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Taiwan Environment and Planning Association, TE&P

e Founded in 2020, we advocate that environmental
planning and local participation are key to ensure
sustainable development of renewable energy.

We provide tools and expertise of integrated planning
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Local engagement
& benefit sharing
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E.nergy transition in Taiwan

Land use conflicts of Solar

Past experience of Alibi AgriPV
Current status of AquaPV

The way forward for Land-based APV |
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Japanis 11 times bigger than Taiwan

Japan’s solar capacity is 8 time more than Taiwan
Taiwan’s geography Density ratio (kW/ha flatland) 11 0.7 2.7 6.5 0.4 0.2

31 % ﬂatland & |OW|aﬂd area (<1 OO m) Taiwan UK Germany Japan France
@) : ~
40% hills and plateaus (100~1000 m) Installed solar PV capacity [GW] 10 15 67 85 17z 63

29% high mountainous area (>1000 m R | = |
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* Nuclear issue resurfaced
 RE installment behind schedule

* No sign of energy reduction

Actual Energy Mix in Taiwan (%)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

RE mLNG mOil mCoal mNuclear

Energy transitionin T'W
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2025: 20 GW
St solar target | 2030: 31 GW
RE vision 2016-2023 2050: 40-80 GW

President Tsai's

Expected Energy Mix in Taiwan

No Nuke! Net Zero!

Nitrogen
3 CCUS

2010 2020 2025 2030 2050

RE mLNG B Coal&Oil m Nuclear

Resource : Energy Administration, Ministry of Economic Affairs, R.O.C.
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Electricity generation of REis 9.5 %

Solar generation is only 4.6 % while taking up roughly 10,000 ha of space

Electricity Generation in Taiwan (GWh)
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Resource: Energy Administration, Ministry of Economic Affairs, R.O.C.
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More than 50% of electricity Chip industry giant TSMC alone consumes 8%
electricity of the whole country in 2023.

consumption is for industrial use
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Electricity Consumption by Sector (GWh)
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S RERS ,
TSMC electrlaty consumption rate Q ’

= 2015 201 | 2020 | 2021 | 2022

TSMC (GWh) 1244 1357 1605 1808 210.8
BTN 2665. 5 2657. 2 2712. 3 2831 8 2794, 5

TSMC rate (%) 46% 51% B59% 63% 7.5%
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e |Ndustrial e=—=Service e==Resdential Other Expected 'to reaCh 1 2,5 % by 2025

Resource : Energy Administration, Ministry of Economic Affairs, R.O.C.
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Largest Semiconductor Foundries in the World eﬁ%gw#ﬁ%

as % of Global Revenue
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Land use conflicts of Solar
8 GW Rooftop PV + 12 GW ground-mounted PV = 20 GW 2025 Target

\ Industry

\

/
e AYAVAYAV A

Installed Capacity of Rooftop PV (MW) Installed Capacity of Ground mounted PV (MW)

Total : Total
Private application

Private application r
Economic Ministry properties -
Public lands F

Economic Ministry properties

|
Industrial complex -
|

Public building

Agricultural fadlity [ - Agricultural lands - I I
0 2000 4,000 6,000 8,000 10,000 0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
W2025target MWuntil June 2023 M2025target MuntilJune 2023

Resource: Energy Administration, Ministry of Economic Affairs, R.O.C.
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Ground-mounted PV >4 GW
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Existing issues of agricultural land

* Food sufficiency rate is 30-35% (CoA 2020):
corn, soy and wheat are mostly imported.

* Agriculture threats: degradation of land, lack of
labour and other capital.

* Loss of farmland (CoA)
* Statutory arable land: 760,000 ha,
* cultivable land: 570,000 ha,
* cultivable flat farmland: 370,000 ha.

Total area of flat farmland occupied by illegal factories is
more than 13,800 hectares, inhabiting over 52,000
factories, accounting for 1.8% of the statutory arable
farmland in Taiwan.

* Solar industry wants 20,000 ha to achieve 20
GW goal.
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2013 - 2017, APV application is over 500 cases
2016, Tainan city banned 90 mushroom APV .

2017, Agriculture Ministry listed 82 bad cases and 41 were later banned [+
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Venilla

2016, FFERF%
Mushroom 231 m2 green house
2018, Efii%
0.495 ha indoor facility
Among 18 rooms only 2-3 are functioning
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Fixed model (Japanese style)
mellow, squash, sweet potato
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Elephant grass, sweet potato

Rotating model
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2050 Net Zero roadmap

Energy Transition in Taiwan 40-80 GW solar by 2050

President Tsai

Renewable Energy 207% I;E 2Bl Amendment  Amendment President Lai
Devel t Act 2025 of Electricity of RE Act
=YEIOPERt At Act No Nuke 20 GW solar
FIT by 2025 by 2025
N
8 2025
a
Reinforcement of
Agriculture Ministry APV legislation
Referendum on
Amendment to Amendment to restarting the 4th Amendments to
Nuclear Power : 3
allow APV stop APV R revive APV:
Lots of alibi APV Referendum on
. o were approved cancelling No Nuke
k.conomic Ministry policy passed

2011 2016 2019 Lots of small

million household g reaching 1.52GW jreaching 6.5 GW farmland Amendments to :
rooftop PVs by 2018/6/30 | solar by 2020 conversion 1) ban small tarmland conversion

mission oriented, targeting solar industry not citizens approved 2 promote Aqua PV




Aqua PVin Taiwan

o [ist. 45,481 ha (35.6% fish, 64.4% shrimps & clams)
o Est. 100,000 farmers, mostly tenants

*High density aquaculture prone to discase

s aerator

o Highly susceptible to weather and water quality RS
e Health and environmental issues

e Less solar dependent than crops

Farms over-flooded by rainstorm
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Agricultural Ministry has announced 20,000 ha of fish
ponds eligible for AquaPV application,
1 expecting 4.4 GW of solar capacity by 2025.
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e Over 300 years of history.

e Modernization in the 60s
(artificial propagation, feed
and other technology)

o Total yield around 23m ton
per year (27% export)

algae

Traditional milkfish farms

¥k aerator
e

Commercial farms

Common species of aquaculture and raising means

@kttt @BoAant @ECHEE O BEE
yNe—FE0) T1IE7 INY Y —\Z
milkfish Faelbz tilapia groupPer g2« sea bass
8,708 ha 4418 ha 1,589 ha 1,173 ha
19% area e 10% area ®e 9.8% area 0 7.2% area ®®
1.3m ton 6.1m ton 19,879 ton 0.9mton \\ (CoA, 2022)
DIRE K1) — AT vIN— , E
eel cobra snapper white shrimp
e 2@ ® & 0@
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oyster clam freshwater clam Thai shrimp
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Most farmers old without land or enterprise.
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Environmental aspect: Bird conservation
= ... __=w . . Openfish farms are drained in the wintertime,
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providing feeding sites for migratory birds.
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Call for anew mechanism
No EIA? Do ESA (Environmental & Societal Impact Assessment)
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Feasibility of Aqua PV
We performed the first ESA (2020410-12 H ) Z\; rfj;fyrfeglj ) ;‘8;
Wind & Erosion

Operational space
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Land use changes

environmental baseline

* Fish ponds appeared before 1947

* Change crops between 1985 and 1991
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Habitat Survey

ecological baseline
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Open Aqua PV |Indoor Aqua PV
PV coverage restriction <40 % <80 %
ESA requirement Yes No
Expected capacity by 2025| 3,511 MW 216 MW
Total capacity by 2023/6 368 MW 138 MW —
Area approved by 2023/5 638 ha 1,117 ha
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Aqua PV is socially unpopular
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Landscape in the west coast changes dramatically due to resent solar development
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6 NGOs jointly adopted the old salt 5, 9 ; ~ “‘
pans for habitat conservation in 2021 | | |
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