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SOLAIS
Use case

*  Northern France /16 ha/ 29 MWp
+  PVtables: southward, 17° tilt

*  Building permit process started in early 2025
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SOLAIS

Glare results
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Integrating Energy Policy into Spatial Planning

Frameworks

Tzu Han Hung

Industrial Technology Research Institute

ABSTRACT

How can land-scarce regions balance development
needs with ambitious renewable energy goals for a
sustainable future?

Taiwan, an island of 36,197 km? with a population of 23
million and density of 640/km?, faces competing demands
for housing, high-tech industry, food security, climate
adaptation, and disaster prevention. The 2016 Spatial
Planning Act, the National Spatial Plan (2018), and 18
municipal plans (2021) established a framework to
integrate sectoral policies, yet challenges remain. Energy
policy, for example, sets a 20GW solar target by 2025
{revised to 8GW rooftop, 12GW ground-mounted) under
the Renewable Energy Development Act (2009), but
national planning offers limited spatial guidance, weak
local autonomy, and insufficient mechanisms to
coordinate overlapping land uses.

To address this gap, this article compares four land-
constrained countries with higher solar deployment—
Japan, India, South Korea, and the Netherlands. By
analyzing how their spatial planning systems align with
sectoral policies, it identifies governance and planning
approaches that guide solar development within limited
territory. The study aims to provide lessons for Taiwan to
strengthen land-energy integration, resolve policy
conflicts, and achieve its net-zero 2050 goals.

A Study of Taiwan's Approach

ITRI

Industrial Tochnology
Research Instituty

Ve

INTRODUCTION

High Density Net Zero
Taiwan enacted the Spatial Planning Act in 2016, launching a new
system to be fully applied by 2025. The framework operates at three | [ | [
levels: the National Spatial Plan (2018) sets broad zoning principles; 2 < &
municipal/county plans adapt them locally; and township plans
reflect settlement and industry needs with community-based [ Spatial Plan ]ﬁ[Energy Policy]
controls. While the law requires integration of sectoral policies, A

energy planning remains difficult, as diverse facility types—nuclear,
thermal, hydro, and multiple renewables—make it hard to designate
suitable zones or guide capacity.

Weak
linkage White Paper
on Land Use

1 Rooftop ﬁ

Hybrid
Land-use =

National
Spatial Plan

For solar PV, the only clear rule is that composite systems combining
agriculture or aquaculture with PV are widely permitted, resulting in
most installations being placed in farmland, particularly fishpond-
based aquavoltaics. Ground-mounted PV, by contrast, is mainly
limited to already developed areas or low-value lands such as idle
salt fields, subsidence zones, reclaimed landfills, and contaminated
sites. This distribution reflects the current lack of precise spatial
guidance and planning principles for renewable energy under the
spatial planning system.

CASE STUDY & DISCUSSION

County
Spatial Plan

2

Comprehensive

Rural Area Planning Social

3 Engagement

Taiwan's 2018 National Spatial Plan lacks clear solar siting guidance, limiting local governments and causing policy conflicts. The energy
authority should use the 2028 spatial plan review to turn the Solar Land Use White Paper into concrete site selection and land use
principles, aligning with rural planning to better implement energy goals. This study compares four land-scarce, high-density countries—
Japan, India, South Korea, and the Netherlands—that achieved higher solar capacity. By analyzing how they integrate spatial and energy
planning, it seeks to provide a framework for Taiwan to strengthen guidance, align sectoral policies, and advance renewable development.

I S N Y T

Population ®
Density 640/km? 9.70w 333/km? 780w 431/km? 63.190w 51.6/|unl ZE% 220w 423/km? 18.850w
& Solar world 17 world 17t world 27 T wora 3 word 26" TET woria4th 0" T wora 8" wortd 24 worlg 13t
Capacity

+ Use the Solar White Paper toguide  * Guide energy policy via National * National solar mission to guide off-  + Integrate energy plan with national  + Embed energy goals in the National

energy policy with ongoing social
dialogue.

+ Not yet integrated with sectoral
spatial strategies in spatial plan.

Basic Energy Plan with disaster
integration.

« Embed targets in National Spatial
Plan, locals set zoning and controls.

Environmental Vision.

« Local plans, shaped by citizen
participation, set overall
development and review rules.

spatial planning to guide local growth.
« Municipal scale: plan energy with

public faclities, stressing local

participation and siting rules.

grid and grid-connected development.

+ Spatial planning defines local
permitted grid-connected zones and
review rules.

National Spatial 3rd Basic National Energy
Spatial i Basic Energy Plan a National St P Sk P
Planning —_— [omETRrE—  SO'a' Mission Components of renewatie Guide localzed enefay
and Energy J | I nitatives. En ‘L\A”V'V:mﬂ‘ development
Sector : | Vision
< [Grig-Connected &
regrion . Developrment Pan | | PunningGudanes | Local Energy Plan
g Publc panicipatio Regional Energy
Strategy
, , e - |
Land Use Pians | nicipe ] ‘ Land use & design
L I impiementation pian [N 7
Localfand use controls AN Devalopment permit with residets
Taiwan's spatial framework aligns most ~ India’s state-leve, localized model South Korea requires.
Insights - with Japan's, where layered governance emphasizes benefit-sharing with between land and energy planning,  national ippmvil for development,
from Cases p and community-led models can guide  people, reducing negative perceptions  integrating at the policy stage to ‘emphasizing public participation to
stronger local participation. of solar power. prevent future conflicts. align with local planning.

CONCLUSION

To bridge Taiwan’s land-energy planning gap, the White Paper and spatial plans should adopt other countries’ strategi
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in the following principles:

3 Central-local governments should
coordinate robust monitoring and
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2 Local plans should
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for energy development.

1 Local spatial plans should
align energy development
with community needs
and local characteristics.

* Localized, community-driven

* Social dialogue & coordination
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2. Photovoltaic Development and Landscape Conflicts in

Taiwan: Status and Resolutions
(1) #4412 2 F7%
(2) + # 4 &
THREF B ETRE P

>

M @ FAPMRIELHE S €& - B
P R BB RSB R T EMRF S o
TR TRIT R @ A R
A BRREE LA RS A

i%%e%

gl

jj‘iiﬁrﬁgm?}E%’T#&—ﬁl}égﬁJﬁ BHRS Y R

L B R e 24
BREEAH

ARG RRARD P RL L EE Bk

1
ABAETRESNIRS L AEE S B

T(RKEF R BT ARE 2 ERR
j\

=
EN
34
-
e
¥
M
"y
|
[E e
N
Ff?f,
|
fe=
]
hard
A

+
Bedp oo 3 ot et R AR B LT

B L BEAMAT RS BT HEHY IR
51

5§ iR o

-43-

Eooigm 5l
CREBREARRBGROFIE 3 AL E E

73

Ho P BFEREAREEEEM P R ARE RS

2
Al



(3) &

Photovoltaic Development and Landscape ITRI
Conflicts in Taiwan: Status and Resolutions MY osincosen
WANG, TZU-YA (DianaWang@itri.org.tw), WANG, CHIA-CHEN / Ind ial Technology h Institute (ITRI)
: 2 The Potential Impacts of Solar PV on the Landscape
3 ’ 1 salioncy
Tonr) | {Fragmentation
| Fractality '{J

Q A solar PV site In Talnan
C 3 « Close !olcommunlry and
rosidents protested
(h-pouublonqh(polml
.t'

Between Solar PV Development and Landscape?
Environment Assessment of Ground-Mounted Pho
Siion.
oise, and hot wsland effect.

Talwan Ministry of Economic Affairs established Directions for the Landscape and Ecological

5 Discussion
o oy

Ste n

Prgtung when
 rev

0
Maghway

Oversaas maampbes for reterence

Landscape conflict botween solar PV cases in Talwan, and overseas examples for reforence.

Future suggestions
'Vn\.m dscape
o Pover Gone
6 Conclusion
nunllm;all
S
Solar PV

by Jog
nstallation

Mot A0S earm Mo about the ¢

cpecan
L)
ogmene .
£ DEAN Geveipmen
ey ats;
Envitonmental o
Impact Solution
| Habitat Impact
Solution

4 carry
0 fhe seoundng

W22 3 % 74 4 > EUPVSEC 2025 2
(4) 2imp %

4 3F
PA ARG 0 &
(RS 5 2%

s g
»aF:
1y %3

“I\k‘

BEAE ML

-44-



Kﬁ*{f?% ;\4 ogﬂlg}ﬁg_&%‘}%,\’%ﬁ

S
mﬁ{a?ﬁ:’ri F\E ’?}\ﬁ 4' it F\: ’ T' 1E.-—~ ‘H} F'@
-1

e‘ﬂ

ERA R HIR AT G

FEIES R BT fro 5

“éfiﬁéil,%zm%ﬁ%%éi’%‘r%’%ﬁﬁ‘\ﬁﬂ&*ﬁ“’i‘q

By AT RRDOHEH S VI HmL RETHIA

%Lléi’ﬁf?%;&ﬁv?ﬁtﬁi%iﬁw ELW““F""?%‘\E?]E.
= REABRFEE Rt v L rsﬁif‘sﬁﬁo

g —

FEEEEE

W23 % 5 5DV.3.41 5 3Rk pERR

-45-



hotovoliaic Development and Landacare r TR
Confiicts in Talwan: Status and Resolutions. (=
Lansscape [P 1TRL

otevatale Devsiopment 205
e i Tahwon States 804 Rosolutions

sovaat |

”Hm

k

W24 2 % e+ 5DV.3.4 H = 4 27 2 m g 2 (1)

-46-



—

ITR‘
Landscape® r
jopment and 9
wunvnn':mnm s and """m

W25 1 % % 5DV.34 =% 2 infk & (2)
(=) & B L

1’5'%,:.'3"?-“:; ml.5 fi’-mﬂg‘
4CO.8 H =t #F3:t T+ H LT kA FHFEHF 2 %R

(Soiling and Snow Effects in PV Systems) | » & ¥ % A 't ¥
LERHFTERFED ARE - RAPRTFFRARFA LDZRE
%

Lo LRELTEIFRE 2EFEBRS I HIR
2 A )0 N Wil J- BE N E ) M 2
FAAyEmAENHEL G ’ié%“ﬁii?‘%;ﬁ“ﬁﬁﬁﬁ ~
2o mpt s kA REELSE T A
AR L RAoR
X FEARMBE R e £ -
(1) AEF 88—y R RES PR Fa xR
B2 m s BT %xﬁiﬁz%mdmg
KE B R - HEe DAL Sy 2

=
RE

-47-



M % 3 i WAlEd -0 717 542321 ~ 8 (Miguel
ﬁﬁﬁﬂﬂf@ﬁﬂwﬁfewwﬁfxﬁus?razn
ﬁ#ﬁjifaﬁﬂa"%*iﬁrﬂ #ﬁ4w§wuﬁﬁiﬁfk
i ¢,%ﬁﬁmmﬁ4*ﬁ*€thLw§ﬂ@%zi
B BEELRRREIB A EILRET Y v T RBE
WEFRE R R RALBEAF Y FEF TS
EEBRAFTHEL BT AE P EERBRRF DA
o2 Rl RAPFIBR R REE A TR
FR e ¥ - 3G o e 2 A FAY
BFRE A 1 8 & REFARPE T IB D Ty~
R A FRA R et Pl d 4 Fos T e A
g bR E S 2SR ERFF
EFIHE o k35 kTR 20% 00 b S B B B R
ﬁﬁﬂﬁ%§fL%$°ﬁiﬁﬁﬁﬁiﬁ%Pf
FOAMAF DR AB AT TR R S w
Beih(md 3 ~ % B ﬁﬂW%*¢?%%’
A - R A B F e AR
FREFEE A2 anE- - FFFap
& ”‘%20%’_%&%?’%@]?’{&%@”

A b= 4 7 5K

é

~,

Fﬁ —
L

TR

f

27:“3

Eg'““”w?'&*“’ﬁ¥“w’ﬁﬁﬁﬁmﬁ
F RS R LIESE N 2 10% 0 oo 45 R A AR B
B 42 Sl @W%%ﬁffﬁj—“ﬁ% B o BTN i
SR (R H)E N BT A T 10% 0 o 2
R R T FaE A A IR

-48-



oA EEFER G R RE B DEHE
FrE P RERIE TR HEDFEL 3w oo
@) AR HE& S »
R ARLTBEFTEEIRRIFF A AT LA
BRAR SR F A BTN R %{ﬁﬁ?
I ZAARBETIERERIAIA S B
A Z22FBMAEERIBEHEAM 3L 53 F 7507

e

PRERFELMNF OFEES R~ BRI

M [* FHECZEERE TAEBERS R, o 0F
Sk R kB 2 sy SRR enik g o

B ﬁ#ﬂﬂﬁ 2o B HOR R =R D 4 F

C U T dn A A ) A B

 E BB R BRBE R RT LD ML R
BPrARKEeEL s 25457 2 F EER
SNl F-T ) SR T

C. ¥ »jimgilFFEgayr "REFFZ

‘%€$?wﬂ#ﬂﬁﬁﬁ”“&'ﬁﬁ R

PHEFEEAFEREDEFTRER > R

SRR B R A S

2. R R £ 2 RECESE J M ERY
1) ARz EF—R R -LPEERBREL S %

A 3= ADO.5 3% ¢ 5 % B «h SYMBIOSYST 2+
FERER SR PITHRRE - 757 FEP S E
R TP EE )R KA BRINE S B
RRHA Y T X kDG R REE L8
RETHHREMAZEmFp Ry af kL FE

-49-



; L RTE K B (T4 ke fod
R AR R ERE SR ERE AR 2
SEA B AL TRIE R R T £ 2 Hik
ﬁﬁ*%ﬂiﬁ%”ﬁ?#$ﬁfé?&ﬁ ¥
R A SRR AT B F 5T PR
CHERREFLRAEER & T F R

(crop-driven control) » r2 B B 5 #oh > B3 % &4
%ﬁﬂﬁi%ﬁ%%&ﬁnﬁﬁﬁ%%@ﬁﬁﬁﬂﬁ

FoaRERATFAENAmTRETHFENLT
51

SELENEEER - S R

Ry

T E—HEFRD ~f gEIFE L F
Rl egpricrri e Bd
Bk TR S B ERIEY 0 L TH
T chis i g §E 2 Ko st kR s B SYMBIOSYST
PRGWERR ORE A RE o B AR Y R
>R B B S (T4 Sk Ap fod AT T > TR ORI
}L‘{ﬁl T 10% P o BEARKRBER AARETREEL
MR R S o m &S JlA BRI B RFE
KRR SRR (i 1SR R S T At e 2
#%*%haﬂ’% ‘(%Ha%ﬁﬁﬁ%¢
B2 iv Ry 10-15% 2 FH A KL T &
ii@“’@ﬁﬁﬁ%%ﬁafﬁ%ﬁﬁﬁﬁﬁ
At ML EA N B P T oo A o
B Resd vk gt a LR D
FRLEAS %ﬁp;%&i@ﬁ%%ﬁéﬁﬁﬂ
B~ FFER > AR EER R 7 L
BZF O B EE RS M 3-5°C #ika
ﬁﬂ3%2%’xnh& o F] @i@%f&%

0

i
!

-50-



BB LERBREFE -BEHL o ntLEHE
HEFEOFE /M A FTITT R SR EER
ﬁgéﬁﬁ%ﬁﬂﬁiﬁﬁ,?ﬁ%%%%ﬁ‘
CAEWEER LR
?%@i§¢¢§%@w%’jﬁ%ﬁﬁéiﬁ
FRATA B ERF RCGEE ~ &k)s E e

ik R ERFRES > etk AR

Ry
SN
9
i
b
%
W=
4
hﬂ
W

Bl p " A P IHFRETEL A58 it b
§2'3§ F =5 80% s B p %;53‘ » T Eilég f%{fﬂi%% T_
ot ad  RAGHE DN REHES

AE TS AR AT LA

! SYMBIOSYST 3+ 3 & & +
AL THRERS T L
FH R RS TR AR

HAX ST Rics AT BB D a5 E
PR BB EER B & L PR F R

Por e LR EFEEF  FHEE R He

-51-



ﬁ%ﬁﬂ+ﬁ$%’iéﬂ%%$?%ﬁW%wo

%4 2025 & EUPVSEC: & itk 1 B 7 4 A &t
ﬁﬁiﬁ%aﬁﬁuﬂﬁﬁﬁﬂjﬁ$%ﬂ,A%ﬁﬁ~
REFHI R RRE - HIELEFRN R T H
B

m%F’\ﬁimﬁﬁ’AW%ﬁawm%*%%
BB S prs E E o B e TSR &
g@ﬁkﬁ%ﬂdﬁﬂ£ﬁﬁ“jﬂiﬁﬁﬁﬁ%£L‘ﬁ
Mm»x LS e B RE BT L

P E R EARY R FEAE AL L R R A D
@5’E@ia%%‘ﬁ§§@£

E’\
P ER o FE { EEBERE S

z*\ﬂ
3\
(k-\-t-
o
T

/.

|

|

|~
my
=
AR
by
)4
\

hard
(\x
o3
\‘3\
[}
bis
=
BN
71‘
=
"

| RO R B AR B R 5

%;éﬁ%éﬁﬁm;imﬁ R o Bl A kA

TR B AT R B o AgARE B il R BRI i b
2

T &
J+
1\
>

- oy )
N
E
%

HE%n 2 ARV 0 BTN EHR > ¢ F
BN E B e 2 R g R o BRI R~ B2 3
EAL IR LRV = R SR R VA (A | S s R DRSS 1 U 5 S N s B R &
b BB EFFERBA O T ETRELRER
Bnd & iRyp %= 0 FE Ak PR R ERERY L E
BFiEae  PETRERPERG > IHAAERIBRY MK
K ioﬁ@ﬂ&ﬁ#ﬁ@wﬁﬁﬁ@’iﬁﬁﬁ
EFENLE P P pHERERAD B TS H -



~ %3+ Zorrotzaurre % ¥
(-) &%§ 4
(Bilbao) & #p dud-chgns £ 2 Fg R > #-H p ha E 5 @Al 5
AFHEAET -0 Fd 2D ropl FFMES AT

Zorrotzaurre £ 2 R F 2 A a7 2 F o B

BEE s RY oA LG - BRET AP ERE LD
Jﬁ%ﬁd;?% °

W26 > p 57 P K99 ZORROTZAURRE § TR

(74 %R : https://www.zorrotzaurre.com/en/ )

15127 ZORROTZAURRE § #87 3] fﬁt &)

(74 k& © https://www.zorrotzaurre.com/en/ )

-53-


https://www.zorrotzaurre.com/en/
https://www.zorrotzaurre.com/en/

LBERBERE 3 L2 > ZARNBEES PR
wERTMREE L W E Horizon 2020 3+ % T &b
ATELIER % % (Acting Together on Energy Liveability by
Innovating towards Excellent Replicable smart cities)-
BoATELIER d R R A HFE T FT £ R Ews B Z
%ﬁﬁJ—W%%%lﬁ&@é’wzéi?ﬁ@ﬁrﬁ

it £ ¥ % % | (Positive Energy Districts, PEDs) - ’
Zorrotzaurre * &R 7 £ 2 RP1 ko L AT F n’;-%;ii?ﬁ,lj 27
b Nz R0

e A mEAgs > a317 ¢4 27 lberdrola 3

Mt d ¢ > KEHL G 2
%Qﬁﬁﬁiﬁ%‘iﬁiwﬁ%ﬁ%&’#§5J§$
PO MR RIREL o BT £ 2 B ARG ded
%&u?fﬁ4éﬁum@¢m;,%@ﬁ&\%@QE
(lberdrola) ~ & jic 8 =22 goir' 35 & 2 F B o
2HERTREL M ALRY > LB LT A nge
= Bk 7 H_ Zorrotzaurre i w % R P AT FEZ
— o R P Ak T T
TR AN R k- M R RB] B A S

i
FRATETREZAFLELG E2E e p b

000 ¥ g~ ERAEL#LF

ETHAN
o
=
|4
—Sq»l;,
&
N

iR > gLt F

5=

Ao A Rk o
Hho e ATEEABEAREETUIHEXT X
SR f R DA B R R A
B L B BRI RS AR A S
LA R R FR(PEDS) B4 KR TR AE
TARKITRANRED L Z ROT A FET
FAEL L TR AT IR
H = > Zorrotzaurre s R 3t iE 2 A e R T %
Bost A At o BB RA AR TR k40 AT

-54-



S5

ABRE FERA P BT hot o 3 AR PR
s ,,_‘_:J , 9 P Y ’; 5= o ‘,J. y Vs 7 . 2.
Ao fFeaomkT ki B2 RN R R SURLEi A
R RGP AR AP B R K R LK) 18% 0 A (8 W B AL pRIE b
R AL RE T FHEAHN A FEP > WHERD

ROV EAFETTFREF & 0 FE S mE Concerto

RES
$Uea 30% 0 2 PRERGER S BRSESL T4

W

L e e
;-:.. -';' EE%%‘:F‘[Q__”YE 3 1 = z{ ﬁ ?I]%‘&@E
E%VME T

P ——— EERE

BEMBBRERSGEEA %H“z% REHMER REBHN QLA
i~ KFH) L%Eﬁﬂ\,m - N0 ERE A HEE i (B8 AEI(EEER)..F
2% - BERDRE B/ EEE)HERE

EIREE RBBENEIRIR

BRYEHEERRENEE . RBMAEHERIKE -
o B S ZAEEBIPV(I WAL REIFESFE
HZY) - #RABREREN AEFP

W 28 ZORROTZAURRE 5 WA R A RPEFETREEE
&ﬂ’aﬁ%?%%?@ﬁ%?ﬁ%ﬁ’%igﬁ%
NEABFEDIRTT L TR %jﬁﬂ}ﬁ%
TR ATEERATBPHET EAFE LT (BIPV)R
%ﬁﬁ#é&@ﬁi&ﬁ%€“>“i %ﬁﬁﬂuﬁoﬁ
%@ < > Zorrotzaurre s [k § ek ¥ 2L H ,%’Hiﬁ‘f’ f A
WA LR RIGER R BT T A
SEEWR R ECEE L AR
F oA o

"?IFL /7“\’

-55-



(=) %+ x &

Zorrotzaurre & e FiER A G

FEWAHEREFE
;E ;‘}EI /J ‘/Ul;& ]I ‘F)‘ ) H]J ﬂ /\IJ

B2 Ar - ¢ 2018 & %
Lo RLE RN L h e ARARE LB b E  @
BEYED FOHR 0 U F I ERE DL IRER O
EEICLINE Y-S O

W29 p a7 L BB ZORROTZAURRE & # )% 1 3

;
LR RIA - F5WE ATELIER & %7 % 2
— T MARAE RS BT ETRE A GRART B
,:45
L5

-56-



R 2 F e 7 s i) F 4 Zorrotzaurre 387 £ 4

MedE D 2030 & NP H A F E R BEARD DR F N
AAAEBFHERARL > ¢ R T ARSDEABET Y AL

oo e R ARG BT L FRAE R AN
LR EDEFRFEANE o A kB E > G R
BB AR E R E TS BET D

4 fepmor T Flud e E R A

o {1l B 75 52 28 145 R 37 PR

W31 ZORROTZAURRE § ® R % 2 f = 7 A& & A47'%
(=) %

Zorrotzaurre ¥ E F R 5 n S % B R BN s R
ﬂ?%ﬁﬁﬁﬁﬂﬁﬁﬁﬁgﬁﬁ’w#ééfWU%i%%
HRERA o EEFR O PSS AAKE 0 J mERE

f’za‘;gﬁﬁ“fi ;;iﬂzﬂ *oe Fpn 4 R A
Rz Fizg s L™ s RinBaf %o
BRI IR O EEZAEE HFAFET R
BsBET v EFRA AR RIEARDZAfCSEK
W REI AR - B RARE L AR L F T

ARSI EL AR wAhEF
(PEDs) , ehm £ E c BB R E 6> AP7T L BA
Kz BRI e AFEEFRRT G L P FEmR

¥
Fo

-
=
i

yal
pouil

-57-



Lgss P2 et MEINREH
P d s (AR ARG 0 R E - 2 AN FER
FLEE > KA T R A xR RO TRELE A

R4 p A2 Ak %~ & F # o0 Zorrotzaurre § 0 ¥ B
WA CRFIID Loyt ,% AL s i F AR
e RTF B o BEE A N RoiEa fahE o > (e
FEp B REhn RS o

2. h¥ RRTITL AFELT 4

L B Zorrotzaurre § kG0 5B R F o § b pO K

EFhfch ¥ 229 b v p 3o Feanz 3 &R
R EEM T FEFLEMBET 7 RAE
IR &%P”u@ié FIERE B o T B F 1ok

q« N
TI
F_*
=k
et
=
e

3.at AL M AT E ISR X AR

SWEE L PP LR R AR U FRFER
fein® B oo B FOREV R IR B TR AL R RS R
%TEPE’Q* ? s A M R o B EREIT A
PR RA B NIEL ARk REL 2

1~ -

F%

N

*F

>,
o
o

-58-



v %3 Kukullaga & sb—12 A & & X § % i
(=) %&FF4
Kukullaga & = =t & f # (Bilbao)« Etxebarri # > §_
- oo Bk 32017 £ 4% 8 p B oo 5 Onyx Solar
;}?(ﬁézar:)%?&ﬁ«;éaﬁﬁﬁ— BEAKEL T X5
AREAY ABERTRABER ARG R F o F
£1 3B @Ak A g %’é] KT 2k R R (K
TENBEF AR ) PERESFHRDRIEFLT R
RBFLPFELR > @ R Efr T4 | FFETIAT
R AT o o4 ;ﬁ'u,fnf:‘ R Eoon 0 F B p Rk
x o
AR IRL G T B BE k4

A
AR 4 (oW 33775 2 g-value) s 40% 0 B S £

!

H
N T SR 2T TR R RN

B 34477 2. VLT)R) 5 43% > © Sd Plf > @@ ap o
CELE N T RS

-59-



NN

...........v. 4
3
.......

-60-



FICHA TECNICA - C1-37

VIDRIO FOTOVOLTAICO

2410 x 2009
4" Mono Cristalino

Caracteristicas eléciricas (STC)
Potencia nominal 553 Prpe (WPR)
Voltaje circuito abierto 79 Voo (V]
Intensidad de cortocircuito .02 Lo (&)
Voltaje maxima potencia &5 Vinps (V)
Intensidad méxima potencia 8,47 [N
Tolerancia de potencia =10 %

STC: 1000 wim®, AM 1.5 y temperatura de célula de 25°C, estado del médulo estabilizado.

Caracteristicas constructivas

Longitud 2410 mm

Anchura 2009 mm

Espesor total 21.8 mm

Area total 4,43 sy

Peso especifico 222 Kgs

Célula fotovoltaica &" Mono Cristalino

NUmero células / Grado transparencia 120 43%
Vidrio frontal 10 mm Vidrio templado low-iron
Vidrio trasero 10 mm Vidrio termp. Parsol Gris

Espesor encapsulante 1.80 mm Laminas EVA

Categoria / Cédigo color

Caja de conexiones

Proteccién P65
Seccidén de cableado 2.5mm® or 4,0 mm?
Limites

Tension maxima del sistema 1000 WVays (V)

Temperatura de operacion -40...+85 °C
Coeficientes de temperatura

Coeficiente de temperatura; Pmpp -0,451 BIC

Coeficiente de temperatura; Voc -0,361 R/C

Coeficiente de temperatura; Isc +0,08 %/C

*Especificaciones técnicas sujetas a cambio sin previo aviso por parte de Onyx Solar.

B33 KUKULLAGA & =L — & Hjirs| £
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FICHA TECNICA - C1-37
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VIDRIO FOTOVOLTAICO - CONFIGURACION

EXT

\
\
\.

198

10 mm Vidrio Templado Low-Iiron

| "
____Células 6" Mono-Cristalino 0.90 mm Laminas EVA

10 mm Vidrio Templado - SGG Parsol Gris o similar

INT.

VIDRIO FOTOVOLTAICO - PROPIEDADES

Transmision luminosa 43%
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48 &7 R

1. REESEZENABILERETECEY I5GW(EZE 7 B 14,942.62MW) -
HpE[ERZ 95GW - tEHB(ZKEHE - BaF AN - BEHLE - FRERAK
FIFHEM - BT RIS 29 55GW - FBET 2026 FEEZEZ] 20GW °

Installed Capacity: Taiwan’s current installed solar PV capacity has reached
about 15 GW (until July, 14,942.62 MW), including around 9.5 GW from rooftop
systems and about 5.5 GW from ground-mounted systems (including floating PV,
multi-purpose use, aquavoltaics, installations on unused farmland, and
land-conversion projects). The target is to reach 20 GW by 2026.

2. BBERER  ERBIHEEK TEEE, BEITEE T EQASEESRWPE
Fo) ~ M LRFolGE—PRERDFEHRIEBELEHIB(ELE IRBEERBES
REEE) ; BAMEL A E X EARIEEI T L it FA S5 AR AR B R B st 48
HBFEERPE ; MRBRIFRFNRRETVIRIDERERLAE - EER
ith - BARER « LLUBSHIE 20MW X 15 AL8) ; SIMIREWLEM - EFE
K L RmE5 -

Application Regulations: Under the Ministry of Economic Affairs, project
reviews are based on The Electricity Act, which covers 3 stages: founding permit
(preliminary confirmation), construction permit (further confirmation of project
planning), and electricity business license (after completion, on-site inspection is
required before operation). For land use, regulations are mainly based on
non-urban land development laws and Ministry of Agriculture rules on farmland
conversion or permitting use. If environmental impact assessment (EIA) is
involved, it follows the Environmental Impact Assessment Act (required for
projects in national parks, important wetlands, natural conservation, or hillside
projects reaching 20 MW or 15 hectares). In addition, hillside projects must also
comply with soil and water conservation requirements.

3. BENEN  SETEDEBHIEFIT)REBKBEAEERE - ¢ 2010 F5E%A
Bit - BRIEXCSLKZRLIER - HRIEIER 10kw % 5.3819 75/E(0.18 =T/
§) -~ 500kW L E% 3.6236 7T/E(0.12 =5T/E) ; EEA 3.5037 T/E(0.12
=7o/E) ; KHES 3.8948 76/ (0.13 E7T/[E) - BIMIEREETEAVERED - &%
BIREREIE -
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Incentive Measures: Taiwan primarily promotes solar PV through a Feed-in
Tariff (FIT), which implemented since 2010. The rates have gradually decreased
over time. Currently, rooftop systems receive NT$5.3819/kWh (US$0.18/kwWh)
for systems up to 10 kW, and NT$3.6236/kWh (US$0.12/kwWh) for systems above
500 kW. Ground-mounted systems receive NT$3.5037/kWh (US$0.12/kwWh),
while floating systems receive NT$3.8948/kWh (US$0.13/kWh). Additional
rooftop installation incentives are also available to encourage adoption.

. BREERE - BRAN . BRI EERRRER LRSI EBNEEERRE
B A A H R LI EFRIRERAEE - BEEEIE  FILEERE - BRI
FEARENENTE  THERER  HRBREGFEBE - 3
2026 £ O] 3ZERE 20GW VB E -

Current Challenges and Solutions: Taiwan is currently facing delays in project
review due to agricultural regulatory issues triggered by aquavoltaics and differing
attitudes among local governments regarding land-use conversion projects. To
address this, the government has established a cross-ministerial platform that
holds regular meetings to jointly resolve case-specific issues, with the expectation
of achieving the 20 GW target by 2026.
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9/23 Onyx Solar-San Anton Market (Madrid, Spain)

1. EERR
B EETAREEARE - EBIPV EREIER - IBINAAERERE -

In Taiwan, we already have standard module specifications, but for BIPV
projects, panels often need to be customized. That makes them more costly and
harder to promote.

B HoEREERBRIZY - RENEERESTHERERERE - BRERK
BIREHIIRIA - ;—EzEEF'EJ tERRRELEHRRXAE -
Some local residents complain about issues like glare, heat, or transformer
noise around PV sites. But measurement studies usually don’t find clear
evidence, which creates a sort of “he said, she said” situation, and makes the
public impression of solar less positive.

m EERER - EHREEE - BIPV ERZMR - ##EEEAR -
Taiwan also faces unique challenges for BIPV because of widespread
unauthorized buildings, plus risks from earthquakes and typhoons. These
factors limit how broadly BIPV can be applied.

B EENEREATEENRMER - E&FLHBE?EtH%ﬁEbE%ﬁEQ%E’\JE’r% F BY
B/ ZEUETERRE - EFIZKINEBEEY M AERENE -
Rooftop solar is still growing here. Recently, the government has introduced
subsidies to encourage smaller rooftop projects, and new buildings are now
required by law to include solar installations.

B EARREHAERREERR - MEEREMSSHEENRTE -
In Taiwan, public acceptance is still a major barrier. Many projects run into
opposition from nearby residents, and that often becomes the biggest
bottleneck for development.
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2. IRFANE

_ s 4 =REBN
Questions /] ¥ (B
1. Are these panels made in standard 1. SRR A ERIEE

sizes, or can they be customized to fit W EEEEMIEARE 1R IR AR
different window frames? KA \EE=E 7
. Do these solar glass panels create any | 2. 3SR 6 EME BT REL o~
issues with heat build-up or noise? 1% =By R SEE ? A I BN
. In Madrid, do you experience heavy LS EBEEH AR -
rain, earthquakes, or strong winds? If % LR RIE 2 S MR i 51 {1
so, can the panels withstand those == ijﬁ ou S 2=
conditions? BREAZEEN?
4. EERZBEERNTZS D

. Roughly how many square meters is
this installation? And if it’s under 1,000

ERAR?MRNR

square meters, does the government 1000 YA A RBIEE - /J‘\fﬁf
provide subsidies since the financial BISAER - HFSE (1 BD)
i imited? e

return might be limited~ (B ENIE 2

. For a project of this size, what is the | 5- B %& *’%_%E EPANGE:ES
typical payback period? And does the %l - wERLWEAEZ | /NI
government offer any incentives to 2 ?BRAREBRME—| (EE#)
make the investment more attractive? e,

. Was this_proj(_ect initiated _by thg 6. EEXEEERTHEDH
community directly working with your AT S ERIE 2 B2 INETE
company, or was it led by a ABE e = e (/B EE )
government agency? BUTHBEE ?

. This technology seems very suitable for | 5 7= (B3 i L B BE L FN TR
historic buildings. Are there many s EEE;;/—\?TZZ*?E’; BIPV &KX
similar BIPV projects in Spain, ~RIRmE SR s iz
especially involving heritage sites? RBIEFRRT 20 ?

. Can the transparency level of the solar |g & E N AR ER
glass be adjusted depending on the type }J’Exéifﬁ%?gﬂ'ﬂ% BIPV EX
of building—for example, markets, % AESR A A HE =S
offices, or housing? YL ?

. Since the panels look almost the same 9. ARMEBIIERE -
as normal windows, is there potential to| BEAEZERIIREZRE | EEHXE
combine it with agriculture—like e ENER T IEE j =
growing crops underneath? YUK,
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Questions

&l 4t

=EB/
(25CH)

10. How is maintenance handled for
these panels? Can they be cleaned with
just water like regular glass, or does the
skylight installation make the
maintenance different from typical
rooftop solar panels?

10. B ICEMEHES
R LIR— AR —1X05 ?
REFINRE - R—K
BREEXGCESTAE
BARRIHEES T ?

AEZE ED
?ﬁEnEExﬁa IR

11. When it comes to end-of-life, are

11. BE LI EIE R —/%

these panels recycled in the same way = - [2] UAT $4& 1)
as other PV modules? RIS 7

12. When it comes to solar PV
development in Spain, what kinds of | 12. BIA#E F AR B HE 4 ) R 15

challenges have you encountered in
promoting or implementing projects?

B R EER 2
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9/24 Prof. Green-1CV.2.1 (16:30)

Minimizing Parasitic Optical Losses in Bifacial TOPCon Solar Cells
through Laser-Induced Localized Polysilicon Thinning
BTG B E ARt L E 1B & B TOPCon X/GaEE )& LA LEX
(UNSW #7 55 & 77 AF)

M= IKEE R FETR - BFR(CE (B (TOPCon)E M AL & £ R -
2024 FHERBE 26.58% - RIREUS PERC WE] - A - EZRWE
SEFFERE  HBREEEEMNPREEYER  BUZUIEE - KRR
tH 5 5908 58 (Laser Thinning, LT)# 0 - T B EB R I EZEM RS
poly-Si & - BRECEBER M ARBMIEWR - BN M10 EMIEEME
A 0.12%  EEMIEA 6% WA TEM - EDS - Raman ~ XPS B8 H %
hll - BRIRE—LIES TOPCon RYE

1. SERR

B SEFRAARERERR  BRIRREBFKESETERR - KB 2050 FZT
HaAE . JRIEFREIEBEARERRIEAYER -
Taiwan originally set annual milestones toward net-zero 2050, but interim
targets were lowered due to environmental and disaster concerns. The 2050
goal remains, and upgrading modules is seen as a way to boost efficiency.

B =& TOPCon -~ HIT EMiXiHEEEMES/NER - BERERS - K
RENZEMKREL -
In Taiwan, investments in TOPCon and HJT remain at lab or pilot scale, with
no demo projects yet and no clear government standards.

mEELHBEREMN 1MW =1 AEMGT) - SZENREARRE ; FRFEER
B THRE + A, BERRE -
With limited land (roughly one MW per hectare), higher efficiency is critical.
Policy is also shifting to solar plus storage and demand response.

B KEDRSTRAEREAR - HRibpEERAEAT KEHELR -
In Taiwan, most plants still use conventional modules, so there’s little
experience with the maintenance needs or costs of new technologies.

B SEHBECKHESHREANBINGEAE - OIRE - BEEREERARA
e - (EERHMRAH LIS ERE AR -
Taiwan already has clear regulations for recycling conventional PV modules,
including the processes and responsibilities. But when it comes to new
materials and technologies like TOPCon or HJT, recycling pathways haven’t
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really been addressed yet.

B EEERFEEITHE
EIBREEE -

S HRFIRIR - KENRE

IMHA RS A ST 2R EE

There are also common social and environmental debates. People often worry
about the impacts of PV projects on agriculture and water quality, and more
recently, there’s been concern about how to handle waste from mounting

structures after decommissioning.

2. RS

REEMN
i ah 4t .
Questions (E2F)
1. What do you see as the current global 1. BEB BRI EIK K5
development trends in solar cells? BHNERBIZE M| BRI

and Australia in how they promote
solar power?

TR ?

What are the main bottlenecks or BE ? X EHRHRSE T Bk &L 8 &
challenges? 7ML 2
=T = = 7
2. What are the current efficiency levels 2. B f” E BRI
of new high-efficiency cell R ZKE ? HPEZ mE e
technologies? How many of them have | /D E&E2E(L ? BFE R Eié\
been commercialized, and when do KIBRS B A B 1 e
- ?
you expect large-scale deployment R 7
3. Xz EEFEE
3. Is there a theoretical efficiency limit AERMBIR ? 2 a8
for solar cells? Do you foresee future AR EREeTE
PV policy focusing more on system &5 A (4 R 2 g
integration (such as storage and . jg o = ( " FER &
demand-side management) rather than REAFEER)  MAB
solely on individual module efficiency? | R E2 8 4B K E AW
% 7
4. For maintenance and cleaning, are 4. TOPCon #EIEHM - &
TOPCon cells any different from BEESZIE—IRA| #HESZ
conventional solar panels? MWEN S EIE ?
5. From your experience, what are the 5. #REETSI ~ BN ~ B
main differences between Asia, Europe, L
PO WERBRELNER| BEBE
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9/25 Prof. Dr. Miguel-A ngel Mufioz-Garcia-4DV.1.22 (8:30-10:00)
Yield and PR Estimation for Vertical Agrivoltaics Systems
FEEENEZMHESHIPR 5 (UPM FiZEHET)
NEEEMREREHE  FEHEERECERANRMFEAEREKEFEMR
L FRAEERAE XBSOUERNEEME - FHEESEETERBER
HEHEMUELL(PR) AEEREMFVEEAEE MR BEERRASBEA
SHE 200 -2 EEBEHATEEELRMW PR sTENEFZE - LHEHEI
AESRSRBEEFE AMRHHEEIXRESEAGAALRE - DIRE
HEZEEE - BURTEERNBERIRE -
1. EEIRR
B EERABEEREER  BRIRIRERKZETERR - FEB 2050 FF
HaAE . JRIEFREIEBEARERRIEAYER -
Taiwan originally set annual milestones toward net-zero 2050, but interim

targets were lowered due to environmental and disaster concerns. The 2050
goal remains, and upgrading modules is seen as a way to boost efficiency.

B SELTiABR - IMWAE 1 AF - IR ithF ARREER -
Taiwan is a small island with very limited available land. At the moment, we
usually estimate that about one megawatt of solar requires around one hectare
of land. That makes efficiency and land-use a critical concern.

B FAMIMAREEE G  SEHRBREEZLESHEIFE /D - BEREEIR
MNRAEBEEFRRENIRIZRIFTE -
Because Taiwan is small and densely populated, we have to be very cautious
about combining agriculture with solar. Land is already under a lot of pressure
from housing, farming, and industry, so people worry that energy projects
could disrupt agriculture or harm the environment.

B HRBRRERGESRFLUAERE - A GEREMEEEEM E/Y - £
ESETAERILKRTE  RMBEMESHEEN RN EERTNEHR
ERENRERNER -

Most of our current agri-PV projects are aquavoltaics, combining solar with
fish farming. Since fish production isn’t fixed in the ground like crops, yields
are less affected. The main question becomes how to design panel layouts that
actually improve aquaculture efficiency.
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B SERABLASHRGILERD - SEBABHMENES - BTG
EMMREVERFE  RRZEFENBRFEL -

Crop-based agrivoltaics are still rare in Taiwan. At present, we only have small
pilot projects testing how crops grow under solar panels, and we don’t yet have
any experience with vertical agrivoltaics.

2. IRMRAE

s 12 RS B Y

Questions ik (EE )

lLEERAERILD

1. Vertical systems aligned north—south are HET| S & 5 B 3
often sensitive to shading. How do you Y . s 1 =p
usually plan the spacing between module P2 axE %TL% "5
rows to reduce these effects? &R SR A E

BB ?

2. How many vertical agrivoltaic projects are 2 FSEFEAAZ D

currently operating in Spain? ;ﬁ BREXBHR| BRRN
éﬁ !
3. EEF” HAHE#HE

3. For vertical modules, are there any special E B EEE
issues in maintenance and Ty MERERL B
operation—such as wind resistance, w2 = S -1
structural stability, or cleaning? }—Wﬂmﬁxﬁ AEisis

EE;‘ /E%/%EE%EE%E
4. NEIEMEHICRE

4. Since different crops need different levels SKAKE - FEheER
of light, have your studies shown which = 5% I8 1 E:J«E igjztb EEXRYE
crops are more suitable for agrivoltaic e IE
systems? REGMNEE

£7?
5. Eiﬂj%%ﬁ%’jﬁﬁ’*”

5. How do local communities in Spain o
perceive vertical agrivoltaics? Is there a 3
special way you communicate or negotiate a 1\7 7 E Ef i ’EJH TR
with farmers and residents? Y B B2 15 B AR

o, ?

6. In Spain, are there regulations that require | g YT  22wE| =m0
a minimum level of agricultural o I 5= 2
production—for example, not reducing 'f % E ’i _ s i‘ﬁ B AR
yields by more than 20%? EEXxEENRE 1Xi
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Questions

&l 4t

=EB/
(EBECH)

And how is this monitored or enforced?
By agricultural agencies or energy
agencies?

AEFSLEBI (AU A R
WERE 20%) ? &
LE 78 &6 40 fay B OB 2
R P ERFEEN
=R ENE
& 7

i
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9/25 Prof. Dr. Carlos del Cafnizo-5DV.2.31/32 (10:30-12:00)
The Landscape of PV Recycling: Challenges to Make PV an Example of
Circular Economic

HELORIR - HEREBERAZEHLEGHIHE (UPM FEEET)
BEABEREREMR  RARBTFERBHTEWEARR - BWZEEH
@A) - WALRWHARERM - AEEE(EERI - WRERER WS
R BEEBEMEASHENINENRE  HBXEBRFRERE - BRER
EREWM B EE  EBRAEXEBABURRENA - RRMBEFRER
FEIBMREAM R BFE - TeEHECEBOEIRSHHES -

Recovery of Metal Contacts and Reutilization of Silicon Substrates from
Recycled Solar Cells

EBIRAI K G GE Bt P eI Z BEZH A FEHR (UPM FiEEMHET)
MEERESIEN  BIREMABRZEYEIWNK SRS - XFTER RESILIENS 5t
= BWORZERAVURBRERSENW X GEE MO - o[BIk E
TBIBANAWENR -HRF MEVENCSEZEAmEEIRMENESS
Bt IRIIWREVYWREWRBER  RUBLEENGEETSH LAMIE
Fre@REN EEBEWWEWERITY eV EEY L RERBRSE -
EEIER
B EECEUFAANNESHBEIREERE BB BEREKRZRENXE
F B kW EZEMAKRIRBFEER 1000 2% - (EREIWEERIR -
Taiwan has already set up a recycling fund and responsibility system. By law,

PV developers must pay about 1,000 NT dollars per kilowatt as a future
clean-up fee, which serves as the main source of recycling funds.

m FERBONEHREMARIKIE - SRIESEE - (BMEMEH(TOPCon ~ HIT »
WIE- R EAERAEEEEREE - Frlli= S PO i EIRE -
Companies are required to recycle parts like glass and aluminum frames from
conventional modules. But for newer types, such as TOPCon, HJT, or
glass-glass modules, since they are not yet commercialized in Taiwan, there are
no dedicated recycling technologies or standards in place.

mRRLURREAREAETERWIER - IEE2ENHREABGAENKFBR
i% - EIRAEBAHBRKEATEINR - BRIRBZERTBIBLL
By .

=
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At present, recycling mainly covers glass and aluminum. Because Taiwan’s
large-scale PV deployment started relatively late, we have not yet faced a large
wave of decommissioned modules, and reliable statistics or public reporting are

still limited.

m A& 2025 F 7 VA ks e El 52 &

IEENEEATmEE  EREMADRRIZERRKIERRES -

s -

HPIS R U = e A A BE R

B IE#E

After Typhoon Danas in July this year, we realized that recycling capacity
estimates cannot rely only on normal module lifetime. We also need to consider
waste from extreme weather damage, and the government is now reviewing

this issue.

m HAIOWERKEBFOUREE#E - mARERTISEINERER -
Right now, the recycling industry still depends on government subsidies from
the recycling fund. A fully market-driven business model has not yet been

developed.

2. RIS

A GI=]:s
i ah 4 .
Questions (L)
| _ 1L BRI R P E
1. For the new recycling tec_hnologles under Wi - TR | B R A Bk
research, what are the main challenges NN, e
when moving toward commercialization? B2 E E] H EARAY B
HEEK ?
2. MR AL INE IR 1R
2. If metals and silicon are successfully AEUN BRI - BB
can hesilicon be reused mane P | EEBARAEME| EMET
s W=
industry, or does it usually end up in % Aﬁﬁﬁéip;/ FGE i
downcycling applications, like construction| <™ ? EEHME (¥)
materials? PEPEFER - DIBETE /S
RMER ?
== {31
3. Regarding the recovery of metal contacts | > L k= E R[]
such as silver, aluminum, and copper, what | H - &2k - &5 - i | EIKWEF]
recovery rates can currently be achieved? % [OUZ R O] Y F3
6ar:gev¥2ircrhegnectl?:] hgs the highest economic | =z /b gl ? B| (£8)
yern: 7 (5] W 1 1B B 2
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=EB/

- ah 4l .
Questions (B2 )
EN
4. Are bifacial modules recycled in the same | 4. 8 [ R A A — AR =142 4
. - A3 15 48
way as conventional modules, or do they #8 89 [o] U7 = BB [B] W =
require different strategies? SRR B R fE 9 ol ==
| N 5. AT E B - 2
5. In Spain or the EU, are there official EE4H4 pv EIEE | B s
targets for PV recycling rates, or standards P e
for material reuse? BERR - AR (RE)
RUIRZE ?
6. How is the overall recycling system &
organized in Spain? Specifically, who 6. A3t > B R e AR (3] 7 44 2
holds the responsibility for S EEEIWRIE | .o
recycling—manufacturers, installers, or (B E)

other entities?

MEIWEEERRS ?
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