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Transition to electric vehicles (EVs)

• Transition to electric 
vehicles (EVs) under 
the spotlight in recent 
Aust. federal election.

• Greens wanted sale of 
new cars with internal 
combustion engines 
(ICE) banned by 2030.

• Labor promotes idea of 
50% target for EVs by 
2030 (50% of new cars 
sold remain ICE). 
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Transition to electric vehicles (EVs)

• Misinformation 
abounds!

• These ideas are 
not new, nor are 
the targets as 
aggressive as in 
many other 
countries.

• e.g. Norway 
planning to phase 
out sales of new 
ICE cars by 2025.
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Transition to electric vehicles (EVs)

• Denmark, 
Netherlands,  
China planning 
to phase out 
sales of new 
ICE cars by 
2030. 
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Transition to electric vehicles (EVs)

• UK, France  
planning to 
phase out sales 
of new ICE cars 
by 2040.

• Some analysts 
suggest once 
the transition 
starts, it will 
proceed rapidly 
due to many 
advantages of 
EVs over ICE.
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Electric vehicles are NOT new.

• In 1901, 38% of cars in USA were EVs (20% ICE).

• Preferred by many (easy to start, quiet, no pollution).

• Primitive battery technology and invention of starter 
motor saw ICE take over. 

Woman 
charging 
an EV circa 
1905
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Electric vehicles are NOT new.

• An EV was first car to 
100 km/h (1899)

• Now 0-100 in 2.3 sec 
(2017 Tesla Model S)
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• EVs winning 
awards since 
2013        
(Tesla Model S)

• Cheaper Tesla 
Model 3 
released in 2017 
as a “world car”
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Tesla’s award 
winning EVs

• Tesla Model 3 
ranked safest, 
most satisfying 
car to own 
(2018).
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Tesla’s award 
winning EVs

•Tesla Model 3 
Auto Express UK 
Car of the Year 
(2019).
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Tesla’s award 
winning EVs

• Tesla Model 3 
performance beats 
BMW M3 (TopGear
2019).

• Other “legacy” 
manufacturers 
catching up?: new 
Nissan Leaf, 
Hyundai Kona, 
Jaguar I-Pace. 
Audi, VW, BMWs 
coming soon?
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Other manufacturers catching up ?



14

Why EVs ?

• Slightly dearer to buy.

• Much cheaper to run 
(even in US, esp. in 
Aust/NZ/Europe).

• Simple construction 
means longer life    
and less maintenance.

• Teslas designed to last 
>1 million km.

• No toxic tailpipe 
emissions, easier to 
abate CO2 at a few 
point sources than 
millions of tailpipes. 
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Why EVs ?

• An EV charged with 
coal fired electricity, 
still has 30-50% 
lower CO2 foot-
print than ICE over 
the cars lifecycle 
(200,000 to 
250,000 km).

• Carbon footprint of 
EV reduces further 
as renewables 
incorporated into 
the electricity grid.
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Even in Australia ?

• Yes, even in Australia the lifetime CO2 foot-print of an EV 
charged from the grid averages nearly half that of an ICE car.

• Carbon footprint of an EV can be reduced to basically zero if 
charged with renewables (e.g. solar).

• No tailpipe emissions = much better for environment.

• e.g. Hyundai Kona EV = 118g CO2/km, ICE = 205g CO2 km.

Vehicle Average Tas SA NT WA NSW/
QLD

Vic

Hyundai Kona 
EV (grid charge)

118g CO2/km 29 80 94 98 121 152 

Hyundai Kona 
Petrol

205g CO2/km 205 205 205 205 205 205

EV Difference 42 % less 86% 
less

61% 
less

54% 
less

48% 
less

41% 
less

26% 
less



17

How is this possible ?

• ICE  extremely 
inefficient.

• ICE efficiency 25%, 
vs 45% coal fired 
power station. F1 
racing engine now 
~50% (emissions).

• Electric motors 
90+% efficient = 
~3x more efficient.

• EVs remain 3 times 
more efficient when 
total energy used 
(“well to wheel”) is 
considered.
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Why EVs ?

• Not possible to 
improve ICE much as 
complexity is now 
enormous.

• Aircraft went from 
piston to jet engines in 
1950’s to reduce 
complexity/ increase 
reliability/performance.
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Why EVs ?

• Fuel economy (= CO2

emissions) cannot be 
improved much due to 
emissions of other 
toxic gases (NOx)

• = VW group emissions 
cheating scandal.

• ICE requires extra fuel 
injected in so as to 
meet emissions 
standards, this 
increases CO2 and 
running costs.



20

Why EVs ?
• ICE = 1200 parts (engine only) vs EV 50 parts (drivetrain).

• ICE = needs transmission vs EVs can do without.
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Why EVs ?
• Simplicity+ reliability + efficiency = Same factors that shifted 

aircraft from piston engines to jet propulsion in 1950-60s.

• These, plus cost effectiveness and tightening exhaust  
emissions regulations have set the scene for transition to EVs.
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Aquatic animal health and EVs ?

• What’s the 
connection?

• ICE vehicles burn 
fossil fuels = CO2

pollution and 
warming/ ocean 
acidification.

• EVs can utilize 
renewable energy 
from a variety of 
sources (solar, 
wind, wave, 
thermal, fuel cells).
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Aquatic animal health and EVs ?
• Renewable energy transition is necessary - by 

definition – non-renewable fuels will run out 
within decades (oil) or centuries (coal/gas).
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Aquatic animal health and EVs ?

• “It appears therefore that one of the foremost 
problems confronting humanity today is how to 
make the transition from the precarious state that 
we are now in to this optimum future state by the 
least catastrophic transition”                         

Marion King Hubbert (1976) 

• Hubbert (an oil industry geologist) was talking 
about peak oil, gas and coal, not climate change.

• Principles of risk analysis remain the same: if the 
consequences of failure to transition to renewables 
are extreme or catastrophic, steps towards risk 
mitigation should be made sooner, rather than 
later.    
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Aquatic animal health and climate change

• Temperature 
extremes in 
Australia 1910-2017

• (from Murray –
Darling fish kill 
report 2019) 
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Keeling Curve – Atmospheric CO2 400 ybp
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Keeling Curve – Atmospheric CO2 10,000 ybp
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Keeling Curve – Atmospheric CO2 800,000 ybp
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Houston, we have a problem….
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Aquatic animal health and climate change

• Not only direct 
climate effects 
(drought/flood).

• Burge et al. 
(2014) review.

• Linked climate 
change to 
increased 
frequency / 
severity of 
marine infectious 
diseases.
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Aquatic animal 
health and CC

• Indirect alteration 
of host/pathogen 
relationships.

• Increased host 
susceptibility.

• Increased 
pathogen 
virulence. 

• Range shifts.

• Increased stress.

• Reduced larval 
survival.
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Aquatic animal health and global warming

Diseases of Amphibians

Manual 

Chapter

DISEASE Warming increases 

disease risk under 

Australian conditions 

SECTION 2.1 DISEASES OF AMPHIBIANS

Chapter 2.1.1 Infection with Batrachochytrium 

dendrobatidis



Chapter 2.1.2 Infection with ranavirus

Chapter 2.1. Infection with Batrachochytrium 

salamandrivorans



• I reviewed literature relating to OIE listed diseases 
of aquatic animals to see if warming temperatures 
increased disease risks under Australian conditions.

blank = no effect,  = slight effect,  = moderate effect,  = high effect
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Diseases of Finfish
Manual 

Chapter

DISEASE Warming increases 

disease risk under 

Australian conditions

SECTION 2.3 DISEASES OF FISH

Chapter 2.3.1 Infection with epizootic haematopoietic necrosis virus 

Chapter 2.3.2 Infection with Aphanomyces invadans (Epizootic 

ulcerative syndrome)



Chapter 2.3.3 Infection with Gyrodactylus salaris

Chapter 2.3.4 Infectious haematopoietic necrosis

Chapter 2.3.5 Infection with HPR-deleted or HPR0 infectious 

salmon anaemia virus
Chapter 2.3.6 Infection with salmonid alphavirus 

Chapter 2.3.7 Infection with koi herpesvirus 

Chapter 2.3.8 Infection with red sea bream iridovirus 

Chapter 2.3.9 Infection with spring viraemia of carp virus

Chapter 2.3.10 Infection with viral haemorrhagic septicaemia virus

Chapter 2.3.11 Oncorhynchus masou virus disease

Chapter 2.3.12 Viral encephalopathy and retinopathy 

Chapter 2.3. Infection with Tilapia lake virus 

blank = no effect,  = slight effect,  = moderate effect,  = high effect
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Diseases of Crustaceans
Manual 

Chapter

DISEASE Warming increases 

disease risk under 

Australian conditions

SECTION 2.2 DISEASES OF CRUSTACEANS

Chapter 2.2.1 Acute hepatopancreatic necrosis disease (AHPND) 

Chapter 2.2.2 Infection with Aphanomyces astaci (Crayfish plague)

Chapter 2.2.3 Infection with Hepatobacter penaei (Necrotising 

hepatopancreatitis)



Chapter 2.2.4 Infection with infectious hypodermal and 

haematopoietic necrosis virus (IHHNV)
Chapter 2.2.5 Infection with infectious myonecrosis virus (IMNV) 

Chapter 2.2.6 Infection with Macrobrachium rosenbergii nodavirus

(White tail disease)



Chapter 2.2.7 Infection with Taura syndrome virus (TSV) 

Chapter 2.2.8 Infection with white spot syndrome virus (WSSV) 

Chapter 2.2.9 Infection with yellow head virus genotype 1 (YHV1) 

Chapter 

2.2.10
Spherical baculovirosis (Penaeus monodon -type 

baculovirus) (MBV)



Chapter 

2.2.11
Tetrahedral baculovirosis (Baculovirus penaei) (BP)

blank = no effect,  = slight effect,  = moderate effect,  = high effect
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Diseases of Molluscs

Manual 

Chapter

DISEASE Warming increases 

disease risk under 

Australian conditions 

SECTION 2.4 DISEASES OF MOLLUSCS

Chapter 2.4.1 Infection with abalone herpesvirus 

Chapter 2.4.2 Infection with Bonamia exitiosa 

Chapter 2.4.3 Infection with Bonamia ostreae 

Chapter 2.4.4 Infection with Marteilia refringens 

Chapter 2.4.5 Infection with ostreid herpesvirus 1 microvariants 

Chapter 2.4.6 Infection with Perkinsus marinus 

Chapter 2.4.7 Infection with Perkinsus olseni 

Chapter 2.4.8 Infection with Xenohaliotis californiensis 

Chapter 2.4.9 Infection with Mikrocytos mackini

blank = no effect,  = slight effect,  = moderate effect,  = high effect
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Aquatic animal health and global warming

• Summary: Of the 36 OIE listed diseases, scientific 
literature suggests increased global temperatures 
would increase the risk of disease outbreaks in 
Australia for 25 of them (69.4%).

• 7/13 (54%) of finfish diseases (slight-moderate 
effect).

• 2/3 (66%) of amphibian diseases (slight effect).

• 8/11 (73%) of crustacean diseases (slight-high 
effect).

• 8/9 (89%) of mollusc diseases (slight – high effect).

• Worth mitigating risk? Probably yes (esp. molluscs).
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• Runoff from roads in 
urban areas is highly 
toxic for aquatic 
animals.

• Road runoff has a 
“high motor vehicle 
derived chemical 
signature”.

• Tailpipe emissions> 
hydrocarbons/oil> 
metals >rubber.

• Mixture toxicology 
occurs.

Aquatic animal health and pollution
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• Adult salmon 
spawners die off in 
U.S. after rain.

• Macroinvertebrates, 
plankton also killed.

• Artificial wetlands 
can reduce risk.
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EVs have reduced chemical signature

• No oil leaks = reduced 
hydrocarbon pollution.

• Regenerative braking 
reduces brake pad 
wear by >80%.

• No tailpipe carcinogens.

• Transition to EVs = an 
opportunity to reduce 
non-point source 
pollution entering 
waterways, improving 
aquatic animal health.
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Common myths about EVs

• Myth: They have poor range – don’t go very far.

• Reality: Ranges up >600 km now, ~1000 km soon.

• Myth: It takes too long to charge them.

• Fact:  Fast DC chargers now >900 km/h, <30 min 
to charge 350-400 km, faster (5-10 min) soon. 

Tesla superchargers – Omarama, NZ 



41

Common myths about EVs

• Myth:  There is nowhere to charge them. 

• Fact:  Most charging is done at home                     
– charging station networks being rolled out now 
in most western countries. Supermarkets, car 
parks etc. will have them to capture customers.



42

Common myths about EVs

• Myth:  EV batteries have higher risk of catching fire. 

• Fact:  US data suggests a driver is 5 to 11 times 
more likely to experience a fire in a conventional 
ICE vehicle than in an electric car. Tesla data: 5 
fires per billion miles for its EVs, vs 55 fires for ICE. 
Over 174,000 vehicle fires reported in USA in 2015. 
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My credentials

• Rebuilt cars and IC engines to get to university.

• Built worlds fastest Nissan Gazelle (2006-current).

• Built worlds fastest Nissan FJ20 dragster (downsized         
2 litre 4 cylinder, turbo, alcohol fuel, ~1300 hp).

0-100 km/h 0.85 sec, 0-300 km/h 6.2 sec, 
1/4 mile 6.84 sec @ 194 mph

0-100 km/h 2.3 sec, 0-240 km/h 8.9 sec, 
1/4 mile 9.12 sec @ 154 mph
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My credentials

• Rebuild historic racing engines – well aware of their 
weaknesses and compromises.

• Built an electric go kart (2018).

• Never thought I’d ever buy a new car.

• Bought Tesla Model 3 for environmental benefits 
without compromising performance requirements.
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Conclusion – EVs are good for aquatic animals
• I encourage all marine scientists to give EVs a test 

drive and become early adopters.   

This should 
be us….
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Thanks for listening - Questions?
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EVs vs H2 fuel cells vs hybrids
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EVs vs H2 fuel cells vs hybrids


