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Climate Change
The need for action

• Climate change, from rising greenhouse 
gas emissions, threatens the stability of 
the world’s climate, economy and 
population

• More than two-thirds of the world’s CO²
emissions come from the way we produce 
and use energy 

• Global primary energy demand forecast to 
rise by 53% between 2004 and 2030



Global warming and emissions

• Earth has warmed 0.76°C in last 100 
years, around half of this since 1970s

• Mean global temperatures forecast to rise 
between 1.8 and 4°C above 1990 levels 
by end of this century

• Over 7 billion tonnes of CO² emitted 
globally through fossil fuel use

• Additional 1.6 billion tonnes emitted by 
land use change



• Most carbon dioxide emissions come from energy use (heat, transport and electricity)
• Efficiency of centralised electricity generation is c30-55% with most energy lost as waste heat  
• 7.5% of this generated electricity is additionally lost during transportation to consumers: 1.5% in 
transmission and 6% in distribution 
• Around a third of the energy received by domestic users is then wasted through 
appliance/building inefficiencies, and sub-optimal behavioural choices

Energy markets – UK 

Green Alliance

Other emissions include those from non-fuel combustion, agricultural
and industrial emissions which do not relate to heat and electricity.
Energy White Paper – May 2007 



• UK energy generation dominated by fossil fuels
• UK has around 76GW (gigawatts) of total electricity generation capacity to meet  annual 
consumption of about 350TWh (terawatt  hours) and winter peak demand of about 63GW.
• In 2006, 2/3 of UK electricity was generated using coal and gas, a further 1/5 from nuclear
• 4% of UK electricity came from renewable resources in 2006
• 7.5% of UK electricity was low carbon, generated by Good Quality Combined Heat and Power 
• Under 1% of UK heat and under 1% of UK transport fuels were renewable 

Energy markets – UK 

imports



Energy White Paper 2007

• International framework to tackle climate change

• Legally binding carbon targets – at least 60% 
reduction in CO2 by 2050

• Energy saving through better information, 
incentives and regulation

• Support for low carbon technologies

• The right conditions for investment



EU targets

• Agreement at European Council Spring 2007 on 
ambitious new targets, to be enshrined in EU 
legislation

• 20% cut in GHG emissions by 2020 compared 
with 1990 (30% if agreed internationally)

• 20% share of renewable energy in overall EU 
energy consumption by 2020

• 10% biofuels for transport by 2020, subject to 
sustainability and other conditions



UK targets

• On track to meet Kyoto target to reduce GHG emissions 
by 12.5% below 1990 level by 2008-12

• Energy White Paper foresees three-fold increase in 
renewable electricity to 15% by 2015

• 5% of road transport fuel to be renewable by 2010 under 
RTFO.  Obligation level to be increased subject to 
sustainability and other conditions

• Further work being carried out on potential for renewable 
heat and potential support mechanisms. Government is 
committed to reducing carbon dioxide emissions from 
heat across all sectors.



UK Biomass Strategy
� Way Forward

• Realisation of a major expansion in the supply/use of biomass in the UK 
– current potential 5.6-6.7 Mtoe of biomass resource available for 
bioenergy production

• Facilitation of the development of a competitive and sustainable market 
and supply chain for sustainably produced biomass products, including 
new bio-products and renewable feed-stocks 

• Promotion of innovation and low carbon technology development
� Biomass currently provides: 

•c. 3.5% of UK electricity production;
•c. 0.6% of heat generation; 
•bioethanol – c. 0.2% of total volume of 
road transport fuels sales; 
•biodiesel – c. 0.3% of total volume of 
road transport fuel sales

� Future Sustainable Biomass 
Potential:

•Up to 5.8 MtC carbon by 2020 from 
use of renewable heat and electricity
•Target of 0.1 MtC from industrial 
use of crops
•About 1MtC by 2010 from use as 
biofuel



Biomass Strategy

• UK biomass resources, including 
biodegradable wastes, could supply about 
4% of total UK primary energy.  Potential 
to increase this through further expansion 
of energy crop production and with 
imported biomass.

• Strategy aims to realise a major expansion 
in supply and use of biomass in the UK



Biomass Strategy – measures

• Support for renewable heat
• Renewables Obligation
• Public sector
• Biofuels – RTFO
• Supply chain development including energy 

crops, woodfuel and waste
• Promotion and dissemination
• Technology development
• Non-energy uses of crops/biomass



Biofuels – some issues

• Fuel and vehicle standards
• Will biofuels increase the pressure on food 

and animal feed supplies?
• Can biofuels be produced sustainably or 

will they lead to destruction of forests and 
other environmental problems?

• Can they be produced at acceptable cost 
to consumers and the taxpayer?

• When will new technology be available?



Biofuel Timelines

Ref: Tamutech



Generic Advanced Biorefinery Concept



Whole Crop Biorefinery Concept

Grain Wet  / Dry milling 
plus fermentation
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Summary

• Renewable energy plays a central role in UK energy 
policy

• A supportive policy framework is in place - further 
measures may be needed

• UK committed to the EU energy and climate package as 
major contribution to reducing GHG emissions and 
tackling climate change

• Sustainability is crucial, and the risks need to be tackled
• Bioenergy needs to be taken forward with other industrial 

uses of crops, and technology development will be vitally 
important


