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Climate change, carbon emissions 
and what can we do on an island?

David G Quirk, Adrian Cowin, Ralph Peake, Rebecca Keeley 
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Who is the Energy & Sustainability Centre Isle of Man?
Our mission is to advance the green transition by providing knowledge   
to communities, businesses and the public sector through independent 
research, verifiable data, practical training and strategic advice.  On the 
Isle of Man, we champion local renewable energy, affordable heating 
solutions and a low-carbon economy for a secure, sustainable future.

https://www.energysustainabilitycentre.im/knowledge-hub       /news

https://www.energysustainabilitycentre.im/knowledge-hub
https://www.energysustainabilitycentre.im/knowledge-hub
https://www.energysustainabilitycentre.im/knowledge-hub
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Historical change in global temperature + future projections

after www.realclimate.orgafter www.realclimate.org
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short duration 
wobbles due 
to volcanoes

Quirk, D.G., 2021 (www.energysustainabilitycentre.im/knowledge-hub)

long duration 
oscillations due 
to solar effects 
(Milanković)

125,000 yrs ago
sea-level was
6-9 m higher

greenhouse warming 
due to carbon emissions

http://www.realclimate.org/
http://www.realclimate.org/
http://www.energysustainabilitycentre.im/knowledge-hub
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Historical change in global temperature + future projections
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Vikings arrive 
in Greenland

Quirk, D.G., 2021 (www.energysustainabilitycentre.im/knowledge-hub)

end of the 
last Ice Age
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Historical change in global temperature + future projections

after www.realclimate.orgafter www.realclimate.org

17.0

16.0

15.0

14.0

13.0

12.0

11.0

10.0

o C
av

er
ag

e 
gl

ob
al

 te
m

pe
ra

tu
re

Quirk, D.G., 2021 (www.energysustainabilitycentre.im/knowledge-hub)

start of 
industrialization
coal → oil → gas 

568 ppm CO2

428 ppm CO2

284 ppm CO2

c.3.2oC rise (1.9oC CoP26)

1.2-1.3oC rise 

495 ppm CO2 to 1.8oC with world’s O&G* 

*World’s oil & gas reserves 
(1734 billion bo, 7019 bcf) 
will produce 1130 Gt CO2

- an additional 0.5oC rise -
IPCC aim for ≤560 Gt CO2

http://www.realclimate.org/
http://www.realclimate.org/
http://www.energysustainabilitycentre.im/knowledge-hub
http://www.energysustainabilitycentre.im/knowledge-hub
http://www.energysustainabilitycentre.im/knowledge-hub
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Human-related greenhouse gas emissions & their effects, 1850-2020

Data sources (Apr 2021): Our World in Data after Global Carbon Project; NASA Goddard Institute for Space Studies + www. sealevel.info; 
Hadley Centre & UEA Climate Research Unit; US Environmental Protection Agency

Avg N European emissions: 
17 t CO2/yr (direct + imports) 
c.80% from oil & gas        
Avg Chinese 9 t CO2/yr 

1 t CO2 = 10,000 bin bags      
≡ burning 1.4 large trees

Each of us is responsible  
for putting the equivalent 
CO2 into the atmosphere as 
burning 24 trees each year 
to fuel our lifestyle…           
i.e. 170,000 bin bags CO2/yr 

Renewable electricity can 
get us down to c.3 t CO2/yr from Quirk et al. 2021
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Climate change on the Isle of Man
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As the ocean warms, its volume increases.  Thermal expansion as well as meltwater 
from Greenland, Antarctica and glaciers around the world are causing sealevels to rise.
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Climate change on the Isle of Man

https://iomfloodhub.im/

https://iomfloodhub.im/
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Potential for energy self sufficiency (Isle of Man ranks no. 1)Islands’ energy mix, ranked for progress in transition to renewables

12.8p/kWh

20.5p/kWh

28.5p/kWh

18.8p/kWh

IoM has highest 
electricity price 

out of 29 islands
oil & gas is now too 
expensive for islands 

Isle of Man has best 
renewable resources 

out of 29 islands
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Isle of Man has best 
renewable resources 

out of 29 islands
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Potential for energy self sufficiency (Isle of Man ranks no. 1)Islands’ energy mix, ranked for progress in transition to renewables

12.8p/kWh

20.5p/kWh

28.5p/kWh

18.8p/kWh

IOM has highest 
electricity price 

out of 29 islands
oil & gas is now too 
expensive for islands 

from Quirk et al. 2025

Gura mie ayd

www.energysustainabilitycentre.im 
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Reserve slides
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Northern part of Atlantic Meridional Overturning Circulation
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DENMARK’S NATIONAL R&D CENTRE FOR OFFSHORE TECHNOLOGIES
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Since the Centre opened in 2014, we have delivered more than 100 solutions for companies worth DKK 2.3 billion 
& involving around 700 researchers, incl. 200 PhD students.  We are currently working on 90 industrial projects.

DTU Offshore – Danish Offshore Technology Centre – Denmark’s national R&D centre for 
offshore technologies with a central position in the energy transition, developing commercial, 
research-based energy & sub-surface solutions for marine & coastal environments.

• Offshore CO2 storage
• Energy transition solutions for islands
• Sub-surface energy storage, including H2

• Wastewater management & green chemicals
• Environmental impact of offshore energy operations
• Responsible abandonment of wells & depleted oil & gas fields
• Maintenance of offshore structures, incl. corrosion management
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• DTU Offshore (Danish Offshore Technology Centre)
– expertise in island energy systems, energy storage, green hydrogen, CO2 storage, offshore licencing, 

economics, risk & uncertainty, district heating, geothermal energy, waste water, public engagement

• DTU Wind – including the Global Wind Atlas and Centre for Clean Energy

• DTU Elektro – including Solar PV Systems and Solar DTU

• DTU Energy (Department of Energy Conversion and Storage) 

• DTU Sustain – including Centre for Absolute Sustainability

• DTU Aqua - National Institute of Aquatic Resources

• VILLUM Center for Sustainable Fuels and Chemicals

• Climate Challenge Laboratory

• https://issuu.com/dtudk/docs/dtu_facts_and_figures_2025

Technical University of Denmark* - global expertise in the green transition

*www.dtu.dk/english/news/all-news/dtu-named-the-best-technical-university-in-the-eu

https://offshore.dtu.dk/
https://offshore.dtu.dk/
https://wind.dtu.dk/
https://wind.dtu.dk/
https://globalwindatlas.info/en/
https://dtec.dtu.dk/
https://electro.dtu.dk/research/research-areas
https://electro.dtu.dk/research/research-areas
https://electro.dtu.dk/research/research-areas/advanced-optoelectronics-og-sensing/solar-photovoltaic-systems
https://solar.dtu.dk/
https://www.energy.dtu.dk/research-areas
https://www.energy.dtu.dk/research-areas
https://sustain.dtu.dk/en/
https://sustain.dtu.dk/en/
https://sustainability.dtu.dk/
https://www.aqua.dtu.dk/english/
https://www.aqua.dtu.dk/english/
https://v-sustain.dtu.dk/
https://v-sustain.dtu.dk/
https://www.dtu.dk/english/news/all-news/inventing-energy-technology-for-a-sustainable-future?id=f1d601c1-30e2-4827-a6e7-715032c04258&dm_i=7HJE,81O6,1LKCXL,ZJ8R,1
https://www.dtu.dk/english/news/all-news/inventing-energy-technology-for-a-sustainable-future?id=f1d601c1-30e2-4827-a6e7-715032c04258&dm_i=7HJE,81O6,1LKCXL,ZJ8R,1
https://issuu.com/dtudk/docs/dtu_facts_and_figures_2025?fr=sZWNkZjg0MTg1MTU&dm_i=7HJE,9G3J,1LKCXL,1784J,1
https://issuu.com/dtudk/docs/dtu_facts_and_figures_2025?fr=sZWNkZjg0MTg1MTU&dm_i=7HJE,9G3J,1LKCXL,1784J,1
https://issuu.com/dtudk/docs/dtu_facts_and_figures_2023
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• Card game & digital app

• Animations

• Talks & films

• Workshops & training courses

• Conferences (e.g. www.greenfutureisland.im) 

• Business support (e.g. www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/) 

• Online info & resources (e.g. www.energysustainabilitycentre.im/knowledge-hub)

• Objective & independent advice on renewable energy & sustainability

For further information, please contact Dave Quirk – dquirk@dtu.dk 

Public engagement in energy transition

https://www.energysustainabilitycentre.im/ipa
http://www.greenfutureisland.im/
http://www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/
http://www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/
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http://www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/
http://www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/
http://www.iomchamber.org.im/about-iomcoc/sector-forums-groups/business-sustainability-group/
http://www.energysustainabilitycentre.im/knowledge-hub
http://www.energysustainabilitycentre.im/knowledge-hub
http://www.energysustainabilitycentre.im/knowledge-hub
mailto:dquirk@dtu.dk
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Sheep

Black

Blah

Offshore Solutions for a Low-Carbon World
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• Blah

• Black
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