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SUBMISSION FROM TONY MACKAY OF MACKAY CONSULTANTS 

1. I was invited by the Committee to submit evidence on renewable energy for 
their meeting on 9 December 2015. That follows evidence I submitted to the 
Committee for their recent inquiry into Ensuring Scotland’s Energy 
Security. 

2. The key points of my evidence are: 

 renewable energy now accounts for a large share of electricity 
generation in Scotland and that share will continue to increase over 
the next few years 

 onshore wind farms account for about 70% of the installed renewable 
energy capacity, hydro 21% and other renewables only 9% 

 however, electricity only accounts for 18% of total energy 
consumption in Scotland; petroleum (oil products) accounts for 42% 
and gas 37% 

 the residential sector accounts for 34% of energy demand, transport 
33%, industry 14% and services 13% 

 renewable energy’s current contribution to residential and transport 
demand are tiny and must be increased substantially 

 Scottish Government’s energy policies are largely devoted to 
electricity; they need to give much more attention to other energy 
sources, notably oil and gas 

 progress with offshore wind farms in Scottish waters has been very 
disappointing 

 progress with marine energy – wave and tidal power - has been even 
worse, as demonstrated by the recent collapse of Aquamarine Power 
and Pelamis Wave Power 

 there need to be radical improvements in R&D for marine energy and 
other renewable energies in Scotland, particularly more commercial 
realism 

 the reduction of subsidies for onshore wind farms is economically 
sensible; the current subsidies are much too high and have resulted 
in “supernormal profits” for wind farm companies and landowners. 

3. I am an economist who has specialised in energy economics for about 30 
years. For most of that time my work concentrated on the oil and gas industry. 
However, in the last ten years I have undertaken many consultancy studies 
for the renewable energy industry, both in Scotland and overseas. 
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4. For example, I recently spent three months in the South Pacific producing 
renewable energy strategies for Papua New Guinea (PNG), the Solomon 
Islands and Vanuatu.  Those strategies concentrate largely on solar, tidal and 
wind power. I had previously worked full-time as the economics adviser in the 
Department of Energy in PNG for eight years. 

5. My company has also recently completed a U$ 450,000 project to compile a 
climate change policies database for Saudi Aramco, which is the national oil 
company of Saudi Arabia. The database currently includes 290 policies from 
35 countries plus those of international bodies such as the United Nations and 
the European Union. Saudi Aramco have asked to update the database 
regularly and also to extend the coverage to include policies from as many 
other countries as possible. 

6. I have also done many business plans and economic impact studies for 
renewable energy projects in Scotland, and believe I have a good 
understanding of what is happening in the industry and its prospects. 

Renewable energy in Scotland 

7. There has been substantial growth in renewable energy, notably wind energy, 
in Scotland in recent years and it now accounts for a large share of electricity 
production in the country.  It is a high priority of the Scottish Government, 
consistent with UK commitments on climate change including the reduction of 
CO2 emissions. 

8. The main sources of renewable energy in Scotland are: 

 onshore wind 

 hydro 

Plus to smaller extents: 

 offshore wind 

 solar 

 wave energy 

 tidal energy 

 biomass 

9. I highlighted in my earlier evidence to the Committee that the electricity 
industry is only one part of the energy industry in Scotland, although the 
Scottish Government clearly regards it as the most important. Detailed 
statistics for 2014 are not yet available but those for 2013 show that 
petroleum products accounted for 42% of energy consumption in Scotland, 
natural gas 37%, electricity 18% and other energy sources 3%. Those 
statistics are illustrated in the pie chart below. 
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 Figure 1: Energy Consumption in Scotland, 2013

 

10. The residential sector accounted for 34% of energy demand (total final 
consumption) in Scotland in 2013, transport 33%, industry 14% and services 
12%. These percentages are unlikely to change significantly in the near 
future. 

11. Most of the demand from the residential/domestic sector is for gas for heating, 
with a smaller amount for electricity.  The transport demand is virtually entirely 
for liquid petroleum fuels, notably petrol and diesel. Demand from the other 
sectors is for a mixture of oil, gas and electricity. 

12. Energy demand/consumption in Scotland has actually fallen in recent years, 
mainly because of the impact of energy efficiency and conservation 
measures. Some of those policies were introduced by the Scottish 
Government.  Other impacts on demand have included high oil prices. 

13. This downward trend is quite common in developed countries, notably in the 
European Union (EU), as shown by statistics from the International Energy 
Agency (IEA) and other bodies. The rate of decline in Scotland has been 
similar with those in the UK as a whole, Germany and Scandinavian 
countries. 

14. I have written many times that I believe that Scottish Government’s energy 
policies have concentrated far too much on electricity, to the neglect of other 
energy sources, notably oil and gas. 

15. Renewable energy is very important for electricity generation in Scotland but it 
could also make a much greater contribution to other demands such as 
transport and domestic energy consumption.  I believe that these issues have 
been neglected by the Scottish Government and other bodies. 

16. For example, biofuels could replace some of the petrol and diesel used for 
road transport. Our database for Saudi Aramco includes many such initiatives 
in other countries but there has been little interest in Scotland. I also believe 
that we should do be doing much more to reduce transport demand, notably 
through better public transport. 

17. Similarly, I believe there is great potential for reducing gas consumption in the 
domestic sector/households in Scotland but regrettably that is a low priority of 
the Government.  Examples are better insulation in both existing and new 
houses. 
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18. I believe that energy policies should be directed much more to reducing 
energy demand, rather than changing the composition of electricity supply. 
The Government’s energy policies are largely directed at the latter. 

19. I comment below briefly on progress in Scotland with each of the main 
renewable energy sectors. 

Onshore wind 

20. Onshore wind now accounts for most of Scotland’s renewable energy. A 
recent briefing paper by Scottish Renewables states that onshore wind 
currently accounts for 5,182 MW (megawatt) or just less than 70% of the 
installed renewable energy capacity of 7,444 MW as at June 2015. 

21. That capacity has increased substantially in recent years and the growth trend 
is expected to continue.  The Scottish Renewables paper forecasts a +58% 
increase to 8,171 MW in 2020, which would be 68% of the forecast total of 
11,945 MW. 

22. However, the actual growth may be less than predicted because of recent 
changes in the UK Government’s subsidies for wind farms. Nevertheless, 
there can be little doubt that onshore wind will continue to be the main source 
of renewable energy in Scotland. 

23. The UK Government recently announced cuts in the subsidies for onshore 
wind farms.  These cuts have been heavily criticised by the Scottish 
Government, Scottish Renewables and other bodies. However, I believe that 
the cuts are justified because they are a poor use of public money. 

24. Mackay Consultants recently conducted a detailed study for one of the main 
investors in the renewable energy industry of the financial performances of 
wind farms in Scotland. This showed that the average annual profit – defined 
as the rate of return on capital employed – was 22%.  That is more than 
double the overall average of about 10%. Indeed, many utilities are happy 
with average annual profits of about 5%. 

25. Much of the higher profits from onshore wind farms is attributable to the 
subsidies from the UK Government, particularly the prices paid for the 
electricity generated through the feed-in tariffs. Our study concluded that the 
subsidies paid were between 2.5 and 3 times more than necessary for the 
wind farms to be built, with a best estimate of about 2.7. 

26. I believe that there is a very strong case for public subsidies for the 
development of “new” industries such as renewable energy, including offshore 
wind farms, and it is obvious that the existing subsidies or financial assistance 
have been very important in the development of the wind farm industry in 
Scotland. However, it now seems clear that the level of subsidies for onshore 
wind farms has been much more than necessary and has continued for much 
longer than needed. 

27. Our report shows that the main beneficiaries of these subsidies have been 
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 wind farm companies from outwith Scotland 

 landowners 

28. Some community groups have also benefited from the wind farms in their 
areas but the above two groups have made large “supernormal profits”, in the 
economics jargon. Because of that I believe that the reduction in subsidies is 
a sensible decision. 

Offshore wind 

29. In contrast, there has been very disappointing progress with offshore wind.  
There is currently only one offshore wind farm in operation in Scottish waters, 
in the Solway Firth and most of the turbines there are actually in the English 
part of the firth. 

30. There are various plans for offshore wind farms in the Moray Firth, Firth of 
Forth and elsewhere, but very little progress. That is in marked contrast with 
developments offshore England and Wales, and also elsewhere in the 
Southern North Sea, such as offshore Denmark, Germany and the 
Netherlands. 

31. I find it difficult to understand why there has been such disappointing progress 
in Scotland. The companies involved are clearly concerned about the higher 
development and operating costs in Scottish waters.  However, the pricing 
policies for electricity in Scotland (and elsewhere in the UK) should be able to 
give them acceptable rates of return on their investments. 

32. The Scottish Renewables briefing paper predicts that there will be an 
additional 1,142 MW installed capacity of offshore wind by 2020, which would 
account for just less than 10% of the total renewables capacity. I hope they 
prove right but I believe they are very optimistic. 

33. I also believe that there should be more public sector support for offshore 
R&D. Statoil’s plans for an experimental floating wind farm off Peterhead 
seem to be a good example of that. 

34. I hope that the Economy, Energy and Tourism Committee can identify 
solutions to the problems affecting the plans for offshore wind farms in 
Scottish waters. 

Hydro power 

35. Hydro power is the second most important renewable source in Scotland, with 
a long history including the establishment of the North of Scotland Hydro-
Electric Board (the “Hydro Board”) in 1943.  The Scottish Renewables 
statistics show that hydro accounts for 1530 MW or 21% of the current 
renewables installed capacity. Most of that is “large scale hydro”, as distinct 
from small scale. 
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36. However, the Scottish Renewable forecasts for 2020 show only a tiny 
increase in hydro capacity. Its share of the total is predicted to fall from 21% 
to less than 14%. 

37. I believe these forecasts are realistic because it seems clear that most of the 
hydro potential in Scotland was developed many years ago.  My company is 
currently working on a few run-of-the-river schemes in the Highlands but all 
are very small scale. 

Marine energy, wave and tidal 

38. Recent progress with marine energy in Scotland has been very disappointing, 
particularly in the context of Alex Salmond’s claim that Scotland is the “Saudi 
Arabia of marine energy.”  Two of the leading companies – Aquamarine 
Power and Pelamis Wave Power – have recently gone out of business, with 
large financial losses for both their private sector investors and the public 
bodies which supported them. 

39. There is an important distinction between wave and tidal power. I am an 
economist and not an engineer but have beentold that most of the problems 
concern wave power and that there is still optimism about the potential for 
tidal energy in Scotland, particularly in the Pentland Firth. 

40. I have been involved with the marine energy industry for about 20 years, both 
in Scotland and Canada.  Some of my engineer friends have often told me 
about their doubts over the R&D work being undertaken in Scotland, 
particularly at the European Marine Energy Centre (EMEC) in Orkney. 

41. I passed on those doubts to the Energy Team at Highlands and Islands 
Enterprise (HIE), who have provided a lot of the financial assistance for the 
companies involved, but those doubts were ignored…as usual. I told HIE 
officials a long time ago that I believed Aquamarine and Pelamis were in 
serious financial trouble but they disagreed with me. 

42. The Scottish Government reacted to the problems by setting up Wave Energy 
Scotland, as part of HIE, but I believe it has got off to a very poor start. There 
seems to be little or no financial/economic expertise, so unfortunately it seems 
likely that the mistakes that sunk Aquamarine and Pelamis may be made 
again. 

43. I am strongly in favour of public sector investment in energy research and 
development (R&D), particularly for marine energy. However, the R&D funds 
to date have been badly managed and resulted in huge losses of public sector 
money. 

44. I hope that the Committee’s inquiry will lead to better use of public sector 
money for renewable energy in Scotland. 

Tony Mackay 
December 2015 


