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SUBMISSION FROM SIR DONALD MILLER 
 
Introductory Remarks 
In this submission my comments are mainly in regard to electricity, this being the 
principal area of my experience and expertise. I have spent a working lifetime in various 
aspects of electricity supply, in manufacturing, in providing consulting services at home 
and abroad and for 26 years as a Board Member of the two Scottish Electricity 
Generators, firstly as Chief Engineer of the Hydro Board and then successively as 
Director of Engineering, General Manager and Chairman of The South of Scotland 
Electricity Board /Scottish Power.  I have therefore been involved in the construction of 
most of the conventional, nuclear and pumped storage generating plant which still 
supplies Scotland today as well as having responsibility for operating the system. During 
my time with SSEB, the first survey of Scottish wind energy resources was initiated as 
well as the first prototype large wind generator. 

 
The following responses are cross referenced to the headings in the Terms of Reference 
issued by the Committee. 

  
Targets  

 
1.    To generate electrical energy equivalent to 100% of Scottish requirements in 2020 
would, after allowance for smaller amounts of hydro, biomass and other outputs, require 
some 16,000MW of wind and marine plant (The equivalent figure to meet the UK 30% 
target would be 36,600 MW). At present in Scotland there is some 3,900 MW of wind 
generation in operation and under construction with another 5,700 MW consented and in 
planning, some of which may not be built.  The target therefore implies a four fold 
expansion of wind power in Scotland, much of which will be off-shore, within a period of 
only eight years. Wind turbine manufacture is an international business and there are 
many constraints including financing, (and for off-shore the increasing demands of 
constructing, installing and servicing plant) as well as power system capacity and 
operations. A study of the literature suggests that for the UK these factors are thought 
likely to limit the total installed capacity on shore to some 11,000MW by year 2020 with a 
further 17,000 MW off shore. National Grid suggests a total figure of 26,800 MW. 
Meeting the Scottish Government target of 100% therefore implies that some 60% of all 
new capacity in the UK would be installed in Scotland during the next 8 years. This 
seems unlikely and not least because of resistance to a proliferation of wind farms on-
shore and the effect on electricity prices of a programme on this scale. 

 
2.   Since electricity accounts for approximately one third of energy use, a simple 
calculation might suggest that achievement of the 100% target would contribute some 
75% towards the Scottish Governments’ overall emissions reduction target of 42% in 
2020.  However this would be on the assumption that each MWhr of electricity generated 
from wind saves the equivalent in CO2 emissions from fossil fuel power stations. But this 
is not the case. Because of the unpredictability and variability of wind and in the absence 
of quick response energy storage, it is necessary at all times to have fossil fuelled plant 
running in reserve at part load. The considerably lower efficiency of this together with the 
additional losses from frequent deloading and reloading of thermal plant as the wind 
strength varies, all consume additional fuel. National Grid do not provide sufficiently 
detailed operational data to enable this to be assessed on actual experience but recent 
studies (Bentek Consulting Engineers in the USA and more recently an analysis by Udo 
for the Irish Grid) of actual operations have shown that the saving in CO2 from high wind 
penetrations is small and can even be negative when back up is from fossil plant 
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3.    In Scotland because of low off peak electricity rates in the past and distances from 
the gas grid there is a high proportion of electrical heating- some 25% of all domestic 
properties. It seems likely that rapidly increasing electricity charges, to which renewable 
policies are an increasing contributor, will provide a strong incentive to move towards 
gas heating, particularly with the worldwide availability of shale gas and the effect on 
international markets. For transport, the increasing electricity price would be expected to 
have a smaller effect compared with the high costs of batteries. These are not expected 
to show significant improvement, certainly not in the period to 2020. A more likely 
alternative if oil prices continue to increase would seem to be a move towards gas 
engines and hybrid vehicles. 
 
In summary therefore, there is no expectation of a significant increase in electric heating 
and transport in this timescale. The possibilities for improved efficiencies of use are often 
overstated and nowhere more so than in home insulation. While the quality of insulation 
in UK homes is poor and leakage rates high, the cost and disruption of achieving really 
significant improvements will continue to act as a disincentive- for example a scheme in 
Oxford to up-rate existing properties required an investment of some £100,000 per 
house (nearly one third of the market value) and the houses to be evacuated for six 
months. 

 
4.    I am not aware that the Scottish Government has released any data regarding costs 
of their energy policies for consumers. For that reason the costs in this paper are based 
on UK data released by DECC and calculations of the costs involved in meeting UK 
targets. These figures are I believe sufficient to demonstrate that on a stand alone basis 
the much higher targets in Scotland would have a dramatic effect on electricity prices, 
making it unaffordable for many consumers. 

 
Technology 

 
General. 
 In what follows I attempt to distinguish between Technology development (e.g. the 
introduction of carbon fibre for wing turbine blades) and Engineering development (e.g. 
the manufacture of larger generating unit sizes for deployment off-shore). 
 
The history of energy use since man first harnessed draught animals to improve his 
productivity has been the steady development of increasingly intensive (and 
consequently lower cost) energy sources. The present emphasis on renewable sources 
attempts to reverse this trend. Wind energy is essentially a low intensive energy source 
requiring very large and slow running machines which are and will remain inherently 
expensive. No amount of development can have more than a marginal effect on this. 
 
As for marine energy (tidal and wave), the belief that this constitutes a vast untapped 
energy source around our shores results from a failure to understand the physics. The 
greater weight of water (compared with air) is offset by the even lower tidal and wave 
velocities so that, marine energy is also a low intensive energy source, not very different 
from wind. Added to which there are further constraints such as those examined for The 
Carbon Trust by Black and Veatch Consulting Engineers in conjunction with Robert 
Gordon’s University. Based on their work it is now apparently accepted by DECC that, 
even ignoring practical constraints, such as interference with shipping and fishing 
operations, the total available resource in UK waters from the Pentland Firth to the 
Channel Isles is about 5% of UK electricity requirements for tidal flow (much the same as 
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for a Severn barrage) and a similar figure for wave. Costs are expected to remain high 
requiring a ROC levy of some five times that for onshore wind to attract developers. (See 
Poyry Consulting Engineers report issued by DECC Jan 2012). 

 
1.     The problems are more that of engineering development than technology and as 
such are best dealt with by developers and manufacturers, assisted where necessary by 
direct grants as is currently the case. Where technology development is required (e.g. 
choice of materials or examination of the physical processes) this would be best 
commissioned from Universities by the developers themselves rather than by further 
Government intervention.  

 
2.     Any variable energy source whose availability cannot be accurately forecast ( wind 
forecasts are frequently in error by as much as 50 % even for only one hour ahead) are 
a hazard to security of the electricity supply. To alleviate this it is necessary to run an 
equivalent amount of back up generating plant. Even so there are higher risks than with 
fully dispatchable generation. Heat producing technologies used for electricity supply 
(waste or biomass) are generally dispatchable, at least in the time scale for electricity 
scheduling and do not therefore carry the same risks. 

 
3.    Experience suggests that Scottish Universities are well able to respond in providing 
assistance with technology problems as and when these are referred to them by 
developers. The work by Robert Gordons University referred to above is a recent case in 
point. 

 
Supply Chain and Infrastructure. 

 
1.     Virtually all the major components for wind turbines generation are imported from 
abroad and there is little prospect of this changing, apart possibly from the laying up 
some wind turbine blades. Scottish manufacture is therefore limited to the relatively low 
value fabrication of support columns. However, as generating plant ages, it is to be 
expected there will be increasing opportunities in Scotland for the provision of 
maintenance and overhaul services to avoid the high costs of returning large plant items 
to the manufacturers. There will also be some work for Scottish fabrication yards from 
marine generators so long as the development of these is supported by public subsidy, 
but marine energy is always likely to be a fringe activity. 

 
2.    The design criteria presently used to assess the very large increases in transmission 
capacity required to carry Scottish wind power to the South of England need to be 
reconsidered in that they result in overgenerous capacity and un-necessary costs for the 
consumer. Under the present arrangements, where profit is allowed by Ofgem as a 
return on investment, there is no incentive for Grid owners to minimise investment. 
Transmission capacity for wind power is currently assessed as that required for an 
output equal to 60% of installed capacity with the two highest capacity transmission 
circuits out of service. This is excessively generous for generation which makes virtually 
no contribution to firm capacity – more realistic criteria should be adopted, as for 
example using a lower multiplier (the technical advisor to the Beauly- Denny Reporters 
suggested 20% in his report) or adopting a single circuit outage criterion in conjunction 
with automatic disconnection on the few occasions when wind power is in excess of 
available transmission capacity. Were more realistic criteria to be adopted it would 
greatly ease the problems of providing the necessary transmission capacity as well as 
reducing costs for consumers.  
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As regards exports, Scotland has in the past benefited from a healthy electricity export 
trade with England but this was with despatchable plant, nuclear and fossil, where it was 
generally possible to undercut costs in England. No such trade based on lower costs is 
possible with renewables so that any exports would need to rely on contributing to 
statutory targets in England and Wales, offering no benefit to the Scottish electricity 
consumer. Failing that, any surplus renewable energy would need to be dumped, as is 
the case with excess wind power in Denmark, where energy is frequently dumped at low 
prices to Germany and Norway and then has to be re-imported later at much higher cost, 
to the disadvantage of the Danish electricity consumer. Indeed these costs have now 
reached such proportions that Denmark (as also Shetland) is said to be examining other 
alternatives such as hot water storage, not normally considered an economic use of 
electricity. 

 
Planning and Consents 

1.     The conduct of Planning Inquiries for wind farms is bringing the Planning System 
into disrepute, and risks weakening our long established democratic and accountable 
process of Government. For example the refusal of the Beauly-Denny Reporters to hear 
evidence from knowledgeable objectors on such matters as the faulty economic 
assessment employed to justify the proposal as well as consideration of alternative 
transmission proposals.  
 
There could be more than one way of meeting Governments targets for CO2 reductions 
and it should remain open to objectors to put forward their views no matter that these 
differ from the Governments’ present perceptions. 

 
2     Planning inquiries serve no useful purpose in reconciling Governments’ objectives 
and local interests unless they are seen to be open, fair and objective. In the past, 
inquiries (as for Torness) have been seen as an effective way of providing reassurance 
for local concerns. The recently introduced rules, whereby it is no longer permitted to 
question Government Policy, need to be withdrawn. 

 
Access to Finance  

 
1.     The high rates of return (paid for by consumers) and low business risks make 
renewables, such as wind power, attractive to developers and will tend to channel 
finance into these developments and away from more economic generation which would 
be of greater benefit to consumers. An example is the recent decision of Scottish and 
Southern to withdraw from the Cumbrian nuclear development. 

 
2.     Total costs for onshore wind are typically £187/MWhr. (a.) This is the cost of bulk 
wind generated energy at a point on the high voltage transmission system from where it 
is delivered into the lower voltage distribution systems to service consumers. It 
comprises capital costs, return on capital (including profit) for the developer, operation 
and maintenance, costs of additional high voltage transmission including losses, the 
provision of back up generating capacity equivalent to some 92% of the wind capacity 
(for when the wind does not blow or blows too strongly) as well as the costs of running 
the back up plant inefficiently at part and varying loads. The £187/MWhr has to be 
compared with the current cost of bulk energy from conventional generation of some 
£60/MWhr.  The whole of these costs have to born by the electricity consumer whether 
in the form of purchase of the power, direct subsidy (presently one ROC per MWhr), 
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levies by National Grid for additional transmission costs and higher bulk energy prices 
through operation of back up plant at lower efficiencies. 
 
For offshore wind the costs are significantly higher at £265/MWhr (a) with the additional 
costs recovered via a larger subsidy, (two ROC per MWhr). 
 
As approximately one third of all electricity is used domestically, one third of the 
additional costs of wind energy will be directly reflected in domestic consumer’s bills (and 
subject to 5% uplift for VAT) with the remaining two thirds being born initially by 
commercial and industrial consumers (also subject to VAT, at up to 20% uplift). Naturally 
the bulk of the costs for commercial and industrial customers will eventually be reflected 
in the cost of living and will find their way through to domestic consumers and their 
families. The additional price of meeting the UK target of 30% renewables by year 2020 
has been quoted by DECC (‘Estimated Impacts of Energy Policies 2011’) as some 30% 
uplift to domestic consumers. This is stated to include, on a conservative basis, the 
effects of policies such as Carbon Pricing and Energy Saving Obligations but DECC 
accepts that it does not include all the costs of the policies within the electricity system. 
However even at this level it would result in approximately one third of all domestic 
consumers becoming fuel impoverished. Naturally the 100% target of the Scottish 
Government, were it achieved, would on a stand alone basis, result in massively 
increased costs for consumers.  

 
Note (a).  Based on cost data in DECC Reports by Mott MacDonald Consulting 
Engineers. Parsons Brinkerhoff Consulting Engineers Arup Consulting Engineers Poyry 
Consulting Engineers  And levelised costs in Report by Institution of Engineers and 
Shipbuilders in Scotland - (Author Colin Gibson, retired Power Network Director National 
Grid) 

 
In summary therefore the total additional costs (b) to consumers in year 2020 of meeting 
the UK target of 36,600MW with a mix of on shore and off shore wind installations as 
above can be calculated as follows: - 
 
 

 On shore Combined Off shore 

Installed capacity MW 14,400  22,200 

Energy output TWhrs per 
annum 

31.5  62.2 

Costs (capital and running) 
as above £/MWhr  

187  265 

Costs per annum £ Billions                                                 5.89  16.48 

Total costs per annum £ Bn                                                                    22.37  

Cost per annum for CCGTs 
instead of wind £ Bn               

 8.64  

Extra costs for wind energy 
instead of CCGTs  £Bn 

 13.73  

Share of costs/annum £ Bn-
domestic consumers 

 4.58    

Share of costs/annum £ Bn 
- commercial and industrial                                       

 9.15  

Including Vat @ 5% 
(domestic)                       

 4.81               
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£Bn                   

 Including Vat @     20% 
(commercial and industrial) 
£Bn                                            

 10.98 
 

 

Additional direct cost in bills 
per domestic 
consumer/annum    

 £192  

 
Based on an average household bill of £500 this £192 represents an increase of 38% as 
a direct result of current renewable energy policies. Moreover if say some 90% of 
commercial and industrial costs eventually find their way through to consumers the total 
additional cost of these policies averaged over the 25M households in the UK amounts 
to some £590 per annum each. 
 
These costs, large as they are, are further increased as a result of other aspects of 
energy policies such as the Carbon Trading and Emissions and Energy Consumer 
Obligations. DECC estimate (they say conservatively) that in total these will result in an 
increase of some 20% in electricity prices to domestic consumers in year 2020. Added to 
the above system costs the total increase in electricity price for the domestic consumer 
would amount in 2020 to 58%. (c)(d) 

 
Note (b): -In an electricity supply system the operation of any generating unit has 
implications for the operational costs incurred by other units. Therefore any cost analysis 
should strictly be carried out by assessing total system costs using a model of the whole 
system. However since the abandonment of whole system plant scheduling with the 
adoption of NETTA in 2001, this data is no longer available for the UK system and any 
cost analysis must necessarily use simplifying assumptions.  The above calculation uses 
levelised costs (as does DECC), and also employs assumptions which, if anything, 
understate the real costs of wind energy to the consumer. 
 
Note (c) :- See also CEO British Gas in Times Newspaper Thursday Feb 23  2012 
‘Government mandated costs (including renewables support) represent £150 on an 
average household energy  bill and are set to increase by more than half in the next 
three years.’ i.e. some 50% increase on electricity bills by 2015. 

 
Note (d):-In ‘Estimated Impacts’ DECC suggest that for electricity bills these price 
increases will be more than offset by reduced consumption from greater efficiency of use 
but there seems no good reason for these claims and nor are they accord with long 
experience. It seems more likely that any reductions in consumption will be a reaction to 
large price increases, in part from Government energy policies.  In a leaked memo dated 
5 Sept the No10 Energy Advisor stated ‘We find the scale of household energy 
consumption savings calculated by DECC to be unconvincing’. 
 
Skills and Workforce Development  

 
1.     There seems no real prospect of significant manufacturing for renewables in 
Scotland. Most Scottish engineering graduates, even when Scotland had a larger 
engineering industry, have always found it necessary to move to England or overseas, 
and that is not likely to change. There should however be no shortage of good 
engineering talent provided young engineers can see a good career structure and an 
end to stop-go energy policies. 
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There is however a real risk that the high cost of electricity will result in a net loss of 
employment opportunities in Scotland; see reports (c) below where Verso suggest a loss 
of two jobs in Scotland for every job gained in Renewables and the EU report estimates 
a net loss of employment in the UK as a whole.  

 
Note (c):- Report by Verso Economics  
Report by European Union. ‘EmployRES. The impact of Renewable Energy Policy On 
Economic Growth and Employment. (2009)     

 
Energy Market Reform 

 
1.    The consultation proposals released by the UK Government fail to provide clear 
objectives for the generators for the provision of economic generating plant in the 
consumers’ interest but instead will introduce even more interfaces, complexities and 
costs into what is already an unnecessarily fragmented industry. It is no coincidence that 
the UK electricity supply industry is now largely owned by more integrated electricity 
suppliers from France and Germany all of whom in their home territories have an 
obligation to supply at economic costs     

 
Conclusion 

 
I trust this submission will assist the Committee in their deliberations and I shall be 
happy to expand on the issues raised and attempt to provide such additional information 
as may be helpful. 

 
Donald Miller. FEng. FRSE. 
27 February 2012 
 


