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. Context Of Problem Field

-Climate change

Annual Average Temperature from 1898 to 2621

1880 1895 1910 1925 1940 1955 1970 1985 2000 2015

--------- Taiwan average World average

source: Central Weather Bureau & NASA
Edited by Author



. Context Of Problem Field

People protest for climate justice at COP27

NO
CLIMATE

"

source: UNFCC (2022)



. Context Of Problem Field

-Two nuclear power plants: within 30 km of the capital
-% of Taiwanese are included

Location of the Nuclear Power Plants

CD km . Nuclear Plants Location
o 10 20

source:Google Earth (2023)



. Context Of Problem Field

nuclear power plants in Taiwan

s '
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source: Business Today(2021)
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. The Urgency of Energy Landscape Change

-The proposed of ideal condition: agriculture

Ideal multifunctional use in agricultural lands

source:UEUE Cooperation (2023)



. The Urgency of Energy Landscape Change

agriculture

-Current condition

Current multifunctional use in agricultural lands

source :News&Market (2020)
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. The Urgency of Energy Landscape Change

-The proposed of ideal condition: aquaculture

Ideal multifunctional use in aquacultural lands

source :News&Market (2020)
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. The Urgency of Energy Landscape Change

-Current condition: aquaculture

Current multifunctional use in aquacultural lands

source:MEA (2021)
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. The Urgency of Energy Landscape Change

-The landscape change in agricultural lands

The landscape changes from 2018 to 2023

source:Google Earth (2023)
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. The Urgency of Energy Landscape Change

- The landscape change in aquacultural lands

The landscape changes from 2018 to 2023
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source:Google Earth (2023)
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. The Urgency of Energy Landscape Change

-The landscape change in mountainside areas

The landscape changes from 2018 to 2023

source:Google Earth (2023)
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. The Challenges Behind The Urgency

-Systematic deficiencies lead to disorderly changes in the landscape.

Separate Planning Systems

o

Urban Planning System Regional Planning System National Park System
(Non-urban area)

0 20 40 km @
L
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. The Challenges Behind The Urgency

-Systematic deficiencies lead to disorderly changes in the landscape.
no integrated system to give a higher level guidance

Vv

seperate systems with different laws on differnt land use types

) )
cooperation ' cooperatlon
gv‘

d® O

Energy Land

Developers Owners Tenants
| ) | l
Apply for Land Use Type Change Lose Their Work Rights

Ex: aquaculture > Special Use

\)

PV cover rate N 18



. The Challenges Behind The Urgency

-Systematic deficiencies lead to disorderly changes in the landscape.

NON-URBAN AREA PLANNING SYSTEM URBAN AREA PLANNING SYSTEM

® Bureau of Energy

@ ship companies

® Energy Developers

ENERGY TRANSITION PLANNING

@ Envrionmental Protection Department/
® Water Resources Department

Fishermen

Management without A

baseline of
territorial sea

— |

uthority*

E: mean high
LR wetland ® Local Government
nflict area conflict area conflict area
® EPI
NGOs ® Energy Developers
4 Y A e ¥ > < -~
4 - et - &» l 1
-~ bl
X
F Sa— 7o
dolphin migratory bird
P’of::tli?nnﬂi?ittaultion " LE Aner L L @® Industrial @ Industrial
Tenant TeisnE Department Department
® Ministry of ® Fisheries ® Agriculture and ® Building
the Interior Department Food Department Department

5.6 km

Costal Zone
Management Area

® Public Sector

@ Agriculture Committee

@® Private Sector Civic Sector

*Some areas are under military administra;]non



. The Challenges Behind The Urgency

-2025 National Spatial Plan: another threat? or a tool to mitigate problems?

R

National Park Planning

Regional Planning

Urban Planning

National Parks Act

Regional Planning Act

\ 4

78.1%

National Spatial Planning Act

\ 4

National Spatial Planning

Urban Planning Act

13.2 %

National Park Planning

Urban Planning

Maritime Protection Zone

MR1-1 MR1-3
MR1-2 MR2
MR 3

NP1
NP2

NP3
NP4

AD1 AD3
AD2 AD4

AD 5

Ur

ban Development Zone

>UD1 UD2-2 UD3

UD2-1UD2-3
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Wind Farm Locations

I Case Study Area: Changhua

-Best solar and wind energy potential in Taiwan
-21 of Taiwan's 36 wind farms are located here
-Most efficient solar potential

-Many hidden threats

§ Expected
= Y N L Renewable
v o

Changhua County

pen- source:Energy Bureau(2016); Made by Author 99



. Case Study Area: Changhua

-Significant imbalance in development .
i i ectrici se: 4 % Lugang
between districts Electricity Use: 43

Changhua

Total Resident Income: 47.8%
Average Aging Index: 1189

-Inequality of regional development
strategies

Electricity Use: 11%

-Uneven resources distribution between AT
A otal Resident Income: .0%
t owns h 1 p S Average Aging Index: 254.3

Fangyuan

Dacheng

Ershuei

23



. Case Study Area: Changhua

-RE development projects are concentrated in .
. ectricity Use: 43% Hpang -
South-West regions BB S : -

Total Resident Income: 47.8%

Average Aging Index: 1189 —%—\

Electricity Use: 11%
Total Resident Income: 11.69%

Average Aging Index: 254.3

E Fangyuan

Dacheng




Case Study Area: Changhua

RE conflicts in society, living environment, and ecosystem.

N i

source:Xu Zhen Tang & Lin Ji Yang (2621)
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. Conceptual Framework & Research Que

-Spatial and Social perspectives: not included

-Local considerations and needs can not be hear

-Top-Down Goal and Bottom-up: huge gap

t i o National Scale
Top-Down
Goal
= =
Regional / \Q Scale|
v )
/' PLANNING <
SYSTEM >

?Mc/t‘s

c}ﬁﬂ{z

SPACE «+—+—+ Conflicts: +—+—+>  SOCIETY
~ ik
|
| v !
; Local :Scal_e% :
: Bottom-Up v i
T .40 " Consideration © 7|7 0T 77
\ |
i
L
r 7 |Planning& € |Existed Current Situatio
Design <« Current Conflicts
CURRENT & 4 | Scale oo Existed But Not Obiviou

27



Conceptual Framework & Research Question

Research Question

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated planning

- for a just energy transition in Taiwan?

ENERGY TRANSITION
AN

Sub-Questions

What are the impacts of the energyscape on the surrounding

* environment?

I What systemic deficiences are hidden in the current energy transition
planning that needs to be changed?

SPACE SOCIETY
How can regional planning and design drive systemic change to devel-
op an integrated plan for the energy transition?
Bottom-Up
Consideration
v I How can resources be reallocated to create value and rebuild social
ENERGYSCAPE equity for neglected areas?
IMPLICATION

I How can research on the implications of energyscapes help redistrib-

ute the power and interests of stakeholders in the energy transition? 28



. Conceptual Framework & Research Que

-Energyscape impact study: provide local
considerations included social and

spatial perspectives

-Space: adaptability

-Planning system: integration

-Society: inclusivity

-Sectors: collaboration

| s
S t 1 o nl National Scalel
Top-Down
Goa
AJUST
ENERGY TRANSITION
|
Regional Scale
Integration
|
\
Adaptability nclusivity
Ld . J
Integrated fil Poicies
Eﬁﬁ! . [ SOCIETY |
L
N N
Local Scal%
ultifunctional Bot om-Up Participatory
Lahd Ude Consideration Process
ENERGYSCAPE
IMPLICATION
[

" 1 Planning & Prgposed Top-Down Action
[ I Design 4—| Praposed Bottom-Up Acrtio
PROPOSAL L | . |Scale <«mm-> Proposed Integrated Planni
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Analysis Conclusion-Spatial

Analysis of built environment, agriculture, and industrial activities

Built Environment Agricultural Activities Industrial Activities

31



. Analysis Conclusion-Socio-Economic

Analysis of socio-economic activities and conditions

N

32



. Analysis Conclusion-Environmental & Ecological

Analysis of sea-level rise, natural disasters, and ecological sensitivities

Sea-level Rise Natural Disasters Ecological Sensitivities

33



. Analysis Conclusion-Energy Infrastructure

Analysis of energy infrastructure, wind farms,

and solar farms

Energy Capacity & Substations Wind Farm Locations

Solar Farm Locations

34



. Analysis Conclusion-Energy Potential

Analysis of wind potential, solar potential, and offshore wind farms

Wind Potential Solar Potential Offshore Wind Farm Potential

35



Analysis Conclusion-Energy Landscape

400m. |

Energy Landscape Analysis

400m 3 400m—

I:l Solar Energy
| wind Energy
[] Biomass

x00m: The border size of the photo
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. Analysis Conclusion-SWOT

SWOT Analysis

Opportunities

Strenghts Threats Weakness

37



. Analysis Conclusion-Stakeholders

Stakeholders
INVOLVEMENT ON PLANNING
POWER AND INTEREST ® HIGH
& MEDIUM
CURRENT O Low
% High interest or power and
has high involvement
. Low interest or power but
HIGH INTEREST has high involvgment
@70 civic sector
(00 PRIVATE SECTOR
) PUBLIC SECTOR
FOOD
INDUSTRY
COMPANY
[ ) o
LAND BUILDING BUILPING FISHERY
& OWNER DEPARTMENTCOMPANY ~ DEPARTMENT x x
w w
g 5 %
o Q Q o e
= FRUIT & SHIP 5 =
S VEGETABLE ~ COMPANY £ 8
WHOLESALER @
RESEARCH
INSTITUTION

©)
LOCAL
SIDENTS

O ®
ITIZENS E.P.

0]
TRANSPORTATION
DEPARTMENT

LOW INTEREST

‘—
s

()
INDUSTRIAL

Q
DEPARTMENT MILITARY

UNITS

Analysis

FUTURE

HIGH INTEREST

INVOLVEMENT ON PLANNING

@ HIGH
@ MEDIUM
O low

+ + | Increase interest and power

~ 7 Increase or decrease power

CIVIC SECTOR
PRIVATE SECTOR
PUBLIC SECTOR

Moving Direction

et iNSTlTUTION

R T, O ‘

o5 vy TRANSPGRTATION

L HOCAL* DEPARIMENT
__._RESIDENTS

#H L
L
ey 4

cireis

@
», RESEARCH

LOW INTEREST

HIGH POWER
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. Analysis: Conclusion

Potential Areas

-concentrated in the west

-Multifunctional land use:
-Northwestern:industry

-Southwestern:agriculture

Existed Industrial Zone ‘ Offshore Wind Turbines
Approved or Planned Indeus- OHsHETE WiRd Turbines
trial Area

Fish Farms with Potential =~ sececesses Planning Light Railway Line

Agricultural Land with

Potential ----@--- Railway and Railway Station

Mountain Area —(@®— HSRW and HSRW Station

Approved Offshore Wind Farm




. Analysis: Conclusion

Potential Areas

-concentrated in the west

-Multifunctional land use:

-Northwestern:industry

-Southwestern:agriculture

Existed Industrial Zone

Approved or Planned Indeus-
trial Area

Fish Farms with Potential

Agricultural Land with
Potential

Mountain Area

Approved Offshore Wind Farm

Offshore Wind Turbines
Onshore Wind Turbines
Planning Light Railway Line
Railway and Railway Station

HSRW and HSRW Station




. Analysis: Conclusion

Potential Areas

-concentrated in the west

-Multifunctional land use:
-Northwestern:industry

-Southwestern:agriculture

Existed Industrial Zone ‘ Offshore Wind Turbines

Approved or Planned Indeus-
trial Area

Onshore Wind Turbines

Fish Farms with Potential =~ sesseses, Planning Light Railway Line

Agricultural Land with
Potential

Mountain Area —@— HSRW and HSRW Station

----@--- Railway and Railway Station

Approved Offshore Wind Farm
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. Analysis: Conclusion

Vulnerability Areas

-concentrated in the west

-Northwestern:environmental risk

-Southwestern:inadequate

infrastructure

- Conflict In Fish Farms

Urban Area With Flooding Risks

Soil Lifiquefaction With Flooding
Risks

Subsidence With Flooding Risks

Conflicts With Wind Farm
E=—— Construction

:] Wind Farms In Conflict With
Coastal Fishing Areas

_—
........
o

Chinese White Dolphin
Sanctuary

Conflict With Sea-Level Rise 2 m
Grid-compatible capacity 2
Grid-compatible capacity 1
Railway and Railway Station

HSRW and HSRW Station




. Analysis: Conclusion

Vulnerability Areas

-concentrated in the west

-Northwestern:environmental risk

-Southwestern:inadequate

infrastructure

Conflict In Fish Farms

Urban Area With Flooding Risks

Soil Lifiquefaction With Flooding
Risks

Subsidence With Flooding Risks

Conflicts With Wind Farm
Construction

Wind Farms In Conflict With
Coastal Fishing Areas

Chinese White Dolphin
Sanctuary

Conflict With Sea-Level Rise 2 m
Grid-compatible capacity 2
Grid-compatible capacity 1
Railway and Railway Station

HSRW and HSRW Station
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. Analysis: Conclusion

Vulnerability Areas

-concentrated in the west

-Northwestern:environmental risk

-Southwestern:inadequate

infrastructure

Conflict In Fish Farms + o+

Urban Area With Flooding Risks -

Soil Lifiquefaction With Flooding
Risks

Subsidence With Flooding Risks

Conflicts With Wind Farm
Construction

Wind Farms In Conflict With
Coastal Fishing Areas

.__.....

®

Chinese White Dolphin
Sanctuary

Conflict With Sea-Level Rise 2 m
Grid-compatible capacity 2
Grid-compatible capacity 1
Railway and Railway Station

HSRW and HSRW Station
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Vision
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Martime Spatial Area

Coastal Area

Offshore wind farm
55 cable zone
i , Dolphine
£ i Conservation
Multifunction:
Agriculture phase I

Multifunction:
Agriculture phase II

Multifunction:
Fish farm phase 1

Limited Multifunction:
Fish farm

Multifunction:
Industry phase I

Multifunction:
Industry phase II

Multifunction:
Industry phase III

Building Environment

Buffer Zone: Fisery Area

Offshore Wind Turbine

[ ] Onshore Wind Turbine
Goeeneer New Transportation Line
—e— HSRW

--@- Railway

Regional Strategies

Synergy: Industrial RE

Prevention: Residential RE

@ Experiment: Recreational RE

Soci-economic Protection

L L 1 L 1 1 1 L 1 L 1 1 1 L 1 1 1 I 1

Disaster
Prevention RE

o 5 10 5 20 £ 30 35 40 a5

9% 95 100 105 (km)
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Martime Spatial Area
Coastal Area
Offshore wind farm

Cable zone
Dolphine
Conservation

Multifunction:
Agriculture phase I

Multifunction:
Agriculture phase II

Multifunction:
Fish farm phase 1

Limited Multifunction:
Fish farm

Multifunction:
Industry phase I

Multifunction:
Industry phase II

Multifunction:
Industry phase III

Building Environment
Buffer Zone: Fisery Area
Offshore Wind Turbine
Onshore Wind Turbine
New Transportation Line
HSRW

Railway

Regional Strategies

O

Synergy: Industrial RE

Prevention: Residential RE

Soci-economic Protection

Experimental
Multifunctional RE

105 (km)
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Martime Spatial Area
Coastal Area
Offshore wind farm

Cable zone
Dolphine
Conservation

Multifunction:
Agriculture phase I

Multifunction:
Agriculture phase II

Multifunction:
Fish farm phase 1

Limited Multifunction:
Fish farm

Multifunction:
Industry phase I

Multifunction:
Industry phase II

Multifunction:
Industry phase III

Building Environment
Buffer Zone: Fisery Area
Offshore Wind Turbine
Onshore Wind Turbine
New Transportation Line
HSRW

Railway

Regional Strategies

Synergy: Industrial RE

Prevention: Residential RE

Experiment: Recreational RE

Soci-economic Protection

Synergy RE

95 100 105 (km)
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. Vision

-Preventive RE
-Experimental RE

-Synergy RE

Regional Strategies

s}
O
2

@

Function E 1 _—

Martime Spatial Area //' \\\\ ViSion Map

Coastal Area i 4 S

Offshore wind farm : %l "1~ A d t b . 1 . t
Dolphine bl
Conservation 1 ~< 2 1 1 j
Multifunction: i . N In C USJ' VJ' ty
Agriculture phase I : ) S
Multifunction: Y \ *
Agriculture phase II H 1 P
Multifunction: i !
Fish farm phase I
Limited Multifunction:
Fish farm
Multifunction:
Industry phase I
Multifunction:
Industry phase II
Multifunction:
Industry phase III

Cable zone

Integration

Building Environment
Buffer Zone: Fisery Area
Offshore Wind Turbine
Onshore Wind Turbine
New Transportation Line
HSRW

Railway

Synergy: Industrial RE

Prevention: Residential RE

Experiment: Recreational RE

Soci-economic Protection

105 (km)

51



. Vision

Products Scale

Prediction of Producs : - N N N

- Energ tio /Elatinnul
___Inte olic - m m N
l 000
Advices Y 7 S 1
gftcutrar Enérgy—puitd
< Scale | Trapsport | Industry

-Energyscape Template Design: local scale

-Integrated Regional Strategies: regional scale Aiandoned Areas Revitalization

Resources Re-allocation
i . ry .
Power & Interest Redistribution

-Integrated Policy Recommendations: national

Spatial Planning Regional

scale m— b A g
| I efheth "

Vertical Governance

Scale

F N |

[ Principle |

Impact R nen

Knowle}dge Re-education

Q\
Ene ‘ [\' -/ 7
gyscap
- Lacal ® [ ] r.A 4

Impact 5 . Cm .\ 2~
To:lbox l ‘ ‘
| < Scale
Design i Stakeholders
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. Energyscape Template Design

1. Social Acceptance of 2. Qualification of
Energy Infrastructure Factors Energy Landscape Types

™ Substantive

e Impact on \ / Repowering N ( Nature & Wildlife
Conservation . .
. Qualification
Energy Souces / Size

Human Ecology
7 (~ o

@ + P =

3. National

S
a Impact on Tourism \ ( Effect on N ( Public Participation, R
Landscape Scenery Trust, and Transparency +
T D Spatial | Spatial Planning
S . G || Oa®sE patiat System
@ q <’ @ Qualification
O@‘ o = Relationship with Space
N ) I\
Economic Effects

Distribution of Financial Energy Strategies
(Ownership)

Ve
Benefits & Losses %

TENANTS 6>
Oy || (7=
- | i = W Temperal

A AN
() oistributional Justice (") Procedural Justice .
Dynamic to Permanent




. Energyscape Template Design

Design principles: Social Acceptance of
Energy Infrastructure Factors

/ Impact on \ / N / Nature & Wildlife N

Repowerin
Human Ecology P & Conservation

- Cos

@ + .|A*.

6 MW 17 MW
A N AN J
4 Impact on Tourism \ / Effect on N / Public Participation, N
Landscape Scenery Trust, and Transparency
(2 -
S ’ Q"=
=}
T
- A J
Distribution of Financial Energy Strategies Economic Effects

Benefits & Losses % (Ownership)
[ M
0
\ DEVELOPERS / \ J / \ /

[:] Distributional Justice [:] Procedural Justice




. Energyscape Template Design

Energyv Landscape Type Impact On Social Acceptance

’F@"’ - Impact on Human Ecology

Substantive
Qualification affects f,l\ - Rebowerin
Energy Souces / Size C P 9
2{3; - Public Participation, Trust, Transparency
I Impact on Tourism
[~ &
; Iy - Effect on Landscape Scenar
Spat!al . affects % P y
Qualification o )
Relationship with Space d? - Nature & Wildlife Conservation
Y - Public Participation, Trust, Transparency
#OE
‘211/,;;6‘ - Distribution of Financial Benefits & Losses
Temperal affects |
Qualification @°= - Energy Strategies
Dynamic to Permanent
&M - Economic Effects (Ownership)
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. Energyscape Template Design

-Methodology of the energyscape template design:

Temporal Qualification

SUb’zone ”””””””
= @ - Distribution of Financial
@ P3N
? Benefits & Losses
Use ZOn ,,,,,,,,,,,
®(°= - Energy Strategies Lan
Y - Economic Effects .
(Ownership) olan of ZON®  mommmmm e




. Energyscape Template Design

-Methodology of the energyscape template design:

Spatial Qualification

~ l@&, - Impact on Tourism
ek - Effect on Landscape
é) Scenary
- Nature & Wildlife
K VS Conservation
@ - Public Participation
_ 3 e
2g§ Trust, Transparency Sub,zoﬂe ——— |
ne
se o ]
Lan v
70N€ oo
plan of



. Energyscape Template Design

/FA@ - Impact on Human
Ecology

7 .
+ - Repowering

oé}g - Public Participation,
&qe Trust, Transparency

-Methodology of the energyscape
template design:

Substantive Qualification
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. Energyscape Template Desig

-For participatory planning process

-4 main land use zone

National Protection Zone
Marine Resource Zone
Urban Development Zone

Agriculture Development Zone

n

The area has a high * Type Solar / Wind Energy

degree of environ- - Size

mental sensitivity. <05 MW /052 MW / 22MA
ensity*

h as mountain
conservation axis ooftop <70%
and nation: Ground: <10%
wetlands. There - Distance

2300m
Environmentol Sensitvi:

are fow bulldings
nearby. lude the

The area has
an environ-

enient rules.

+Type:Solar / Wind Fnergy
+Size:

<05 MW /052 MW / 2280
~Density*

~Rooftop </0%

Ground <20%
~Distance - 2300m

- Environmental Sensitvie
exclude the ar

Areas in this

cach national park *
plan

< Type Sola/ Wind Energy

<uwwmbmwmmw
~Density”

+Environmental Sensitvie:
exclude the area

Pl

The area is locate
inan urban area

it consenation. %5

urban arcas.

I r fay
gy = [ype Sor Wi Eneey

el e

an!mn 70%
und: <20%+%
Distance - 2350m
EnironmertalSenstic
exclude the a

This area has a

< Type SoarEnergy
;us S MW/ 052w

nsity”
nomnp Nebter2

~Gro
encourag 2 pitan
e o [nlnzr\‘l::r:rs! Sensitvie:

Type: Solar / Wind Energy

Thisareais gl
et o sOSMW/0S2MW/22MW
ubanarea  pensiry

BUEwi fRuo!mn flexivle2
lower popula g

ton density. . pistance >400m

- Enuironmental Sensitvie:
excude the area

Mostly industri-
al use areas

Integration with *5,

~Type: Solar / Wind Energy

Size:

05 MW /052 MW / 22MW
ensity”

~Rooftop: flexivle®2
~Groung </0%

Distance
anlmnmsma\ Sensivie
exclude the are:

Less densely
urban areas.
reserved fo
future develop
ment RE
requires follow-
in

Planning Law.

Ty Solar Wi Encray

<uwwm~mw;>zmw

Densi
Sheoion fexbies
—Ground <.

tance >400m
Environmental Sensitvie:

exclude the arce

< TypeSHar {ind Enetty
MW/O 2MW / 22MW
e
oot Nexiie2
~Ground. <
s s400m

Environmental Sensitvie
exclude the area

needs obe
uied for
axssssment

This s an area of
prime agricultural
land with 3 focus.
on agricutture

cevelopment
Landscape change

Type Solar / Wind Energy
-Size

<05 MW/ 052 MW />
MW

Rooftop 80%
—Ground: £40%*

Distance : 2300m

- Lnvironmental Sensitvie.

exclude the area

R Distance wih
Siromons:

Malnly agricul- - Type- Solar / Wind Energy
wral use; sice:

lessenviron- <05 MIW/ 052 MW/ 22MW.
mentally sensi- - Density”

thve than p <8l
Solarenergyon  Ground <40%*

the ground Distance : 2300m

needs to be Fnvironmental Sensitvie

versatile for use. exclude the area

This s an area
sloping

potental for
landsiides

+Type:Solar / Wind Eneray
Size:

<SO5 MW /052 MW / 22MW
Density”.

Rooftop <B0%

Ground: <40%+
Distance  2300m
Fnvironmental Sensitvie
exclude the area

r—

This areaisa
turalarea or an

settiement It

a higher
gensity than

by
agricultural
land.

~Type:Solar / Wind Eneray
Size.

SV 0s LW
~Dens
Rt
Pl
Distance : 2350m
- Frwironmental Sensitvie
exclude the area

e

Dsancs iy
- Sureuning

Theareats inan

Type:Solar / Wind Energy
Sice:

i Baraltel =05 M /052 M /oMW
nsity”.

populated than

Rooftop. <80%
Ground: <40%

Distance - 2350m
Environmental Sensitvie

exclude the area

Thisisa

follow the.

project plan.

Type: Solar Energy
Size

<SO5MW /052 MW/ 22MW
Density*
around:profect-hased7

Envnunmeuldl Sensityie
exclude the

Tnsarepisa - IypeSolar/ Wind Eneray
reserve rea

nsMW/uS?MWhiMW
construction - Densi

rm ma project basea7
approvedby - Distance : >750m*8.
G e
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This areais a

approved by
the Central
Government.

Sensie s

Type: Solar / Wind Energy
-Size

<SOSMW /052 MW/ 22MW
~Density*
Ground project based'7
istance - 27501
- Environmental Sensilyie:
exclude the arca

n-made

sensitive areas

Type Solar / Wind Energy
-Size
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~Density*
Ground project basea7

tance - 275
+Environmental Sensitvie:
exclude the area
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fereary
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. Energyscape Template Design

Visualisation

Combination
Results

\/

Exclusion
factors

Example of the
landscape
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. Energyscape Template Design

E This is an area of
. prime agricultural
+ land with a focus
' on agriculture

development.

Landscape change
e needs to be
Definition of ceviewed for
Sub-Land use zone assessment.

______________________
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. Energyscape Template

Design

i - Density™:
. —Rooftop: <80%
~ —Ground: <40%*°
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. Energyscape Template Design

5 Zoomed-in Sections




Energyscape Template Design

AA Section -Fangyuan Township-Uncompetitive Rural Area

Create A Buffer Zone for the Protection Zone Multifunctional Use: Aquaculture Land

Multifunctional Use: Agriculture Land

> 600 m Distance

/

P Threaten Ecosystem
: Threaten Environmental ( /

7./ i Sensitive Area

| /
\ l l [ ] Potential To Lose Fish Farms

/

Po/te/ntial To Lose Farm Lands
}Hreaten Food Security
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Energyscape Template Design

AA Section -AD1 / Aquacultural Land Area

Effect On Landscape Scenary

Economic Effects (Ownership)

Public Participation,
Trust, & Transparency

Multitunctional Use: Aquaculiure Land

This is an area of
prime agricultural
land with a focus
on agriculture
development.
Landscape change
needs to be
reviewed for
assessment.

- Type: Solar / Wind Energy

- Size

<05MW /052 MW />

2MW

+ Density™:
—~Rooftop: <80%
~Ground: <40%*

- Distance : 2300m

- Environmental Sensitvie:

exclude the area

J
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. Energyscape Template Design

Co-Exploration Process

4 )

Implementation Steps

@ Location Selection

® Land Zone Define

® Environmental Sensitive Check

e.g. ecological sensitives

N

L T Define: s
® Land Use Type Define Satellite Images:

define land funcitional activities

N /

source: Geographic Information System for National Planning
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. Energyscape Template Design

Co-Exploration Process

4 N

Implementation Steps

@ Location Selection

® Land Zone Define R

: B (2]

National Spatial Planning:
AD1 zone

® Environmental Sensitive Check

e.g. ecological sensitives

N
o

O Land Use Type Define: Satellite Images:

define land funcitional activities

N\ /

source: Geographic Information System for National Planning



. Energyscape Template Design

Co-Exploration Process

4 N

Implementation Steps N

©

Environmentally sensitive:
flooding, waterfowl
hotspots

i

@ Location Selection

® Land Zone Define
(2]
National Spatial Planning:

® Environmental Sensitive Check AD1 zone

e.g. ecological sensitives

AN
(1

O Land Use Type Define: Satellite Images:

define land funcitional activities

N\ /

source: Geographic Information System for National Planning



. Energyscape Template Design

o

Co-Exploration Process
e e Aquaculture Use

4 N

Implementation Steps N

(3]

Environmentally sensitive:
flooding, waterfowl
hotspots

i

@ Location Selection

® Land Zone Define
(2]

National Spatial Planning:
AD1 zone

® Environmental Sensitive Check

e.g. ecological sensitives

AN
o

O Land Use Type Define: Satellite Images:

define land funcitional activities

N\ /

source: Geographic Information System for National Planning



. Energyscape Template Design

Co-Exploration Process
/6 Regulations Checking )

permission Area
distance with the built environment

® Energy Source Selection

@ Energy Size & Type Selection

— < 0.5MwW
size 0.5-2MW

— >2MW

— Rooftop
Type

— On The Ground

Current
® CoverRate

\ Check on the template cards /




. Energyscape Template Design

Co-Exploration Process

e

Regulations Checking
permission Area

distance with the built environment

Energy Source Selection

Energy Size & Type Selection

— < 0.5MW
size 0.5-2MW
— >2MW
— Rooftop
Type
— On The Ground
Cover Rate

Check on the template cards

~

/

Threat

Current
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. Energyscape Template Design

Technical
Aspect

Social
Aspect

Initial Design

\}

Co-Design Process

Energy Integration Design
Third-party led

(Crop) Type Define

Shadow-tolerance / Shadow-intolerance

Agrivoltaic / Aquavoltaic Select

Example options: appendix

(Only for Agrivoltaics & Aquavolaics)

_____________________________________________________

Social Acceptance Factors Define
9 Factors

Design Proposal Optimize

\%

Final Design

+Experts

+Low Power
Stakeholders

Proposal

Threat

Current
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. Energyscape Template

Technical
Aspect

Social
Aspect

Initial Design

\}

Co-Design Process

Energy Integration Design
Third-party led

(Crop) Type Define

Shadow-tolerance / Shadow-intolerance

Agrivoltaic / Aquavoltaic Select i

Example options: appendix :

______________________________________________

(Only for Agrivoltaics & Aquavolaics)

Social Acceptance Factors Define
9 Factors

Design Proposal Optimize

\%

Final Design

Design

+Experts

+Low Power
Stakeholders

Proposal

Threat

Current
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Energyscape Template Design

AA Section -AD2 / Agricultural Land Area

@[é: Energy Strategies
Effect On
Landscape Scenary
\ 7

Public Participation,
Trust, & Transparency

Multifuncrional Uss: Agriculture Land

7

] soe o Lo e s
Threstn Faos Securs

Mainly agricul-
tural use, but
less environ-
mentally sensi-
tive than AD1.
Solar energy on
the ground
needs to be
versatile for use.

—F._ Distance with

_—=__ Surroundings

- Type: Solar / Wind Energy
- Size:
<0.5 MW /0.5-2 MW / 22MW
- Density*
—Rooftop: <80%
—Ground: <40%**
- Distance : 2300m
- Environmental Sensitvie
exclude the area
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. Energyscape Template Design

Current

AA Section
-AD2

-Agricultural Land Area
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. Energyscape Template Design

Threat

Current

AA Section
-AD2

-Agricultural Land Area
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. Energyscape Template

Proposal

Threat

Current

AA Section
-AD2

-Agricultural Land Area
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. Energyscape Template Design

©(?= Energy Strategies

Distribution of Financial
Benefits & Losses

Proposal
Effect On
Landscape Scenary
Threat
Economic Effects
(Ownership)
Public Participation, oﬁﬁ
Trust, & Transparency |4 q®
Current
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Energyscape Template Design

AA Section -MR1-2 / Marine Spatial Area

Repowering

~
£ e
AN
b 7 ™~
b *
N S

Distribution of Financial
Benefits & Losses

Impact on Human
Ecology

Nature & Wildlife Conservation

%%
£ q=

Public Participation,
Trust, & Transparency

Create & Buffer 7one for the Protection 7one

> 600 m Distance

Y
This area is a - Type: Solar / Wind Energy
reserve area - Size:
for major <0.5 MW /0.5-2 MW / >22MW
construction - Density*:
projects —-Ground: project-based*7
approved by - Distance : 2750m*8
the Central - Environmental Sensitvie
Government. exclude the area

J
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. Energyscape Template Design

Current

AA Section
-MR1-2

-Marine Spatial Area
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. Energyscape Template Design

Threat

Current

AA Section
-MR1-2

-Marine Spatial Area
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. Energyscape Template Design

Proposal

Threat

Current

AA Section
-MR1-2

-Marine Spatial Area
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. Energyscape Template Design

A

B

8 - .
.Ig.‘-. Nature & Wildlife Conservation

Repowering ,i\ﬁfﬁf\

Proposal

Distribution of Financial

Benefits & Losses
@ bios . A,
Public Participation, 0 ] . “ 3 @)| Impact on Human Ecology
Trust, & Transparency & g a2 | G
Threat 5
AA Section

Current

-MR1-2

-Marine Spatial Area




. Energyscape Template Design

AA Section -Fangyuan Township— Uncompetitive Rural Area

PROPOSAL PROPOSAL
Threat Threat
CURRENT CURRENT
Al Marine Spatial Area A2 Aquacultural Land Area

A3 Agricultural Land Area
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Regional Strategies

-Systemic Reformation
-Spatial Restructure

-Social Inclusivity

GOAL

Systemic
> Reformation —>

Spatial
Restructure

Social
Inclusivity

L —

VALUE

Integration

—>  Adaptability

Inclusivity

I. Collaborative Governance

7 T

III. Policy Integration
RS
Y
A. Infrastructure Updated

T\

@ e

D. Multi-functional Land Use

G. Popularize & Educate
Relative Knowledge

=
y: »
afal

1. Participatory Process
\

DESIGN PRINCIPLES

I1. Planning & Design Principles & guidlines

@ +EL

IV.Long-term & Performance Planning

C. quitable Development &
Rural Areas Revitalization

g

1 W
e

H. Improve Public Awarness

LB -
J. Information Transparency
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. Regional Strategies

City Scale:
Regional Planning & Design

District Scale:
Regional Strategies

Lugang Township

Fangyuan Township

Local:
Energyscape Design

/7
L/

3

Energyscape Template
Implementation

& {

Energyscape Template
Implementation
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Regional Strategies

Fangyuan Township

-Experimental RE for Synergy

City Scale: District Scale:
Regional Planning & Design Regional Strategies

\

Fangyuan Township

()
@
@
©
(07
®
02
®
]

Substations Building
Upgrade Grid-compatible Capacity
Create A Public Transportation Line
Create A Station

Establish RE Research Hub
Pilot Site Building

RE in the Industrial Area
RE in the Aquacultural Land
RE in the Agricultural Land
Wetland Conservation

Intervention Area / Line

~

" Infrastructure Updated
W Increase Accessibility
B Equitable Development &

Rural Areas Revitalization
B Multi-functional Land Use
W Natural Disaster Prevention
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Fangyuan Township

. Regional Strategies @ substations uicing “Experimental RE

@ Upgrade Grid-compatible Capacity .
@ Pilot Site Building S \ for Synergy
(2 REin the Industrial Area

Phasel 2025: Preparation Stage @ RE in the Aquacultural Land

(@ Wetland Conservation

-RE Experiment in aquaculture ] Intervention Area/ Line
-Update RE infrastructure
-Pilot site building: combine

with social strategies

I Infrastructure Updated
M Increase Accessibility
M Equitable Development &
Rural Areas Revitalization
W Multi-functional Land Use 90
W Natural Disaster Prevention



Fangyuan Township

. Regional Strategies ~Experimental RE

for Synergy
Phasel 2025: Preparation Stage

-Update RE infrastructure

-Substations building
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Fangyuan Township

. Regional Stl"ategies Substations Building

Upgrade Grid-compatible Capacity
@ Filot Site Building

-Experimental RE

for Synergy

. RE in the Industrial Area
Phasel 2025: Preparation Stage B -
—Pllot Slte bu1ld1ng . RE & Wetland Conservation

{ Intervention Area / Line

Experiment in aquaculture

Infrastructure Updated
M Increase Accessibility

M Equitable Development &
Rural Areas Revitalization

Multi-functional Land Use 92
W Natural Disaster Prevention



. Regional Strategies

Phasel 2025: Preparation Stage

-Implementation of Energyscape

Template

Proposal

Threat

{ Intervention Area / Line

Fangyuan Township

Substations Building —Experimental RE
Upgrade Grid-compatible Capacity
Pilot Site Building

RE in the Industrial Area

for Synergy

RE in the Aquacultural Land

Wetland Conservation

Infrastructure Updated
Increase Accessibility

M Equitable Development &
Rural Areas Revitalization

Multi-functional Land Use 93
Natural Disaster Prevention



. Regional Strategies

Phasel 2025: Preparation Stage

Integrate RE Kowledge
In Early Education
G1

2040

Stakeholder
Interviews
& Consultancy — 12

2035

Pilot Site
Citizen Meeting —— Building
(Consultation) 11 G4
Consultancy of H1 Hold Annual

RE in Local RE Conference

L

Integrated RE
Information Website — 33

W :

Physical & Online
H3 — Promotion of RE Issues

RE Multifunctional
Use Monitoring

1

———— Open RE Data
(spatial, social, environmental, etc.)

Popuarize & Educate Relative Knowledge @ Improve Public Awarness

B Information Transparency [ Participatory Process

support

Fangyuan Township
-Experimental RE
for Synergy

@ substations Building

@ Upgrade Grid-compatible Capacity
@ Pilot Site Building

@ REin the Industrial Area

@ REin the Aquacultural Land.

@ Wetland Conservation

1] Intervention Area / Line
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Fangyuan Township

. Regional Strategies

-Experimental RE
(1) Upgrade Grid-compatible Capacity

for Synergy

@ Create A Public Transportation Line

. . @ Filot Site Building

PhaselIl 2030: Implementation Stage = e e
. . . h icul [ d

-RE Experiment in agriculture o

{:| Intervention Area / Line

-Expand RE infrastructure renewal

-Pilot site building
-Create public transportation (W&E)

! Infrastructure Updated
M Increase Accessibility
M Equitable Development &

Rural Areas Revitalization
W Multi-functional Land Use 95
W Natural Disaster Prevention



Fangyuan Township

. Regional Strategies ~Experimental RE

for Synergy
Phasell 2030: Implementation Stage

-Create public transportation (W<>E)

Public Transportation
Line Building
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. Regional Strategies

PhaselIl 2030: Implementation Stage

-Implementation of multifunctional

use of aquaculture

1) Create A Public Transportation Line
@ Pilot Site Building

{:I Intervention Area / Line

Fangyuan Township

Substations Building

-Experimental RE
Upgrade Grid-compatible Capacity

for Synergy

RE In The Aquacultural Land
RE In The Agricultural Land

Infrastructure Updated
I Increase Accessibility

M Equitable Development &
Rural Areas Revitalization

Multi-functional Land Use 97
Natural Disaster Prevention



. Regional Strategies

P

Fangyuan Township
Substations Building

Upgrade Grid-compatible Capacity
Create A Public Transportation Line

. . @ Pilot Site Buildin
haseIl 2030: Implementation Stage B
-Expand the updated RE

RE In The Agricultural Land

-Experimental RE

for Synergy

{j Intervention Area / Line
infrastructure

Infrastructure Updated
M Increase Accessibility
M Equitable Development &

Rural Areas Revitalization

Multi-functional Land Use 98
W Natural Disaster Prevention



. Regional Strategies

PhaselIl 2030: Implementation Stage

-Implementation of Energyscape

Template: Agricultural land

Proposal

Threat

Substations Building

Upgrade Grid-compatible Capacity

Create A Public Transportation Line
(& PFilot Site Building

RE In The Aquacultural Land

RE In The Agricultural Land

r Intervention Area / Line

Infrastructure Updated
Increase Accessibility

M Equitable Development &
Rural Areas Revitalization
Multi-functional Land Use 99
Natural Disaster Prevention

Fangyuan Township
-Experimental RE

for Synergy



Fangyuan Township
. Regional Strategies

-Experimental RE

for Synergy
PhaselIl 2030: Implementation Stage

Integrate RE Kowledge
Cross-sectors

—— In Early Education
Collaboration Workshop —‘ &1

Stakeholder -
Interviews
& Consultancy — 12

-ansportation Line
@ Pilot Site Building

@ REIn The Aquacultural Land

@ REIn The Agricultural Land

+_] Intervention Area / Line

Pilot Site

Citizen Meeting —— Building support
(Consultation) 1 G4

Exchange Info.
With Citizen — 35

Hold Annual i

H1 —— RE Conference
Consultancy of

REin Local —— 54

H2 — Citizen Meeting
Integrated RE

Information Website — 33 H3 — Physical & Online

Promotion of RE Issues
RE Multifunctional

Use Monitoring

H4 — Establish Carbon Tax
J1 H5

Open RE Data ———— L Shift From Carbon Fee to Carbon Tax
(spatial, social, environmental, etc.)

Popuarize & Educate Relative Knowledge [ Improve Public Awarness

B Information Transparency [ Participatory Process
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Fangyuan Township

. Re g i o n a 1 St r a t e g i e S () Upgrade Grid-compatible Capacity
@ Create A Station
@ Establish Local RE Museum

LExperimental RE

for Synergy

. : @5 REin the Aquacultural Land
PhaseIII 2035: Expansion Stage -G
-Expand RE in aquaculture & {7 Intervention Area / Line

agriculture
-Expand the updated RE infrastructure
-Assessment with stakeholders:

increase public awareness

Infrastructure Updated
W Increase Accessibility
W Equitable Development &

Rural Areas Revitalization
W Multi-functional Land Use 1 01
W Natural Disaster Prevention



Fangyuan Township

Upgrade Grid-compatible Capacity - EXpe I’imental RE

Create A Station ‘
o= for Synergy

@ Establish Local RE Museum
RE in the Aquacultural Land

PhaselIII 2035: Expansion Stage S

T( Intervention Area / Line

. Regional Strategies

-Expand RE in agriculture

/ Infrastructure Updated
/ M Increase Accessibility

H— M Equitable Development &
7 Rural Areas Revitalization

7k
Multi-functional Land Use
W Natural Disaster Prevention 1 02




. Regional Strategies

PhaselIIl 2035: Expansion Stage

Cross-sectors Integrate RE Kowledge
Assessment Meeting_‘ In Early Education
14

Gl

Cross-sectors — 13

G2 —— Promote Highskill
Collaboration Workshop

RE Study & Certification

63—\

2040

2035

2030

; Establish Local
Citizen Meeting —— 4 RE Museum
(Consultation) 11
Hold Annual
H1 —— RE Conference
H2 — Citizen Meeting

H3 — Physical & Online

RE Multifunctional Promotion of RE Issues

Use Monitoring

J1
Open RE Data —— 1
(spatial, social, environmental, etc.)

Popuarize & Educate Relative Knowledge I Improve Public Awarness

B Information Transparency [l Participatory Process

support

Fangyuan Township
-Experimental RE

for Synergy

@ Upgrade Grid-compatible Capacity
@ Create A Station
@ Establish Local RE Museum
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Fangyuan Township

. Regional Strategies

(12 Upgrade Grid-compatible Capacity
@) Create A Public Transportation Line
@5 REin the Aquacultural Land

PhaselV 2040: Enhancement Stagg t+_] Intervention Area / Line
-Expand the updated RE

-Experimental RE

for Synergy

infrastructure

-Create public transportation (N&S)

-Improve RE education

I Infrastructure Updated
M Increase Accessibility
W Equitable Development &

Rural Areas Revitalization
W Multi-functional Land Use 1 04
M Natural Disaster Prevention




. Regional Strategies

Fangyuan Township
Upgrade Grid-compatible Capacity

-Experimental RE
@) Create A Public Transportation Line

P

RE in the Aquacultural Land

haseIV 2040: Enhancement Stage
-Expand the updated RE
infrastructure

for Synergy

+_| Intervention Area / Line

Infrastructure Updated
W Increase Accessibility
M Equitable Development &

Rural Areas Revitalization

Multi-functional Land Use 1 05
B Natural Disaster Prevention



. Regional Strategies

Fangyuan Township
Upgrade Grid-compatible Capacity

-Experimental RE
:1) Create A Public Transportation Line

: RE in the Aquacultural Land
PhaseIV 2040: Enhancement Stage

+_| Intervention Area / Line

for Synergy
-Create public transportation (N<>S)

Infrastructure Updated
M Increase Accessibility
M Equitable Development &

Rural Areas Revitalization

Multi-functional Land Use 1 06

Natural Disaster Prevention



. Regional Strategies

PhaselV 2040: Enhancement Stage

Assessment Meeting In Early Education

Cross-sectors _‘ Integrate RE Kowledge
14 G1

G2 —— Promote Highskill
RE Study & Certification

support

Citizen Meeting
(Consultation) 1

H1I —— Hold Annual

Exchange Info. — 35
RE Conference

With Citizen

Physical & Online
H3 — Promotion of RE Issues

RE Multifunctional J2

Use Monitoring J1
——— Open RE Data

(spatial, social, environmental, etc.)

Popuarize & Educate Relative Knowledge I Improve Public Awarness

B Information Transparency [ Participatory Process

Fangyuan Township
-Experimental RE

for Synergy

@ Upgrade Grid-compatible Capacity
@ Create A Public Transportation Line
@ REin the Aquacultural Land

1] Intervention Area /Line
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. National Energy Transition Advice

I Operational Advice M Mix of Operational & Strategic Advice | Strategic Advice

1. Create a holistic plan, including spatial and social perspectives, and build
up planning and design principles in the energy transition planning process.

2. Establish an integrated planning platform for horizontal and vertical
collaboration.

3. Establish a participatory planning process that includes stakeholders and
encourages society to engage.

4. Explore alternative renewable energy and increase the research and
implementation capacity.

5. Promote digital governance that integrates energy transition information.

6. Raise public awareness of the energy transition and integrate knowledge
into the education system.
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. Conclusion

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated
planning for a just energy transition in Taiwan?

National Scale

Regional

Conflicts

Top-Down
Goal

PLANNING
SYSTEM

SPACE €&+—+—+ | Conflicts: +——>

A 4

Local Scale
3

Bottom-Up
Consideration

Scale

icts

SOCIETY

_l
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. Conclusion

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated
planning for a just energy transition in Taiwan?

A JUST
ENERGY TRANSITION

|

Integration

S “
SPACE * SOCIETY
Adaptabililty Inclusivity
Functional Bottom-Up Participatory

Consideration

Synergies

v

ENERGYSCAPE
IMPLICATION

Process
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. Conclusion

Scientific Perspective

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated
planning for a just energy transition in Taiwan?

A JUST
ENERGY TRANSITION
N

Integration

&
&

e

|_SPACE
Adaptabililty

Functional Bottom-Up
Consideration

/]\

ENERGYSCAPE
IMPLICATION

Synergies
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. Conclusion

Social Perspective

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated
planning for a just energy transition in Taiwan?

A JUsT
ENERGY TRANSITION
N

Integration

o,
*,
e,

&
&

e

Adaptabililty
A

Bottom-Up
Consideration

Distributional T
ENERGYSCAPE
IMPLICATION

JustiCe Functional

Synergies
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. Conclusion

Scientific Perspective

What spatial and social needs and considerations
should be included in regional planning and design,
building up the systemic changes for integrated
planning for a just energy transition in Taiwan?

A JUST
ENERGY TRANSITION

N

|
|

Integration

i
| SOCIETY |

Inclusivity

Bottom-Up Participatory
Consideration  process

7

ENERGYSCAPE
IMPLICATION
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. Conclusion

A JUST
. . ENERGY TRANSITION
Social Perspective A
a
Integration
What spatial and social needs and considerations
should be included in regional planning and design, )
building up the systemic changes for integrated d
planning for a just energy transition in Taiwan?
Inclusivity
A
Bottom-Up g
Consideration

T Procedural

ENERGYSCAPE rorticipatory

IMPLICATION 4o

Justice
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. Reflection: Transferability

I . Tainan Pintung
Yunlin —

.
)
.
.
.
)
0
"
e
">
'o
’0
0

Kaohsiung 116
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