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EXECUTIVE SUMMARY 

Energy can be thought of as a system, e.g. fuel burned in a car drives the engine and transports 
goods or people. Electricity is one of a number of different forms of energy; it is not a primary 
source. Global consumption of energy has risen sharply over the last four decades, and the 
wellbeing of most societies at present relies predominantly on the availability of cheap fossil 
fuels. These however produce greenhouse gases (GHG), which play a significant role in 
changing our climate. 

The UK is no longer self sufficient in oil and gas, and is therefore likely to be significantly 
dependent on imported fossil fuels from increasingly powerful countries such as Saudi Arabia 
and Russia for many years. A key way to ensure energy security and maintain high standards of 
living is therefore to reduce energy usage, as well as decarbonising the energy that we do use. 
This is known as decoupling, and will require using renewable energy technologies, capturing 
and storing the carbon from emissions before they are released into the atmosphere (CCS), as 
well as significant improvements to energy efficiency, which is described as ―the cheapest form 
of new energy we have‖. 

Many commentators and analysts believe that with consistent policy support, renewable energy 
sources can contribute substantially to human well-being by sustainably supplying energy and 
stabilising the climate. However, to make this happen, the UK and the rest of the world must 
address key technical, social, environmental, economic and political issues. The Scottish 
Government considers the development of renewables to be particularly important; and their 
promotion, in particular for the generation of electricity, has increased markedly in the past 
decade however it remains a small part of the overall energy mix, amounting to only 
approximately 1% of total Scottish energy in 2008.  

Electricity is estimated to account for 18% of overall energy in Scotland. Within this, in 2009, 
nuclear accounted for around 30%, coal for 23%, and gas for 19%. At present, the main form of 
renewable generation in Scotland is electricity from onshore wind, and hydro; however, there is 
expected to be significant deployment of offshore wind, wave and tidal generation in the next 
few years. At present renewables account for 27% of the gross annual consumption of 
electricity. There are nevertheless limits to the capacity of renewables; including visual intrusion; 
access to and expense of using electricity networks; expense of development to commercial 
deployment; and planning constraints.  

The transport sector is thought to account for approximately 26% of total energy used, and 66% 
of oil consumed in Scotland, the majority of which is extracted from the North Sea. The 
distances travelled by all modes of motorised transport have risen in the last 40 years, and the 
vast majority of this growth is based on the use of fossil fuels. For GHG emissions and 
economic growth to be effectively decoupled, almost complete decarbonisation of road transport 
by 2050 will be required. This is expected through wholesale adoption of electric vehicles, and 
significant decarbonisation of rail. Alternative fuels are at various stages of development, 
including biofuels. However there are concerns over their long term sustainability. Technological 
improvements alone are not thought to be sufficient to reduce emissions on the necessary 
scale, therefore behavioural change is vital. 

Energy for heat accounts for approximately 50% of Scotland‘s total usage with a further 50/50 
division between the industrial and commercial, and domestic sectors. Gas is the main fuel for 
heating, with approximately 70% of Scottish households on the gas grid. In the (mainly rural) 
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areas off the gas grid, the heat market is fragmented with a large number of oil and LPG users. 
For GHG emissions and economic growth to be effectively decoupled in the UK, a largely de-
carbonised heat sector is required by 2050 through a combination of reduced demand and 
energy efficiency, together with a massive increase in the use of renewable or low-carbon 
heating. One of the challenges of delivering renewable heat energy is the difficulty in 
transporting it. Typically in the UK heat is generated on individual premises, though in other 
European countries local and district heat networks are common, and it is likely that it will be 
necessary to replace the gas grid with low carbon alternatives. 

There are Global, European, UK and Scottish targets for reducing GHG emissions, 
decarbonising the energy sector, and energy efficiency. UK energy policy is complex, and 
Scottish policy overlaps significantly with this in the context of a developing European 
framework. Reducing GHG emissions, tackling climate change, ensuring secure and affordable 
energy supplies through demand reduction, addressing fuel poverty, and improved 
infrastructure are key themes of UK and Scottish energy policy. 

Scotland‘s targets are some of the most stringent in the world, and undertake to deliver an 80% 
reduction in emissions from 1990 levels by 2050. Alongside this, there is a target of generating 
the equivalent of 100% of Scotland‘s own electricity demand from renewable sources by 2020, 
as well as 11% of heat. At a UK level policies are in place to encourage the uptake of renewable 
energy technologies by obliging suppliers to source an increasing proportion of their electricity 
from renewable sources (Renewables Obligation), or on a smaller scale by requiring suppliers 
to pay a generation and export tariff to householders or other local electricity and heat 
generators (Feed-in Tariff Scheme and Renewable Heat Incentive). In Scotland, a number of 
plans and programmes are in place, encompassing renewable electricity, renewable heat, 
demand reduction, and behavioural change. 

The development of nuclear power remains a contentious issue; the UK Government supports 
its deployment whilst the Scottish Government does not. Whilst energy policy is largely 
reserved, the Scottish Government has responsibility for renewables, energy efficiency, and the 
consenting of new power stations. This gives Scottish Ministers significant powers in governing 
the overall energy mix. 

Oil and gas related industries are estimated to account for at least 100,000 Scottish jobs, and to 
be worth £15.3 billion to the Scottish economy. Scotland‘s renewable energy sector also has a 
role to play in economic recovery and growth, and the SNP manifesto commits to creating 
130,000 jobs in the low carbon economy by 2020. The development of CCS is expected to 
contribute significantly to this, with the potential for 5000 jobs. Proposals for CCS at Longannet 
(a coal fired power station in Fife) are in the advanced stages. 
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BACKGROUND 

Energy comes from a number of different sources, and travels many different pathways. For 
instance organisms in the food chain break down materials which have absorbed and 
transformed the sun‘s heat and light, releasing further chemical energy into the body which 
allows movement and action; crude oil is extracted from the earth and refined into fuel which is 
burned in a car to drive the engine allowing goods and people to be transported; or the wind 
rotates blades and drives turbines which generate electricity allowing for a kettle to be boiled or 
a train powered.  

Energy cannot be created or destroyed; it can only be transferred from one form to another, 
however when this takes place only part of it can usefully be used. Figure One shows the path 
of energy through a power station, as it is transformed into electricity and transferred to homes, 
offices and businesses through the transmission and distribution network. As the energy 
spreads out it becomes more difficult to use for further transformations, therefore the greater the 
percentage that can usefully be used by any device the more energy efficient it is. As can be 
seen, there are often considerable losses as energy is transformed along a pathway (PME 
2010). 

Figure One: Energy Flows  

 

Terminology can be an off-putting part of energy debate. Common phrases include: 

Decentralised energy: sourced locally, and makes full use of available heat e.g. small scale 
electricity generating plants from renewable sources where the heat is used for homes or 
community facilities in the vicinity. 

Embodied energy: that which goes into, for example, constructing a building, or making a 
vehicle. Often the energy going into making or producing something can account for a large 
percentage of the energy use the item will be responsible for throughout its life. It is also 
sometimes known as the carbon or energy balance.  

Primary energy: generally considered to be that which is found in nature, and has not been 
subjected to any (or minimal) transformation or conversion process. It is energy contained in 
raw fuels as well as other forms of energy received as input into a system; e.g. oil, gas, coal, 
nuclear energy, and hydroelectricity. 

Thermal generation: used to describe a power plant which is steam driven. Water is heated, 
turns into steam and spins a turbine which drives an electrical generator (see Fig. One). A 
number of different fuel sources can be used e.g. coal, gas, oil, nuclear, wood or waste 
products. A large percentage of heat energy is often lost in this process. 

http://www.passmyexams.co.uk/GCSE/physics/energy_transfer.html
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Modern economies have, and continue to be, built on their ability to source affordable energy. 
Figure Two (BP 2010) shows that consumption of primary energy has risen sharply over the last 
four decades. Although consumption fell by 1.1% in 2009, it is projected to rise again over the 
next few years. Cheap energy sources with high carbon content (e.g. coal, oil and gas) have 
traditionally been most in demand, and while they continue to be the most used they are finite, 
and increasingly difficult and expensive to source, they also have significant environmental 
impacts. 

The World Energy Outlook (2010) notes that non-OECD countries account for 93% of the 
projected increase in global energy demand to 2035, reflecting mainly faster rates of growth of 
economic activity. Demand has surged in China over the past decade, and it now contributes 
36% to the projected growth in global energy use, its demand rising by 75% between 2008 and 
2035, China overtook the United States in 2009 to become the world's largest energy user. In 
China, rapid economic growth is based primarily on burning coal, and the country is reported to 
be building the equivalent of 2 coal power stations every week (Guardian 2007, Times 2009 & 
BBC 2011a). 

As can be seen below, oil accounted for 35% of global primary energy consumption in 2009, 
followed by coal at 30%, natural gas at 24%, hydroelectricity at 6% and nuclear at 5%1.  

Figure Two: Global Primary Energy Consumption  

 

KEY THEMES 

In recent years, common approaches to energy management have centred on developing a 
framework which ensures secure affordable supplies, and tackles the environmental impacts of 
burning fossil fuels (Department for Energy and Climate Change (DECC) 2010a). 

 

                                            
1
In Scotland, official figures for total energy consumption are classified slightly differently, however for 2008 they 

show that petroleum products accounted for 41.8% of energy consumption, natural gas at 36.7%, electricity at 

18.1%, coal at 1.6%, and renewables, waste and other manufactured fuels at 1.8% (DECC 2011a). 

http://www.bp.com/liveassets/bp_internet/globalbp/globalbp_uk_english/reports_and_publications/statistical_energy_review_2008/STAGING/local_assets/2010_downloads/primary_energy_section_2010.pdf
http://www.worldenergyoutlook.org/docs/weo2010/factsheets.pdf
http://environment.guardian.co.uk/climatechange/story/0,,2106689,00.html
http://www.timesonline.co.uk/tol/news/environment/article6845107.ece
http://www.bbc.co.uk/news/business-12110486
http://www.decc.gov.uk/en/content/cms/legislation/legislation.aspx
http://www.decc.gov.uk/en/content/cms/statistics/energy_stats/regional/regional.aspx


 7 

ENSURING SECURE AFFORDABLE ENERGY SUPPLIES 

Ready, easy and relatively cheap access to energy sources such as gas and oil have been 
taken for granted in the developed world for decades; in the UK this is mainly as a result of 
indigenous coal, oil and gas reserves. That position is changing, and the gap between global 
demand and production is widening as resources dwindle and population grows (United Nations 
2005).   

In July 2008 global oil prices rose sharply to $147 a barrel and there is considerable uncertainty 
over future oil prices, with predictions ranging from $50 - $200 per barrel by 2030; the average 
forecast for 2011 is $82 a barrel. The costs of gas and electricity are closely linked to the basic 
cost of unrefined oil (Scottish Government 2010a). Figure Three shows this gap for gas in the 
UK. 

Figure Three: UK Gas Production and Demand to 20302 (World Energy Council 2007) 

 

Similarly, there are gaps in UK oil production and demand. Malcolm Wicks MP, former Special 
Representative on International Energy Issues stated in Energy Security: A national challenge in 
a changing world (DECC 2009): 

―Despite a reduction in the share of fossil fuels in the energy mix, the UK is likely to be 
significantly dependent on imported fossil fuels in 2050 as a result of a lack of domestic 
production potential. In a scenario where the UK‘s emissions are reduced by 80 per cent 
by 2050, imported fossil fuels (mostly gas and coal) could still account for nearly 70 per 
cent of the energy mix, with virtually all oil and gas needs imported. […] However, while 
the reliance on imported fossil fuels declines with increasing emissions reductions, the 
UK‘s reliance on imported uranium, hydrogen, biomass and biofuels increases.‖  

Some countries, such as Saudi Arabia, and increasingly, Russia, with secure, abundant and 
accessible resources of oil and gas have become extremely rich and politically powerful. 

 

 

                                            
2
 bcm = billion cubic metres  

http://www.un.org/esa/population/publications/pop_challenges/Population_Challenges.pdf
http://scotland.gov.uk/Resource/Doc/933/0110153.pdf
http://www.worldenergy.org/documents/24.4.07_beasem07_willy_rickett.pdf
http://www.decc.gov.uk/assets/decc/What%20we%20do/Global%20climate%20change%20and%20energy/International%20energy/energy%20security/1_20090804164701_e_@@_EnergysecuritywicksreviewBISR3592EnergySecCWEB.pdf
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ENVIRONMENTAL IMPACTS 

The burning of fossil fuels and subsequent release of greenhouse gasses (GHG) into the 
atmosphere is widely recognised as a key contributing factor to the rise in average global 
temperatures, known as climate change. The International Energy Agency (IEA) (2009) states:  

―The scale and breadth of the energy challenge is enormous - far greater than many 
people realise. But it must and can be met. The recession, by curbing the growth in 
greenhouse-gas emissions, has made the task of transforming the energy sector easier 
by giving us an unprecedented, yet relatively narrow, window of opportunity to take action 
to concentrate investment on low-carbon technology. Energy related carbon-dioxide 
(CO2) emissions in 2009 will be well below what they would have been had the recession 
not occurred.‖ 

However, in spite of the recent decrease, ―on current policies, it [CO2] would quickly resume its 
long-term upward trend once economic recovery is underway‖ (IEA 2009).  

Addressing the environmental impacts of GHG emissions is now an urgent concern. Most 
governments have signed up to global carbon reduction commitments, with implications for 
energy use; even those who have not, agree that current levels of energy use and emissions 
are unsustainable. Nevertheless, neither energy use nor emissions appear to be reducing in the 
longer term. 

The Scottish Government (2010b) states:  

―… the transition of Scotland's industries and firms to low carbon processes, products 
and services is both an economic and environmental imperative, and offers the potential 
to stimulate and exploit rapidly expanding global markets. […] Moving to a low carbon 
economy is essential to both capture the opportunities and mitigate the threats.‖ 

DECOUPLING AND DEMAND REDUCTION 

Energy is expensive, and demand is rising, it is therefore widely recognised that the best way to 
reduce economic and environmental costs is to reduce the amount of energy used in key 
sectors3.  

For many countries, the modern energy policy panacea is therefore considered to be one where 
energy use declines sharply, but economies continue to grow and the environment is improved 
or remains healthy. This concept is known as decoupling the market from energy use. Demand 
reduction through behavioural change, improving the efficiency of buildings, vehicles, and low 
carbon electricity production is considered fundamental to effective decoupling (United Nations 
Environment Programme (UNEP) 2011). 

The McKinsey Global Institute (MGI) in ―Fuelling sustainable development: The energy 
productivity solution‖ states (2008a): 

Economic growth is boosting demand and imposing strain on existing energy-supply 
infrastructures […]. High fuel prices are putting pressure on consumers and businesses 
and widening trade deficits among energy importers, causing political turbulence and 
economic uncertainty. Governments are struggling to find ways to secure sufficient 
energy supplies to meet growing demand, to finance the construction of capacity to 
deliver that supply, and to contain the rising cost of fuel subsidies.  

                                            
3
 In Scotland, industrial and commercial use accounted for 42.7% of total energy in 2008, the domestic sector 

accounted for 31.1%, and transport for 26.1% (DECC 2011a). 

http://www.iea.org/Textbase/npsum/WEO2009SUM.pdf
http://scotland.gov.uk/Publications/2010/11/15085756/0
http://www.unep.org/publications/contents/pub_details_search.asp?ID=6195
http://www.mckinsey.com/mgi/reports/pdfs/fueling_sustainable_development/MGI_developing_country_energy_perspective.pdf
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The most cost-effective way to address these energy supply concerns is on the demand 
side: through improving energy productivity—the level of output an economy can achieve 
from the energy it consumes. […] by adopting existing energy-efficient technologies that 
pay for themselves in future energy savings, developing countries could reduce their 
energy demand growth by more than half […]and reduce their energy consumption in 
2020 by 22 percent from the projected levels. Because of its positive returns, energy 
efficiency is the cheapest form of new energy we have […].  

Higher energy productivity is considered to be imperative for all economies and their 
households and businesses. By improving demand-side efficiency, countries will be able to cut 
down fuel imports and scale back the expansion of the energy-supply infrastructure that will 
otherwise be necessary—releasing resources to spend elsewhere. Higher efficiency would also 
reduce energy costs to businesses and consumers. However, with many countries rapidly 
developing significant energy infrastructure, there is a key opportunity to ensure that this has an 
economically optimal level of efficiency, thereby locking in lower consumption for a generation. 
Countries, especially developing ones, that can achieve this are thought likely to be able to 
make substantial progress toward their dual aims of energy security and sustained economic 
growth (MGI 2008a).  

In November 2010, the European Commission (EC) adopted Energy 2020: A Strategy for 
Competitive, Sustainable and Secure Energy. This states (EC 2010a):  

―[…] energy related emissions account for almost 80% of the EU's total greenhouse gas 
emissions. The energy challenge is thus one of the greatest tests which Europe has to 
face. It will take decades to steer our energy systems onto a more secure and 
sustainable path. Yet the decisions to set us on the right path are needed urgently as 
failing to achieve a well-functioning European energy market will only increase the costs 
for consumers and put Europe‘s competitiveness at risk. […] the strategy underlines the 
need to rebalance energy actions in favour of a demand-driven policy, empowering 
consumers and decoupling economic growth from energy use.‖ 

RENEWABLE ENERGY 

Renewable energy can be defined as that which uses a source which renews itself naturally. 
Renewables can be used for a number of purposes, including generating electricity, heating, 
and for transport.  

The promotion of renewables, in particular for the generation of electricity, has increased 
markedly in the past decade however it remains a small part of the overall energy mix. In 
Scotland, renewables amounted to only approximately 1% of total energy production in 2008 
(DECC 2011a), however because of the importance placed in these technologies by the 
Scottish Government, they are introduced separately in this section. 

The main renewable sources are:  

Sun Driving force for all life on earth, the sun can be harnessed by simply ensuring 
buildings are positioned to maximise warmth from the sun and daylight; solar 
panels can be used to heat water and space; electricity can be generated directly 
from the sun using ‗photovoltaic cells‘. 

Wind Extremely efficient in terms of turning energy into electricity, wind power is 
harnessed using turbines, both on and offshore. Denmark is one country which 
has embraced the technology, with a resultant employment boost. Scotland has 
an excellent wind resource although intermittency of supply and visual intrusion 

http://ec.europa.eu/energy/strategies/2010/2020_en.htm
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may pose problems. Whilst intermittency of supply is currently considered to be a 
constraint, the development of smart networks presents tremendous possibilities. 
An intelligent distribution network can create considerable efficiency gains, 
predict usage load levels on the system and (together with smart meters) deliver 
price signals encouraging consumers to shift demand from peak periods. Smart 
technology is also likely to be able to manage appliances remotely to help 
balance the system at peak times (DECC 2011b). 

Freshwater The oldest commercially harnessed source in Scotland, hydro-electric power 
involves using water to power turbines. Whilst many of the prime sites in 
Scotland are already in use, a new development at Glendoe near Fort Augustus 
will generate up to 100 megawatts of electricity by 2010 (BBC 2010a). Consent 
for a 2.1 megawatt (MW) scheme has recently been granted near Crianlarich 
(Scottish Government 2010c). 

Waves Wave energy devices use the motion of water to drive turbines that generate 
electricity. Some designs capture energy closer to the shoreline (e.g. the Oyster), 
whilst others are designed for deeper waters (e.g. the Pelamis). Both of these 
devices have been developed by Edinburgh based companies, and tested at the 
European Marine Energy Centre (EMEC) in Orkney. EMEC is a Scottish 
Government supported grid connected test site, where environmental conditions 
are monitored and devices verified against industrial standards. 

Tides Natural sea currents can be harnessed to generate electricity through underwater 
turbines in tidal streams. Tidal stream generators function in a similar manner to 
wind turbines, and have been designed to work both in shallow and deeper 
waters. Scotland has an excellent tidal resource, and Scottish Power 
Renewables and Hammerfest Strøm (a Norwegian company) aim to install a tidal 
array in the Sound of Islay by 2013, with the intention for full commercial 
deployment by 2015. The technology will be tested later this year at EMEC, and 
there is a contract with Burntisland Fabrications in Fife for the manufacture of the 
substructure. 

Biomass This is material derived from living or recently living biological organisms e.g. 
wood. It is often used in thermal electricity generation, or purely for space 
heating, and is discussed in detail in SPICe Briefing 06-13 Biomass (Reid 
2006a). 

Geothermal This is the energy contained as heat in the Earth‘s crust. It can be harnessed and 
used for heating purposes. It can also be harnessed for on-site generation 
through the use of heat pumps. This issue is explored in detail in SPICe Briefing 
06-54 Geothermal heat in Scotland (McLoughlin 2006). 

Other potential renewable sources include: 

Hydrogen Hydrogen can be used to store surplus energy generated from a number of 
sources. This energy can be used later. There are two ways to produce hydrogen 
- one by hydrolysis of water which is very energy intensive, therefore needing lots 
of renewables to make it low carbon, or by separating flue gases from burning 
fossil fuels. The energy hydrogen can carry can then be deployed through fuel 
cells and other means.  

Fuel cells are an existing technology (used by astronauts since the 1960s) but 
are a long way from being commercially deployed in, for instance, vehicles. The 
Pure EnergyTM Centre on Unst in the Shetland Isles, established in 2005, delivers 
a zero emissions, off-grid renewable hydrogen power supply to an industrial 

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/network/strategy/strategy.aspx
http://www.bbc.co.uk/news/uk-scotland-highlands-islands-11371903
http://www.scotland.gov.uk/Topics/Business-Industry/Energy/Infrastructure/Energy-Consents/Applications-Database/Hydro/Loch-Lomond-Index/Allt-Fion-Consent
http://www.aquamarinepower.com/technology/how-oyster-wave-power-works/
http://www.pelamiswave.com/our-technology/the-pelamis
http://www.emec.org.uk/
http://www.scottish.parliament.uk/business/research/briefings-06/SB06-13.pdf
http://www.scottish.parliament.uk/business/research/briefings-06/SB06-54.pdf
http://www.pure.shetland.co.uk/html/index.html
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estate, and is at the forefront of hydrogen development. The Hydrogen Office in 
Fife aims to use renewable energy sources, and was opened in January 2011. 

Biofuels Biofuels are derived from biomass composed of recently living organisms or their 
by-products. The two main types are biodiesel and bioethanol. They are 
discussed in detail in SPICe Briefing 06-108 Biofuels (Reid 2006b).  

Waste Waste products can either be burned directly or as a more indirect source 
through burning of gas generated in landfill sites. Debate surrounds whether 
combustible waste should be supported as a renewable energy source. For the 
government it solves two problems at once – reducing waste sent to landfill, and 
reducing emissions from the burning of fossil fuels. However concerns remain 
over emissions, e.g. dioxins. Sewage sludge can also be incinerated – 
Longannet burns sewage pellets as part of its fuel mix.  

There is an ongoing debate as to whether biomass and energy from waste can be truly defined 
as renewable. For biomass, the crops used, where they are planted and how they are cultivated 
are all important factors. Cultivating some soils can result in release of carbon and so the overall 
carbon balance of the fuel may not be good – this is especially significant in the carbon rich soils 
to be found in the north and west of Scotland. Replenishment of the resource is another crucial 
aspect. If land is cleared and not replanted adequately then carbon can be lost from the soil.  

A further concern is that development of a market for biomass and biofuels will lead to imports 
of these fuels, with potential knock-on effects on ecosystems elsewhere in the world, for 
instance clearing of rainforest to produce palm oil in the tropics. It is important therefore to have 
robust standards, there are calls to ensure that all biofuels are grown and sourced sustainably, 
and support for biofuels that displace food to be dismantled (Oxfam 2011). The following reports 
are of interest:  

 Council on Sustainable Biomass Production (2010): Draft Provisional Standard for 
Sustainable Production of Agricultural Biomass 

 European Environment Agency (2011) Bioenergy and Biofuels: The Big Picture 
 

There are limits to the capacity of renewables. Issues can include:   

 Visual intrusion – wind and hydro developments need to be situated sympathetically or 
can run up against considerable local opposition 

 Access to electricity network – the best renewable resource is not always close to the 
electricity network, and it can be expensive to connect. These issues are discussed 
further on p26 

 Expense of development to commercial deployment - Part of the reason wind energy 
is popular in the UK is that it is a developed technology, and so it is cheaper to invest in 
this than, for example, marine technologies, though projections for future deployment, 
and external costs such as climate change impacts should be factored into all such 
decisions 

 Planning constraints – the areas of best resource may be in areas valued for other 
reasons, such as landscape value 
 

Developments of renewable sources of electricity generation have been rising over the past few 
years (mostly due to onshore wind). The percentage is higher in Scotland due to the historic 
legacy of large scale hydro schemes.  

 

http://www.thehydrogenoffice.com/
http://www.scottish.parliament.uk/business/research/briefings-06/SB06-108.pdf
http://www.oxfam.org.uk/resources/papers/downloads/growing-a-better-future-010611-summ-en.pdf
http://csbp.org/files/survey/CSBP_Provisional_Standard.pdf
http://www.eea.europa.eu/themes/energy/bioenergy-and-biofuels-the-big-picture
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The following table shows renewables as a percentage of total installed electrical capacity 
(DECC 2010b & Scottish Government 2009a): 

 Scotland United Kingdom 

2007 19.6 5 

2008 20.3 5.6 

2009 23 6.7 

Hydro still accounts for the majority of renewable electricity generation in Scotland, but wind is 
not far behind, in terms of installed capacity the following figure shows renewable energy 
generation capacity in Scotland in April 2011 (Scottish Renewables 2011a). 

Figure Four: Renewable Energy Generation Capacity in Scotland in April 2011 

 

In total, the amount of electricity generated in Scotland by renewable sources equated to 27.4% 
of the gross annual consumption of electricity in Scotland in 2011, compared with 12.2% in 
2000.  

Increasingly, ‗microgeneration‘ or ‗microrenewables‘ are seen as being an important sector. This 
can refer to one of the following sources of on-site generation (Microgen Scotland 2011):  

 Micro-scale combined heat and power 

 Small scale wind turbines 

 Solar photovoltaics 

 Micro hydro systems  

 Solar water heating systems 

 Ground source heat pumps 

 Biomass heating 

http://www.decc.gov.uk/assets/decc/Statistics/publications/dukes/313-dukes-2010-ch7.pdf
http://www.scotland.gov.uk/Topics/Statistics/Browse/Environment/seso/sesoSubSearch/Q/SID/98
http://www.scottishrenewables.com/static/uploads/publications/110418_renewablessummary.pdf
http://www.microgenscotland.org.uk/technology.php
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ELECTRICITY GENERATION 

‗Energy‘ is not the same as ‗electricity‘, electricity is one of a number of different ways of 
transferring energy; it is not a primary source. Often the two terms are used interchangeably, 
but this is not accurate. Electricity is estimated to account for only 18% of overall energy use in 
Scotland (DECC 2011a & Press and Journal 2011), though it requires a lot of energy in the first 
place to produce it. To make electricity you have to turn a turbine.  Wind, wave and tide can do 
that directly.  For coal, gas and nuclear the fuels are used to heat water and then the steam is 
used to drive a turbine which makes electricity (called thermal generation).  As shown in Figure 
One, heat is wasted in this transformation process. In addition, transmission losses can occur 
as the electricity is sent through the grid. Effective use of waste heat from electricity production 
is therefore central to decoupling.  

Electricity generation by source in Scotland is set out below. It is important to note that Scotland 
exports electricity to Northern Ireland and England through a set of wires often referred to as 
‗interconnectors‘. In 2009 18% of Scotland‘s electricity was exported (DECC 2010c). 

The percentage of electricity generated by different types of source is not the same at Scottish 
and UK level. As Figure Five below demonstrates, Scotland relies more on nuclear power, and 
less on gas, than is the case at UK level. Hydro is much more significant in percentage terms 
north of the border. The following figure compares sources of electricity generated in Scotland 
and the United Kingdom in 2009 (Scottish Government 2010a). The generation of electricity 
from renewable sources is considered in detail on p9. 

Figure Five: Electricity Generation by Fuel Type in Scotland and the UK 

 

Scottish Water is the biggest multi site user of electricity in Scotland. The water industry 
generally is the fourth most energy intensive sector in the UK and power companies are 
massive users of water. Other energy intensive sectors include chemicals, steel, cement and 
fertiliser production (Parliamentary Office of Science and Technology 2007).  

 

http://energy.pressandjournal.co.uk/Article.aspx/2281763/
http://www.decc.gov.uk/assets/decc/Statistics/publications/trends/articles_issue/1095-electricity-generation-supply-trends-art.pdf
http://www.parliament.uk/documents/upload/postpn282.pdf
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FOSSIL FUELS 

Fossil fuels are a major source fuel for the generation of electricity. As previously noted, fossil 
fuels are finite, and the burning of them produces GHG, which contribute to climate change. 
Fossil fuel burning power stations are now cleaner and the lives of many stations have been 
extended through the use of new technology, however they remain large polluters. 
Nevertheless, the relative inefficiency of burning fossil fuels, with additional energy losses 
through heat, and then transporting electricity significant distances down wires (where there are 
further losses) has led to significant opposition to the development of new thermal power 
stations (CONCH 2011, Greenpeace 2011)  

Coal  

Coal is used to generate approximately 28% of electricity in the UK, and 23% in Scotland. The 
two coal fired power stations in Scotland are at Longannet in Fife, and Cockenzie in East 
Lothian, both owned by ScottishPower, a subsidiary of the Spanish energy group Iberdrola. 
Longannet is the second largest coal power station in the UK, and as such contributes 
significantly to electricity requirements. Following the flooding of the Longannet deep coal mine 
(BBC 2002), coal is no longer produced on site and is imported from elsewhere in Scotland, as 
well as Columbia and Russia; imported coal has fewer sulphur emissions, however more impact 
on transport infrastructure. The majority of coal burned in Longannet comes ashore on the west 
coast at Hunterston and crosses the country by train (ScottishPower 2011a).  

Both Longannet and Cockenzie have previously been identified as some of the most polluting 
power stations in Europe (WWF 2007a & Edwards 2009). However, since 2007 Cockenzie has 
introduced new technologies to reduce emissions. Nevertheless, the station is expected to close 
by the end of 2015 because it cannot meet new EU emissions standards. At Longannet, similar 
reduction technologies have been introduced, as well as feasibility studies undertaken into more 
advanced techniques. As well as this, Flue Gas Desulphurisation technology is expected to cut 
Sulphur Dioxide emissions by over 90% at Longannet (ScottishPower 2011b & 2011c).  

An application to build a new coal and biomass fuelled power station at Hunterston in North 
Ayrshire was submitted to Scottish Ministers in June 2010. The consultation on this project is 
ongoing. It is being opposed locally (CONCH 2011, BBC 2010b & Scottish Government 2010d) 

ScottishPower is bidding to secure Government part-funding for a project to build a carbon 
capture and storage (CCS) demonstration project at Longannet. This would involve capturing 
CO2 from the power station, liquefying it and transporting it by pipeline for long-term storage in 
rock formations under the sea. CCS technology is discussed on p16 (ScottishPower 2011d).  

The Scottish Resources Group (SRG) is the largest coal producer in Scotland and the largest 
opencast coal mining company in the UK. There are no deep mines left in Scotland. SRG 
believes that coal from Scotland will be a critical energy source for years to come due to it being 
a reliable, consistent and local energy source (SRG 2009). In December of 2010, during a 
particularly wintry period, SRG (2010) reported that coal was supplying 43% of all electricity 
being generated in the UK; however it is not clear what percentage of this total was UK mined. 

As previously noted, China is reported to be building the equivalent of 2 coal power stations 
every week. However, WWF estimate that the cost of coal is set to double by 2030 and believes 
this means renewable technologies which are currently considered peripheral will achieve cost 
parity (WWF 2007b). It has recently been reported that there have been power cuts in China 
due to rising coal costs, and by 2017 India (with 71% of electricity from coal) will be able to 
produce electricity from solar panels as cheaply as it does from coal fired power stations (BBC 
2011b & Bloomberg 2011). 

http://www.conchcampaign.org/index.html
http://www.greenpeace.org.uk/climate/dirty-energy
http://news.bbc.co.uk/1/hi/scotland/1899905.stm
http://www.spenergywholesale.com/userfiles/file/LPSEMAS10finallo.pdf
http://assets.panda.org/downloads/european_dirty_thirty_may_2007.pdf
http://www.robedwards.com/2009/02/scottish-power-station-the-dirtiest-in-europe.html
http://www.spenergywholesale.com/pages/cockenzie_environmental_management.asp
http://www.spenergywholesale.com/pages/longannet_environmental_management.asp
http://www.bbc.co.uk/news/10208275
http://www.scotland.gov.uk/Topics/Business-Industry/Energy/Infrastructure/Energy-Consents/Applications-Database/Hunterston-Index
http://www.scottishpower.com/PressReleases_1876.htm
http://www.scottishresources.com/
http://www.scottishresources.com/Companies/ScottishCoal/AboutSurfaceMining/ImportanceOfCoal.aspx
http://www.scottishresources.com/Download/PressRelease/2010-12-21.pdf
http://assets.panda.org/downloads/ipcc_wg3___coal_costs_briefing.pdf
http://www.bbc.co.uk/news/business-13435392
http://www.bloomberg.com/news/2011-05-16/solar-may-equal-cost-of-producing-coal-power-by-2017-in-india-kpmg-says.html
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Natural gas  

For years, burning gas to generate electricity did not take place. In the 1990s and 2000s this 
changed as gas became cheaper and coal was seen as a dirtier fuel. In 2009 gas accounted for 
44% of all electricity generation in the UK and 19% of electricity in Scotland (Scottish 
Government 2010a).  Natural gas produces approximately half the emissions of coal, and the 
shift from coal to gas has resulted in some reductions of GHG emissions in the UK. This whole 
process is sometimes known as the ‗dash for gas‘ and this together with a move from 
manufacturing to service industries is one reason for falling UK emissions in recent years.   

New smaller oil and gas development companies are now entering the market in the North Sea 
– these companies focus on using existing infrastructure to develop smaller oil and gas fields 
which may not have been commercially viable in the past.  

Peterhead power station, owned by Scottish and Southern Energy, generates electricity using 
natural gas although it can also run on oil. As explained earlier, Longannet uses natural gas to 
improve the efficiency of its coal burning operations.  

NUCLEAR  

Nuclear power stations use uranium and plutonium, and a process known as fission to produce 
steam to drive turbines and generate electricity.  Nuclear power stations provide the electricity 
‗base load‘ in Scotland; they take a long time to turn off and on, and work most efficiently at high 
generation levels. Fluctuations in demand are fed by generation sources which are easier to 
turn off and on, for instance hydro, or coal fired power stations (British Energy 2011a).  

There are two operational nuclear power stations in Scotland, both owned by British Energy, a 
subsidiary of EDF Energy: 

 Hunterston B  

 Torness 
 

In addition there are three non British Energy sites undergoing decommissioning:  

 Dounreay 

 Hunterston A  

 Chapelcross 
 

British Energy (2011b) believes that its nuclear stations provide so much electricity to the UK 
that like must replace like. However, the Sustainable Development Commission (2006), Friends 
of the Earth (2007 & 2011), and WWF (2008) are all of the opinion that nuclear power is not the 
answer to tackling climate change or security of supply. The Centre for Alternative Technology‘s 
(CAT) ZeroCarbon Britain 2030 report (2010) sets out in detail how the UK‘s energy needs can 
be provided without the need for new nuclear power. 

More recently, the Committee on Climate Change4 (CCC) (2011) has noted that nuclear: 

―[…] currently appears to be the most cost-effective of the lowcarbon technologies, and 
should form part of the mix assuming safety concerns can be addressed. However, full 
reliance on nuclear would be inappropriate, given uncertainties over costs, site 
availability, long-term fuel supply and waste disposal, and public acceptability.‖ 

                                            
4
 Created to advise Government on carbon budgeting and cost efficiencies relevant to climate change and GHG 

emissions. 

http://www.british-energy.co.uk/pagetemplate.php?pid=312
http://www.british-energy.co.uk/
http://www.edfenergy.com/
http://www.british-energy.co.uk/pagetemplate.php?pid=425
http://www.sd-commission.org.uk/publications.php?id=344
http://www.foe.co.uk/resource/briefing_notes/nuclear_not_a_solution.pdf
http://www.foe-scotland.org.uk/sites/files/possv6final.pdf
http://www.wwf.org.uk/wwf_articles.cfm?unewsid=2163
http://www.zerocarbonbritain.com/index.php/zcbreportmenu/category/1?download=1%3A2030
http://www.theccc.org.uk/reports/renewable-energy-review
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However CAT has countered the argument that nuclear is a lowcarbon technology (Energy 
Saving Trust 2011a), noting that whilst the electricity generated from nuclear has no direct CO2 
emissions, the nuclear fuel cycle still releases CO2 during mining, fuel enrichment and plant 
construction, as well as producing ―extremely long-lived toxic wastes, for which there is no safe 
means of disposal‖.  CAT further states that: 

―Industrialised nations have become too reliant on nuclear energy. The myth that nuclear 
is low carbon needs shattering before the UK takes the highly risky path of building a new 
generation of nuclear power stations." 

Whilst nuclear power is widely considered to be a low carbon technology, the long term 
availability of uranium may be a problem.  The CCC (2011) states that ―Nuclear generation is 
unlikely to be subject to a fuel resource constraint for at least fifty years although this may 
become an issue in the longer term‖. However Dr Alan Owen of Robert Gordon University, 
writing recently in The Scotsman (2011) notes that looking beyond nuclear is essential, as 50 
years is not that long when considering the potential lifetime of electricity generating plants and 
requisite changes to network infrastructure. He states:  

―At some point, someone was going to have to ask, can we really continue kidding 
ourselves that this is viable, and I think that point has been reached. Fossil fuels have 
given us an access to power that was almost too cheap and now our societies are 
addicted to cheap power and energy, especially road fuels. Most people consider it their 
right to access cheap energy […]. We're now starting to say that the industrial revolution 
was a blip. We were all spoiled children. Welcome back to the real world […]. The 
general population seems to have no idea how serious or how imminent the whole 
energy problem is‖. 

Scottish Ministers have powers to approve new nuclear power stations, as set out on p24. 
Nuclear power is explained in detail in SPICe Briefing 06-28 The Nuclear Option (Cook 2006). 

FURTHER RELEVANT ISSUES 

Carbon capture and storage 

CO2 is emitted into the atmosphere when many types of fuel are burnt. The theory with CCS is 
that these emissions can be caught at the point of production and stored underground, e.g. in 
spent gas and oil fields. ScottishPower (2011e) sets out how the process works, as follows. 

Post-combustion technology captures CO2 from the power station flue gas after the fossil fuel 
has been burnt. Before the flue gas is vented to the atmosphere it passes through an absorber 
tower, where special chemicals that stick to CO2 molecules are showered down on the gas, 
scrubbing the CO2 out of the flue gas. 

The CO2 rich molecules are then heated to release the ‗pure' CO2 to be compressed into a 
liquid, ready for transportation to an offshore location (by ship, pipeline or both). Once the 
molecules cool they are then recycled back around the capture system to be re-used. 

This is probably the best understood capture technology, as the basic techniques have been 
used for many years to capture CO2 for the fizzy drinks industry, and industry has over 60 years 
experience. The challenge is in scaling up the techniques and processes involved to handle the 
vast quantities of CO2 produced by an industrial power station. 

http://www.energysavingtrust.org.uk/Resources/Energy-saving-news/Renewable-energy2/Is-nuclear-energy-really-a-low-carbon-technology
http://thescotsman.scotsman.com/nuclearenergy/Analysis-Looking-beyond-nuclear-is.6777091.jp
http://scottish.parliament.uk/business/research/briefings-06/SB06-28.pdf
http://www.scottishpower.com/carbon_capture_storage/how_ccs_works.asp
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The geology of the central North Sea seabed is particularly suited for storing CO2 as there is a 
good understanding of its geology because of 40 years of oil & gas exploration and production. 
As these oil and gas fields approach the end of their useful life they provide excellent resources 
for CO2 storage. 

Electricity network 

Sometimes known as the ‗national grid‘, the electricity distribution network is the system of sub 
stations and wires required to deliver electricity from where it is generated to where it is 
required. It currently transports electricity from large centralised generating stations through a 
transmission network at high voltages, and a number of lower voltage distribution networks that 
feed electricity into homes and businesses. Electricity cannot yet easily be stored so electricity 
generated has to be used very quickly. Demand and supply is monitored minute by minute for 
technical reasons as there must be balance on the grid at all times. 

The network allows for electricity generated in Scotland to be used in England, Wales and 
Northern Ireland, through a series of high voltage ‗interconnectors‘. Scotland has direct links to 
England and Northern Ireland. In Scotland, the network is owned by ScottishPower in the south, 
and Scottish and Southern Energy in the north; however these are run by the National Grid 
company. Scottish Ministers have powers to approve new transmission lines, as set out on p 24.  

The network in Scotland is designed primarily to link the fossil fuel burning power stations with 
the main centres of population. There is also a key route north to Dounreay on the north coast. 
Lines with somewhat less voltage capacity are more widespread and, for example, link hydro-
electric power stations to the grid network. Annex B shows the UK‘s electricity generation and 
transmission network. 

Cost, efficiency and load factor projections 

There has been a considerable amount of interest recently about the relative costs and 
efficiencies of different electricity generating technologies.  In particular, the intermittency and 
output of onshore wind and other renewable technologies has been scrutinised (John Muir Trust 
2011, Telegraph 2011, Scottish Renewables 2011b & 2011c). 

The CCC (2011) has estimated cost ranges for low carbon technologies in 2030. Figure Six is 
based on a best case scenario where technology uncertainties are resolved through early 
deployment, and a supportive policy environment is in place, therefore a discount rate of 7.5% 
for annualising capital costs is applied. Overall, the CCC‘s report shows a framework of falling 
costs for low carbon technologies, largely driven by a supportive policy environment. 

 

 

 

 

 

 

 

 

http://www.nationalgrid.com/uk/electricity/
http://www.jmt.org/news.asp?s=2&nid=JMT-N10561
http://www.telegraph.co.uk/earth/energy/windpower/8234616/Wind-farms-becalmed-just-when-needed-the-most.html
http://www.scottishrenewables.com/news/statement-john-muir-trust-analysis-UK-wind-power-/
http://www.scottishrenewables.com/news/onshore-wind-capacity-rose-more-63-cent-in-May/
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Figure Six: Cost ranges for Low Carbon Technologies in 2030 

 

Efficiencies and load factors in electricity production are often confused.  The British Wind 
Energy Association (BWEA) (2010) clarifies as follows: 

Load Factor is a ratio of average output over theoretical maximum output for a period of time 
(usually a year). Load factors are useful for predicting quantities of electricity a power station, or 
a pool of power stations can produce. This has implications for balancing projected supply and 
demand. Load factors for wind, hydro and solar energy installations rarely deviate more than a 
few percentage points from the historical annual mean, so it is possible to predict how many 
units of electricity these technologies will produce every year. 

Efficiency measures how well the plant converts thermal energy contained in the fuel into units 
of electricity. It helps calculate how much coal or gas is needed to generate a certain amount of 
electricity, and has major implications for the cost of electricity. Efficiency in this context can be 
further extended to examine the total energy costs of a certain technology. For instance, coal 
needs to be mined using an energy intensive process, it then needs to be transported to the 
power station, and ash needs to be disposed of after use. All of these processes use energy 
and decrease the overall efficiency of the technology, on top of the heat lost during generation 
itself. In the context of wind energy, the driver is readily available at the point of generation and 
wind as a fuel has no cost. In this sense efficiency is taken to mean how much of the force of 
movement of air can be converted into units of electricity. The following table compares 
efficiencies and load factors for various generating technologies (BWEA 2010 & DECC 2010c & 
2010d):  

Technology Load Factor (2009) Efficiency 

Coal 49.8% 33% 

Gas 62.8% 42% 

Nuclear 65.4% 36% 

Wind 27.1% 32-35% 

Hydro (natural flow) 36.7% N/A 

Biomass (excluding co-firing 
with coal) 

60.3% N/A 

http://www.bwea.com/pdf/briefings/FS05_Efficiencies_Load_Factors.pdf
http://www.decc.gov.uk/assets/decc/statistics/publications/dukes/311-dukes-2010-ch5.pdf
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ENERGY FOR TRANSPORT  

The main energy intensive modes of transport are by road, rail, sea and air.  Cycling and 
walking are the least intensive. When considering the amounts of energy used in transport, 
most headline statistics relate to GHG emissions, rather than primary energy used; i.e. that 
which comes out, rather than that which goes in.  

Nevertheless, the transport sector is thought to account for approximately 26% of total energy 
used, and 66% of oil consumed in Scotland. It also (including international aviation and 
shipping) accounted for just over 25% of total Scottish GHG emissions; more than two thirds of 
which came from road transport in 2008 (Scottish Government 2011a). 

The distances travelled by all modes of motorised transport have risen in the last 40 years. 
Average distance walked has dropped slightly, and cycling has marginally risen (Scottish 
Government 2010e). From 1970 – 2007 Scottish air passenger numbers rose eight-fold, 
however in 2008 and 2009 they dropped slightly; in 2009 there were 1.9 million (8%) fewer than 
in 2008, but still the sixth highest level ever recorded (Scottish Government 2010f). Due to the 
recession, global air passenger numbers have dropped in the last two years; however reports 
predict that passenger numbers will more than double by 2030 (Eurocontrol 2010).  

The distances travelled on roads in Scotland have more than doubled since 1983 (Scottish 
Government 2010j) and all predictions are for continued increase (despite the fact that a 
significant proportion of the population still do not have access to a car). The vast majority of 
this growth is based on the use of fossil fuels in the form of petrol or diesel.  

With Scottish waters containing the largest oil resources in the EU, Scotland is Europe‘s largest 
petroleum producer, and the Ineos refinery at Grangemouth  is Scotland‘s main refinery. Oil and 
related industries are estimated to account for at least 100,000 jobs, and to be worth £15.3 
billion to the Scottish economy (Scottish Development International 2011). 

Some alternative types of fuel and transportation methods are under development, including low 
carbon vehicles (Energy Saving Trust 2011b):  

 Electric vehicles –produce no emissions at source (or at all if charged with renewable 
electricity) but need to be recharged frequently and are not yet capable of long distances, 
though are well suited for cities and towns   

 Hybrid vehicles – use petrol and electricity combination. Use much less petrol than 
traditional vehicles and so produce much lower emissions   

 Natural gas powered vehicles - used mainly in larger vehicles, natural gas has lower 
emissions and is less noisy than conventional fuels 
 

Alternative fuels are at various stages of development. Biofuels5 are discussed in more detail in 
the SPICe Briefing on Biofuels (Reid 2006b). As previously noted, there are concerns over the 
long term sustainability of some biofuels, depending on crop husbandry practices.    

For GHG emissions and economic growth to be effectively decoupled in the UK, almost 
complete decarbonisation of road transport by 2050 will be required, with significant progress by 
2030. This is only deliverable through wholesale adoption of electric vehicles, and significant 
decarbonisation of rail by 2050 (Scottish Government 2009b).  

A note of caution is required when considering new technology; Sustrans (2011) states that 
―naïve faith in technological advance and industry benevolence‖ will not deliver a competitive 
and resource efficient transport system. Furthermore: 

                                            
5
 Including biodiesel, pure plant oils, biogas, bioethanol, butanol.  

http://www.scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/lowcarbon/rpp
http://www.scotland.gov.uk/Publications/2010/12/17153150/0
http://www.scotland.gov.uk/Publications/2010/08/23082229/0
http://www.eurocontrol.int/statfor/gallery/content/public/forecasts/Doc415-LTF10-Report-Vol1.pdf
http://www.ineosrefining.com/45-Grangemouth.htm
http://www.sdi.co.uk/sectors/energy/energy-key-facts.aspx
http://www.energysavingtrust.org.uk/business/Business/Transport-advice/Low-carbon-technology
http://www.scotland.gov.uk/Publications/2009/06/18103720/11
http://www.sustrans.org.uk/assets/files/policy/Roadmap%20to%20a%20single%20european%20transport%20area%20response%20from%20Sustrans.pdf
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―Bio-fuels, a switch to electric power, developments in motor vehicle technology and a 
more responsible stance from the transport-related industries cannot conceivably achieve 
the emissions reduction and energy efficiency gains we need. Bio-fuels already bring as 
many social and environmental problems as they solve. The electricity generating sector 
is struggling to achieve its emission reduction targets even without a demand to replace 
our oil use. The past performance of the motor industry in driving technological advance 
offers no grounds for […] [an] optimistic view of the future.‖   

This is echoed by the Royal Commission on Environmental Pollution (Sustrans 2007):  

―The evidence is now stronger than ever that technological improvements alone will not 
be enough to deliver the scale of emissions reductions we need to see from the transport 
sector. Achieving behaviour change is vital – and that means all of us travelling less far, 
in more energy efficient ways, and at slower speeds. Transport and planning must be 
better integrated so that people can travel shorter distances to work, shops and schools, 
and resources should be switched from road building to creating the conditions that will 
encourage people to walk, cycle and use public transport much more.‖ 

Transport is explored in detail in SPICe Briefing SB 11/34 Transport in Scotland (Rehfisch 
2011). 

ENERGY FOR HEAT 

Heat can be generated by burning numerous fuels in various ways; for example coal and wood 
can be burnt raw to heat a room, or burnt in a boiler to heat water which then supplies radiators, 
as can natural gas or oil. Electricity can also be used to heat radiators, however if this is done 
with thermally generated electricity, then it is incredibly inefficient.  

Energy for heat accounts for approximately 50% of Scotland‘s total usage with a further 
approximate 50/50 division between the industrial and commercial and domestic sectors as 
shown in Figure Seven (Scottish Government 2009c): 

Figure Seven: Heat Usage by Sector in Scotland 

 

Gas use in the industrial and domestic sectors has increased over the last two decades, and is 
now the main fuel for heating, with a major delivery infrastructure. Approximately 70% of 

http://www.sustrans.org.uk/assets/files/Info%20sheets/ff44.pdf
http://scottish.parliament.uk/business/research/briefings-11/SB11-34.pdf
http://scotland.gov.uk/Publications/2009/11/04154534/0
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Scottish households are on the gas grid. This is a cleaner burning fuel than, for instance, coal, 
but still produces significant amounts of GHG. 

The gas distribution network, known as the National Transmission System is operated in 
Scotland by Scotia Gas Networks and pipes gas to power stations, industrial users, and 
ultimately domestic customers. This network extends only so far in Scotland, and approximately 
one third of Scottish households are off the mains gas grid. In these areas, the heat market is 
especially fragmented with a large number of fuel suppliers delivering mainly oil and LPG to 
individual users, although other fossil fuels (e.g. coal, wood and peat) still play a role (Scottish 
Government 2008a & Scottish Government 2010a). 

For GHG emissions and economic growth to be effectively decoupled in the UK, a largely de-
carbonised heat sector is required by 2050 with significant progress by 2030 through a 
combination of reduced demand and energy efficiency, together with a massive increase in the 
use of renewable or low-carbon heating.  

In the long term it will be necessary to replace the gas grid with low carbon alternatives, in some 
cases operating through local heat networks.  One of the challenges of delivering renewable 
heat energy is the difficulty in transporting it. Typically in the UK heat is generated on individual 
premises, though in other European countries local and district heat networks are common. 
While some forms of renewable heat generation are suitable at the individual household level, 
others work most effectively at community scales. Capturing the benefits of such technologies 
therefore requires cultural changes within local communities and businesses, and a planning 
system that facilitates more decentralised patterns of energy generation and supply. In 
Scotland, the National Planning Framework requires local authorities to take account of the 
potential for developing heat networks when preparing development plans and considering 
major development proposals. The Scottish Government (2009b) states: 

―A distinction can be drawn between households and businesses connected to the 
natural gas grid network and the 30-35% that remain off-gas grid. The latter group are 
obvious candidates for earlier decarbonisation, on cost effectiveness grounds, since they 
are likely to be using relatively carbon intensive, expensive fuels such as heating oil or 
solid fuels. The former already use a low carbon fuel, natural gas, for their heating needs, 
with relatively low costs; unless prices spike, and in the absence of other incentives, we 
might expect these to be the last to convert to low carbon fuels.‖ 

Therefore, the generation of heat from renewable sources, in particular from sustainably 
sourced biomass, has a significant future role to play in Scotland‘s heat sector. Renewable 
technologies are considered in detail on p9 (Scottish Government 2009c).  

Small amounts of oil are still used for process heating in industry, and space or water heating 
for the industry, domestic and services sectors. This amounts to approximately 14% of total 
consumption (Scottish Government 2006). 

Unconventional gas 

Unconventional sources of gas have recently received attention due to the significant 
contribution they are making to US gas production. UK reserves of unconventional gas, 
principally shale gas and coalbed methane, may add an additional 50% to the UK‘s potentially 
recoverable gas resources. There is significant uncertainty, however, over the prospects for 
both gas sources. Several companies in the UK are looking to exploit them but there is currently 
no full-scale production. A recent Parliamentary Office of Science and Technology (POST) note 
on Unconventional Gas (2011a) examines the potential for unconventional gas exploitation in 
the UK, the regulatory regimes covering such activity, and the issues surrounding the extraction 
and use of the gas. Regarding unconventional gas, the Scottish Government (2011b) states: 

http://www.scotiagasnetworks.co.uk/about.aspx?TierSlicer1_TSMenuTargetID=9&TierSlicer1_TSMenuTargetType=4&TierSlicer1_TSMenuID=6
http://www.scotland.gov.uk/Publications/2008/03/11102501/0
http://www.scotland.gov.uk/Publications/2006/01/19092748/25
http://www.parliament.uk/documents/post/postpn374-unconventional-gas.pdf
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―Unconventional gas offers huge potential as long as development and use is consistent 
with environmental objectives.  There is global interest in learning more about 
unconventional gasses, with strict processes and licensing in place, at Scottish and UK 
level, to ensure testing is done sustainably and with as little environmental impact as 
possible. 

 Safety must be the number one priority.  Regulators in Scotland have a robust regime 
which will ensure that shale gas operations are carried out in a safe and environmentally 
sound manner. 

 Gas will continue to play an important role in our energy use for many years to come, 
which is why we are keen to see carbon capture and storage developed for gas as well 
as coal.‖ 

POLICY CONTEXT 

WORLD 

Energy is tradable on world markets; indeed it drives global markets. Sources of energy for 
direct and indirect uses are positioned in chance geographical locations which bring 
considerable wealth to some areas, and make energy a politically and strategically sensitive and 
lucrative commodity. Scotland is very much involved in the world market. For instance:   

 coal burned at Longannet power station in Fife is sourced from all over the world 

 North Sea oil and gas is traded globally, though imports are becoming more important 

 Scottish energy companies are part of larger energy groups, for example ScottishPower, 
one of the two big electricity generators and suppliers in Scotland, is now Spanish owned  

 Mitsubishi Power Systems plans to invest £100 million in an engineering facility for wind 
turbines in Edinburgh, and the Aguçadoura Wave Farm in Portugal uses the Pelamis 
wave power generator, developed and built in Scotland 
 

As noted on p8, addressing the environmental impacts of GHG emissions from fossil fuels (as 
well as other sources) is now an urgent concern, and the United Nations Framework Convention 
on Climate Change (UNFCC) has been instrumental in seeking global agreements to do this.  

There is a legally binding target under the Kyoto Protocol to cut GHG emissions by 12.5% below 
1990 levels by 2012. The 2009 United Nations Climate Change Conference in Copenhagen 
failed to reach a comprehensive and legally binding global treaty to supplement or replace the 
Kyoto Protocol. Expectations for the 2010 Cancun conference were not high, following 
Copenhagen‘s failure. However ―an international commitment to ‗deep cuts in global 
greenhouse gas emissions‘ to hold the increase in global average temperature below 2 degrees 
Celsius [was agreed]. This includes processes for adopting targets for peaking emissions as 
soon as possible, and substantially reducing them by 2050‖. However, the conference ―did not 
settle the future of the Kyoto Protocol, and nor did it adopt a new and more comprehensive 
treaty incorporating all countries‖. The next conference is to be held in Durban in December 
2011 (DECC 2010e & UNFCC 2011). 

In light of these commitments, installing renewable energy technologies and reducing primary 
energy usage are seen as playing a key role in addressing climate change, and a number of 
studies into global energy supplies have been carried out.  

The Intergovernmental Panel on Climate Change (IPCC) has recently reported that close to 
80% of the world‘s energy supply could be met by renewables by mid-century if backed by the 
right enabling public policies. It states that with ―consistent climate and energy policy support, 

http://www.decc.gov.uk/en/content/cms/news/os_cancun/os_cancun.aspx
http://www.cop17durban.com/Pages/default.aspx
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renewable energy sources can contribute substantially to human well-being by sustainably 
supplying energy and stabilizing the climate. However, the substantial increase of renewables is 
technically and politically very challenging‖ (IPCC 2011). Similarly, WWF (2011) has reported 
that ―the world can technically meet its energy needs from renewable sources by 2050. But, to 
make this happen, the UK and the rest of the world must address key technical, social, 
environmental, economic and political issues‖.  

The macro-economic costs of the required ―carbon revolution‖ have been mapped by the 
McKinsey Global Institute (2008b), which states that they: 

―[…] are likely to be manageable, being in the order of 0.6–1.4 percent of global GDP by 
2030. To put this figure in perspective, if one were to view this spending as a form of 
insurance against potential damage due to climate change, it might be relevant to 
compare it to global spending on insurance, which was 3.3 percent of GDP in 2005. 
Borrowing could potentially finance many of the costs, thereby effectively limiting the 
impact on near-term GDP growth. In fact, depending on how new low-carbon 
infrastructure is financed, the transition to a low-carbon economy may increase annual 
GDP growth in many countries.‖  

EUROPE 

The EC adopted its latest energy strategy in November 2010.  This ―defines the energy priorities 
for the next ten years and sets the actions to be taken in order to tackle the challenges of saving 
energy, achieving a market with competitive prices and secure supplies, boosting technological 
leadership, and [to] effectively negotiate with our international partners‖ (EC 2010a).  The new 
energy strategy focuses on five priorities: 

 achieving an energy efficient Europe 

 building a truly pan-European integrated energy market 

 empowering consumers and achieving the highest level of safety and security 

 extending Europe‘s leadership in energy technology and innovation 

 strengthening the external dimension of the EU energy market   

At present, under Directive 2009/28/EC on the promotion of the use of energy from renewable 
sources the EU has agreed to:  

 a reduction in GHG emissions to 20% below 1990 levels, increasing to 30% in the 
context of a global agreement on climate 

 a 20% share of renewables in final total energy consumption  

 a reduction in primary energy use to 20% below the baseline projection for 2020 
   

In July 2010, Chris Huhne the Secretary of State for Energy and Climate Change, with his 
German and French counterparts supported the adoption of a formal target of a 30% reduction 
in GHG emissions by 2020 (DECC 2010f). Further commitments include reducing greenhouse 
gas emissions to 80-95% below 1990 levels by 2050 (EC 2011a).  

In order that a 20% share of renewables in total energy consumption is achieved (including a 
10% share of renewable energy specifically in the transport sector), the EU requires national 
action plans that set out sectoral targets, the projected technology mix, the route they will follow 
and the measures and reforms they will undertake.  

The EC (2011b) further notes that demand reduction is a key step towards achieving long-term 
energy and climate goals, therefore: 

http://srren.ipcc-wg3.de/press
http://assets.wwf.org.uk/downloads/2011_03_energy_report_uk_summary.pdf
http://www.mckinsey.com/mgi/publications/Carbon_Productivity/index.asp
http://www.decc.gov.uk/en/content/cms/news/EU_CC_article/EU_CC_article.aspx
http://ec.europa.eu/energy/strategies/2011/roadmap_2050_en.htm
http://ec.europa.eu/energy/efficiency/action_plan/action_plan_en.htm
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―Energy efficiency is at the heart of the EU‘s Europe 2020 Strategy for smart, sustainable 
and inclusive growth and of the transition to a resource efficient economy. Energy 
efficiency is one of the most cost effective ways to enhance security of energy supply, 
and to reduce emissions of greenhouse gases and other pollutants. In many ways, 
energy efficiency can be seen as Europe's biggest energy resource.‖ 

There is significant potential for reducing consumption, especially in energy-intensive sectors 
such as construction, manufacturing, and transport. To achieve this goal, the EU is working to 
inform and educate the public, decision-makers and market operators and to set minimum 
energy efficiency standards and rules on labelling for products, services and infrastructure. 

Some steps have already been taken towards this objective; however recent estimates suggest 
that the EU is on course to achieve only half of the 20% objective. The EU therefore recognises 
the need to take ―determined action to tap the considerable potential for higher energy savings 
of buildings, transport and products and processes‖, and has developed a new Energy 
Efficiency Plan (EC 2011b). 

Launched in 2005, the EU Emissions Trading System (ETS) is the first of its kind, and is 
expected to significantly reduce demand for primary energy by implementing a "cap and trade" 
system i.e. there is a limit on the total amount of certain GHG that can be emitted by 
participants. Within this, companies receive emissions allowances which they can sell to or buy 
from one another as needed. The limit on the total number of allowances available ensures that 
they have a value. It is one of the EU‘s key policies to help meet its GHG emissions targets (EC 
2010b & DECC 2011c).  

The European Commission considers that it is for each member state to decide on nuclear 
power (European Commission 2011c).  

UK POLICY FRAMEWORK 

Reserved and devolved aspects of energy policy 

Energy matters are largely reserved under Schedule 5 Head D of the Scotland Act 1998 (c. 46), 
and DECC is responsible for UK Energy Policy.  However, the Scottish Government has 
responsibility for the promotion of renewable energy generation, energy efficiency, and the 
consenting of electricity generation and transmission development. It also has responsibility for 
the environmental impacts of energy infrastructure through planning controls. In addition 
Scotland has a part to play in helping the UK meet global and European climate change targets.  

Whilst thermal generation is reserved, planning consent is devolved; therefore applications to 
build and operate power stations and to install overhead power lines are made to the Scottish 
Ministers. Applications are considered by Scottish Ministers where they are: 

 in excess of 50 MW for hydroelectric generating stations, onshore wind farms and power 
stations that are not wholly or mainly driven by water (such as coal/gas fired or nuclear 
plant) 

 in excess of 1 MW for offshore wind farms and generating stations wholly or mainly 
driven by water (such as wave or tidal generating stations). 

 overhead power lines and associated infrastructure, as well as large gas and oil pipelines 
 

Such applications cover new developments as well as modifications to existing developments. 
Applications below these thresholds are made to the relevant local planning authority. 

UK energy policy is complex, and Scottish policy overlaps significantly with this in the context of 

http://ec.europa.eu/clima/policies/ets/index_en.htm
http://www.decc.gov.uk/en/content/cms/what_we_do/change_energy/tackling_clima/emissions/eu_ets/eu_ets.aspx
http://ec.europa.eu/energy/nuclear/index_en.htm
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a developing European framework. Policy areas and issues specifically relevant to Scotland are 
considered on p31, whilst those that are UK wide are considered below. 

The UK Programme for Government (HM Government 2010) committed the Coalition to 
producing an Annual Energy Statement (AES) to provide market direction, set strategic energy 
policy and help guide investment.  The most recent AES (DECC 2010g) states: 

―The mission of this Government is to support the transition to a secure, safe, low-
carbon, affordable energy system in the UK, and mobilise commitment to ambitious 
action on climate change internationally.‖  

Published alongside the AES is the 2050 Pathways Analysis (DECC 2010h).  This recognises 
that a major transformation of the UK economy is required to secure low carbon energy supplies 
which will allow a reduction in UK GHG.  The Analysis recognises that there will need to be 
difficult choices and trade-offs made over the next 40 years:  

―We face major choices about how to move to a secure, low carbon economy over this 
period. Should we do more to cut demand, or rely more on increasing and decarbonising 
the energy supply? How will we produce our electricity? Which technologies will we 
adopt? […] 

The UK Government‘s key strategy in this area is the National Renewable Energy Action Plan 
(the publication of which fulfils EU requirements under the Renewables Directive) (DECC 
2010i). A new analysis of the technical feasibility and economic viability of renewable and other 
low-carbon energy technologies and scenarios for renewable energy deployment to 2030 has 
recently been carried out (CCC 2011). This found that ―there is scope for significant penetration 
of renewable energy to 2030 (e.g. up to 45%, compared to 3% today). Higher levels 
subsequently (i.e. to 2050) would be technically feasible. Equally however, it would be possible 
to decarbonise electricity generation with very significant nuclear deployment and have limited 
renewables; carbon capture and storage may also emerge as a cost-effective technology‖. 

Key recent milestones in UK energy policy are:  

The Energy Act 2008 (c.32) strengthened regulation to allow for private sector 
investment in offshore gas infrastructure; enabled private sector investment in CCS; 
strengthened the Renewables Obligation (RO) which requires electricity suppliers to 
source a specified amount of their electricity from renewable sources; enabled the 
Government to offer financial support through Feed-in Tariffs (FITS) for low-carbon 
electricity generation projects; and allowed for the establishment of a financial support 
programme called the Renewable Heat Incentive (RHI). 

The Climate Change Act 2008 (c.27) sets a legally binding target of at least an 80% cut 
in GHG emissions by 2050, as well as a reduction in emissions of at least 34% by 2020, 
against a 1990 baseline; implements a carbon budgeting system which caps emissions 
over five-year periods; creates the Committee on Climate Change; implements various 
reporting and monitoring programmes relevant to climate change and GHG emissions. 

The Energy Act 2010 (c.27) provided a framework for a new incentive to support the 
construction of four commercial-scale CCS demonstration projects in the UK; requires 
the Government to report on progress towards decarbonisation of UK electricity 
generation; tackles fuel poverty by requiring energy companies to provide social tariffs to 
eligible households; gives Ofgem additional powers in relation to their principal objective 
of protecting consumers.  

 

http://www.number10.gov.uk/news/latest-news/2010/05/the-coalition-our-programme-for-government-2-50350
http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/237-annual-energy-statement-2010.pdf
http://www.decc.gov.uk/en/content/cms/what_we_do/lc_uk/2050/2050.aspx
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/ored/uk_action_plan/uk_action_plan.aspx
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Electricity regulation 

Ofgem (the Office of Gas and Electricity Markets) has, as its primary role, to promote the 
interests of consumers by regulating gas and electricity companies, though it has a wider duty to 
contribute to sustainable development.  Ofgem is funded by the energy companies. Ofgem has 
an office in Scotland, based in Glasgow. 

DECC has recently concluded its review of Ofgem (DECC 2011d), which commits the UK 
Government to a ―strong, independent regulator able to give confidence to investors, protect 
consumers and help meet our energy and climate targets‖. The review proposes to strengthen 
the current system by ―bringing greater clarity and coherence to the roles of both government 
and the regulator‖. This will mean: 

 Ofgem will continue to regulate independently of Government 

 Government will communicate more clearly the respective roles of Government and 
Ofgem, including clear strategic goals set out in a new statutory strategy and policy 
statement 

 Ofgem will set out annually how it plans to deliver its contribution to the goals and how it 
will monitor progress, providing greater transparency and accountability to the public 
 

The Energy Ombudsman helps to resolve consumer complaints about gas and electricity 
companies. Consumer Focus is the independent gas and electricity watchdog.  

Electricity Market Reform and Transmission Charging  

Given the challenging location of many sources of renewable energy (offshore and remote 
rural), there will need to be significant changes made to the electricity network. Current 
infrastructure is widely considered not to be fit for the purpose of accepting new, dispersed 
small scale renewables projects. Charges for access to and use of the transmission network are 
at present higher for generators furthest from the main centres of demand (£20.17 per kilowatt 
(KW) in the North of Scotland, compared to subsidies of £5.87 per KW received by generators 
in Cornwall).  

A review of connection and transmission charging by Ofgem has recently been carried out; the 
outcomes are expected to be published in the autumn of 2011 (Scottish Government 2011c & 
Ofgem 2010a). The Scottish Government believes (2011c): 

―[…] that the existing approach to energy regulation for access and use of the UK 
electricity grid works against the interests of growing Scotland's renewable energy 
industry and impacts on delivery of Scottish, UK and European renewable energy and 
climate change policies and targets. 

Imposing high transmission access and use of system charges acts as a disincentive to 
investment in renewable energy generation in Scotland, which has some of the highest 
yields from renewable energy than anywhere else in Europe.‖ 

Furthermore: 

‖Locational charging means Scottish generators produce about 12% of UK generation 
but account for 40% of the transmission costs, or about £100 million per year more than 
generators in the South.‖ 

DECC has also recently consulted on Electricity Market Reform (2010j). This proposes the 
following:  

http://www.ofgem.gov.uk/About%20us/Pages/AboutUsPage.aspx
http://www.decc.gov.uk/en/content/cms/news/pn11_43/pn11_43.aspx
http://www.ombudsman-services.org/energy.html
http://www.consumerfocus.org.uk/scotland/
http://www.scotland.gov.uk/Topics/Business-Industry/Energy/Infrastructure/TransmissionCharging
http://www.ofgem.gov.uk/Networks/Trans/PT/Pages/ProjectTransmiT.aspx
http://www.decc.gov.uk/en/content/cms/consultations/emr/emr.aspx
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Introduction of a Feed in Tariff (FiT) as the key support mechanism for low carbon 
technologies. FiTs make payments for electricity generated and exported to the grid.  

Carbon Price Support – It is intended to attach a price to carbon used in the generation 
of electricity from 1st April 2013.  

Capacity Mechanism - to encourage investment in flexible ‗back up‘ generation to 
supply electricity for peak demand as the proportion of low carbon generation increases.  

Emission Performance Standard – designed to prevent the market from building 
carbon-intensive forms of electricity generation.  

DECC is expected to publish a White Paper before the UK Parliament summer recess 2011, 
and reforms are expected to be in place by 2013.  

A recent Postnote on Future Energy Networks which examines the possibilities and challenges 
for network development, and notes that ―by making networks ‗smarter‘ particularly at the 
regional level, networks can be better used and the need to construct extra network reduced‖ 
(POST 2011b). 

The House of Commons Energy and Climate Change Committee has recently reported, 
following an inquiry into EMR (2011). The report states: 

―[…] the proposals presented in the consultation are over-complex, potentially expensive 
and fail to recognise the urgency of the transformation that needs to take place. The 
proposed reforms would not do enough to attract the £110 billion investment needed in 
the electricity sector in less than a decade and they miss the chance to put the UK at the 
forefront of innovation and competition. Without that investment, the UK will not meet its 
decarbonisation and energy security targets.‖ 

Furthermore: 

―The core of the electricity market—the wholesale market—would not be changed by the 
measures proposed. The consultation document proposes a number of "bolt on" 
measures that reform the subsidies and structures around the market, not the market 
itself.  

Wholesale electricity market reform will be needed to break the dominance of the Big Six 
energy companies in order to allow new entrants to invest in the UK's low-carbon future. 
The Big Six will be key contributors to the low-carbon transition, but they cannot meet our 
investment needs alone. Currently, the Big Six are almost unchallenged in the sector, as 
they control both generation and supply, and there is little room for independent or 
decentralised generation. […] consumers are likely to pay more than they need to. The 
Government must bring forward a plan for reform of the wholesale and balancing 
markets—a real electricity market reform.‖  

The findings of the inquiry are supported by the industry body Scottish Renewables (2011d). 

The nuclear option 

Nuclear power has been part of the UK‘s energy mix for over 50 years. In the 1990s, 30% of 
electricity output was from nuclear power. However, as nuclear power stations have grown older 
and a number of power stations have closed, the contribution of nuclear power to electricity 
generation has declined. There are currently ten power stations across England, Scotland and 
Wales providing around 18% of electricity consumed, this amounts to about 6% of total UK 

http://www.parliament.uk/documents/post/postpn_372-future-electricity-networks.pdf
http://www.publications.parliament.uk/pa/cm201012/cmselect/cmenergy/742/74202.htm
http://www.scottishrenewables.com/news/statement-energy-and-climate-change-report-emr-/
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primary energy supplies. On the basis of current plans, by 2023, there will only be one nuclear 
power plant left in the UK. DECC (2011e) states: 

―The Government is clear that nuclear power, without public subsidy specific to the 
nuclear industry, has a role to play in our energy mix, alongside a massive expansion in 
other low carbon technologies, including renewable and carbon capture and storage. 
Government is committed to removing any unnecessary obstacles to investment in new 
nuclear power.‖ 

However, the recent House of Commons Energy and Climate Change Committee report on 
EMR (2011 & BBC 2011c) has questioned the Government‘s claim to not be providing public 
subsidy for new nuclear, and states: 

―If it is the Government's policy objective to develop large amounts of new nuclear 
generation, then it is almost certain that it will require policy or financial support that will 
amount to forms of subsidy. […] The White Paper should address the advantages, risks 
and challenges of promoting new nuclear generation head-on and honestly; it should not 
distort the market merely to save political face about the precise meaning of the Coalition 
Agreement for Government.‖ 

The subject of radioactive waste remains politically sensitive. The Committee on Radioactive 
Waste Management (CRWM) is key to developments in this area, and is currently scrutinising 
and advising on policies for interim storage and geological disposal (CRWM 2011).  

Following the Japanese earthquake, tsunami, and subsequent explosions and reports of nuclear 
fuel rods melting at the Fukushima Daiichi Nuclear Power Plant, Secretary of State for Energy 
and Climate Change, Chris Huhne, asked the UK Chief Nuclear Inspector to report on the 
implications of events at Japanese nuclear reactors on existing and new plants in the UK. An 
interim report was published in May 2011, and the final report is expected by September 2011.  
The interim report ―found that the UK has displayed a strong safety culture in its response to 
Fukushima and current safety measures are adequate‖, it is therefore ―not necessary to make 
immediate safety improvements to operating nuclear reactors in the UK‖ (DECC 2011f & 
2011g). 

Research is ongoing in the area of nuclear fusion, that is fusing nuclei together, a process which 
produces a lot of energy, but is decades from commercial deployment.   

As set out on p24, Scottish Ministers have powers to consent all power stations over 50MW. 
The Scottish Government‘s position on nuclear power is set out in the answer to the following 
Parliamentary Question: 

S3W-27444 - Patrick Harvie (Glasgow) (Green) (Date Lodged Thursday, September 
17, 2009): To ask the Scottish Executive whether it supports calls for the UK Government 
to hold a public inquiry into the request for justification of proposed new nuclear reactors. 

Answered by Jim Mather (Wednesday, September 30, 2009): The Scottish 
Government has made clear our policy of no new nuclear power stations in Scotland. It is 
not our policy to intervene in planning matters in England and Wales, but if there is to be 
a public inquiry its remit should exclude any possibility of siting new nuclear stations in 
Scotland. 

Encouraging renewables 

Three schemes are currently in place to encourage the use of renewable technologies, as 
follows: 

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/nuclear/nuclear.aspx
http://www.bbc.co.uk/news/science-environment-13393732
http://corwm.decc.gov.uk/en/crwm/cms/our_current_wo/work_overview/work_overview.aspx
http://www.decc.gov.uk/en/content/cms/news/PN11_026/PN11_026.aspx
http://www.decc.gov.uk/en/content/cms/news/pn11_42/pn11_42.aspx
http://scottish.parliament.uk/Apps2/Business/PQA/default.aspx?pq=S3W-27444
http://scottish.parliament.uk/Apps2/Business/PQA/default.aspx?pq=S3W-27444
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The Renewables Obligation (RO) is currently the main support scheme for renewable 
electricity projects in the UK. It places an obligation on UK suppliers of electricity to source an 
increasing proportion of their electricity from renewable sources. A Renewables Obligation 
Certificate (ROC) is issued to an accredited generator for renewable electricity generated and 
supplied to customers. One ROC is issued for each megawatt hour of renewable output. 
Suppliers meet their obligations by presenting sufficient ROCs. Where suppliers do not have 
sufficient ROCs to meet their obligations, they must pay an equivalent amount into a fund, the 
proceeds of which are paid back to those suppliers that have presented ROCs. The 
Government intends that suppliers will be subject to a renewables obligation until 2037. 

The Feed in Tariff Scheme (FiTS) encourages investment in small-scale low carbon electricity 
generation, and requires Licensed Electricity Suppliers (FIT Licensees) to pay a generation tariff 
to householders or other small-scale generators (whether or not such electricity is exported to 
the grid) and an export tariff to them where it is also exported to the grid. It is currently being 
reviewed (DECC 2011h). The latest report (Ofgem 2010b) shows that nearly 20,000 small scale 
generators with an installed capacity of 64073 KW had been registered under the FiTS by 
December 2010.   

The Renewable Heat Incentive (RHI) provides long term support for renewable heat 
technologies, (e.g. household solar thermal panels or industrial wood pellet boilers). The 
scheme will make payments to those installing renewable heat technologies that qualify for 
support, year on year, for a fixed period of time. It is designed to cover the difference in cost 
between conventional fossil fuel heating and renewable heating systems (which are currently 
more expensive), plus an additional rate of return on top. 

Demand reduction 

Tackling Fuel Poverty – A UK Wide Approach 

Energy efficiency, and high energy prices, link directly with health and well-being. A household 
is defined as in fuel poverty if it needs to spend more than 10% of its income (including benefits) 
on fuel to maintain a satisfactory heating regime. This is considered to be 21oC for the main 
living area and 18oC for other occupied rooms during daytime hours. It is caused by poor energy 
efficiency, low incomes, and high domestic fuel prices. Reductions in fuel poverty which are 
attributable to lower energy prices, and not improvement of housing stock, leave people 
vulnerable to increasing energy prices, which can lead back to fuel poverty.  Sustainable 
solutions to fuel poverty include improving the quality of housing stock and community heating 
schemes. 

This is considered to be of paramount importance, as the number of UK households in fuel 
poverty rose by approximately 0.5 million between 2007 and 2008 to 4.5 million, around 18% of 
all households.  This has been attributed to rising fuel prices, which have gone up by an 
average of 80% between 2004 and 2008.  The overall effect of price rises since 2004 has far 
outweighed the impact of increasing incomes and energy efficiency.  In addition to climate 
change targets, the UK Government also has a target to eradicate fuel poverty across England, 
as far as reasonably practicable, in all households by 2016 (DECC 2010k).  In Scotland, the 
number of households in fuel poverty has been rising consistently since 2002, and in 2009 an 
estimated 770,000 households (33% of all households) were classified as fuel poor.  Fuel 
poverty is particularly high in rural areas due to a combination of demographic factors (older 
households), infrastructure (properties off the gas grid) and matters relating to the housing stock 
(more detached and hard to insulate homes). The Scottish Government has undertaken to 
―ensure that by November 2016, so far as is reasonably practicable, people are not living in fuel 
poverty in Scotland‖ (Scottish Government 2010g). 

http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/feedin_tariff/feedin_tariff.aspx
http://www.ofgem.gov.uk/Pages/MoreInformation.aspx?docid=15&refer=Sustainability/Environment/fits
http://www.decc.gov.uk/assets/decc/Statistics/fuelpoverty/610-annual-fuel-poverty-statistics-2010.pdf
http://www.scotland.gov.uk/Publications/2010/11/23125350/4


 30 

Green Deal 

A further UK Energy Bill is currently being considered in the House of Commons.  This proposes 
new measures to insulate homes and tackle fuel poverty; called the Green Deal, it creates a 
new UK wide finance system that would prevent consumers paying upfront costs to carry out 
energy efficiency improvements to houses and non-domestic properties. Repayments would 
then attach to the energy bill at a property, rather than to an individual. The finance arrangement 
could be for as long as 25 years, and an obligation would be created to make repayments pass 
to a new occupier or bill payer should the initial applicant move. These provisions also include 
an obligation on energy companies to administer the charges and pass monies to the 
appropriate party. It is expected that the finer details of this will come into force through 
secondary legislation, after a consultation period in autumn 2011. The Green Deal is expected 
to be available to customers in the latter half of 2012. 

There are four key sectors where demand reduction is imperative and the following table sets 
out the main actions in these areas at a UK level; some of these require partnership working 
with the Scottish Government. 

Sector Key Actions 

Business Market mechanisms to reduce GHG emissions – including the ETS for larger 
organisations, and other emissions trading agreements for smaller private 
companies and public bodies. Guidance for UK business on measuring and 
reporting GHG emissions. At present, approximately 50% of UK emissions 
are included in the ETS; in 2008 the CCC recommended that 70% of UK 
emission reductions should come from sectors within this system (CCC 
2008). 

Implementation of the Green Deal through the current UK Energy Bill. 

Establishment of a Green Investment Bank; intended to bridge the gap 
between venture capital and the green economy, provide the finance for low 
carbon infrastructure and lay the foundation for long-term, balanced growth. 

Households Carbon Emissions Reduction Target (CERT) which requires all domestic 
energy suppliers with more than 50,000 customers to make savings in GHG 
emissions by householders. Suppliers meet this target by promoting the 
uptake of low carbon energy solutions to household energy consumers, 
thereby assisting them to reduce the carbon footprint of their homes.  

Community Energy Saving Programme (CESP) targets households in areas 
of low income, with a whole house approach to improving energy efficiency 
standards, and reducing fuel bills. There are 4,500 eligible areas; this is 
funded by an obligation on energy suppliers and electricity generators. 

Implementation of a new Energy Company Obligation in the Green Deal 
through the current UK Energy Bill. This will replace CERT and CESP. 

Transport Inclusion of aviation in the ETS from 2012, and support for the early market 
for electric and other ultra-low emission vehicles. 

Public sector Cutting GHG emissions from central government by 10% by implementing 
carbon reduction delivery plans. 

 
 

http://www.decc.gov.uk/en/content/cms/legislation/energy_bill/energy_bill.aspx
http://www.theccc.org.uk/reports/building-a-low-carbon-economy
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Key organisations working on energy efficiency issues are:  

Energy Saving Trust - non-profit organisation, funded both by Government and the 
private sector, with the aim to cut GHG emissions by promoting the sustainable and 
efficient use of energy. Also, offers interest free loans of up to £2000 through the Home 
Renewables Loan Scheme for a range of renewable heat and electricity generating 
technologies. 

Carbon Trust - independent company funded by Government to help the UK move to a 
low carbon economy by helping business and the public sector reduce carbon emissions 
now and capture the commercial opportunities of low carbon technologies. 

From April 2012, DECC will require both of the above trusts to bid for government funding 
through a competitive tendering processes, as part of efforts to deliver better value for money 
and help tackle the deficit (DECC 2011i & Guardian 2011). 

Transport 

In 2010, estimated GHG emissions from transport (excluding international aviation and 
shipping) amounted to approximately 25% of total UK emissions (DECC 2011j). Addressing 
emissions from transport by shifting to low carbon modes is therefore considered to be of 
paramount importance. The Department for Transport Business Plan 2011-2015 (DfT 2011) 
undertakes to: 

 Deliver high speed rail: Carry out the preparation needed to start work on a high speed 
rail line early in the next Parliament connecting London with Heathrow, Birmingham, 
Manchester and Leeds, as the first step towards a national high speed rail network for 
the whole of Britain. 

 Secure our railways for the future: Secure the sustainability of the railway and create 
capacity for improvement of services, by addressing the high cost of the UK railway 
compared with other railways and comparable industries.  

 Tackle carbon and congestion on our roads: Support the early market for electric and 
other ultra-low emission vehicles, promote the more effective use of strategic roads by 
addressing the causes of congestion, and continue to improve road safety. 

 Promote sustainable aviation: Create a sustainable framework for aviation in the UK, 
improve passenger experience at airports and maintain high standards of safety and 
security for passengers and freight. 

SCOTLAND 

As previously noted, UK energy policy is complex, and Scottish policy overlaps significantly with 
this in the context of a developing European framework. Renewable energy, the consenting of 
electricity generation and transmission development, and energy efficiency are devolved, 
allowing considerable attention to be focussed on advancing research, development and 
deployment in these key areas, and giving Scottish Ministers significant powers in governing the 
overall energy mix, including nuclear and other thermal generation via consenting powers. 

Encouraging renewables 

Overall policy is driven by three key documents, 10 Energy Pledges, and renewable energy 
generation and GHG emissions reduction targets, as follows: 

http://www.energysavingtrust.org.uk/about_us
http://www.carbontrust.co.uk/about
http://www.decc.gov.uk/en/content/cms/about/partners/review/review.aspx
http://www.guardian.co.uk/environment/2011/may/19/coalition-cuts-carbon-trust-funding
http://www.decc.gov.uk/assets/decc/Statistics/climate_change/1515-statrelease-ghg-emissions-31032011.pdf
http://www.number10.gov.uk/wp-content/uploads/DFT-Business-Plan1.pdf
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Renewables Action Plan: This sets out a framework for action in renewable energy. It 
identifies what needs to happen and by when to achieve national targets and objectives. 
It was last updated in March 2011 (Scottish Government 2009d). 

Renewable Heat Action Plan: This focuses on key actions to stimulate the market, in 
particular industrial and commercial scale biomass. The plan is a requirement of the 
Climate Change (Scotland) Act 2009 (Scottish Government 2009c) 

A Low Carbon Economic Strategy for Scotland: sets out to secure sustainable 
economic growth, meet Scotland's climate change targets and secure the transition to a 
low carbon economy. The Scottish Government (2010b) states: 

―The strategy includes key areas of energy generation and transmission, energy 
efficiency and transport - it is aimed at creating new jobs, reducing emissions and 
saving households and businesses money, thereby contributing to economic 
recovery and growth and to addressing climate change.‖ 

Green Jobs Blueprint: 10 Energy Pledges (Scottish Government 2009e) 

1. We will support and accelerate the implementation of renewable energy, through our 
Renewable Energy Action Plan, in a way which promotes large scale, community based, 
decentralised and sustainable generation. 

2. We will aim to build a commercially viable, diverse renewable heat industry in Scotland to 
deliver benefits to the wider public, through the implementation of our Renewable Heat 
Action Plan 

3. We will work with the oil and gas sector to maintain its competitiveness, facilitate the 
transfer of skills and knowledge to other sectors and utilise Scottish based skills in world 
markets. 

4. We will enhance our capability to undertake energy and environmental foresight, and 
develop our preparedness to anticipate and respond to threats and take advantage of 
opportunities. 

5. We will support development and implementation of clean fossil fuel technologies in 
Scotland, through collaboration with academia, industry and other interested parties. 

6. We will support the development of sub-sea grids, alongside improvements in the 
onshore grids, and press the UK Government for fairer charging structures. 

7. We will implement measures to improve Scotland's energy use through the Energy 
Efficiency Action Plan, which is a key part of the Scottish Government's Climate Change 
Bill. 

8. We will develop and deliver more sustainable transport to improve efficiency and reduce 
transport emissions in the longer term. 

9. We will promote the development, uptake and use of electric and other low carbon 
vehicles, in addition to using improvements in vehicle engineering which are already 
available. 

10. We will work to develop international partnerships through the Saltire Prize and the 
Scottish European Green Energy Centre to make Scotland a leader in the development 
and deployment of green energy. 

http://scotland.gov.uk/Publications/2009/07/06095830/0
http://scotland.gov.uk/News/Releases/2009/02/02112143
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The Scottish National Party‘s (SNP) 2011 Election Manifesto also undertook to create 130,000 
jobs in the low carbon economy by 2020, and to significantly increase the amount of renewable 
energy created by Scottish Water and the Forestry Commission Scotland (SNP 2011). 

The Policy on Nationally Important Land Use Planning Matters (Scottish Government 2010h) is 
also relevant to encouraging and siting renewable technologies. It states: 

―There is potential for communities and small businesses in urban and rural areas to 
invest in ownership of renewable energy projects or to develop their own projects for 
local benefit. Planning authorities should support communities and small businesses in 
developing such initiatives in an environmentally acceptable way.‖ 

Furthermore: 

―Planning authorities should support the development of a diverse range of renewable 
energy technologies, guide development to appropriate locations and provide clarity on 
the issues that will be taken into account when specific proposals are assessed. 
Development plans should support all scales of development associated with the 
generation of energy and heat from renewable sources, ensuring that an area's 
renewable energy potential is realised and optimised in a way that takes account of 
relevant economic, social, environmental and transport issues and maximises benefits.‖  

The Climate Change (Scotland) Act 2009 (asp.12) binds the Scottish Government to cut GHG 
emissions significantly by 2050. The following table compares GHG emissions targets with 
those for renewable electricity: 

   % reduction in 
emissions from 
1990 levels  

% of electricity 
generated from 
renewables 

% of heat to be 
generated from 
renewables 

By 2020 By 2050 By 2020 By 2020 

Scotland 42 80 100 11 

UK 34 80 30 12 

EU6 20 80-95 20 (of all energy) 20 (of all energy) 

As well as the above emissions reduction targets, the 2009 Act places climate change duties on 
Scottish public bodies, and recognises the need for behavioural change by requiring the 
publication of a Public Engagement Strategy (Scottish Government 2010i).  

In March 2011, Low Carbon Scotland - Meeting the Emissions Reduction Targets 2010-2022 
was published. This fulfils a requirement of the Act, and is structured around the key sectors of 
energy supply, homes and communities, business and the public sector, transport, rural land 
use and waste. For each of these sectors, policies to reduce GHG emissions are identified, as 
are a number of proposals for further consideration. It states that ―Taken together, these policies 
and proposals show that it is possible to meet the annual targets established by the Climate 
Change (Scotland) Act 2009 each year from 2010 to 2022‖ (Scottish Government 2011a).  

The Scottish Government (2011c) anticipates that current policies will lead to a 38% reduction in 
GHG emissions by 2020, just shy of the interim target outlined above. Another report for Friends 
of the Earth Scotland (FoE) The Power of Scotland Secured, considered a range of scenarios 

                                            
6
 The European Commission target for renewables is for 20% of all energy, not just electricity, to be sourced from 

renewable sources by 2020. Scottish Government targets are for 100% of installed capacity of electricity generation 

(not energy) to be from renewables by 2020. 

http://votesnp.com/campaigns/SNP_Manifesto_2011_highRes.pdf
http://www.scotland.gov.uk/Publications/2010/02/03132605/0
http://www.scotland.gov.uk/Publications/2010/12/23134226/1
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for electricity demand and supply in Scotland up to 2030. Its scenarios for growth in renewable 
generation indicated that Scotland could become a major exporter of electricity, where ―by 2020 
renewables could be providing over 100% of Scotland‘s electricity needs, and 185% by 2030‖ 
(FoE 2011). 

The report Scotland‘s Path to a Low Carbon Economy (CCC 2010) maps the macroeconomic 
cost from meeting the 2020 GHG reduction target and concludes that it is likely to be less than 
1% of GDP, it should therefore ―be accepted given the costs and consequences of not acting. 
Fiscal impacts from meeting the target should be limited‖. 

Most recently, Scottish Renewables has set out Industry‘s Priorities for the New Scottish 
Government, and states ―Scotland‘s commitment to renewable energy is paying dividends: the 
sector is now a major part of our energy mix and a significant part of our economy. However, 
there are still fundamental and complex challenges to overcome to create the right climate for 
investment, not least on grid, markets and marine planning. The next five years will be crucial in 
determining progress to 2020 and beyond, and we must take nothing for granted‖ (Scottish 
Renewables 2011b). 

Carbon capture and storage 

In 2007 DECC launched a competition to develop the UK‘s first full-scale CCS demonstration 
project. Following the withdrawal of E-ON‘s bid for CCS at Kingsnorth power station in Kent, the 
only remaining contender is the ScottishPower consortium proposal for CCS at Longannet. The 
winning bid will attract up to £1bn of capital funding, and is expected to be constructed by 
2014/15. The process of CCS is described on p16. 

Key documents include: 

 Carbon Capture and Storage – Roadmap Update (Scottish Government 2011d) 

 CCS Roadmap to 2050 (DECC 2011k) 

 Draft Electricity Generation Policy Statement 2010: Scotland (Scottish Government 
2010j) 
 

The latter (Scottish Government 2010k) states that ―no new coal-fired power stations should be 
built without CCS fitted to at least 300 MWe of their capacity from day one, meaning that there 
can be no new unabated coal stations operated in Scotland‖. 

The Energy Act (2010) required UK Ministers to consult Scottish Ministers before making a CCS 
support scheme in Scotland.  However, in the 2011 Budget, the Chancellor announced that the 
UK Government would not use the powers under the Act but would instead fund CCS 
demonstrators from general taxation.  This decision to drop CCS support under the Act was 
made without consultation with the Scottish Government or Parliament, in spite of the Act being 
subject to legislative consent procedure (Scottish Government 2011e). 

In May 2011, DECC submitted 12 applications from UK projects to the EU‘s New Entrant 
Reserve scheme – a fund worth around €4.5 billion to CCS and innovative renewable projects. 
Up to three projects may be supported per Member State; of these 12, there are proposals for 
two further sites in Scotland (Peterhead and Hunterston), as well as Longannet. A recent report 
has noted that CCS at these three sites has the potential to create 5000 jobs (DECC 2011l & 
Scottish Enterprise 2011). 

 

 

http://www.foe-scotland.org.uk/sites/files/possv6final.pdf
http://www.theccc.org.uk/reports/scottish-report
http://www.scottishrenewables.com/news/scottish-renewables-sets-out-priorities-government/
http://www.scotland.gov.uk/Topics/Business-Industry/Energy/resources/Publications/CCSRoadmapUpdate
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/ccs/policy/roadmap/roadmap.aspx
http://www.scotland.gov.uk/Publications/2010/11/17094217/0
http://www.decc.gov.uk/en/content/cms/news/pn11_39/pn11_39.aspx
http://www.scottish-enterprise.com/News/2011/05/Carbon-capture-projects.aspx
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Demand reduction 

In Scotland, the Energy Efficiency Action Plan (Scottish Government 2010k) sets a framework 
for ―energy efficiency and micro generation that furthers our climate change, economic and 
social agendas. It drives the cost-effective action required if Scotland is to meet its challenging 
statutory emissions reduction targets […]. In doing so, it seeks to create employment, promote 
new technologies, and secure wider economic benefits for the low carbon economy. By 
reducing energy consumption, it aims to reduce costs for consumers whilst improving levels of 
comfort and to improve Scotland's security of energy supply‖. The plan undertakes to: 

 improve the energy efficiency of all housing stock to meet future demands 

 establish a single energy and resource efficiency service for Scottish businesses 

 develop a public sector that leads the way through exemplary energy performance and 
provides the blueprint for a low carbon Scotland 

 reduces transport energy demand, transforming the use of transport systems 

 promote infrastructure improvements, e.g. by developing sustainable heat supplies 

 ensure that people are appropriately skilled to take up the opportunities created 
 

Linked to demand reduction is the fact that heat is a significant draw on energy resources, and a 
considerable amount of heat is lost through thermal generation. There are innovative ways of 
solving this issue, such as using biomass for combined heat and power generation. This has the 
advantage of being a more direct use of energy resources than, for instance, burning coal to 
produce electricity to heat a home. The Renewable Heat Action Plan (Scottish Government 
2009c) contains case studies showing examples of innovative energy efficient developments, 
including:  

Tullis Russell Paper Mill; Markinch: 45 megawatt combined heat and power biomass 
plant, secured with £8.1 million of Scottish Government Regional Selective Assistance 
support. This is a joint venture with RWE npower Cogen, creating 30 new jobs, and 
providing the mill with steam and electricity, and safeguarding 540 jobs whilst reducing 
carbon emissions by around 250,000 tonnes each year.  

Newvalley Housing, Western Isles: ground source heat pumps and under floor heating 
installed in six out of 14 housing units constructed during the first phase of a new housing 
development in Stornoway. A Scottish Government grant of £62,246 contributed to the 
total capital costs of £115,431. The heat pumps provide 100% of the space and domestic 
hot water requirements of each unit.  

The Scottish Government‘s Zero Waste Plan notes that energy from waste also has an  
important role to play in contributing to Scotland‘s renewable heat target (up to 31%); at present 
the burning of waste is restricted to 25% of total municipal waste, and measures are being taken 
to remove valuable recyclate before burning (Scottish Government 2010l). 

Transport 

Transport Scotland (2011a) states: 

―Meeting the challenging targets set out in the Climate Change (Scotland) Act will require 
a significant contribution from the transport sector. The transport sector accounted for 
22% of total Scottish emissions in 2008 [and 26.1% of energy]. While all other sectors 
have seen a reduction in emissions since 1990, transport emissions were 7% higher.‖ 

Headline ambitions for transport in 2020 are (Scottish Government 2011a): 

 a mature market for low carbon cars 

http://www.scotland.gov.uk/Topics/Business-Industry/Energy/Action/energy-efficiency-policy/ActionPlan
http://scotland.gov.uk/Publications/2010/06/08092645/0
http://www.transportscotland.gov.uk/roads/sustainable-transport/Transport-and-Climate-Change
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 an electric vehicle charging infrastructure in place in Scottish cities 

 personalised travel planning advice provided to all households 

 effective travel plans in all workplaces with more than 30 employees 

 at least 10% of all journeys made by bicycle 
 

A Low Carbon Vehicle Action Plan will be published later in 2011 (Transport Scotland 2011b); 
this undertakes to:  

 significantly increase the uptake of Low Carbon Vehicles in Scotland as a proportion of 
the fleet and ensure appropriate provision of charging and fuelling infrastructure to 
reduce transport emissions  

 maximise opportunities for Scottish-based businesses and research institutions as well 
as attracting inward investment  

 be based on ‗no regrets‘ – both in terms of minimising risks for the tax payer, as well as 
reducing the risks of unexpected negative impact  

 contain an exit strategy for Scottish Government investment in vehicles outside its own 
fleet as the market develops and delivers 
 

Transport policy is explored in detail in SPICe Briefing SB 11/34 Transport in Scotland (Rehfisch 
2011). 

http://www.transportscotland.gov.uk/roads/sustainable-transport/low-carbon-vehicles
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ANNEX A:  SCOTLAND ENERGY FLOW DIAGRAM (TWH)  

 

Source: Scottish Executive (2006) 

http://www.scotland.gov.uk/Publications/2006/01/19092748/25
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ANNEX B: UK ELECTRICITY GENERATION AND TRANSMISSION 
NETWORK 

 
 
Source: DECC (2010l)  

http://www.decc.gov.uk/media/viewfile.ashx?filetype=4&filepath=Statistics/source/electricity/electricitysupplysystemmap.pdf&minwidth=true
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