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SUBMISSION FROM THE RENEWABLE ENERGY FOUNDATION 
 
1 Introduction 

1.1 The Renewable Energy Foundation is a registered charity promoting sustainable 
development for the benefit of the public by means of energy conservation and the 
use of renewable energy. In pursuit of its principal goals REF highlights the need for 
an overall energy policy that is balanced, ecologically sensitive, and effective.1 

1.2 The prospects for renewable energy development in Scotland differ significantly 
from other parts of the United Kingdom, due to the advantageous scale and 
character of the natural resources (hydro, tidal, biomass, and wind) available. 
However, it is crucial that any development of these resources is conducted with due 
regard to Scotland‟s outstanding heritage, both natural and man-made, and that the 
broader principles of sustainability are not contravened in pursuit of targets that are 
only elements within the overall drive for low impact living. 

1.3 The progressive development of renewable electricity generation has been 
settled public policy in Scotland since the establishment of the Scottish Parliament in 
1999. Both the former Labour and Liberal Democrat coalition Scottish Executive and 
the successor SNP administrations have relied on a narrow but powerful range of 
policy instruments to direct capital investment into schemes to meet the climate 
change and clean energy targets. After over a decade of experience it is worth taking 
stock of emerging concerns regarding existing policies, as well as considering the 
consequences of the Scottish Government‟s Routemap for Renewable Energy in 
Scotland 2011. Furthermore, the measures that would be required to meet the 
Routemap‟s new target for an equivalent of 100% demand for electricity from 
renewable energy by 2020 must now also be considered in the context of the 
referendum on independence for Scotland. REF welcomes the opportunity to 
contribute to the Committee‟s deliberations, and has submitted two published texts 
as evidence.2 The following document offers further reflections, and highlights 
certain matters that we regard as being of particular importance. 

2 Overview 

Scottish public policy is settled on a course to expand renewable electricity 
generation to meet climate change targets, grid investment is taking place to 
facilitate this, and to improve security of supply, and renewable heat and energy 
conservation are the subjects of action and development. A political consensus 
appears to exist around these matters. 

However, there are growing concerns that the engineering difficulties presented by 
the timescale contemplated, as well as the intrinsic character of the technologies 
adopted, will result either in missed targets or in very high costs, or both. These 
issues will become still more salient in the months ahead as a result of the debates 
prior to the referendum on independence. 

One of these debates will focus on the cost of renewable electricity generation to the 
consumer. There is clear evidence that the rising cost of subsidy to renewable 
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generators, and system integration costs, has the potential to expose large numbers 
of lower income households, and not only such households, to hardship arising from 
the cost of energy, particularly for space heating. (This topic, often discussed, under 
the short hand title of “fuel poverty” is currently undergoing considerable conceptual 
revision, and we urge the Committee to take a close interest in the novel theoretical 
perspectives being offered by the Hills review on fuel poverty for the Department of 
Energy and Climate Change, the final report of which is due to be published on the 
15th of March. REF‟s Energy Policy & Consumer Hardship, submitted to the 
committee, also discusses this matter.) 

In addition, the emergence of HM Treasury‟s Control Framework for Levy-funded 
Spending (2011),3 has revealed concerns with regard to the macroeconomic effects 
of such subsidies, and the determination of the Treasury to limit them. (Whether 
such limits prevent attainment of the EU Renewables Directive is an open question, 
but beyond our scope in the present discussion.) 

In this context it is important to note that HM Treasury regards the levies implied by 
the Renewables Obligation, and the Feed-in Tariff, and other measures, as taxation, 
and the revenues directed to renewable generators and others as public 
expenditure. 

Even in the absence of the independence debate this would be a vitally important 
development, worth the Committee‟s closest attention, but the implications should 
Scotland become independent are more far-reaching. Specifically, income support 
subsidy to Scottish renewable generators paid by English and Welsh consumers 
would then appear to have the different character of international public expenditure. 
Doubtless, HMT would revise the Control Framework in the light of independence, 
almost certainly with the aim of limiting costs to English and Welsh consumers, and 
of limiting effects on the balance of trade and on public finances. 

In other words, we expect that the referendum debate will expose the renewables 
obligation subsidy regime to greater public scrutiny. The sustainability of funding 
support for Scottish renewables by UK consumers, even without independence, is 
open to doubt. Post-independence, it would become less certain still. It is clear that 
Scottish consumers would struggle to support the planned renewables fleet alone. 
REF has estimated that the total cost of that support would be in region of £2 billion 
a year in subsidy alone, with about one third of this being met by direct bill impacts 
on households. Thus, the cost per Scottish household without UK support would be 
about £300 per annum.4 The Scottish Government needs to clarify precisely how it 
intends to deal with this potential issue and alleviate the full and unmitigated impact 
upon the fuel poor. 

Furthermore, the impact on industrial, commercial and public sector consumers 
would inevitably have a considerable effect on both the operating costs of those 
sectors, implying a higher cost of goods and services met through higher charges or 
increased fiscal burdens. 

The general presumption that Scotland will be able to trade its renewable electricity 
at a profit, on the grounds that “England needs the electricity”, may not be well 
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founded, and comparison with previous phases in the history of the electricity are 
potentially misleading since fossil fuel generators in Scotland had certain 
comparative advantages. Expensively produced renewable electricity may be a 
different case altogether, not least because English and Welsh consumers may in 
the long term exert pressure for less expensive carbon-free electricity to be sourced 
without their own boundaries, or via interconnectors to continental suppliers.  The UK 
government's recent negotiations with France may be a prelude to long term trends. 
In this state of uncertainty, it is surely a high risk strategy to presume the existence 
of a profitable market for Scottish renewable electricity, particularly if consumers in 
that market are faced with the need to pay a clean premium to subsidise the 
construction of those assets on the far side of a national boundary. 

A further complication is that such trading would rely on the expansion of the 
transmission network, the costs of which, realistically, could only be recovered from 
the larger economic base of England and Wales. The allocation of the costs of this 
potential development, already controversial, will be increasingly so in the event of 
independence, and without the financial support from English and Welsh generators 
and consumers to reduce use of system charges to Scottish generators, there is a 
significant probability Scottish renewable electricity would be at a competitive 
disadvantage. 

3 Call for Evidence - Questions posed 

Targets 

• Are the 2020 renewables targets (for electricity and heat) achievable? If not, why 
not? 

While it is possible to conceive of scenarios in which the 2020 targets for both 
renewable electricity generation and renewable heat production are theoretically 
achievable this tells us very little about whether they are practically feasible in the 
given time frame, affordable, or sustainable in the longer term. 

It is our view that the probable cost of achieving and maintaining the targeted levels 
are likely to be so high that the targets are not met, or that government will abandon 
its commitment to maintaining the specified levels. At a UK level, for example, we 
have calculated that the current 2020 renewable electricity levels will cost consumers 
about £8 billion a year in 2020, with very high system management costs increasing 
the total to around £13 billion a year, and VAT taking it up to £15 billion annually.5 In 
other words, the policies entail an additional cost to electricity consumers equivalent 
to 1% of current UK GDP. It is difficult to believe that this would be sustainable in the 
longer term, unless there was simply no alternative. If there are alternatives, and in 
fact many present themselves, these policies are likely to be abandoned. 

A more moderate and less aggressive target regime would expose the nascent 
renewables industry to a lower probability of distressed policy correction. 

The case of renewable heat is somewhat different since the support mechanism, the 
Renewable Heat Incentive, is paid for out of general taxation and accordingly is not 
regressive in impact, as is the Renewables Obligation. There remain economic 
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problems associated with subsidy, especially if the industry is stimulated to such a 
degree that the call for resources from the taxpayer becomes burdensome, and we 
note with some concern that the Committee on Climate Change has calculated the 
fiscal burden required to meet the heat component of the UK‟s 2020 renewable 
energy target as £2 billion a year.6 

There are however factors that make this outcome less likely, primarily the supply of 
appropriately skilled labour, which may have a braking effect on the pace of 
development, and keep the total costs within bounds. 

As indicated in our paper on the future of biomass in Scotland in 2011, small scale 
biomass CHP using local fuel may be preferable, and more acceptable to the public. 

As with electricity, the sheer scale of the targets and their implicit costs presents a 
long term threat to the sustainability of the sector. A more modest and realistic 
approach might prove to be much more robust. 

• What contribution will achievement of the 2020 renewables targets make to 
meeting Scotland’s CO2 emissions targets (a reduction of at least 42% by 2020 and 
an 80% reduction target for 2050) under the Climate Change (Scotland) Act 2009? 

The Committee should be aware that the methodologies for calculating emissions 
abated by the introduction of renewable technologies are rough and ready at best, 
and that in the case of the electricity industry the overall system impacts are still 
poorly understood, and probably vary considerably from system to system due to 
variables such as climate and system interconnection. 

In this context of uncertainty we prefer a cautious means of estimating the policy 
contribution, and therefore focus on the subsidy cost per tonne abated, assuming 
that a MWh of renewable electricity displaces a MWh of fossil fuel electricity with the 
current UK grid average emissions factor (roughly 0.5 tonnes per MWh). On such a 
view biomass co-firing would cost roughly £46 of subsidy per tonne of CO2, onshore 
wind about £93 per tonne, and offshore wind about £185 a tonne. 

When integration costs are taken into account, such as those described by Gibson 
(2011),7 the cost per tonne saved for onshore wind rises to about £200/tCO2 and 
offshore wind £300/tCO2. 

These are extremely high figures, comparing with the EU Emissions Trading 
Scheme figure of roughly €9/tCO2. 

The Committee should also be aware that policies in addition to the EU ETS do not 
add any incremental saving over and above than that provided by the EU ETS itself. 
In other words, the ETS caps the saving level. Instead, additional policies add 
additional cost by substituting a more expensively obtained saving for a cheaper 
one. 

• Will increase in demand from electric heat and transport be offset by efficiencies 
elsewhere? 
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We doubt that there will be aggressive uptake for electric heating, largely because 
current policies will significantly increase the cost of electricity, thus making other 
heating methods more attractive. Indeed, as we state in Energy Policy and 
Consumer Hardship that “over 2 million [UK] households use electricity as their main 
source of heating, and will experience significant increases in risk of hardship due to 
policy-induced effects on bills. Government should encourage fuel switching to gas 
where possible, and to (subsidised) renewables for heat in other cases.” 

We have no views on the rate of uptake for electric vehicles, but we note that rapid 
uptake at scale would entail considerable upgrading of the distribution networks, 
mainly substations, which is extremely costly. We suspect that this will place a brake 
on the pace of growth, particularly if those causing the need for the upgrade were 
required to contribute. 

• Has the Scottish Government made any estimation of the overall costs of achieving 
the targets, and identified which parties will bear them? 

REF is not aware of such work by the Scottish Government. Indeed, the absence of 
such overall system level cost appraisals is a notable omission in UK level policy. It 
would be advantageous for such work to be undertaken especially if the assessment 
of which parties are likely to bear the costs were to be set against other policy 
targets such as the reduction and elimination of child poverty, fuel poverty and 
homelessness. The opportunity should also be taken to assess the cost to the NHS 
of treating cold related illness and the loss to society of excess winter deaths. 

Challenges 

(a) Technology 

• Is the technology to meet these targets available and affordable? If not, what needs 
to be done? 

As noted above, while the present range of renewable electricity generation 
technologies could, in a purely theoretical sense, meet the targets, the cost to the 
consumer of so doing is likely to be prohibitive and increase the risk of energy 
related hardship very significantly. 

Only drastic reductions in the capital cost of existing renewable technologies and in 
the system operation costs imposed by non-despatchable (i.e. uncontrollable) 
renewables can address this issue. At present, however, subsidies guaranteeing 
rates of return for deployment of existing technologies are obscuring economic 
signals that might encourage cost reduction. Similarly, the socialisation of the system 
cost of renewables provides some disincentive to the investigation of remedies. 

REF welcomes the work of the European Marine Energy Centre in Orkney and the 
wide range of initiatives and efforts in Scotland to develop new technologies. 
Financial constraints remain a significant obstacle to development not at the concept 
or feasibility stage but where significant expenditure is required to build and deploy a 
prototype. The current subsidy regime with its focus on generation leaves what has 
been described as a valley between limited initial funding and first use of new 
technology. REF supports prudent capital investments to ensure that near to working 
new forms of plant can be tested and proven to be deployed to best advantage. 
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• Are electricity generating or heat producing technologies compatible with the need 
for security of energy supplies? 

It is an unfortunate truth that the current generation of renewable energy 
technologies, with the exception of biomass, offer little towards security of supply. 
Indeed, regardless of the size of the wind fleet in the UK, a conventional fleet 
equivalent to peak load plus a margin must be retained to guarantee security of 
supply. 

Scotland does have a range of non-renewable plant at present with a range of life 
spans. The proposals to convert Cockenzie to gas fired generation are noted. 
Nevertheless the development of better, predictable forms of renewable generation 
such as hydro, biomass and tidal power ought to be a clear objective of public policy. 

It is of course true that a large non-despatchable renewables fleet would save fossil 
fuel, and this would to some degree reduce import dependence. However, two points 
should be made in this regard. 

Firstly, that since security of supply would be guaranteed by conventional generation 
(probably gas, since it would be the likeliest technology to run in tandem with wind 
power), on one axis security of supply would be more exposed to fossil fuel even if 
the total quantity consumed over a year was smaller. 

Secondly, the output of a renewables fleet will vary considerably from year to year, 
according to the weather. In 2003 hydro output in Scotland was 35% lower than in 
2002 as a result of reduced rainfall. The Committee's attention is also drawn to the 
Renewable Energy Foundation's empirical work on wind power load factor in the 
United Kingdom, based on Ofgem data: http://www.ref.org.uk/publications/229-
renewables-output-in-2010. 

The Committee may wish to note that onshore wind load factor has varied between 
21% and 27% since 2003, with 2010 being a notably low wind year, and offshore 
between 25% and 33% in that time (though we would be inclined to regard the 
variation in recent years, 29% to 33% as more representative, and this range is used 
in the calculation below). 

Fluctuations in load factor of this magnitude mean that the energy generated will 
vary considerably from year to year, with the consequence that the UK's demand for 
fossil fuel will also vary significantly, thus reducing scope for long term gas contracts 
and increasing the UK's exposure to short term spot markets. 

Assuming, as the UK government currently does, 13 GWs onshore and 18 GWs 
offshore, the energy output would, on current evidence, fluctuate between 70 and 83 
TWhs in any given year. 13 TWhs is a considerable quantity of energy, and, 
assuming that the support plant is gas fired generation with approximately 55% 
thermal efficiency, would require the purchase of approximately 23 TWhs of natural 
gas to supply such a deficit, presumably from the more expensive short-term 
markets. 

REF is not aware of rigorous work on the degree of economic risk entailed, but there 
are clearly reasonable grounds for concern that the benefits of the current 
renewables program in reducing exposure to fossil fuel prices may not be as 
significant as an intuitive engagement with the subject would conclude. 

http://www.ref.org.uk/publications/229-renewables-output-in-2010
http://www.ref.org.uk/publications/229-renewables-output-in-2010
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• Are our universities and research institutes fully geared up to the need for 
technological development, innovation and commercialisation? 

REF is not in a position to answer this question. We have noted the concerns 
expressed by a range of groups and organisations. REF recognises the work of the 
FREDS group and successor bodies to address the issue of skilled labour. 

(b) Supply chain and infrastructure 

• Is the supply chain in Scotland in place to meet the targets? 

REF has not made an assessment of supply chain issues in Scotland. 

• What further improvements are needed to the grid infrastructure or heat supply 
networks both at a national and a local level? Additionally, are we confident that the 
necessary infrastructure can be developed and financed so that Scotland can export 
any excess electricity generated to the rest of the UK and/or the EU? What is the 
role for the Scottish Government here? 

Grid expansion and management costs that it imposes are not charged to renewable 
electricity generators themselves but socialised over the entire system. Such costs 
can only be estimated indicatively, but recent work for the Institute of Engineers and 
Shipbuilders in Scotland (IESIS) by Colin Gibson, former Power Networks Director 
for National Grid, has suggested that the additional system costs for onshore wind 
could be as much as £60/MWh in 2020, and £67/MWh for offshore wind. These 
costs include: 

i) grid expansion (the need for which has been driven home by the nearly £13 
million in „constraint‟ payments made to Scottish wind farms in 2011 under the 
Balancing Mechanism alone); 

ii) the cost of fast response plant to address the intermittency of wind in the 
operational timescale (minutes and hours); and 

iii) the need to maintain an underutilised conventional fleet equivalent to peak 
load, plus a margin, to cover periods when output from the wind fleet falls to very low 
levels.  

Assuming target levels as above, REF has calculated that this would entail a total 
additional burden of around £5 billion a year, bringing the total annual cost in 2020 to 
£13 billion. 

We describe this in more on pages 28 to 31 of Energy Policy and Consumer 
Hardship. 

It would be of significant benefit in terms of formulating public policy if the UK and 
Scottish Governments commissioned independent and objective research in this 
area.  The Committee may wish to make a recommendation in that regard. 

 

 (c) Planning and consents 

• Is the planning system adequately resourced and fit for purpose? 
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We refer to our article in the Holyrood magazine and the following table which shows 
the amount of wind power projects approved in Scotland and the UK which are 
awaiting construction. This would suggest that there are other factors at work 
frustrating development rather than alleged inadequacies in the planning system. 

Table 1: Onshore windfarms under construction and in planning in Scotland and the 

United Kingdom. Source: REF calculations from DECC data. 

 

Status Number 

of Sites in 

Scotland 

Number 

of Sites 

in the 

UK 

Scottish 

Sites as 

% of UK 

Sites 

Installed 

Capacity 

in 

Scotland 

Installed 

Capacity 

in the UK 

Scottish 

Capacity 

as % of 

UK 

Capacity 

Approved 

and under 

construction 

26 49 53% 1.5 GW 1.9 GW 79% 

Approved 

and awaiting 

construction 

79 262 30% 1.5 GW 3.5 GW 43% 

Submitted for 

planning 

consent 

154 324 48% 4.1 GW 6.8 GW 60% 

Total 259 635 41% 7.1 GW 12.2 GW 58% 

 

The Committee may wish to consult Dr Constable‟s recent address to the United 
Kingdom Environmental Law Association (UKELA seminar, 28 February 2011), 
where he argues that because of its roots in the Attlee government‟s planned 
economy of 1945 the UK land use planning system is not well designed to function 
as an environmental protection system, as the public today believes it should.8 While 
this is an abstract consideration, it does highlight the degree, suggested powerfully 
by the numbers above, to which the planning system is, first and foremost, 
functioning as a policy delivery mechanism. 

 

• How can national priorities be reconciled with local interests? 

There appears to be a growing feeling that the Scottish Government is failing to take 
into account the judgments of local authorities and populations about planning 
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applications for renewable energy developments. Confidence in the planning system 
will be undermined if local authorities‟ decisions are seen to be regularly overturned 
on appeal, not as a result of planning issues but in pursuit of a public policy which is 
not universally accepted and the benefits of which under current development criteria 
are thought or seen to be modest at best. 

Though planning policy is not REF‟s primary area of interest, we have engaged 
extensively in England with planning guidance notes, the way in which targets are 
embedded in those notes, and with the regulation of amenity impacts. Our work in 
this area suggests powerfully to us that public confidence in the planning system is 
critical, and currently waning, undermining confidence in the development of the 
renewables industry overall. 

(d) Access to finance 

• Will sufficient funds be available to allow investment in both the installation and the 
development of relevant technologies? What can the Scottish Government do to 
influence this? 

The question is whether any government can sufficiently de-risk these investments 
so as to encourage private capital to flow into them. There is an increasing likelihood 
that the subsidies will not be sustainable in the longer term. It is difficult to see how 
government can remedy this, except by adopting less ambitious targets. 

• What will the impacts be on consumers and their bills? 

These matters have been touched on above, and at length in the accompanying 
documents. We observe that the renewable energy policies have a variety of 
economic impacts: 

a. Direct impacts on bills 
b. Indirect impacts on bills, through electricity system costs and VAT 
c. General macroeconomic impacts reducing employment and incomes. 

Understandably, there has been a tendency to focus on direct impacts on bills, since 
these relatively easily studied and quantified, but our own work suggests indirect 
impacts are likely to be of a similar order of magnitude. Furthermore, there are good 
reasons for thinking that the general macroeconomic impacts in the United Kingdom 
will tend to be marginal, which given the transition risks involved is disappointing, or 
even net negative. 

The use of regressive subsidies to fund technology deployment to meet arbitrary 
targets must therefore be questionable, and is probably unsustainable in the longer 
term. A more realistic program devoted to technological experimentation and cost 
reduction would be inherently less costly, but should in any case be either met from 
general taxation, which would at least be progressive, or be funded through levies on 
the monopoly part of the electricity industry, namely transmission and distribution, 
rather than on the competitive sectors, where levies result in distortions and market 
inefficiencies. 

(e) Skills and workforce development 
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• Will Scotland have sufficient home-grown skills to attract inward investment? Are 
current policies producing the desired move towards Science Technology 
Engineering and Maths subjects at schools and universities? Is the skills transfer 
from the oil and gas sectors being realised? 

No comment. 

(f) Energy market reform and the subsidy regime 

The UK government plans to replace the current Renewables Obligation with a new, 
as yet unspecified, system of Contracts for Difference (CfD). However, so long as 
the market has to meet arbitrary targets for renewable energy, these revisions may 
not bring about any significant reduction in cost to the consumer. That is to say, 
while CfD may produce some savings, the fundamental costs of the technologies 
specified by the targets remain the same, and the timescale is unchanged, implying 
an Express Service charge to encourage private investment and limiting 
government‟s ability to reduce deadweight (the subsidy paid in excess of need). 

 

JOHN CONSTABLE AND EUAN ROBSON 
6 MARCH 2012 
 


