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Executive Summary 

Opportunities Indices  
 

1. Incentive Opportunities Index Value 

The UK uses a tradable green certificate 

(TGC) system. Proposed banding could 

improve the support for emerging 

technologies. 

2/5 

  

 
 

2. Power Market Opportunities Index Value 

There will be a demand for an 

additional 20 GW of capacity by 2020, 

but it is unclear what role renewable 

electricity will play in that; and the 

future of nuclear power is uncertain. 

4/5 

 

 

 3. Technology Opportunities Index 

 Established Technologies 

Technologies that have been established in the country with sufficient 

resources. 

Onshore wind, 

Solid biomass 

Emerging Technologies 

Technologies that have growth potential in the country.  

Offshore wind, 

Wave/ tidal, 

Advanced 

biogas 
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Risk Indices  
 

 

4. Political Will Risk Index Value 

Strong political and public support for 

renewable energy (RE) expansion. 
2/5 

  

  5. Grid Connection Risk Index Value 

Grid capacity constraints are hindering 

expansion of renewable electricity 

generation at present; however, grid 

enhancement work is being done to 

alleviate this. 

2/5 

 

 

 6. Planning Permission Risk Index Value 

Planning problems and local opposition 

can lead to significant delays for 

projects, in particular for onshore and 

offshore wind farms. 

4/5 
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1.1 Introduction 
There is an urgent need for renewable energy deployment in the UK if the country is to meet its 

EU renewable energy targets for 2020. Deployment has been relatively slow in the UK compared 

to other EU-15 countries, but increased political support for expansion in this sector has led to 

proposed changes to the incentive system and the planning process. These changes could 

accelerate deployment. 
 

Indices 

In order to measurably assess the current status and investment climate of the renewable 

electricity sector in different countries, we have developed six primary indices for 

categorising opportunity and risk in the renewable electricity sector: incentive, power market 

and technology as the opportunities indices; and political will, grid connection and planning 

permission as the risk indices. We have further established a series of sub-indices or measures 

to provide a comparative value for each of the critical features of the primary indices except 

the technology index. The specific structure and details of the indices and sub-indices are 

provided below. 

 

Opportunities Indices 

1. Incentive Opportunities Index: How attractive to investors and developers are the 

governmentôs incentives for renewable electricity development? 

2. Power Market Opportunities Index: How much demand is there or will there be for 

renewable electricity? 

3. Technology Opportunities Index: What types of renewable electricity technologies are 

already established and which are emerging in the market concerned?  

 

Measures are set for the first two indices to give a quantitative (ordinal) scale from a total of 

zero to five, with five being the most encouraging for renewable electricity development. 

Those measures are as follows: 

 

1. Incentive Opportunity Index (maximum 5 points) 
Measures Description 

Primary 

Support 

Mechanism 

Three points for a feed-in tariff (FIT), two points for a premium, and one 

point for tradable green certificates (TGCs). 
This is considered from the viewpoint of predictability of cash flow from renewable 

power projects. Feed-in tariff systems provide a guaranteed buyer and price. Premium 

systems provide a supplementary payment per unit of electricity sold by a renewable 

power generator on the wholesale market. Tradable green certificate systems provide 

revenues from wholesale electricity and certificate markets. 
Duration of 

Incentives 
One point if the incentives provided by the primary support mechanism 

are secure for a reasonable period (10 years as a base). 
Emerging 

Technology 

Support 

One point if the primary support mechanism provides greater relative 

support for the development of emerging technologies. 
A primary support mechanism that includes provisions to help develop emerging 

technology (offshore wind, solar PV, anaerobic digestion for biogas and other similar 

technologies) demonstrates a long-term commitment to the development of renewable 

electricity. 
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2. Power Market Opportunity Index (maximum 5 points) 
Measures Description 

Demand Two points if there is a predicted need for additional generating capacity 

of more than 20 per cent of current capacity by 2020, and one point if 

there is a predicted need of between 10 and 20 per cent. 
A measure of the amount of additional generating capacity that will be required by 

2020. 
Security Two points if there are no significant or declining indigenous energy 

sources for power (including nuclear), and one point if indigenous 

energy sources are stable while imports are increasing to meet demand. 
The greater the reliance on imported energy sources, the greater the need for 

renewable energy development to improve energy security. 
Nuclear One point if there is an expected decrease of nuclear capacity with no 

plan of replacement. 
If nuclear power plants are decommissioned, there will be an increased need for non-

greenhouse gas-emitting power plants. 

 

3. Technology Opportunity Index  
Measures Description 

Established 

Technologies  
Established technologies in the country with sufficient resources. 
The technologies which have been sufficiently developed and that are best suited to 

the conditions in the country, based on resource availability. Established 

technologies generally refer to onshore wind, small hydro, solid biomass combustion, 

landfill gas, sewage gas, etc. 

Emerging 

Technologies 
Emerging technologies that have growth potential in the country. 
The technologies which have potential in the country but have not developed 

sufficiently and thus require substantial financial incentives to grow. Emerging 

technologies generally refer to offshore wind, wave and tidal, solar PV, concentrated 

solar, advanced conversion forms of biomass, etc. 

 

 

Risk Indices 

1. Political Will Risk Index: How committed is the government in question to meeting 

its pledged targets on renewable energy and electricity and how stable is renewable 

electricity development on the political agenda? 

2. Grid Connection Risk Index: How serious is the problem of grid connection for 

renewable electricity installations? 

3. Planning Permission Risk Index: How serious is the problem of securing planning 

permission for renewable electricity installations? 

 

Again, measures are set for each of the three indices to give a quantitative (ordinal) scale 

from a total of zero to five, with five being the highest level of risk involved in investing in 

renewable electricity in the market concerned. Those measures are as follows: 
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4. Political Will Risk Index (maximum 5 points) 

Measures Description 

Political 

Drivers 

Two points if politically committed targets for renewable energy and 

GHG emissions reductions are projected to be met, thereby reducing the 

future need for renewable energy expansion. One point if it is unclear as 

to whether a country can meet its targets, thereby creating some 

uncertainty of the future need for renewable energy expansion. 
If the government meets its commitments, then it may reduce the level of effort to 
promote renewable energy development. 

Political 

Change 

One point if political change brought about by major opposition parties 

could negatively affect renewable electricity development. 

Public 

Opposition 

One point if there is a sign that the general public is becoming apathetic 

about or less supportive of renewable electricity because they have come 

to think that the targets are unattainable or because they are unwilling to 

pay an additional cost for supporting renewable electricity development. 

Nuclear 

Support 

One point if there is a lack of significant opposition to nuclear expansion 

or if the government or general public becomes more supportive of 

nuclear power. 

 

5. Grid Connection Risk Index 

Measures Description 

Non-

Discriminatory 

Access 

One point if the transmission function is not legally separated from 

generation. 
If the transmission system operator is controlled by an incumbent, it may be 

difficult for new generators to obtain non-discriminatory access to the 
transmission grid.  

Availability and 

Clarity 

Two points if capacity constraints are leading to substantial delays 

or if there is a lack of information about grid capacity availability. 

This is reduced to one point if preferential access is given to 

renewable electricity. 

Costs One point if developers have to pay for all grid-enhancement work, 

or if the fees for grid connections or balancing are clearly higher 

than those in other EU countries. 

Investment One point if additional resources to enhance the grid to allow 

connection of renewable electricity development projects are not 

being invested. 
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6. Planning Permission Risk Index (maximum 5 points) 

Measures Description 

Clarity One point if there is a lack of coordination between relevant 

government offices or if the complexity of approval procedures is 

widely acknowledged as a problem. 
Complex planning procedures lead to significant delays and costs during the 

planning process.  

Time  Two points if it normally takes more than one year to obtain approval 

and the situation is deteriorating (within one year is considered best 

practice by the industry). One point if it normally takes more than one 

year, but the situation is improving. 

Refusals One point if refusal rates are rising or local opposition is clearly 

delaying projects. 

Improvement One point if the government is not trying to improve planning 

procedures even if they are known to be a problem. 
Without government intervention, particularly in local approval procedures, 

problems with issuing permits could worsen as more development projects seek 

permission. 

 

The multiple measures explained above do not necessarily cover all the dimensions of each 

index in an exhaustive or exclusive manner, and each measure does not possess an equal level 

of importance to the index concerned. However, the use of the multiple measures 

significantly increases the accuracy and transparency of the evaluation of each index.  
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1.2  Incentive Opportunities Index 
Measure Value 

Primary 

Support 

Mechanism 

Three points for a feed-in tariff (FIT), two points for a premium, and one 

point for tradable green certificates (TGCs). 

This is considered from the viewpoint of predictability of cash flow from 

renewable power projects. Feed-in tariff systems provide a guaranteed 

buyer and price. Premium systems provide a supplementary payment per 

unit of electricity sold by a renewable power generator on the wholesale 

market. Tradable green certificate systems provide revenues from wholesale 

electricity and certificate markets. 

1 

2/5 
Duration of 

Incentives 

One point if the incentives provided by the primary support mechanism are 

secure for a reasonable period (10 years as a base). 
1 

Emerging 

Technology 

Support 

One point if the primary support mechanism provides greater relative 

support for the development of emerging technologies. 

A primary support mechanism that includes provisions to help develop 

emerging technology (offshore wind, solar PV, anaerobic digestion for 

biogas and other similar technologies) demonstrates a long-term 

commitment to the development of renewable electricity. 

0 

1.2.1  Tradable Green Certificates 
The UK uses a tradable green certificate (TGC) scheme, called the Renewables Obligation 

(RO), as its primary renewable electricity support mechanism. Renewable electricity 

generators receive one Renewable Obligation Certificate (ROC) for every MWh of electricity 

they generate from renewable energy (RE) sources. Generators then sell these ROCs on an 

independent market to support the cost of renewable electricity generation. 

 

Demand for these ROCs is created through the imposition of quota obligations by the 

regulator. At the end of every fiscal year (FY), running from 1 April to 31 March, all licensed 

electricity suppliers are required to present the number of ROCs to the regulatory agency (the 

Office of Gas and Electricity Markets, known as Ofgem) that meets their quota obligation. 

For the FY ending 31 March 2008, i.e. FY 2007, 7.9 per cent of electricity supplied was 

required to be sourced from renewable electricity, rising to 15.4 per cent in FY 2015 (see 

Table 1.1).  

 

From FY 2016 to FY 2027 the government will increase the ROC requirement on a 

ñheadroomò basis, whereby the quota obligation will be set, in advance, at a level above the 

projected renewable electricity generation or projected number of ROCs issued for the 

following year. Maintaining this headroom, whereby the ROC quota obligation is always 

higher than ROC availability, equates to demand for ROCs always exceeding supply, which 

ensures a relatively stable ROC market price and avoids a market collapse. The exact details 

of the headroom programme have not been finalised and will be not available until April 

2009.
1
 

 

  

                                                 
1
 Department of Business, Enterprise and Regulatory Reform (BERR), Reform of the Renewables Obligation, 

May 2007. Available at <www.berr.gov.uk/files/file39497.pdf>. 
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Table 1.1: Renewable electricity quota obligation in the UK 

Obligation period (fiscal year) 
Renewable electricity as a percentage of total 

electricity supplied 

2002 3 

2003 4.3 

2004 4.9 

2005 5.5 

2006 6.7 

2007 7.9 

2008 9.1 

2009 9.7 

2010 10.4 

2011 11.4 

2012 12.4 

2013 13.4 

2014 14.4 

2015 15.4 

Every subsequent year until the end of the RO 

programme in FY 2027. Obligations will rise to 20 

per cent on a ñheadroomò basis, depending on the 

state of RE in the UK at the time. 

15.4 

Source: Ofgem, Renewables Obligation: Guidance for Licensed Electricity Suppliers (GB), November 2007. 

Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/supplier%20guidance_Nov%2007_

GB.pdf>. 

 

Up to 25 per cent of the ROCs presented by any supplier in a year can be banked certificates 

issued in the preceding year.
2
 The RO programme is scheduled to be terminated in FY 2027. 

 

The total RO quota per year has not yet been met by suppliers; the smallest shortfall being in 

FY 2005 when it was reduced to only 23 per cent of the obligation. However, this shortfall 

increased again in FY 2006 (see Figure 1.1), which was attributed to a reduced cap placed on 

of the number of ROCs issued to generators using the co-firing of biomass with fossil fuels. 

This cap was lowered from a maximum of 25 per cent of supplierôs obligation to 10 per cent 

in FY 2006.
3
 This will be reduced further to 5 per cent in FY 2011, applicable until FY 2016. 

 

 

  

                                                 
2
 Information on the Renewable Obligations programme can be found on the Department for Business, 

Enterprise and Regulatory Reform (BERR) website, 

<www.berr.gov.uk/energy/sources/renewables/policy/renewables-obligation/how-obligation-

work/page15634.html >. Until July 2007, BERR was the Department of Trade and Industry (DTI). 
3
 Ofgem, Renewables Obligation: Annual Report 2006-07, 4 March 2008. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/Annual%20report%202006-07.pdf>. 
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Figure 1.1: Shortfalls in the Renewable Obligation Certificate quota obligation in the 

UK 

 
Source: Ofgem, Renewables Obligation: Annual Report 2006ï07, 4 March 2008. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/Annual%20report%202006-07.pdf>. 

1.2.2  Buyout Price 
In the event of a shortfall below the ROC quota, a supplier can pay the regulator an ROC 

buyout price for each certificate it fails to present. The proceeds from this buy-out are pooled 

and then recycled to all other suppliers on a pro-rata basis according to the number of ROCs 

they presented. By returning these buyout proceeds in such a manner, the ROC system 

penalises suppliers who did not purchase sufficient ROCs while lowering the effective total 

cost of the ROC to suppliers who did. 

 

The average ROC price at auction of GBP43.88 in FY 2006
4
 was higher than the buyout 

price; however, the return of the proceeds of the buyout fund, paid pro rata to generators who 

had met their ROCs quota, was GBP16.04 per ROC. This return lowered the effective per 

unit ROC cost to a supplier that met its ROC quota obligation to GBP27.84, below the FY 

2006 buyout price of GBP33.24. 

 

The FY 2007 buyout price was 34.30 GBP/MWh (50.09 EUR/MWh), and is set to rise in line 

with the UK retail price index. In January 2008, Ofgem set the FY 2008 buyout price at 35.76 

GBP/MWh
5 

(52.22 EUR/MWh).  

                                                 
4
 Non-Fossil Fuel Purchasing Agency, E-Roc. Available at <www.eroc.co.uk/trackrecord.htm>. 

5
 Ofgem, The Renewables Obligation Buy-Out Price and Mutualisation Ceiling, 28 January 2008. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/Buy-

out_and_mutualisation_press_release1.pdf>. 
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1.2.3  Proposed Technology Banding 
A critical shortcoming with the ROC incentive scheme is its disproportionate support for 

established technologies, with the low generation costs, over emerging renewable electricity 

generating technologies with relatively high generation costs.
6
  

 

To develop emerging technologies, in a 2007 consultation report the government proposed 

ñbandingò the ROCs from 1 April 2009 such that each generating technology will qualify for 

a certain number of ROCs per MWh of electricity supplied. Under the current system, landfill 

gas, which is considered a mature technology for renewable electricity generation, receives 

one ROC for every MWh of electricity supplied. This is the same ROC allocation as for 

emerging technologies, such as tidal power, despite its generation cost being higher, in part 

due to its relative immaturity. Under the proposed banding system, landfill gas will receive 

only 0.25 ROCs/MWh, while tidal power will receive 2 ROCs/MWh. Each technology will 

be placed in its own particular band (see Table 1.2). 

 

Table 1.2: The proposed ñbandingò of the Renewable Obligation Certificates 

Band Technology 
ROC/M

Wh 

Established 1 Landfill gas 0.25 

Established 2 
Sewage gas, co-firing of non-energy crops (regular) biomass with fossil 

fuels 
0.50 

Reference 

Onshore wind, hydro, co-firing of energy crops, energy from waste with 

combined heat and power (CHP), geopressure (using geologic pressure 

to produce electricity); others not specified 

1 

Post-demonstration Offshore wind, dedicated biomass 1.5 

Emerging  

Wave, tidal streams, fuels created using advanced conversion 

technologies (anaerobic digestion (AD), gasification and pyrolysis, 

dedicated biomass burning energy crops (with or without CHP), 

dedicated regular biomass with CHP, solar photovoltaic, geothermal, 

tidal impoundment (e.g. tidal lagoons and tidal barrages (<1 GW)), 

microgeneration (Ò50 kW) 

2 

Source: BERR, Renewables Obligation Consultation: Governmentôs Response, January 2008. Available at 

<www.berr.gov.uk/files/file43545.pdf>. 

 

According to the British Wind Energy Association (BWEA), even with this banding, offshore 

wind and other emerging technologies, such as wave and tidal power, will still need 

additional support from outside the revised RO system.
7
 While Ofgem has criticised the ROC 

system as being inefficient at expanding generation of renewable electricity,
8
 the government 

has not proposed any changes to the incentive system. 

1.2.4  Investment Support 
The governmentôs Low Carbon Building Programme (LCBP) provides grants for 

microgeneration (Ò50 kW) from RE sources. Phase one was for private households and 

offered grants of up to GBP2,500 for installation of certified RE technologies. Phase one was 

allocated a budget of GBP30 million and lasts until 2009. Phase two of the programme is for 

public-sector and community organisations. From 1 April 2008, these organisations can apply 

                                                 
6
 Reform of the Renewables Obligation (Preliminary Consultation): Joint response by BWEA and REA, 2007, p. 

4. Available at <www.bwea.com/pdf/070105ROJointResponseFinal.pdf>. 
7
 Reform of the Renewables Obligation (Preliminary Consultation): Joint response by BWEA and REA, 2007, p. 

4. Available at <www.bwea.com/pdf/070105ROJointResponseFinal.pdf>. 
8
 Ofgem, Reform the Renewables Obligation 2006: Ofgemôs Response, January 2007. Available at 

<www.berr.gov.uk/files/file36583.pdf>. 
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for grants of up to 50 per cent of the costs of installing microgeneration technologies. A total 

of GBP50 million has been made available for phase two, almost half of which is for solar 

thermal and solar PV.
9
 It is anticipated that the programme will be funded until 2009, subject 

to the number of applications and the amount of grants given.
10

  

1.3  Power Market Opportunities Index 
Measure Value 

Demand 

Two points if there is a predicted need for additional generating capacity of 

more than 20 per cent of current capacity by 2020 (based on the EU baseline 

scenario), and one point if there is a predicted need of between 10 and 20 per 

cent. 

A measure of the amount of additional generating capacity that will be required 

by 2020. 

2 

4/5 

Security 

Two points if there are no significant or declining indigenous energy sources for 

power (including nuclear), and one point if indigenous energy sources are stable 

while imports are increasing to meet demand. 

The greater the reliance on imported energy sources, the greater the need for 

renewable energy development to improve energy security. 

2 

Nuclear 

One point if there is an expected decrease of nuclear capacity with no plan of 

replacement. 

If nuclear power plants are decommissioned, there will be an increased need for 

non-greenhouse gas-emitting power plants. 

0 

1.3.1  Energy Consumption 
Primary energy consumption in the UK was 232.7 million tonnes of oil equivalent (Mtoe) or 

2,706 TWh in 2005. Oil and natural gas provide the bulk of primary energy consumption (see 

Figure 1.2). 

 

Figure 1.2: Primary energy consumption by source in the UK in 2005 

 
Source: Commission of the European Communities, óPart 2: Energyô, Statistical Pocketbook 2007, December 

2007. Available at <ec.europa.eu/dgs/energy_transport/figures/pocketbook/doc/2007/2007_energy_en.pdf>. 

                                                 
9
 Low Carbon Building Programme Phase Two, Microgeneration. Available at 

<www.lowcarbonbuildingsphase2.org.uk/page.jsp?id=5>. 
10

 For more information see Low Carbon Building Programme, Phase One. Available at 

<www.lowcarbonbuildings.org.uk>; for Phase two, see Low Carbon Building Programme, Phase Two. Available 

at <www.lowcarbonbuildingsphase2.org.uk>. 
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Final energy consumption in the UK in 2005 was 152.1 Mtoe, or 1768 TWh, of which 1.3 per 

cent came from RE.
11

  

1.3.2  Electricity Sector 
In 2007, total installed generating capacity was 76 GW, for a peak demand of 62 GW. Of the 

UKôs installed capacity, 74 per cent is conventional fossil-fuel based (see Figure 1.3). 

 

Figure 1.3: Installed capacity by type in the UK in 2006 (GW) 

 
Source: BERR, óChapter 5: Electricity Generation, Section 5.1 ï Investment Framework,ô Energy White Paper: 

Meeting the Energy Challenge, 2007, p. 128. Available at <www.berr.gov.uk/files/file39569.pdf>. 

 

Annual consumption of electricity was around 350 TWh in 2006.
12

 The National Grid, the 

transmission system operator (TSO) in the UK, expects electricity demand to grow by 0.7 per 

cent per annum, from the 350 TWh in FY 2006 to 369 TWh in FY 2013.
13

 The baseline 

scenario increase in peak demand is around 0.8 per cent per year to around 67 GW in 2020. 

As a result, if the current reserve capacity system margin (approximately 20 per cent of total 

system capacity) remains static, the total installed capacity will need to rise from its current 

76 GW to around 81 GW by 2020 (see Figure 1.4). The system margin will need to increase 

if intermittent RE sources becomes large in the generation mix. 

 

  

                                                 
11

 Eurostat, Key Figures on Europe ï 2007/08 Edition. Available at 

<epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-EI-07-001/EN/KS-EI-07-001-EN.PDF>; Commission of 

the European Communities. óPart 2: Energyô, Statistical Pocketbook 2007, December 2007. Available at 

<ec.europa.eu/dgs/energy_transport/figures/pocketbook/doc/2007/2007_energy_en.pdf>. 
12

 BERR, óChapter 5: Electricity Generation, Section 5.1 ï Investment Framework,ô Energy White Paper: 

Meeting the Energy Challenge, 2007, p. 128. Available at <www.berr.gov.uk/files/file39569.pdf>. 
13

 The National Grid, óDemand Electricity Requirements,ô GB Seven Year Statement 2007. Available at 

<www.nationalgrid.com/uk/Electricity/SYS/current/>. 
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Figure 1.4: Projected baseline increase in peak demand and installed capacity from 

2007 to 2020 in the UK 

  
Source: BERR, Energy Markets Outlook, October 2007, p. 20. Available at 

<www.berr.gov.uk/files/file41995.pdf>. 

 

There are currently generators with a combined potential capacity of 40 GW seeking 

connections by 2017. This includes 11 GW of renewable electricity in Scotland, 9 GW in 

Wales (mostly renewable electricity) and 8 GW of planned offshore wind capacity in various 

locations around the UK.
14

 In addition, 4.5 GW of fossil fuel plants are under construction 

and 9.5 GW are awaiting permission. 

  

By 2015, 12 GW of current fossil-fuel based capacity will be phased out as those plants that 

did not participate in the Large Combustion Plants Directive on air quality are 

decommissioned. This directive specified that power plants emitting large amounts of 

greenhouse gas (GHG) have to either upgrade or be phased out after a certain period of time. 

In addition, approximately 7.4 GW of nuclear power capacity is currently planned to be 

decommissioned by 2020.
15

 

 

Taking all these factors into account, the government has estimated that an additional 25 GW 

of capacity will be needed by 2020 to meet anticipated demand (see Table 1.3). 

 

 

                                                 
14

 Ofgem, Transmission Access Review ï Interim Report, 31 January 2008, p. 2. Available at 

<www.ofgem.gov.uk/Networks/Trans/ElecTransPolicy/tar/Documents1/080131_TAR%20Interim%20Report_C

onsultation_FINAL.pdf>. 
15

 BERR, óChapter 5: Electricity Generation, Section 5.1 ï Investment Framework,ô Energy White Paper: 

Meeting the Energy Challenge, 2007, pp. 127ï129. Available at <www.berr.gov.uk/files/file39569.pdf>. 
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Table 1.3: Capacity shortfall (assuming baseline growth and no additional capacity) in 

the UK by 2020 (GW) 

Financial Year 

(A) Projected peak 

demand under 

baseline scenario
a
 

(B) System capacity 

requirement with 20 

per cent margin (A ³ 

120%)
a
 

(C) Projected 

generating 

capacity
b,

 

(D) Additional 

capacity 

required (C ï B) 

2007 62 76 76 0 

2014 65 78.65 59.2 ï19.45 

2019 67 81 56 ï25 

Notes: 
a
 See Figure 18.4. 

b
 The projected generating capacity does not include new construction or replacement, but does include capacity 

currently under construction.  

Source: BERR, Energy Markets Outlook, October 2007, pp. 21ï23. Available at 

<www.berr.gov.uk/files/file41995.pdf>. 

 

Despite declining indigenous reserves of fossil fuels in the North Sea,
16

 conventional fossil-

fuel generation, mainly gas, is expected to remain the most significant source for electricity 

up until at least 2015.
17

 If the government is to meet its renewable electricity targets, it is 

expected that renewable electricity generation will need to displace coal-fired generation.
18

 

1.3.3  Nuclear Power 
As of the beginning of 2008 the UK had 19 reactors with a total capacity of over 11 GW. All 

but one are expected to be retired by 2023.
19

 Recently, the UK government decided to 

approve the construction of new nuclear plants.
20

 This does not, however, apply to Scotland, 

whose government is opposed to nuclear power expansion.
21

 

1.4  Technology Opportunities Index 
Measure Technology 

Established 

Technologies 

Established technologies in the country with sufficient resources. 

The technologies which have been sufficiently developed and that are best 

suited to the conditions in the country, based on resource availability. 

Established technologies generally refer to onshore wind, small hydro, solid 

biomass combustion, landfill gas, sewage gas, etc. 

Onshore wind, 

Solid biomass 

Emerging 

Technologies 

Emerging technologies that have growth potential in the country. 

The technologies which have potential in the country but have not developed 

sufficiently and thus require substantial financial incentives to grow. 

Emerging technologies generally refer to offshore wind, wave and tidal, 

solar PV, concentrated solar, advanced conversion forms of biomass, etc. 

Offshore 

wind, Wave/ 

tidal, 

Advanced 

biogas 

                                                 
16

 The National Grid, Gas Transportation Ten Year Statement, December 2007, p. 10. Available at 

<www.nationalgrid.com/NR/rdonlyres/F085FC32-8C53-4999-AF88-80388A29AE2C/22103/TYS2007.pdf>. 
17

 The National Grid, Ten Year Statement, 2007. Available at 

<www.nationalgrid.com/uk/Gas/TYS/tys07chart.htm>. 
18

 Ofgem, Transmission Access Review ï Interim Report, 31 January 2008, p. 2. Available at 

<www.ofgem.gov.uk/Networks/Trans/ElecTransPolicy/tar/Documents1/080131_TAR%20Interim%20Report_C

onsultation_FINAL.pdf>. 
19

 World Nuclear Association, óNuclear Power in the United Kingdom,ô March 2008. Available at <www.world-

nuclear.org/info/inf84.html>. 
20

 BERR, A White Paper on Nuclear Energy. Available at <www.berr.gov.uk/energy/nuclear-

whitepaper/page42765.html>. 
21

 óScotland Responds to the Energy Billô, 10 January 2008. Available at 

<www.scotland.gov.uk/News/Releases/2008/01/10115824>. 
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1.4.1  Renewable Electricity Generation 
Onshore wind power represented the largest installed renewable electricity generating 

capacity in 2007, followed by landfill gas. From 2002 to 2007, total installed capacity for 

offshore wind experienced the fastest growth rate of the renewable electricity generating 

technologies, albeit from a low base. However, it is still well below the installed capacity of 

onshore wind (see Table 18.4).  

 

Table 18.4: Total installed capacity of renewable electricity generation in the UK from 

2002 until 2007 (MW) 

Technology 2002
c
 2003

c
 2004

c
 2005

c
 2006

c
 2007

c
 

Total % 

increase 

2002ï

2007
d
 

Onshore wind 530.6 678.4 809.4 1,351.2 1,650.7 1,842.3 247.2 

Offshore wind 3.8 63.8 123.8 213.8 303.8 393.8 10,263.2 

Shoreline 

wave 
0.5 0.5 0.5 0.5 0.5 0.5 0.0 

Solar PV 4.1 6.0 8.2 10.9 9.9 12.3 197.4 

Small hydro 194.2 130.0 142.9 157.9 153.0 N/A
 a
 ï21.2

b 

Landfill gas  472.9 619.1 722.2 817.8 856.2 870.8 84.1 

Sewage gas 96.0 100.6 119.0 127.9 122.8 122.8 27.9 

Municipal 

solid waste 
278.9 298.8 307.4 321.4 326.5 326.5 17.1 

Other biomass 176.5 183.9 176.3 186.1 221.3 251.3 42.4 

Notes: 
a
 N/A: Not applicable. 

b
 For small hydro, increase is from 2002 to 2006. 

Sources: 
c
 BERR, óChapter 7: Renewable Sources of Energy,ô Digest of UK Energy Statistics, 26 July 2007. 

Available at <www.berr.gov.uk/energy/statistics/source/renewables/page18513.html>. 

 
d
 2007 figures from RESTATS, Progress Database, March 2008. Available at 

<www.restats.org.uk/2010_target/2010_Datasheets/Data_sheet_March2008.xls>. 

 

Table 1.7:  Potential renewable electricity deployment in the UK in 2020 under the EUôs 

balanced scenario (TWh) 

Technology 
Potential generation 

in 2020 (TWh)
a
 

Generation in 

2007 (TWh)
b
 

CAGR required between 

2007 and 2020 (%) 

Biogas 12.8 5.3 7.2 

Biomass (including waste) 21.2 2.2 19.5 

Hydro 4.7 5.1 -0.6 

Solar PV 3.1 0.01 55.5 

Onshore wind 27.9 5.8 14.0 

Offshore wind 59.8 1.3 37.6 

Wave and tidal 4.9 0.0 N/A 

Total 134.5 20.0 17.2 

Note: N/A: not applicable 

Source: 
a
 Futures-e, 20% RE by 2020: A Balanced Scenario to Meet Europeôs RE Target, July 2008. Available 

at <www.futures-e.org>; 
b
 See Table 1.6 above. Numbers do not add up due to rounding. 

1.4.3  Levelised Generation Costs 
Table 18.5 shows the generation compensation and levelised generation cost for selected 

generating technologies. The price of a ROC sold through an open auction was 48.20 

GBP/MWh in 2007.
22

 Assuming that the UK electricity wholesale price in 2007 was 30 

GBP/MWh, the generation compensation of renewable electricity (market price of electricity 

plus the ROC price) would have been 78.20 GBP/MWh. Comparing the levelised generation 

                                                 
22

 Non-Fossil Fuel Purchasing Agency, E-Roc. Available at <www.eroc.co.uk/trackrecord.htm>. 
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costs with the generation compensation, it is possible to estimate the role of the incentives in 

promoting development (see Table 1.5). 

 

Table 1.5: Comparison of generation compensation in the UK in 2007 with levelised 

generation costs (GBP/MWh) 

Technology 

ROC plus 

market electricity 

price (2007) 

Levelised 

generation costs 

Offshore wind (100 MW)
d
 

78.20 

82 

Onshore wind (80 MW)
d
 54 

Regular biomass
a,e

 28.2ï50 

Solar PV
f
 555 

Tidal
f
 108 

Wave
f
 137 

Landfill gas
f
 45 

Agricultural biogas
e
 44.4ï59 

Combined cycle gas turbine (CCGT)
b, c, d

 30 35ï44 

Coal fired, integrated gasification combined cycle (IGCC)
b,c,d

 30 28ï44 

Pulverised fuel (PF), with flue gas desulphurisation (FGD)
b,c,d

 30 25ï40 

Nuclear
d
 30 37 

Notes: 
a
 Regular biomass is an average of all forms of burning biomass.  

b
 Wholesale gas and coal prices are assumed at 36.6 p/therm and GBP25/ton, respectively. In January 2008, gas 

was at 51 p/therm.
23

 The assumed carbon cost in these figures is 25 EUR/tCO2 (as of January 2008, the price of 

carbon was around 20 EUR/tCO2, or GBP13.70).  
c
 There is an additional Climate Change Levy on fossil fuel generation set at 4.30 GBP/MWh until 2014 which 

is not included in the generation cost of the fossil-fuel generation above. Renewable electricity is exempt from 

this tax.
24

 

Sources: 
d
BERR, óOverview of Modelling of the Relative Electricity Generating Costs of Different 

Technologies,ô The Energy Challenge, 2006. Available at <www.berr.gov.uk/files/file32014.pdf>. 
e
 UK figures from OPTRES, Assessment and Optimisation of Renewable Energy Support Schemes in the 

European Electricity Market, Final Report, February 2007. Available at 

<www.optres.fhg.de/OPTRES_FINAL_REPORT.pdf>. 
f
 DTI, The Costs of Supply Renewable Energy, September 2005. Available at 

<www.berr.gov.uk/files/file21118.pdf>.  

 

Based on Table 18.5, which details generation costs and compensation, and assuming all 

other factors being equal, biomass, biogas and onshore wind generation are potentially 

sustainable technologies for renewable electricity generation under the current ROC system, 

as the generation compensation is higher than the levelised generation costs. Offshore wind 

power is close to being competitive; wave, tidal and solar PV are clearly not (see Figure 1.5). 

 

  

                                                 
23

 Heren Energy. Available at <www.heren.com/>. 
24

 BWEA, óAppendix A: Numerical analysis of the RO reform proposal, BWEA response to the consultation  

ñReform of the Renewables Obligationò, September 2007. Available at 

<www.bwea.com/pdf/070906%20Appendix%20A%20Numerical%20analysis.pdf>. 
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Figure 1.5: Comparison of levelised generation cost and generation compensation in the 

UK (GBP/MWh) 

 
 

If the proposed technology banding of the ROCs is implemented, the generation 

compensation for offshore wind and tidal power will be higher than the levelised generation 

cost (see Figure 1.6).  

 

Figure 1.6: Comparison of levelised generation cost and generation compensation for 

selected technologies in the UK with the proposed technology banding
a
 (GBP/MWh) 

  
Notes: 

a
 Offshore wind is awarded 1.5 ROCs, tidal and wave 2 ROCs, and landfill gas 0.25 ROCs. ROCS are 

priced using 2007 levels. 
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Table 1.8:  Rough comparison of generation compensation (with the technology 

banding) in the UK with levelised generation costs in the UK and EU (GBP/MWh) 

Technology 
Technology 

band
a
 

ROC 

income 

(2008 ROC 

Prices)
b
 

Climate 

Change Levy 

Exemption 

Certificate
c
 

Wholesale 

price of 

electricity 

assumed
d
 

Total 

generation 

compensation 

assumed 

Levelised 

generation 

cost 

Onshore wind 1 ROC/MWh 51.56 4.70 52.37 108.63 75-110
e
 

Offshore wind 
2 

ROCs/MWh 
103.12 4.70 52.37 160.19 85-140

e
 

Dedicated 

biomass 

1.5 

ROCs/MWh 
77.34 4.70 52.37 134.41 80-195

e
 

Landfill gas 
0.25 

ROCs/MWh 
12.89 4.70 52.37 69.96 55-215

e
 

Anaerobic 

digestion gas 

2 

ROCs/MWh 
103.12 4.70 52.37 160.19 44-171

f
 

Solar PV 
2 

ROCs/MWh 
103.12 4.70 52.37 160.19 520-880

e
 

Tidal/Wave 

(England and 

Wales) 

2 

ROCs/MWh 
103.12 4.70 52.37 160.19 108

f
 

Tidal 

(Scotland, no 

grants) 

5 

ROCs/MWh 
257.80 4.70 52.37 314.87 108

f
 

Wave 

(Scotland, no 

grants) 

4 

ROCs/MWh 
206.24 4.70 52.37 263.31 137

f
 

Notes: 
e
 2007 costs of a state-of-the-art facility in the EU, expressed in constant 2005 price. 

Sources: 
a
 Ofgem, Renewables Obligation: Guidance for Licensed Electricity Suppliers (GB), December 2008. 

Available at <www.ofgem.gov.uk>. Scottish Executive, Renewables Obligation Order (Scotland) 2009. 

Available at <www.opsi.gov.uk>;  
b
 Non-Fossil Fuel Purchasing Agency, E-Roc. Available at <www.eroc.co.uk/trackrecord.htm>;  

c
 HM Revenue and Customs, Climate Change Levy, see <www.hmrc.gov.uk>;  

d
 European Energy Exchange, óEEX: Increase in Trade Volumes Continue in 2008ô, 8 January 2009. Available 

at <www.eex.com/en/document/41689/2009_01_08_Zahlen_zum_Jahresende.pdf>.  
e
 Commission of the European Communities, óLevelised Generation Costs in 2007 (under High Fuel Scenario),ô 

Second Strategic Energy Review: Energy Sources, Production Costs and Performance of Technologies for 

Power Generation, Heating and Transport, November 2008. Available at 

<ec.europa.eu/energy/strategies/2008/doc/2008_11_ser2/strategic_energy_review_wd_cost_performance.pdf> 

Based on the average exchange rate in 2008 of 0.79635 EUR = 1 GBP;  
f
 DTI, The Costs of Supply Renewable Energy, September 2005. Available at 

<www.berr.gov.uk/files/file21118.pdf>. 

1.4.3  Wind Power  

1.4.3.1  Onshore Wind Power 

The UK governmentôs Renewables Advisory Board says that the UK could have an installed 

capacity of 7,714 MW of onshore wind by 2030 under the current regime, and possibly 

15,566 MW if improved incentives were introduced.
25

 The current status of onshore wind 

power projects is shown in Table 1.6. 

 

  

                                                 
25

 Renewables Advisory Board, óAppendix 2: The State of Renewable Energyô in 20% and Beyond: RAB 

Submission to the Energy Review, 14 April 2006, p. 32. Available at <www.berr.gov.uk/files/file30085.pdf>. 
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Table 1.6: Status of onshore wind farm projects in the UK
a
 

Wind farm projects Number Total capacity (MW) 

Total operational wind farms 158  1,989.10  

Total wind farms currently under construction 29 833.80  

Total consented projects 110 2,043.86  

Total projects under planning review 214 7,478.53  

Note: 
a
 Accurate as of 31 January 2008. 

Source: All figures come from BWEA statistics. Available at <www.bwea.com/statistics/>.  

 

As of 31 January 2008, 7.5 GW of onshore wind power was under planning review and 2 GW 

was operational. If all the projects currently under planning review are approved and built, 

the UK would exceed the Renewable Advisory Boardôs projections of 7.7 GW of onshore 

wind capability for 2030. 

1.4.3.2  Offshore Wind Power 

The Renewables Advisory Board has stated that the UK could have an installed capacity of 

11,787 MW of offshore wind power by 2030 under the current incentive scheme, and as 

much as 17,179 MW if improved incentives were in place.
26

 As of 31 January 2008, 403 MW 

of offshore wind farms are operational and an additional 3 GW are in various stages of 

planning review and construction (see Table 1.7). 

 

Table 1.7: Status of offshore wind farm projects in the UK
a
 

Wind farm projects Number Total capacity (MW) 

Total operational wind farms 7 403.8  

Total wind farms currently under construction 5 457.0  

Total consented projects 5 457.0  

Total projects under planning review 6 2,149.0  

Note: 
a
 Accurate as of 31 January 2008. 

Source: All figures come from BWEA Statistics. Available at <www.bwea.com/statistics/>. 

 

BWEA projects that offshore wind farms will have a total capacity of 6.6 GW by 2016, 

accounting for about 40 per cent of the total renewable obligation for that year. Growth will 

increase after 2016 and total capacity is expected to reach 20 GW by 2020.
27

  

 

The government recently made an announcement that it will open up the seas for large 

offshore wind projects with a total capacity of 33 GW, enough to meet all the domestic 

electricity needs of the UK. As part of this, the Carbon Trust (a private company established 

and funded by the government to promote RE) and the Energy Technologies Institute (ETI, a 

publicïprivate consortium of companies to develop RE) have started a GBP40 million 

initiative to assist the deployment of offshore wind power.
28

  

 

Plant equipment costs constitute a significant portion (up to 50 per cent) of the total 

investment cost for offshore wind farms, and are expected to rise for about another four to 

                                                 
26

 Renewables Advisory Board, óAppendix 2: The State of Renewable Energyô 20% and Beyond: RAB 

Submission to the Energy Review, 14 April 2006, p. 32. Available at <www.berr.gov.uk/files/file30085.pdf>. 
27

 BWEA, UK Offshore Wind: Moving Up a Gear, Winter 2007, p. 5. Available at 

<www.bwea.com/pdf/offshore/movingup.pdf>. 
28

 óCarbon Trust and Energy Technologies Institute Join Forces on Offshore Wind,ô 17 December 2007. 

Available at <www.carbontrust.co.uk/about/presscentre/Carbon_Trust_And_ETI_Offshore_Wind.htm>. 
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five years before levelling off.
29

 Given the remote location of offshore wind farms, operation 

and maintenance costs are high, as are the costs associated with grid connection. 

1.4.4  Biomass 
Biomass is the largest renewable power source in the UK. Ofgem classifies biomass into 

three categories: co-firing (the burning of biomass with fossil fuels), dedicated biomass 

combustion (the burning of energy crops) and biomass with Advanced Conversion 

Techniques (ACTs), which can involve gasification or AD. 

 

The co-firing of fossil fuels with biomass is eligible for the RO scheme in the UK; however, 

only 10 per cent of a supplierôs RO can be met with ROCs received from co-firing. In 

proposed reforms to the RO scheme, the government plans to retain the 10 per cent limit until 

2011, and then lower it to 5 per cent from 2011 to 2016 and, if technology banding is 

introduced, to reduce co-firingôs ROC qualification to 0.5 ROC/MWh.
30

 

 

In FY 2006, 50 per cent of all ROCs were issued for biomass generation, including co-firing. 

In total, 5,658,558 ROCs were issued for sewage gas, biomass and landfill gas, and a further 

1,928,5901 were issued for co-firing.
31

 Landfill gas has grown the most rapidly over the years 

and is the largest generator of renewable electricity in the UK, apart from co-firing (see Table 

1.8).  

 

Table 1.8: Total capacity of biomass generation in the UK for FY2006 

Technology 

Number of 

generating 

stations before 

2006 

Number of new 

generating 

stations in FY 

2006 

Capacity installed 

in FY 2006 (kW) 

Total capacity as 

of 31 March 2007 

(kW). 

Biomass and 

waste using ACT 
5 4 1,971 6,866 

Regular biomass 15 6 21,543 216,295 

Landfill gas 338 31 54,198 423,186 

Sewage gas 104 12 4,031 84,431 

Co-firing
a
 31 0 0 825,076 

Total 493 53 81,743 1,555,854 

Note: 
a
 For co-firing this is an estimate of the renewable portion and is based on the number of ROCs issued. 

Source: Ofgem, Renewables Obligation: Annual Report 2006ï07, 4 March 2008. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/Annual%20report%202006-07.pdf>. 

1.4.4.1  Solid Biomass 

In many countries, the availability of supply is a limiting factor facing solid biomass 

generation. In December 2007, the second phase of the Department for Environment, Food 

and Rural Affairsô (DEFRAôs) Energy Crops Scheme was started, a six-year, GBP47 million 

programme to support energy crops on 60,000 hectares of marginal farm land.
32

 At the 

moment the supply of biomass is not considered a limiting factor in the UK, as it is estimated 

that there are currently sufficient resources to supply half of the UKôs 2010 target to derive 10 

per cent of electricity consumption from RE sources and that this could improve further with 

                                                 
29

 Ernst and Young, Impact of Banding the Renewables Obligations -- Cost of Electricity Production. A report 

for the DTI, April 2007, pp. 14ï15. Available at <www.berr.gov.uk/files/file39038.pdf>. 
30

 BERR, Renewables Obligation Consultation: Governmentôs Response, January 2008. Available at 

<www.berr.gov.uk/files/file43545.pdf>. 
31

 Ofgem, Renewables Obligation: Annual Report 2005ï06, 28 February 2007. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/17098-3607.pdf>. 
32

 DEFRA, óEnergy Crops.ô Available at <www.defra.gov.uk/erdp/rdp07_13/sectg.htm>. 
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better management.
33

 Imported sources are also available. In November 2007, the 

government approved the largest biomass power plant in the world ï a 350 MW wood chip 

plant in Wales.
34

 

 

Government reports estimate that 20 million tonnes of waste could also be used for electricity 

generation from solid-biomass combustion, the most widely available being municipal solid 

wastes and animal wastes.
35

 There are very few waste-for-power plants in operation in the 

UK. 

1.4.4.2  Biogas 

The UK is the largest user of biogas for primary energy consumption in the EU.
36

 As 

mentioned above, landfill gas is the largest contributor to biomass-fuelled electricity 

generation. In more advanced forms, AD is economically viable on a smaller scale for certain 

municipalities,
37

 and the UK governmentôs plans to promote AD are evident in their proposed 

banding of technologies to provide 2 ROCs/MWh to AD. In addition, AD plants have a 

relatively short payback period in comparison to other RE producers, sometimes less than 

five years, as the sewage or waste disposal costs are avoided.
38

 Currently, a sewage treatment 

plant in the English Midlands uses AD to heat its own digesters and produces 75,000 cubic 

metres of biogas a day, which is then piped to a CHP plant, capable of generating 7.5 MW of 

electricity.
39

 

1.4.5  Solar Energy 

1.4.5.1  Solar PV 

The UK has a very small installed capacity in solar PV energy, and the government has taken 

the position that it remains prohibitively expensive for the UK.
40

 From April 2006 until 

March 2007, solar PV generated only 410 MWh of electricity eligible for ROCs.
41

 Support 

for solar PV installations is available through the LCBP. 

 

From 2000 to 2007, an average of GBP730,000 a year was spent by the government on solar 

PV research. Dulas is now the largest provider of solar PV installations in the UK, following 

the closure of BP Solar, formerly Britainôs biggest player in solar PV.
42

 

                                                 
33

 DEFRA and DTI, The UK Biomass Strategy, May 2007, p. 20 Available at 

<www.defra.gov.uk/Environment/climatechange/uk/energy/renewablefuel/pdf/ukbiomassstrategy-0507.pdf>. 
34

 BERR, óBritain to Build the Worldôs Biggest Biomass Plantô, 21 November 2007. Available at <www.wired-

gov.net/wg/wg-wlabel-dti.nsf/wfArticle?ReadForm&unid=88DDFAB725FD36F48025739A0041C96A>. 
35

 DEFRA, Biomass Task Force: Report to the Government, October 2005, p. 15. Available at 

<www.defra.gov.uk/farm/crops/industrial/energy/biomass-taskforce/pdf/btf-finalreport.pdf>. 
36

 EurObservôER, Biogas Barometer, May 2007, No. 179a. Available at <www.energies-

renouvelables.org/observ-er/stat_baro/observ/baro179_a.pdf>. 
37

 BERR, Co-Firing Sewage Sludge and Biomass, 2006, pp. 9ï12. Available at 

<www.berr.gov.uk/files/file29951.pdf>. 
38

 Carbon Trust, Renewable Energy Sources, CTV010, 1 December 2006. Available at 

<www.carbontrust.co.uk/Publications/publicationdetail.htm?productid=CTV010&metaNoCache=1>. 
39

 BERR, óBiomass: Case Studies.ô Available at 

<www.berr.gov.uk/energy/sources/renewables/explained/biomass/case-studies/page17025.html>. 
40

 BERR, Renewable Energy: Itôs Only Natural, 2004. Available at <www.berr.gov.uk/files/file21289.pdf>. 
41

 Ofgem, Renewables Obligation: Annual Report 2006-07, 4 March 2008. Available at 

<www.ofgem.gov.uk/Sustainability/Environmnt/RenewablObl/Documents1/Annual%20report%202006-07.pdf>. 
42

 UKERC, UKERC Energy Research Atlas: Solar PV, 2007. Available at <ukerc.rl.ac.uk/ERL0301.html>. 
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1.4.5.2  Concentrated Solar-thermal Power 

No concentrated solar-thermal power projects have been implemented in the UK. 

1.4.6  Small Hydro 
The total capacity of small-scale hydro (Ò10 MW) was 549 MW in the UK at the end of 

2007.
43

 A number of old watermills are being refurbished as small hydro plants, and it is 

estimated that if all the potential rivers and streams in the UK are installed with small hydro 

systems, they could generate 10,000 GWh of electricity, or around 3 per cent of domestic 

consumption.
44

 

 

Financial support for small hydro development is available through the LCBP. As with all 

microgeneration renewable electricity schemes, small hydro could benefit from technology 

banding that would give small hydro generators two ROCs for each MWh. Development 

costs are site-specific and depend entirely on the nature of the water source.
45

 

1.4.7  Geothermal 
Large-scale geothermal development opportunities are limited in the UK. There is currently 

only one geothermal plant in the UK, near Southampton, which produces 30,000 MWh of 

heat and generates 4,000 MWh of electricity every year. 

 

Ground source heat pumps are becoming popular, with around 250 units currently being 

installed every year, and 3,000 units installed since 1992. Ground source heat pumps are 

included in the LCBP.
46

 

1.4.8  Marine (Wave/Tidal) 
According to the UK Energy Research Council (UKERC), marine RE technologies are about 

20ï30 years behind their wind counterparts in terms of sophistication and efficiency.
47

 

Despite this, however, it has been estimated that marine energy could grow to a total installed 

capacity of 2 GW by 2020
48

 and, in the long term, supply between 15 and 20 per cent of the 

UKôs electricity consumption, or around 50 TWh a year.  

 

The UK government has committed GBP13.32 million for tidal and wave power research and 

development projects from 2003 to 2011, with a further GBP84.5 million committed by 

different governmental agencies.
49

  

 

Wave Power 

Various developments are underway at present including the Wave Hub, which will 
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considerably lower the transmission and grid connection cost of new marine technologies and 

those under development, by providing an offshore sub-station 16 km off the coast of 

Cornwall. A 750 kW wave power demonstration project called Pelamis is being developed off 

Orkney at the European Marine Energy Centre.
50

 

 

Tidal Power 

The potential of tidal power is also being extensively explored in the UK with a number of 

projects either under development or seeking approval. Proposals have been lodged to install 

seven tidal turbines at Holyhead in Wales, costing between GBP25 and 30 million with a 

combined capacity of 10.5 MW. If approved, this facility is expected to be operational in 

2011 or 2012.
51

  

 

On a larger scale, the government is examining the potential of building a tidal barrage across 

the Severn Estuary in Wales, site of some of the largest tidal flows in the world. The potential 

from this development is considerable; the largest proposed barrage would have a capacity of 

8.64 GW, generating up to 4.4 per cent of UKôs total electricity demand. Construction cost of 

the barrage is estimated at approximately GBP15 billion. A smaller barrage, costing 

approximately GBP1.5 billion, would have a capacity around 1.06 GW. While the public are 

in broad support of using tidal barrages,
52

 there are concerns about their environmental 

impact.
53

  

1.5  Political Will Risk Index 
Measure Value 

Political 

Drivers 

Two points if politically committed targets for renewable energy and GHG 

emissions reductions are projected to be met, thereby reducing the future 

need for renewable energy expansion. One point if it is unclear as to whether 

a country can meet its targets, thereby creating some uncertainty of the 

future need for renewable energy expansion. 

If the government meets its commitments, then it may reduce the level of 

effort to promote renewable energy development. 

1 

2/5 
Political 

Change 

One point if political change brought about by major opposition parties 

could negatively affect renewable electricity development. 
0 

Public 

Opposition 

One point if there is a sign that the general public is becoming apathetic 

about or less supportive of renewable electricity because they have come to 

think that the targets are unattainable or because they are unwilling to pay an 

additional cost for supporting renewable electricity development. 

0 

Nuclear 

Support 

One point if there is a lack of significant opposition to nuclear expansion or 

if the government or general public becomes more supportive of nuclear 

power. 

1 

1.5.1  Government Structure 
While the incumbent Labour Party government, the Conservative Party and Liberal 

Democrats are agreed on the importance of and the need for RE development, they have 

different ideas on how to reach the various targets. The Conservative Party has made public 

its support for renewable electricity microgeneration and a possible change to a feed-in tariff 
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(FIT) incentive system over the current TGC incentive scheme.
54

 The Conservative Party also 

supports the governmentôs recent decision to allow new nuclear power expansion, conditional 

to its being undertaken without government subsidies and in parallel with the establishment 

on a clear carbon-trading scheme to ensure a stable long-term RE investment climate.
55

 The 

Liberal Democrats do not support nuclear power expansion as they are concerned it will 

distract from RE investment.
56

  

1.5.2  Targets and Commitments 
The UK government has set national targets for GHG emissions reduction and RE 

development for the entire UK (see Table 1.10). The devolved administrations of Scotland 

and Wales are entitled to set additional targets. 

 

Table 1.10: UK government commitments 

GHG emissions 
a, b

 

UK government target of 60 per cent reduction by 2050 and 

a 26ï32 per cent reduction by 2020 against a 1990 baseline. 

Kyoto Protocol-related target of a 12.5 per cent GHG 

reduction by 2012 from 1990 levels. 

RE 
c
 

EU target of 15 per cent of final energy consumption from 

RE by 2020. 

Renewable electricity 
d
 

EU and government target of 10 per cent of electricity 

consumption from RE sources by 2010, up to 15.4 by 2015 

and possibly 20 per cent by 2020. 

Sources: 
a 
Commission of the European Communities, Greenhouse Gas Emission Trends and Projections 

Country Profile ï United Kingdom, 2007. Available at 

<ec.europa.eu/environment/climat/pdf/countries/2007/united_kingdom.pdf>. 
b 
BERR, Meeting the Energy Challenge: A White Paper on Energy May 2007. Available at 

<www.berr.gov.uk/energy/whitepaper/page39534.html>. 
c 
Commission of the European Communities, United Kingdomï Renewable Energy Factsheet, January 2008. 

Available at <ec.europa.eu/energy/climate_actions/doc/factsheets/2008_res_sheet_united_kingdom_en.pdf>. 
d
 Commission of the European Communities, United Kingdom ï Renewable Energy Factsheet, January 2007. 

Available at <ec.europa.eu/energy/energy_policy/facts_en.htm>. 

 

The UKôs GHG emissions are already well below its Kyoto Protocol-related targets, with 

2007 emissions levels 18 per cent lower than the 1990 baseline levels.
57

 A major contributing 

factor to this decline is the 30 per cent decrease in the use of coal for power generation since 

1990.
58

 

  

The UKôs 2020 EU target of 15 per cent of final energy consumption to come from RE 

sources will be difficult to achieve, as in 2005 it was 1.3 per cent.
59

 In 2006, only 4 per cent 
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of total electricity consumption came from RE sources. 

 

Scotland has set higher RE targets, including a renewable electricity target of 31 per cent of 

total electricity consumption by 2011, increasing to 50 per cent by 2020.
60

 By 2005, 18.2 per 

cent of the electricity consumed in Scotland was from renewable sources, including large 

hydro.
61

 

1.5.3  Public Sentiment 
In 2007 the UK Parliament commissioned a report surveying social acceptability of various 

electricity generation methods using a series of opinion polls. The following conclusions 

were drawn: 

¶ Fossil fuels, particularly coal, were seen as ñdirtyò and a change away from their use 

was needed. 

¶ Security of supply was a public concern with fossil fuels. 

¶ There was strong support for RE as a means of climate-change mitigation and energy 

security. 

¶ The strongest supported technologies were those which people were familiar with, 

such as solar PV. 

¶ The majority were negative towards nuclear power, and supported RE as a way for 

GHG emissions-free energy sources.
62

 

 

Large power companies in the UK offer ñgreen tariffsò to domestic and business customers. 

The details of these tariffs vary greatly between companies; however, all green tariffs are 

based on a pledge that a portion of all the electricity they supply was generated using RE 

sources. 

 

In 2005, 200,000 households used a green tariff offered by their supplier; by November 2007 

this figure had more than doubled to approximately 550,000.
63

 Fuelled by this growing 

number of customers choosing green tariffs, Ofgem is in the process of approving guidelines 

that define the term ñgreen energyò. In a 2006 poll, over 64 per cent of respondents said they 

would switch to a green tariff if more and clearer information was available on these tariffs.
64

 

Green tariffs have also been shown to be popular with businesses as a means to publicly 

support their green credentials. HSBC, the Royal Bank of Scotland, Vodafone and BT (which 

alone uses 0.7 per cent of the UK total energy supply) have all signed up to green tariffs.
65

 As 

of the beginning of 2008, there was a greater demand for green energy than there was 

supply.
66
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1.6  Grid Connection Risk Index 
Measure Value 

Non-

Discriminatory 

Access 

One point if the transmission function is not legally separated from 

generation.  

If the transmission system operator is controlled by an incumbent, it 

may be difficult for new generators to obtain non-discriminatory 

access to the transmission grid. 

0 

2/5 

Availability and 

Clarity 

Two points if capacity constraints are leading to substantial delays or if 

there is a lack of information about grid capacity availability. This is 

reduced to one point if preferential access is given to renewable 

electricity. 

2 

Costs 

One point if developers have to pay for all grid-enhancement work, or 

if the fees for grid connections or balancing are clearly higher than 

those in other EU countries. 

0 

Investment 

One point if additional resources to enhance the grid to allow 

connection of renewable electricity development projects are not being 

invested. 

0 

1.6.1  Functional Separation 
In the UK, the power transmission function is ownership unbundled from generation and 

supply functions, while the distribution function is legally unbundled. The TSO in Great 

Britain
67

 is the publicly listed company called National Grid. It owns the transmission assets 

in England and Wales, while Scottish Power and Scottish and Southern Energy Group own 

those in Scotland. The distribution system operators (DSOs) are regionally licensed and are 

part of large energy group companies.
68

 

1.6.2  Grid Capacity 
Grid capacity constraints are a major problem faced by new renewable electricity projects in 

the UK. One such problem is in Scotland, where its considerable potential for renewable 

electricity generation is hindered by a northïsouth grid bottleneck, as it tries to export its 

power to the rest of the UK, predominantly to England, which has the greatest demand for 

electricity in the UK. At the end of 2007, over half of the renewable electricity projects 

awaiting planning approval in Scotland required grid upgrades. The planned 1 GW 

enhancement of the BeaulyïDenny, a northïsouth line that connects Scotland and northern 

England, is required to deliver the planned output from renewable electricity projects in 

Scotland to consumers in the south.
69

 

 

According to an industry poll conducted by the Renewables Advisory Board in 2005, most 

renewable electricity developers identified the increasing shortage of network capacity as one 

of the main delays in bringing their projects online. In extreme cases, developers described 

how, despite being offered grid connection approval in 2004, actual connection dates were 

given as late as 2016 due to the grid access queue.
70
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Ofgem has approved a number of investment projects proposed by the National Grid, 

including a GBP560 million project to reinforce the grid in northern England and Scotland. 

An additional GBP4 billion from 2007 to 2012 has also been approved to improve the 

network elsewhere.
71

 In early 2008, Ofgem announced the approval of GBP2 billion in 

proposed investments to support the connection of offshore wind power generation to the 

grid.
72

 

 

Public opposition to large grid-infrastructure projects has been cited as an additional 

hindrance to grid improvement plans. The proposed BeaulyïDenny upgrade in Scotland has 

been met with hostility and been the subject of intense debate and public consultations in 

Scotland, with many saying that the upgrade will destroy the beauty of the highlands. The 

result has been a delay to the upgrade, which is now expected to be completed in 2010.
73

 

1.6.3  Access and Connection Cost 
The National Grid has a policy of ñnet neutralityò, whereby no one source of energy is 

favoured over another; the queue for connections is formed on a ñfirst-come, first-servedò 

basis.
74

 Grid connection charges in the UK are considered ñshallowò in that the developer 

only pays for the physical connection with the grid and not for the grid enhancements 

necessary for the connection. Any additional costs for grid enhancement are passed on 

through transmission tariffs, which vary geographically.
75

 

 

Despite this general access problem, certain initiatives have been launched to try and support 

emerging technologies and grid access. As part of the wave and tidal research programme, a 

GBP21.5 million wave-hub development site is being built near Cornwall.
76

 The wave hub 

programme is a publicïprivate joint project to develop a platform from which different 

companies can use a sub-station ñsocketò 16 km out at sea to test various marine renewable 

sources. The companies that have already committed to the project are Oceanlinx, Ocean 

Power Technologies Limited, Fred Olsen Limited and WestWave, a consortium of E.On and 

Ocean Prospect Limited. The wave hub is expected to be fully functional and ready for use 

by the end of 2009.
77
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1.7  Planning Permission Risk Index  
Measure Value 

Clarity 

One point if there is a lack of coordination between relevant government 

offices or if the complexity of approval procedures is widely 

acknowledged as a problem. 

Complex planning procedures lead to significant delays and costs during 

the planning process. 

1 

4/5 

Time  

Two points if it normally takes more than one year to obtain approval and 

the situation is deteriorating (within one year is considered best practice by 

the industry). One point if it normally takes more than one year, but the 

situation is improving. 

2 

Refusals 

One point if there is a lack of coordination between relevant government 

offices or if the complexity of approval procedures is widely 

acknowledged as a problem. 

Complex planning procedures lead to significant delays and costs during 

the planning process. 

1 

Improvement 

Two points if it normally takes more than one year to obtain approval and 

the situation is deteriorating (within one year is considered best practice by 

the industry). One point if it normally takes more than one year, but the 

situation is improving. 

0 

1.7.1  Complexity and Expected Timescales  
Throughout the UK, power generation projects up to 50 MW have to be approved by the 

Local Planning Authority (LPA). In England and Wales, the Department of Business, 

Enterprise and Regulatory Reform (BERR); prior to July 2007 this was the Department of 

Trade and Industry, DTI) approves applications over 50 MW and all offshore projects over 1 

MW. The Scottish executive similarly decides on these projects in Scotland.
78

 

 

According to BERR, the average time taken to secure planning permissions for large onshore 

wind farms is 20 months, and even smaller projects that do not require central government 

approval are often delayed. It is estimated that, on average, it takes 10 months to get approval 

for a small onshore wind farm project in England, 27 months in Wales and 14 months in 

Scotland. This is despite a target in England for local authorities to determine all major 

applications within 13 weeks.
79

  

 

BWEA says that planning delays are worsening and will jeopardise the governmentôs RE 

targets. As a result of these delays, it is claimed that more than double the existing onshore 

wind capacity is tied up in either applications or appeal, waiting for decisions from LPAs.
80

 

Compounding this problem even further are relatively low approval rates for onshore wind 

power projects,
81

 considerably lower than for other major infrastructure projects.
82

  

 

There have been recent changes to planning procedures, intended to streamline the planning 

process and reduce the number of steps involved therein; however, these changes only apply 
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to wind farms over 50 MW. Given that most of the best locations for large wind farms in the 

UK have already been developed or proposed, most of the remaining sites are only suitable 

for smaller wind farms and are not affected by the these reforms, as they will be less than 50 

MW.
83

 

1.7.2  Local Opposition and Procedural Improvements 
There have been sporadic complaints about wind farms from local residents and some 

conservationist groups, mostly concerning noise, appearance and impact on wildlife. From 

February 2006 until February 2008, more than 22 public consultations on wind farms were 

held in Scotland. These consultations were occasionally held as a result of an appeal by a 

developer after being refused planning permission, and other times as a prerequisite to the 

development of a larger wind farm.
84

 

 

Protests against renewable electricity projects have tended to be contained and localised,
85

 as 

many large environmental groups, such as Greenpeace and Friends of the Earth, are generally 

in support of wind power.
86

 In April 2008, the Scottish government turned down the 

application for a 651 MW wind farm on the Isle of Lewis on environmental grounds. The 

project initially submitted its proposal in 2004, and over 10,000 letters from people opposed 

to the project were received by the Scottish government.
87

 

 

E.ONôs planned 300 MW Humber offshore wind farm off the coast of Yorkshire is also facing 

opposition from the Ministry of Defence, as it is claimed that this farm will interfere with 

radar defence systems.
88

 The North Atlantic Treaty Organisation (NATO) has also voiced 

concerns about offshore wind farm expansion and their effect on radar coverage.
89

 

1.8  Conclusion 
The UK has sufficient resources for future RE development, particularly in onshore and 

offshore wind, biomass and marine (wave and tidal), and there is a strong need for increased 

electricity generation in the future. 

 

The current RO system does not adequately support the development of emerging renewable 

electricity generating technologies, the result of which has been a disproportionate growth of, 

and reliance on, onshore wind power and landfill gas based generation. A planned reform, 

involving the banding of the ROC for different technologies, could improve the incentive 

support for emerging technologies. 
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There is relatively strong public and political support for RE expansion, and public interest in 

the environment and RE will remain high. Nuclear power is being discussed by the 

government and nuclear expansion could reduce the level of need for renewable electricity 

development in the long term. 

 

Grid and planning constraints continue to hamper development of renewable electricity.  

 


