
An energy transition that is good for biodiversity is 
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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



“When we care for Country, 

Country cares for us”





Are we in an extinction crisis?

Are we in an 
extinction crisis?

Yes. The Anthropocene 

extinction event



What are the global drivers of loss?

➢ 75% of the land area is significantly altered; 
➢ 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 

since 1870 – loss accelerating
➢ Invasive species (cost $420B/yr ~ 60% of extinctions)



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



Australian extinctions
Including 39 mammals
• 10% of pre-European mammal spp
• 30% of global mammal extinctions

Woinarski, et. al (2019). Biol. Conserv., 239, 108261.

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

6–10% of the world’s extinctions (post-1500s)

Lindy Lumsden

Pig-footed bandicoot
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The Australian Threatened Species Index 2020

~ 2% year



Source: graphic published by ACF, 2022 
based on work by Bergstrom, Dana M., et 
al. (2021) “Combating Ecosystem Collapse 
from the Tropics to the Antarctic.” 

19 Australian ecosystems at risk of collapse

$6-7B/yr to GDP

$1B/yr to GDP



Global biodiversity loss

Waldron et al 2013. PNAS. 

Waldron et al 2017. Nature. 

2nd highest rate of loss on planet
Highest in developed world



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



Drivers – climate change

David Juszkiewicz





Biodiversity policy context



https://30by30.org.au/blog/2024/05/27/the-price-of-nature/

The World Bank has estimated high income countries could lose 0.7% of GDP by 2030 (A$16.8B p.a.)

Biodiversity funding context



e.g. Germany France

e.g. Andora, Lichtenstein



Where would $6.3B/yr come from?

~ $35B in 2022biodiversitycouncil.org.au/resources

$25B/yr in harmful subsidies:

- $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



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



Andrew Rogers



Zonation Thresholds

Thresholds

• BAU

• .7-1

• .5-1

• .3-1

• .1-1

Biodiversity value
1

0

Top 30% Top 50%

Top 70% Top 90%

Net Zero infrastructure model exclusion 

layers546 Biodiversity features: SNES, ECNES
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Energy generation 

potential

Energy project costs

Transmission cost

Project mix to meet 

demand at lowest cost

Siting optimisationAvoidance constraints

Cities, towns, irrigated 

and dryland ag, 
plantations

High biodiversity, 

RAMSAR, IPA, 
National Parks, 
State Forests

Cost of meeting demandBiodiversity retained

Energy demand 

(scenarios)



Energy system planning – Results: VRE with increasing biodiversity protection

Top 30% Top 50% Top 70%

Solar PV Onshore wind

Capacity GW 49 19

Area available km2 1,244,394 1,179,494

Total footprint (% of available area) 1090 km2 (~0.1%) 6922 km2 (0.6%)

Direct footprint (% of available area) 992 km2 (~0.1%) 69 km2 (~0.01%)

Solar siting

Onshore wind

Offshore wind

Transmission

2050 infrastructure



System built-out costs under different conservation thresholds

Cost increases with increasing biodiversity 
avoidance

• Net present value of total costs from 2020 
to 2050

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

Cost of solar and wind projects, and 

transmission costs 2020-2050

Current AEMO

Transmission 
costs

2 x Current AEMO

Transmission 
costs

% Cost increase

Threshold

Current 

trans costs

2x Trans 

costs

30 2.4 4

50 4.4 7.4

70 8.2 13.9

90 16.2 27.8



x1 TX costs x2 TX costs
BAU Top 30 Top 50 Top 70 Top 90 BAU Top 30 Top 50 Top 70 Top 90

% species distributions 
conserved

46 91 96 98 99 46 91 96 98 99

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

DN cost $/MWh 131 131 131 131 131 131 131 131 131 131

Industrial $/MWh 218 221 223 228 239 233 238 243 252 272
Increase vs BAU % 1% 2% 5% 10% 2% 4% 8% 17%

Residential $/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

Results: Estimated total electricity costs relative to BAU

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


• Broad prioritisation at state/national scales

• Low accuracy/relevance habitat mapping

• No community priorities/willingness considered

These maps are for broad scale prioritization

Top 50%



• 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?

Matching impact to vulnerability



National priorities to regional plans?

Top 50

Not trivial – but definitely possible…



A couple of other complications…

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



• 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

Ingredients for good regional energy planning 



➢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? 

Conclusions… 



Title slide
Subtitle of slide

Image credit: Kate Umbers Image: Nicolas Rakotopare

Brendan Wintle
Melbourne Biodiversity Institute
Biodiversity Council
University of Melbourne
brendanw@unimelb.edu.au

Thanks for having me

https://biodiversitycouncil.org.au/

https://biodiversity.unimelb.edu.au/
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