyundn
anadluiirmvaenadasiuuwiliunisanasveadunusn Juiuladn wwlidunisanaswessiunusy
voamsfnssssuurAnlNihdeeaduasoind uiazauinazanainnisanasesiunumndnidudidy
wieg1dlsfiny arunetsmuInisianinieandunundnetadululdenn LﬁQQQWﬂﬁuagﬁU
AUt lunsimudseansammaluladuazgunsaludazUseinn sudanalnvenain
(demand-supply mechanism) fifiasanfaszeziia ?Nv‘iﬂﬁmsdqLa%maﬁuauumiamﬁgﬁzwmém
IWifowaduatonfind unruinazieasessosnarfimungan drudunudesaziduduyu
U3sdanis Sedhunilwesiuyugosinandunou nsruiunisveaniady vieiduduyudaud

anunsalduleungvesnaspduntativayule

o daiauanuziBauleung
1. msfimsfinw nuTskayinsgideyalasaiieiunuveanmsinga n1ssiuunduu
nsfasszuuRdaliideaduaefindludeinutazauin iernnlduszneunistmuanagms
R R b N PHG TR I K\ TR
2. siansanuuImasesnsnisandunudesludiuiiniaigiferdenazaiunss
auliunsla wu Arlganelunisvelueyyinmige LﬁaL“fﬁlumiaﬂmimaza%fmt,sagﬂﬂumiam&gﬂ
szuufuinniulasiangrueeiuieu ewilugnisduaiumandanagnmslsruunaalndigae
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