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Overview of presentation

• The climate imperative

• The nuclear mirage

• Efficiency & renewables

• Energy futures – one scenario

• Residual fossils – what role for gas and coal?

• The energy hierarchy

• Conclusions
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The polar bear is a potent symbol of nature 
under threat from climate change – but climate 

chaos could also devastate our health and 
livelihoods, and wreck the global economy.
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Climate change is the biggest challenge  for human 
society today – and demands an urgent response

• “Climate change is a far greater threat to the 
world than international terrorism” David King, UK 
Chief Scientist, 2004

• Best scientific advice indicates that temperature 
rises should be kept below 2ºC

• Global emissions must therefore have peaked 
and begun an irreversible decline within ten to 
fifteen years

• In the UK this implies an emissions trajectory of at 
least 3% cuts per year
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There is no ‘silver bullet’ for climate change – but  
not all ‘low carbon’ technologies are equal

• Burning of fossil fuels is the main culprit, but so 
many aspects of our economies rely on them …

• We need to mobilise all effective solutions to 
address the climate challenge

• So the most important question is ‘will any given 
technology help or hinder the development and 
dissemination of effective solutions?’

• After that we must consider the other drivers of 
energy policy: cost and security
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Assessing the options against the drivers of energy  
policy can help prioritise them

� � �� � ��Nuclear

� ���Gas (without 
CCS)

�� ��CCS

�� �� �Renewables

� ��� �Micro-power

� �� � �� � �Efficiency

� � �� � �� � �Conservation

SecurityCost 
(affordability)

ClimateApproach
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Nuclear power will not help deliver a sustainable l ow 
carbon energy system …

• Nuclear power imposes injustice on future 
generations, especially through the unsolved 
issues surrounding radioactive waste

• Nuclear is expensive, and likely to divert public 
funding away from more sustainable technologies

• International dissemination of nuclear technology to 
‘address climate change’ would increase the risk of 
accident or misuse of technology

• Nuclear power would lock us in to an inflexible 
centralised system

• Nuclear power would undermine and discourage 
efforts to reduce energy use
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… take it from the experts

• “There is no justification for bringing forward plans 
for a new nuclear power programme at this time 
… any such proposal would be incompatible with 
[the UK’s] sustainable development strategy” UK 
Sustainable Development Commission advice to 
Ministers March 2006 

• Moreover nuclear power is not ‘emissions free’. 

• Safety risks are low probability, but of great 
magnitude – made more extreme by the prospect, 
however remote, of terrorists targeting nuclear 
facilities
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The legacy of Chernobyl stretches far beyond the 
deserted city of Pripyat – farmers in Scotland are 
still affected
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Efficiency and renewables lie at the heart of our 
energy future – with massive, scaleable potential

• Energy conservation has vast unexploited 
potential: eg in domestic buildings 40%-60% 
savings are feasible by 2050, mainly at no net cost

• Previous efficiency gains have been largely 
overwhelmed by increased demand, but official 
forecasts are 2.25% pa average improvements

• Renewables capacity in and around Scotland is 33-
200+ TWh (100-600% of demand) depending on 
the extent of environmental and landscape 
constraints 

• Micro-generation faces planning and regulatory 
obstacles but even conservatively offers 25% of 
domestic electricity demand

������
�����

�	����
��

������������
�
����

����	���	���
����������

�������
�������

���
�����
����
��

�����������
�
�������

�������
���



Duncan McLaren 

We can meet Scotland’s electricity needs through 
efficiency and renewables, without nuclear
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Source: The Power of Scotland. WWFS, RSPB, FoES 2006, based on 
conservative figures from Garrad Hassan
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There is no energy gap in Scotland: in fact there i s 
more of a risk of over-capacity in generating plant

Note: This scenario predates Longannet ‘opting in’ an d 
Hunterston seeking life extension
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Source: The Power of Scotland. WWFS, RSPB, FoES 2006
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This leaves only a residual and interim role for fo ssil 
fuels in our future energy mix

• As an interim solution gas remains efficient, and 
the Peterhead proposal is exciting

• Coal reserves are greater, but the impacts of the 
whole fuel cycle, including opencast mining are of 
concern

• Scotland is well placed to explore carbon capture 
and storage and develop new export markets in 
China and India

• Combined Heat and Power on new fossil plant is  
essential to cut the 2/3rds system losses, much of 
which simply heats up Scotland’s coastal waters
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Government intervention should be shaped by  
understanding the energy hierarchy …

Avoidance & conservation

Efficiency in use

Macro-renewables

Carbon capture

Gas (without CCS)

eg wave, windfarms

Nuclear

Efficient buildings & appliances 

Micro-renewables

Lifestyle change

eg solar panels, micro-CHP

eg CCGT

Fossil fuels, with sequestration 
(and CHP)

Nuclear fission

������
�����

�	����
��

������������
�
����

���
�
������
����������

�������
�������

���
�����
����
��



���������

�����	
�

�������
���



Duncan McLaren 

Short term security

… which reflects the social, economic and 
environmental pros and cons of the different option s

Avoidance

Efficiency in use

Macro-
renewables

Carbon capture

Gas (CCGT)

Transmission losses, 
landscape impacts

Nuclear power

Waste, 
rebound effect

Micro-
renewables

None?

Efficiency lower than 
macro-renewables

Increasing cost, 
future security

Temporary, 
increased fossil use

Waste, cost, 
proliferation

Health and inclusion

Cost savings

Security of supply, 
awareness

Reliable, export 
opportunities

Export opportunities, 
prolong fossil fuels

None
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The real challenges – once the red herring of nuclea r 
has been rejected – are difficult enough …

• Getting the right mix of regulation and taxation to 
genuinely incentivise conservation and efficiency 

• Managing the welfare and energy systems to end 
fuel poverty in an era of rising energy prices

• Designing carbon incentives that reward diversity

• Developing energy storage technologies to facilitate 
renewable electricity generation

• Stimulating development of combined heat and 
power to maximise carbon savings

• Strategically upgrading and renewing the electricity 
grid to facilitate decentralised generation and 
responsive systems (smart meters and appliances)
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… and some open questions remain 

• Can liberalised markets really deliver diversity of 
energy systems?

• What are the best energy storage technologies to 
facilitate renewable electricity generation?

• How can we stimulate development of combined 
heat and power to maximise carbon savings?

• How should we renew the electricity grid to facilitate 
decentralised generation and responsive systems 
(smart meters and appliances)?

• How can we avoid vested interests distorting energy 
policy

• And the $64,000 question: is there political will to 
tackle transport emissions too? 
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“ All householders, motorists and businesses will have to reduce their 
carbon dioxide pollution to zero if the growing aviation industry is to 
be incorporated into Government climate change targets for 2050 …
If the UK government does not curb aviation growth, all other sectors 

… will eventually be forced to become carbon neutral.”

Tyndall Centre, September 2005
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Take-away messages – an aide memoire

• Nuclear - no thanks: A revival of nuclear power 
would threaten sustainable, secure and affordable 
energy futures

• It’s the economy, stupid: Scotland’s economic 
future is brightest with efficiency, renewables and 
CCS

• Scale matters: small really is beautiful – we need 
strong incentives for individual and community 
responses to climate change
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Thanks 
for   

listening
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Annex: The Scottish Energy Study system overview


