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Today

State of nature in Australia and globally
Glance at the state of biodiversity policy in Australia
Renewable energy transition and biodiversity

Opportunities to do better




Nature underpins ...

o

Health - 70% of medicines natural or copies (4b people - solely natural)
Wellbeing - Cognitive developmentin children
Prosperity - ¥ of Global GDP ($44T/yr) - 0.7% GDP loss by 2030 (WB)

Food - 75% of crops animal pollinated, 35% of food production

Climate regulation -Biosphere the only viable carbon sink

“When we care for Country,
Country cares for us”

But nature’s ability to provide these
gifts is declining everywhere...




across regions

Nature’s contribution to people 50-year global trend Hlizsr e, Selected indicator

» Extent of suitable habitat
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¢ Pollinator diversity
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e Extent of natural habitat in |
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Established but incomplete
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Are we in an

. ] . 2.0
extinction crisis?

Yes. The Anthropocene 52

extinction event
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What are the global drivers ofloss?

> 75% of the land areais;significantly.altered; T N
> 66% of the ocean'area is experiencing increasing —
' cumulative impacts;
> 85% of wetland area has been lost
> Half the live coral cover on coral reefs has been lost
e . since 1870 — loss accelerating
;‘* -4 > Invaswe species (cost $4ZOB/yr 60% of extinctions)
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Australia — a unique,
megadiverse nation

1 of 17 mega-diverse nations

More species than any other
developed nation

Endemism - 87% mammals, 93%
reptiles, 94% frogs found only here
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Australian extinctions
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Including 39 mammals
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10% of pre-European mammal spp
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30% of global mammal extinctions
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Woinarski, et. al (2019). Biol. Conserv., 239, 108261.

2000+ now at high risk >1/3 not monitored
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40% no recovery plan




Relative abundance

“ Species

@ Recovery
o Hub

National Environmental Science Programim
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19 Australian ecosystems at risk of collapse

Mangrove forests

Australian tropical savana

Western-central

arid zones Great Barrier Reef

Wet tropical rainforest

Georgina Gidgeen
woodlands

Shark Bay ...\, O e - =" River Basin riverine

seagrass

beds _ Snowpatch
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forests& 77T
woodlands Sub-alpine forests
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Global biodiversity loss

“
2"d highest rate of loss on planet
o Highest in developed world

1-2.5%
W 2.5-5%
W 5-10%
B >10% (Indonesia 21%)

Waldron et al 2013. PNAS. No change

Waldron et al 2017. Nature. ) B Net improvement



Drivers — direct habitat destruction

Endangered species habitat area size of Tasmania cleared since 2000 (8M ha) >half the area
of England (98% not assessed under EPBC Act)

95% of private land cleared in Victoria

680K hectares cleared in Qld in 2018/19 (12 months)




Drivers — invasive species

Feral cattle (Bos taurus) JJ
Black rat (Rattus rattus) JJ
Blackberry (Rubus spp.)
European red fox (Vuipes vulpes) iGN
Lantana (Lantana camara ) - EGTTR
Feral goat (Capra hircus ) J G
Feral cat (Felis catus ) - NG
Feral pig (Sus scr::rfaj—

Invasive species
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WORLD
ECONOMIC
FORUM

Long term (10 years)

IR Extreme weather events
Zl Biodiversity loss and ecosystem collapse

SIEl Critical change to Earth systems

Sl Misinformation and disinformation
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Biodiversity policy context

Albanese Kills off deal with Greens to
pass ‘nature positive’ legislation after
intervention by WA premier

Roger Cook says he spoke to ‘highest level’ of federal
government to reiterate his view the environment bills in
their current form ‘should not be progressed’

Get our breaking news email, free app or daily news
podcast

© Anthony Albanese (left) with West Australian premier Roger Cook. Photograph: Richard
Wainwright/AAP

Nature Positive Plan:

e for the mironmer, Plibersek had nature positive deal in

better for business

writing before Albanese vetoed without
her knowledge

Exclusive: Environment minister agreed detail with Greens
but the PM intervened after lobbying from WA premier and
miners

Follow our Australia news live blog for latest updates

Get our breaking news email, free app or daily news
podcast

Murray Watt nears deal with Coalition to finally overhaul
environment laws
Exclusiveby litical reportr dake Evans

Environment

Thu90ct

hony Albanese in the House of
AAP




Biodiversity funding context

Annual Federal government spending over decade is <8% of
estimated annual need, and <3% of risks posed to the economy

$0.5B
Federal
®
Annual biodiversity Needed spend on Risk to Australian GDP?
spend over last decade biodiversity’

The World Bank has estimated high income countries could lose 0.7% of GDP by 2030 (A$16.8B p.a.)
https://30by30.0org.au/blog/2024/05/27/the-price-of-nature/



H In the EU, biodiversity spending averages around A$1.4 billion p.a.

Annual spend on biodiversity ($A B)

e.g. Germany France
Data on global biodiversity
spend is opaque and not
consistent

13.4

However, EU
benchmarking shows that
public spending equated to
23B EUR in 2019

Average spending was

$A1.4B per member state e.g. Andora, Lichtenstein

with highest spending 075 14

countries up to $A13.4B e ———1

p.a. Low Average High

Source: European Commission, Biodiversity financing and tracking, 2022; Notes: Spend is EU and Member state domestic spend only; High = Average of top 6 countries; Spend is mostly federal, but sub-national spend is only partially
included. Biodiversity spend per sgm and per $ GDP are also low compared to the EU (EU is roughly half land mass of Australia; it's GDP per capita is two-thirds of Australia’s)



Where would $6.3B/yr come from?

B Biodiversity
Council

Identifying and assessing

subsidies harmful to biodiversity $255/yl' in harmful subsidies:
in Australia

Boveny Counol,. - $7.5B fuel tax credit scheme

- $600M Pilbara ports

| - $440M Karri Karri Gas

- $1.1B DAFF grants — Ag/Fish/Forestry
- $1.1B DISR grants - Mining

' .au/resources ~ $35B in 2022



Australia in summary

* Declining biodiversity

* Failing laws, Failed policy, Inadequate funding
* Nature positive everything is needed if we're to stop losing species

* For biodiversity, we must tackle climate through energy transition — but
how to do it without trashing habitats and wind-sensitive species?




Australian biodiversity
and the energy transition

./

\Cairns
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A

M Power stations (current and proposed)
- Electricity transmission lines
[CJRenewable energy zones

Threatened species (SNES likely to occur)
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Zonation Thresholds

546 Biodiversity features: SNES, ECNES

" e Biodiversity value
w‘* € 1

0

0 100 200Kilometers

Thresholds

Net Zero infrastructure model exclusion
layers

Top 50%

0 100 200Kilometers




Cities, towns, irrigated
and dryland ag,
plantations

High biodiversity,
RAMSAR, IPA,
National Parks,
State Forests

Transmission cost Energy generation
Energy demand et

(scenarios)

Avoidance constraints Siting optimisation Energy project costs

Project mix to meet
demand at lowest cost

Biodiversity retained Cost of meeting demand



Energy system planning — Results: VRE with increasing biodiversity protection

Direct footprint (% of available area) 992 km? (~0.1%)

Solar PV Onshore wind
Capacity GW 49 19
Area available km?2 1,244,394 1,179,494

69 km2 (~0.01%)

©
¢,

2050 infrastructure

|| Solar siting
[_]Onshore wind

~—% X% Transmission




System built-out costs under different conservation thresholds

Cost increases with increasing biodiversity
avoidance

® Net present value of total costs from 2020
to 2050

% Cost increase

Current 2x Trans
Threshold trans costs costs
30 2.4 4
50 4.4 7.4
70 8.2 13.9
90 16.2 27.8

® Transmission costs are 10-20% of the
renewable built-out costs

Cost of solar and wind projects, and
transmission costs 2020-2050
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Results: Estimated total electricity costs relative to BAU

x1 TX costs x2 TX costs
BAU Top 30 | Top50 [ Top 70 | Top 90 BAU Top 30 | Top50 | Top 70 | Top 90
5 : T
% species distributions | 91 96 98 99 46 91 96 98 99
conserved

Wholesale market S/MWh 174 174 174 174 176 174 174 174 175 176
TX cost S/MWh 44 47 49 53 62 59 64 69 78 96

DN cost S/MWh 131 131 131 131 131 131 131 131 131 131

Industrial S/MWh 218 221 223 228 239 233 238 243 252 272
Increase vs BAU % 1% 2% 5% 10% 2% 4% 8% 17%
Residential S/MWh 349 352 355 359 370 364 370 375 384 403
Increase vs BAU % 1% 2% 3% 6% 2% 3% 5% 11%
Renewable Availability TWh | 215 211 205 206 216 225 221 212 215 225
Demand Twh 101 101 101 101 101 101 101 101 101 101

Modest cost increases for both industrial and residential customers with most of biodiversity protected

Manuscript: https://www.researchsquare.com/article/rs-7014207/v1



https://www.researchsquare.com/article/rs-7014207/v1
https://www.researchsquare.com/article/rs-7014207/v1
https://www.researchsquare.com/article/rs-7014207/v1

These maps are for broad scale prioritization

* Broad prioritisation at state/national scales
e Low accuracy/relevance habitat mapping

Top 50%

* No community priorities/willingness considered

0 85170 340
[ .
Kilometers




Matching impact to vulnerability

* Wind generation impacts depend on where they occur —
mapping vulnerability is needed -birds, bats, ... Avistep...

* Solar arrays, land clearing but maybe not for all vegetation
types?

Vugmrnblmy

—

T Journal of Environmental Management
i Volume 380, April 2025, 124961

R/{l]aljp‘ing bird and bat assemblage
vulnerability for predicting wind energy
impact

Jon Morant °® 2 &, Lara Naves-Alegre °, Henar Macias Garcia *, Eleno Tena ©,
sonia sénchez-Navorro ¢, Jesis Nogueras %, Carlos Ibdnez ¢, Esther Sebastién-Gonzélez ¥, juon

Manuel Pérez-Gorcla *




£ Bréwarting

¥ Gongolgen

-
».The Mirra

National priorities to regional plans? SR
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Figure 1| Base utility solar PV (top) and wind (bottom) land exclusion layers used for the identification of

candidate project areas.
*Nymages

A fligurnia

Utility solar PV
land exclusions

“Iymple.
; # Tomingiey,
= Tullamose /

I National Map Reserves

Il Mining and shipping lanes

I urban areas and transportation
B Voter and wetlands

B Ocfence

I Protected areas and reserves

B Irrigated lands and rainfed croplands.

Wind
land exclusions

Not trivial — but definitely possible...



A couple of other complications...

.
[y -
,.@‘ Australisn Goverseent

Agriculture and Land Sector

Environmental plantings
Plantation forestry

Farm forestry

o Blue carbon
-74 Mt 2-e .
Savanna fire management Biochar
Managing lands to increase
Land sector soil carbon (e.g. pasture

improvements)

74Mt/10t/ha ~ 7.5M hectares >> > area of Tasmania




Ingredients for good regional energy planning

Good species, ecosystem mapping, culturally significant species/places

Mapping and elicitation processes for all community values, including
cultural heritage, farming and aesthetic values

Participatory processes - power sharing — benefit sharing
The right trade-off between speed and trust
Doing it right now!

Existing and emerging pressures - cumulative impacts (e.g. mining, new
commodity demands)

Scheduled review, contingencies for new information, emerging priorities



Conclue Biodiversity g YR vcioune
oncilusions... CounCII THEIVEROF Biodiversity

YN0 [nstitute

» There is currently enough degraded (usually ex-ag) land to build a LOT of
renewables without trashing nature

» BUT a LOT of engagement and planning are needed to achieve a net-zero
energy system that is good for nature and communities

» There could be a land squeeze with sequestration — PLANNING

» Political leadership is lacking — no investment in:
[ transmission infrastructure
 necessary data (critical and irreplaceable)
[ necessary planning and community engagement

» What is the solution to lack of political leadership?



Thanks for having me

Brendan Wintle

Melbourne Biodiversity. Institute
Biodiversity Council

University of Melbourne
brendanw@unimelb.edu.au

https://biodiversitycouncil.org.au/
https://biodiversity.unimelb.edu.au/
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Temperature Anomalies by Country
Years 1880 - 2017

‘ -1.0°C ,ygoc 110 °C‘

Afghanistan Albania Algeria Andorra Angola Antarctica Argentina . Australia Austria Bahamas, The Bahrain Bangladesh Barbados Belarus
Belize Benin Bhutan Bolivia BosniaandH.  Botswana Brazil Brunei Bulgaria Burkina Faso Burundi CaboVerde  Cambodia Cameroon Canada Central African Rep.
Chad Chile China Colombia Comoros Congo, DR Congo,R CostaRica Croatia Cuba Czechia Denmark Djibouti Dominica
Dominican Republic Ecuador Egypt, Arab Rep. ElSalvador Equatorial Guinea Eritrea Estonia eSwatini Ethiopia Fiji France Germany
Ghana Greece Grenada Guatemala Guyana Haiti Honduras Hungary Iceland India Indonesia Iran, Islamic Rep. Iraq Ireland
Israel Italy Jamaica Japan Jordan Kazakhstan Kenya Kiribati Korea, DPR Korea Kosovo Kuwait  Kyrgyz Republic LaoPDR Latvia Lebanon
Lesotho Libya Liechtenstein  Lithuania Luxembourg Macedonia, FYR Madagascar Malawi Malaysia Maldives Mali Malta  Marshall Islands Mauritania Mauritius
Mexico Micronesia Moldova Monaco Mongolia Montenegro Morocco Mozambique = Myanmar Namibia Nauru Nepal Netherlands New Zealand Nicaragua Niger
Nigeria Norway Oman Pakistan Palau Panama PapuaNew Guinea Paraguay Peru Philippines Poland Portugal Qatar Romania Russia Rwanda
Samoa SanMarino Sao Tome and P. Saudi Arabia Seychelles Singapore Slovak Republic Slovenia Solomonlslands Somalia South Africa  South Sudan Spain Sri Lanka
St. Kitts and Nevis St.Lucia  St.V.and the G. Sudan Suriname Sweden Switzerland Syria Taiwan Tajikistan Thailand Timor-Leste Togo Tonga Trinidad and Tobago Tunisia
Turkmenistan Tuvalu Uganda Ukraine United Arab Emirates Uruguay USA Uzbekistan Vanuatu  Venezuela,RB  Vietnam Yemen, Rep. Zambia Zimbabwe
Data Source:
Video license: CC-BY-4.0

NASA GISS, GISTEMP Land-Ocean Temperature Index (LOTI), ERSSTv5, 1200km smoothing
https://data.giss.nasa.gov/gistemp/ Antti Lipponen (@a nttilip)

Average of monthly temperature anomalies. GISTEMP base period 1951-1980.
2V
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