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Economy, Energy and Tourism Committee 
 

11th Meeting 2012, (Session 4), Wednesday, 28 March 2012 
 

Renewables Inquiry 
 
Background 
 
1. The following submissions has been received in response to the Committee’s 
call for evidence: 

 Aquamarine Power 

 Alliance of Sector Skills Councils in Scotland 

 Skills Development Scotland 

 Professional Engineering Institutions 
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SUBMISSION FROM AQUAMARINE POWER 

About Aquamarine Power 
Aquamarine Power is a wave energy company, with head offices in Edinburgh and 
further operations in Northern Ireland, Orkney and the USA.  In 2009 the company 
successfully deployed its flagship technology, known as ‘Oyster’, at the European 
Marine Energy Centre (EMEC), in Orkney. The device operated successfully for 
6000 hours over two winters. In Autumn last year the company installed its next 
generation device – the 800 kW Oyster 800. It is currently being commissioned. 
 
Aquamarine Power’s goal is to develop commercial Oyster wave farms around the 
world. 
 
Aquamarine Power has signed an agreement with SSE Renewables to develop up to 
1,000MW of Oyster wave farms by 2020. Discussions are in progress with further 
potential development partners. 
 
Oyster is designed to capture the energy found in nearshore waves and convert it 
into clean usable electricity. It uses a simple hinged flap connected to the seabed at 
around 10m depth.  Each passing wave moves the flap which drives hydraulic 
pistons to deliver high pressure water via a pipeline to an onshore turbine which 
generates electricity.   
 
Multiple Oyster devices will be deployed in wave farms typically of 100MW or more.   
 
Aquamarine Power offers a wave farm site development service to support the 
growth of Oyster.  The company’s innovative computer modelling system allows it to 
identify and develop the best sites for wave energy production around the globe. 
  
Targets  
 
 Are the 2020 renewables targets (for electricity and heat) achievable? If not, 

why not?  

We believe the 2020 renewable electricity target for Scotland is achievable. In 
particular we believe the Scottish Government’s 1 GW target for marine energy can 
be achieved. 
 
However government plays a crucial role in ensuring the marine energy target is 
met. If the industry is to progress, it is important that government puts in place the 
support mechanisms to enable the first marine energy arrays to be developed, and a 
long-term revenue signal to incentivise investment in the sector. 
 
As our response will show, securing access to finance is the second major challenge 
to the industry, in addition to the technical challenge of proving new technologies 
which can successfully harness the power of the seas. 
 
In Scotland there are currently five gigawatts (GW) of renewable projects 
operational, under construction or consented. In addition to this there is a pipeline of 
23.5 GW of generating capacity, either in planning and scoping or already 



EET/S4/12/11/2 
 

3 
 

consented.  The current target to generate the equivalent of 100% of Scotland’s own 
electricity demand from renewables by 2020 roughly equates to 16GW of installed 
capacity.  It is quite clear that there is more than sufficient industry interest in 
developing Scotland’s renewable capacity to ensure the target is achieved.  This is 
not to suggest there aren’t challenges to be faced but to recognise that that there is 
confidence in Scotland’s renewable sector and if the current strong political support 
is maintained the targets can be met.  
 
Challenges  
 

a. Technology 

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

Scotland has a genuine global lead in marine energy technologies, both wave and 
tidal. In addition to some of the best wave and tidal resources in Europe, Scotland 
boasts a world-leading test facility at the European Marine Energy Centre in Orkney. 
Scotland is also home to the world’s largest commercial leasing round, with 1.6GW 
consented by the Crown Estate in the Pentland Firth and Orkney waters, plus further 
leased areas around Skye, the Western Isles and Shetland. 
 
The opportunity for Scotland is tremendous. If a number of firms are able to prove 
their technologies within the next few years, Scotland will have consolidated its lead 
and will have begun creating a global market with multi-£billion export potential 
 
 The key challenges for marine energy are: 

- Technical. Proving early stage technologies at scale at sea, and bringing 
down the cost of power. 

- Financial. Raising the necessary combination of grants, debt and equity to 
enable the first arrays. 

- Financial. A long term revenue signal via a marine energy feed in tariff. 

- Grid. An appropriate charging regime which does not disadvantage 
generation at the periphery of the UK and enables transmission upgrades 
to go ahead. 

- Consents. Ensuring timely and appropriate consents are gained. 

These challenges are closely linked. The leading marine energy companies have 
already successfully installed single full scale devices and a number of companies, 
including Aquamarine Power, are installing next-generation devices 
 
The next step for the industry is to install small arrays of 3MW to 10MW scale by 
2015, in order to demonstrate technology viability, bring down the cost of power and 
give confidence to attract new investment into the sector. At present costs are high. 
Single full scale prototype devices can cost around £10 million, with first arrays at 
around £5million to £8 million per MW installed. 
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To get these projects off the ground a number of non-technical challenges will need 
to met and will be covered in the questions on finance, supply chain, planning. 
 
 Are electricity generating or heat producing technologies compatible with 

the need for security of energy supplies?  

Yes, the generation or renewable energy insulates customers from volatile global 
commodity markets and reduces the flow of money out of Scotland. The UK currently 
depends on imports for 48 per cent of its gas imports with this figure expected to 
increase despite interest in shale gas and coal bed methane.  Scotland is faced with 
the enviable opportunity to be energy independent and renewable at the same time, 
the opportunity must be seized. 
 
By having a greater diversity of renewable energy sources, including hydro, pumped 
storage, wind, offshore wind, wave and tidal issue of variable supply become much 
less significant.  
 
The Committee on Climate Change estimates that even with 65 per of our energy 
provided by renewables in 2030, intermittency may cost just 1p per kilowatt hour. 
Other countries within Europe have successfully integrated higher proportions of 
renewables within their energy mix.  
 
Furthermore, future energy scenarios can still include base load generation which 
can be switched off at times of high renewables supply. During Hurricane Katia, for 
example, many UK fossil fuel power stations generated significantly less electricity 
than normal, as their generation was replaced by higher output from wind turbines. 
This illustrates the role that renewables can play in reducing fossil fuel consumption 
in power generation and UK carbon emissions.  
 
 Are our universities and research institutes fully geared up to the need for 

technological development, innovation and commercialisation? 

Scotland has a very positive and joined up approach to energy research. The 
Scottish Energy Laboratory and the Energy Technology Partnership already enable 
companies to identify appropriate research and test facilities and draw upon world-
class research expertise. 
 
More recently the launch of the Offshore Renewable Catapult Centre in Glasgow 
significantly enhances this existing capability. This TSB-funded centre will bring 
together Scottish research facilities with highly respected partners the Carbon Trust 
and Narec to bring focus and cohesion to the UKs research and development 
capability in offshore renewables. 
 
The Catapult centre will not only draw in significant public and private funding, but 
will bring industry and academia closer together – with the clear goal of 
commercialisation of the offshore renewable sector. 
 
Aquamarine Power maintains very strong links with leading Scottish universities, and 
also has an in-house research and development team at Queen's University, Belfast 
as well as a world-leading wave resource assessment team in Edinburgh.  
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This team works alongside the specialist marine energy research team at Queen's 
University, Belfast, with whom we have a long-standing research partnership.  The 
team at Belfast is led by one of our technical advisors Trevor Whittaker, Professor of 
Coastal Engineering.  
 

b. Supply chain and infrastructure 

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

More than 90 per cent of the Oyster supply chain was UK-based, with expertise and 
components from as far afield as Falmouth, Arnish, Fife and Orkney. 
 
There is currently sufficient supply chain capability in marine energy, but significant 
strides will need to be made to grow capacity in Scotland as offshore wind comes on 
stream. There may be significant competition within Scotland for scarce resources.  
 
The Scottish Government has made positive strides through the development of the 
National Renewables Infrastructure Plan which has identified the locations across 
Scotland which offer the biggest potential for private developers to base their 
manufacturing operations, with rapid job growth scheduled for 2014 and 2015. 
 
As part of this plan, Scottish Enterprise has established a £70m National 
Renewables Infrastructure Fund to support private sector investors in the 
development of manufacturing locations. For marine energy, it is essential we are 
not ‘crowded out’ by offshore wind. 
 
  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? 

The lack of grid infrastructure, and the closely related issue of transmission charging 
to Scottish islands are areas of critical importance to Scotland’s marine energy 
aspirations. Two thirds of the leased areas for marine energy are based on Orkney, 
Shetland or the Western Isles. The Crown Estate has granted 1600 MW of seabed 
leases to wave and tidal developers in its Pentland Firth and Orkney Waters leasing 
round and a further 125 MW leases elsewhere. Of these, 1150 MW are island based.  
 
The energy regulator Ofgem has put forward proposals on how to redraw the map on 
how generators pay for access to the UK grid. Their proposals, part of their 
consultation known as Project TransmiT, go some way to levelling out the charges 
across the UK - but still leave very high tariffs for the islands. 
 
The proposed charge is £10 per kW per annum for the north of Scotland, and £77 
per kW for the Western Isles. To put this in context, under Ofgem's proposals a 
10MW wave project in Wester Ross would face transmission charges of £100,000 
per year. But move the project 40 miles to the Western Isles, and the project would 
face an annual charge of £770,000 – nearly eight times the cost, and more than 
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enough to stop it leaving the drawing board. This is a big concern. The majority of 
proposed wave and tidal development in the UK is island based and would face 
swingeing island charges. 
 
In other words 66 per cent, or two thirds of the UK's total projected wave and tidal 
energy development aspirations, are dependent on island connections, at a rate 
which is unaffordable. 
 
We think this is not only unfair, but is discriminatory to island communities and the 
marine energy sector, and may be in breach of EU directives. It also misses the point 
that marine renewables are a major opportunity for UK plc. If fully socialised, the 
£400 million cost of the Western Isles interconnector would increase average 
consumer bills by 2 pence per annum. 
  
The issue is not restricted to the marine energy sector. Wind developers in the 
islands face the same issue, and our concern is that if the charges remain high, 
there will not be sufficient developers willing to underwrite the cost of grid 
infrastructure to the Scottish islands, and plans to put interconnectors in place will 
fail. 
 
We would encourage the Scottish Government to explore every avenue possible – 
ideally to solve the issue of transmission charging, but if this is not possible, to find 
some other solution which can enable renewable development to take. 
 
We would also encourage an approach which would enable transmission and 
distribution companies in Scotland to make anticipatory upgrades to the grid.  
 

c.  Planning and consents 

 Is the planning system adequately resourced and fit for purpose?  

The Scottish Government has been very positive in putting in place a framework for 
ensuring a timely and consistent marine energy consents process in Scotland. The 
formation of Marine Scotland has given focus to the requirement for marine consents 
and has to date dealt with consents in a timely and efficient manner. 
 
There have, however been concerns regarding the roles of Marine Scotland and 
Scottish Natural Heritage which have been addressed by the Scottish Government’s 
short life task force on consents.  
 
We continue to have concerns over the lack of appropriately qualified personnel in 
Marine Scotland and recognise this is related to the current very high demand from 
the private sector for similarly-qualified individuals. We would encourage the 
government to think innovatively how it can address this shortfall. 
 
We would also like to see, as soon as possible, a draft of Marine Scotland’s survey, 
deploy and monitor policy and a more positive approach to demonstration 
development in the vicinity of Natura 2000 designated sites. The precautionary 
principle precludes putting in place a single device with the intent of discovering how 
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it interacts (if at all) with relevant species. It is impossible to demonstrate no harm, 
and therefore no development can take place.    
 
  How can national priorities be reconciled with local interests?  

In particular, we would like to see SNH and Marine Scotland publish clear, concise 
procedural guidelines to give developers a very clear and straightforward 
understanding of what information is required and when, and to understand what 
information is required for statutory purposes and what information is ‘nice to have’. 
 
This would have the added benefit of reducing workload for all organisations 
involved. 
 
With marine energy, we believe there is a much closer alignment between national 
priorities and local interests than with some other forms of energy, particularly 
because the economic benefits of marine energy can be felt very close to where 
development takes place. 
 
In the example of Orkney, Aquamarine Power has spent over £3 million directly and 
employed over 40 local businesses in the deployment of two marine energy devices 
at EMEC. This type of economic activity and capacity building is closely related to 
the development which takes place, and local people can feel the benefit of 
developing marine renewables. 
 
This is analogous to Denmark, for example, where early, small-scale wind 
developments meant people could become involved in and enthused about 
renewable energy at an early stage in the industry’s development. 
 

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?  

There are considerable challenges in the financing of marine renewables. 
 
The goal of the industry is to be cost competitive with other forms of energy 
generation but in the period to 2020 costs will be relatively high and deployment 
rates will be low. Beyond 2020, when new technologies are fully proven, their 
generation potential will be high. 
 
The attraction for Scotland is that, in addition to a new form of renewable energy, 
Scotland has the potential to consolidate its existing global lead in marine energy 
technologies and build a world-leading export industry with up to 19,000 UK jobs by 
2020 and 68,000 UK jobs by 2050. 
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A study of the wind energy in Denmark undertaken by Aquamarine Power1 showed 
that one of the key factors in Denmark’s success story was that the government put 
in place a long-term, stable revenue incentive to encourage early development. 
 
Scotland has already taken this leadership position with 5 ROCs for wave energy 
and 3 for tidal, which it is anticipated will be harmonised at 5 ROCs across the UK. 
This, however, will only give sight of the incentive for projects installed by March 31 
2017.  
 
Beyond that, the view is unclear. The critical enabler for our industry will be the long-
term signal of a suitable marine energy feed in tariff (FIT). The shift from ROCs to 
FITs has already unsettled potential investors, and what we need now is a stable 
tariff that will stay in place, and not be tinkered with for a number of years. 
 
The UK Government has already signalled it will provide certainty on this issue by 
2014. The Energy and Climate Change Committee has urged DECC to deliver its 
decision in 2013. We agree with this position. There is no doubt this industry can 
deliver investment and growth, but early sight of the marine energy FIT will be key. 
 
In addition to a revenue incentive, early stage array projects will require grant 
funding. As stated earlier, first arrays will cost in the range £5 million to £8 million per 
MW. We believe early stage projects will need a combination of 5 ROCs, grants of 
25 per cent or higher, plus potentially some form of soft loan or government equity. 
 
There are currently a number of grant schemes available - £20 million from DECC 
via the Marine Energy Array Demonstrator fund (MEAD); £18million from the 
Scottish Governments Marine Renewables Commercialisation Fund (MRCF) and 
further funds from the European FP7 programme and NER 300 scheme. 
 
Whilst on the face of it, this support seems large, together these funds may enable a 
maximum of five 5MW projects, or a total of 25MW up to 2015.  
 
We believe that, if the UK has genuine aspirations to grasp a leadership position in 
marine energy, further funding should be provided to encourage more than 25MW of 
deployment in the next four years. 
 
To put it in context, DECC will provide a total of £20 million grant support for marine 
energy in the current CSR period. DECC provides a grant of £2 billion per annum to 
the nuclear decommissioning authority. 
 
This is an area where the Scottish and UK governments should continue to work 
closely together where support could be provided in the form of government-backed 
loans or government equity. 
 

                                                        
1 
http://www.aquamarinepower.com/sites/resources/Published%20papers/2914/The%20Danish%20wind%20industry%20198
0%20-
%202010%20Lessons%20for%20the%20British%20marine%20energy%20industry%20International%20Journal%20of%20th
e%20Society%20for%20Underwater%20Technology.pdf 
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To date, leading marine energy developers have leveraged £5 of private sector 
investment for every £1 of government support. Aquamarine Power has raised more 
than £70 million of investment of which just over £12 million has been grant support.  
 
If the UK is seeking a potential industrial growth narrative, marine energy offers 
significant potential.  
 
 What will the impacts be on consumers and their bills?  

We believe the impact of renewable support has been grossly overstated. In the 
average annual domestic electricity annual bill of £5812, the total cost of the 
Renewable Obligation (RO) is just £20. Wind receives less than half of that £20 (or 
1.8% of current consumer bills). By 2017, the RO will cost some £50 which would be 
the equivalent of 5.2% of electricity bills if other fossil fuels remain flat.     
 
From 2000 to 2010, and after adjusting for inflation3:  

 Average electricity bills increased in real terms by 30%  

 Average gas bills increased in real terms by 78% - peaking at 91% above 
2000 levels in the year 2009  

This has been overwhelmingly driven by one factor alone: the rising costs of fossil 
fuels. From 2000 to 2010, and again after adjusting for inflation:  

 The price paid by power producers for coal increased in real terms by 71%  

 The price paid by power producers for natural gas increased in real terms by 
90% - peaking at 123% above 2000 prices in the year 2008  

Coal and gas are used to produce 73% of our household electricity, and gas for 
heating 80% of our homes, leaving us vulnerable when wholesale fossil fuel prices 
rise, as they have done in recent years. The price power producers pay for gas has 
gone up 90% in real terms in the last ten years4. 
 
Ofgem anticipates that the lowest 2020 domestic fuel bills would be likely to be 
realised under a ‘Green Stimulus’ scenario in which the UK reaches its 2020 
renewable energy target5.  
 
Contrary to much media coverage, the latest YouGov Sunday Times poll (Nov 
2011)6 of nearly 1,700 people showed a clear and significant majority remained 
firmly in favour of renewable energy subsidies, wind farms, and solar installations. 

                                                        
2 NERA Economic Consulting - Energy UK – Energy Supply Margins: Update June 
3 All figures are in 2005 prices. Source for all figures: DECC Energy Price Statistics: 
http://www.decc.gov.uk/en/content/cms/statistics/energy_stats/prices/prices.aspx 
4 DECC, Quarterly Energy Prices, table 3.2.1: 
http://www.decc.gov.uk/en/content/cms/statistics/energy_stats/prices/prices.aspx 
5 http://www.ofgem.gov.uk/markets/whlmkts/discovery/Documents1/Discovery_Scenarios_ConDoc_FINAL.pdf 
 
6 
http://cdn.yougov.com/cumulus_uploads/document/gm4jg0973n/Sunday%20Times%20Results%20111125%20VI%20a
nd%20Trackers.pdf 
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Nearly three quarters want to see more solar power and 56 per cent want more wind 
farms, compared to only 35 per cent who want more nuclear and 16 per cent who 
want more coal power. 
 
More significantly, 60 per cent think it is right for the government to subsidise wind 
farms to encourage investment in new capacity, compared to just 26 per cent who 
oppose such policies and 15 per cent who don't know. 
 
Similarly, 47 per cent think wind farms are a realistic way of combating climate 
change, compared to 36 per cent who don't, with the remainder unsure. Meanwhile, 
over two thirds think solar power can realistically combat climate change. 
 

e. Skills and workforce development 
 

 Will Scotland have sufficient home-grown skills to attract inward 
investment? Are current policies producing the move towards Science 
technology Engineering and Maths subjects at schools and 
universities? Is the skills transfer from the oil and gas sector being 
realised? 

 
Aquamarine Power has a workforce of 58, of which 85 per cent has a degree as a 
minimum qualification. 48 per cent staff have a masters or PhD.  
  
We have had a very positive experience in recruiting graduates from Scottish 
universities and from offering paid work placements to undergraduates. We have 
also had some success in recruiting experienced staff from the oil and gas sector, 
although our capacity to offer competitive reward packages is a challenge. 
 

f. Energy market reform and the subsidy regime 
 

a. Are the reforms of the energy markets and subsidy regimes at 
both UK and EU level sufficient?  

 
As the previous answer on finance refers, the proposed introduction of a feed in tariff 
under the EMR to replace ROCs in 2017 has created further uncertainty for potential 
investors – the very opposite of what the marine energy sector requires. 
 
The sooner the UK Government can give an indication of the level of the marine 
energy FIT the better.  
 
The reform of transmission charging by Ofgem under Project TransmiT is also a 
significant cause for concern for the marine energy sector on particular. Together, 
the uncertainty created by these reforms, and the lack of clarity on their outcome, 
has the potential to delay new investment in the sector – at the very moment where 
high levels of financial support are required. 
 
In Europe, the announcement in November 2011 of an agreed position paper on 
ocean energy, supported by Belgium, Denmark, Norway, France, Ireland, 
Netherlands, Portugal, Spain and the UK, showed that the potential of marine energy 
is moving up the European energy agenda. 
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The paper "Towards European industrial leadership in Ocean Energy in 2020"7 
highlights the potential of ocean energy to satisfy 15 per cent of EU energy demand 
and create 314,000 new jobs across Europe by 2050, and calls on the European 
Commission to fully recognise this potential by including the sector in the EU's 
Strategic Energy Technology (SET) plan. 
 
The paper also has the full support of the Scottish Government, the British-Irish 
Council and the European Ocean Energy Association. 
 
SET plan inclusion is an important goal. It would recognise the potential for ocean 
energy to make a contribution to Europe's carbon reduction goals - and would unlock 
significant new funding to support the sector's growth. 
 

Aquamarine Power 
29 February 2012 
 

 

                                                        
7 http://www.decc.gov.uk/assets/decc/11/meeting-energy-demand/wave-tidal/3610-position-paper-towards-euro-ind-
leader.pdf 
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SUBMISSION FROM THE ALLIANCE OF SECTOR SKILLS COUNCILS IN 
SCOTLAND 

 
About Alliance Scotland 
 
The Alliance of Sector Skills Councils in Scotland is tasked with representing, 
promoting and supporting the work of licensed Sector Skills Councils (SSCs) in 
Scotland. Together, SSCs articulate the voice of the employers on skills issues and 
they are key partners in the delivery of a world class skills base for Scotland.  
 
The Alliance in Scotland’s core purpose is to: 
 

 Act as the collective voice of the SSCs; 
 Promote understanding of the role of SSCs within the skills system across 

Scotland; 
 Co-ordinate policy positions and strategic work on skills with stakeholders; 

and 
 Help build the performance capability of the SSCs to ensure they continue to 

work effectively on the employer-driven skills agenda. 
 
Background 
 
The Alliance in Scotland is grateful for the opportunity to submit evidence to the 
Economy, Energy and Tourism Committee’s inquiry into the Scottish Government’s 
renewable energy targets. In view of its remit, the Alliance will restrict its submission 
to the skills-related issues arising from the target. 
 
In previous evidence to the Scottish Government and Scottish Parliament, the 
Alliance has emphasised the huge potential the renewable energy sector offers for 
future job creation and skills development in Scotland. Recent research for Scottish 
Renewables has identified the potential for more than 28,000 full-time equivalent 
jobs to be created in the offshore wind sector alone, with indirect and induced effects 
generating an additional 20,000 jobs by 2020. 
 
We have also highlighted the crucial role Government has to play in ‘ramping up’ 
demand in this sector of the economy through its own procurement activities as well 
as through the legislation and regulations it creates and the targets it sets itself. To 
realise the potentially considerable employment and economic development benefits 
of renewable energy, we think it is right that the Scottish Government should set 
itself suitably ambitious targets to expand Scotland’s capacity for generating 
electricity from renewable sources. 
 
At the same time, we have also emphasised the importance of committing up-front 
investment in skills and training to ensure Scotland has an appropriately skilled 
workforce to be able to take full advantage of these benefits and to maximise the 
number of jobs that could potentially be created by the growth of the renewable 
energy sector. Anticipating the precise scale of future growth in the renewable 
energy sector remains a challenge and requires an act of faith by government to 
invest in skills development right now on the understanding that emerging sectors 
such as offshore wind will only really start to take off in around 2014/15. 
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Key issues 
 
Up-front skills investment should have a focus on addressing some specific existing 
and emerging skills-related issues that, if not addressed, could seriously hamper 
future growth in the renewable energy industry. 
 
Ageing workforce 
 
Many of those existing industries that will contribute towards providing the skills to 
enable growth of the renewable energy sector in Scotland appear to be experiencing 
an ageing workforce, notably the power generation sector, which is forecasting large 
percentages of its workforce will retire over the course of the next 10-15 years. The 
causes of these demographic problems are many and varied but include: the long-
term consequences of the de-layering and downsizing that occurred following the 
privatisation of former public sector industries; the retirement of 1960’s baby-
boomers; the relatively low level of female employment across much of this sector; 
and the difficulties many employers have found in recruiting young people because 
of the perceived unattractiveness of many jobs in the industry. 
 
It is also important to address this issue now, since there is currently an important 
window of opportunity for younger workers entering the industry to gain valuable 
skills and knowledge based on the extensive experience of more senior members of 
the workforce. 
 
With large numbers of skilled people forecast to leave the power generation industry 
over the course of the next decade, there is a pressing need to identify new sources 
of recruits to fill the looming gaps, with a particular focus on engaging with under-
represented groups, such as women and ethnic minorities. 
 
Existing skills gaps and shortages 
 
The wind industry is already suffering from a shortage of suitably skilled workers. 
Specifically, employers in the industry are currently facing difficulties in filling 
vacancies for project managers, electrical engineers and turbine technicians. 
 
Furthermore, the Institute for Public Policy Research (IPPR) report ‘The Future’s 
Green: Jobs and the UK Low-Carbon Transition’ summarises a selection of evidence 
on skills gaps and shortages in the large-scale renewables industry, notably: 
 

 Wind and marine technologies require ‘new combinations of old skills’ which 
are in much shorter supply, leading to poaching of staff and therefore high 
levels of churn;  

 Employers are often compelled to train on the job, as ready-made 
combinations of skills are not currently available in the market place;  

 There is a shortage of experienced trainers, both for Science, Technology, 
Engineering and Mathematics generally, and renewables specifically; 

 Recruitment for remote sites (such as the north of Scotland, where many 
renewable assets will be based) is particularly difficult.  
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Quantifying existing and emerging skills gaps and skills shortages in the renewable 
energy sector is a key priority, as well as working with providers and others to 
address them. 
 
Uptake of Science, Technology, Engineering and Maths (STEM) subjects 
 
As the call for evidence recognises, the take-up of STEM subjects at school and 
university is vital if we are to ensure the future workforce is large enough and can 
provide the necessary skills to meet the particular requirements of the renewable 
energy sector. 
 
Although the supply of STEM graduates and postgraduates has increased in recent 
years, with demand for specific skills expected to increase greatly over the next 
decade or so, the supply of STEM skills is not predicted to increase at the same rate, 
meaning that the number of new engineering graduates entering the wind industry is 
unlikely to be sufficient to support the growth demands of the industry. 
 
The picture is particularly concerning in the disciplines of electronic/electrical 
engineering and production/manufacturing engineering, both of which are important 
to the development and deployment of renewable energy technologies. 
 
Although some of the historical issues driving the low percentage of engineering 
graduates entering the renewable energy sector have been addressed, such as 
unclear industry prospects, concerns about career path progression, and salary 
levels, there is evidence to suggest that more needs to be done to address this 
problem and to encourage greater numbers of young people to study all engineering-
related subjects at HE level. 
 
An adequate supply of Science, Technology, Engineering and Mathematics (STEM) 
qualified individuals is both a critical short and long-term issue for the renewable 
energy sector. In the short term action needs to be taken now to ensure that 
renewable energy firms have access to sufficiently qualified staff. This could be 
through incentives to retain engineers and other STEM qualified individuals in the 
labour market for longer, or working with the immigration system with a view to giving 
priority to would be immigrants with those specific skills the country needs. 
 
In the longer term more needs to be done with young people (including at an early 
age) to change attitudes about the attractiveness of STEM subjects and the career 
opportunities they can lead to. 
 
Europe-wide research indicates that children appear to form strong attitudes towards 
occupations at an early age which will influence their later choice of study. Evidence 
suggests that pre-school intervention is critical in creating more positive attitudes 
towards Science and Technology, and other associated subjects. If we are to 
increase interest in Engineering and Technology as a career in the long-term, 
government, employers, institutions, policy-makers, funders and other stakeholders 
need a greater recognition of the need for interventions designed to interest and 
enthuse young people at a much younger age. 
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Evidence in Scotland suggests that giving younger children direct experience of low 
carbon industries through educational visits is an important way of developing their 
enthusiasm for STEM subjects at an early age and encouraging them to pursue 
these subjects at a later stage, by giving them direct exposure to the interesting 
careers this would ultimately allow them to take up. 
 
Given that fresh graduates will not satisfy the demand for specific skills, firms must 
also look inward and make significant investments in training and Human Resource 
(HR) processes to generate in-house capabilities and experience. 
 
Oil and gas – skills transfer 
 
There is clearly a major opportunity for people currently employed in the oil and gas 
sector to transfer their skills into the renewable energy industry. However, since 
demand for skilled workers and associated career opportunities in the oil and gas 
sector remain relatively buoyant, there is currently limited evidence of large numbers 
of people leaving the oil and gas industry to pursue a career in renewables. 
 
That said, the latest Labour Market Intelligence report for the oil and gas industry, 
commissioned by Opito and Skills Development Scotland, suggests an increasing 
awareness amongst the oil and gas industry workforce of growing opportunities for 
future career development in the renewable energy sector, and the need to upskill 
and to reskill to be able to take advantage of these opportunities. 
 
As the renewable energy industry matures and long-term career opportunities 
become more certain, it is reasonable to expect that an increasing number of 
workers currently employed in the oil and gas sector will seek out those opportunities 
and will transfer their skills into the renewables sector. 
 
Learning provision 
 
While broadly in balance at present, available learning provision is likely to be 
inadequate to meet the level of demand generated by the renewable energy sector 
in the future. One of the downsides of a demand-led skills system is that for 
emerging sectors (such as renewable energy), a lag is likely to occur between when 
employers actually start to demand specific skills and when education providers can 
respond. Action to mitigate such a lag between demand and supply is vital if 
Scotland is to gain a competitive advantage globally with respect to renewable 
energy. 
 
Teachers are an obvious key path in motivating young people to learn and to take a 
strong interest in a particular subject or career path.  Therefore, continuing to invest 
in quality teaching staff and in attracting young scientists into the teaching profession 
will offer high quality role models to young people – role models that they can relate 
to and who are able to ignite young peoples’ enthusiasm for STEM learning and 
careers. 
 
Offering incentives to schools to recruit teachers with a STEM background would do 
much to raise the profile of STEM-related subjects in schools.  This could also work 
to promote STEM degree courses in teacher training colleges.  Incentives/ support 
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could also be offered to schools to encourage them to set up STEM/ low carbon 
clubs. Incentives for individuals to study STEM subjects at Higher level onwards 
would also be likely to increase participation. 
 
Manufacturing capacity 
 
The development and growth of greater manufacturing capacity in areas such as 
wind turbines is essential for the successful development of renewable energy. 
Understanding these supply chain linkages, identifying and addressing any 
associated skills issues, and providing effective support across the supply chain will 
be another essential prerequisite for the development of a strong and vibrant 
renewable energy sector. 
 
Careers advice 
 
Positive, high quality careers advice delivered in schools which is based on accurate 
and appropriate information and delivered in an impartial manner is absolutely 
crucial to encouraging more people in STEM-related careers.  The importance of 
overcoming the misconception that engineering (and the industries that employ 
engineers and scientists) is a dirty, out-moded and declining career option cannot be 
over-estimated. 
 
The development and integration of vocationally based subject courses is an 
important element to increasing access to STEM-related career opportunities for all 
those with the desire to succeed in the low carbon industry, whatever their preferred 
learning route.  On this subject, the merit of vocationally-based courses should not 
be under-sold by any educational institution. 
 
Employers, in collaboration with their Sector Skills Council, are already undertaking 
work to improve the availability of clear, concise and accessible information on the 
career pathways and opportunities open to young people in renewable energy sector 
both now and in the future (e.g. job profiles, case studies, etc.).  Innovative methods 
of getting this information to young people are also being actively explored, including 
the internet, social networking sites, sporting/entertainment events, etc. 
 
Education-industry exchange 
 
Schools should do more to encourage stronger representation of STEM-related 
industries and experience on school governing bodies. STEM and/or low carbon 
committees of school governing bodies would also be able to offer advice on 
appropriate learning activities and promote links with industry. 
 
There is also a need for greater encouragement of young people to enter STEM 
studies by employers through increased access to, and promotion of, bursary and 
employer sponsorship schemes. This creates a closer relationship between the 
young person and the employer – increasing the likelihood that (i) the young person 
will go on to pursue a career in a STEM area and (ii) increasing the likelihood that 
the young person will actually want to work for the employer supporting them (a win-
win situation for both the young person and the employer). It is widely recognised 
that fostering these kinds of relationships between a student and those that are able 
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to offer appropriate (in this case industry-specific) mentoring and other forms of 
pastoral support are key to delivering successful outcomes to young people. A sense 
of feeling one step removed from industry will not benefit the young person and may 
discourage them from entering the industry. 
 
At post-graduate level, STEM-related education would benefit from a reinforced 
focus on closer collaboration with industry and involvement in community-related 
projects. 
 
More active support and encouragement for STEM graduates thinking about starting 
a career in low carbon sectors would also be beneficial. 
 
Incentivising local employment and skills development 
 
Experience from other countries suggests that it should be possible to introduce 
specific provisions to ensure that the growth of the renewable energy in Scotland 
directly benefits Scotland’s economy and job market. For instance, it would be worth 
exploring whether firms looking to take advantage of Scotland’s significant 
renewable energy resources could be contractually obliged to source a fixed 
proportion of their workforce from the local jobs market or to make a defined 
commitment to local skills development. 
 
Conclusion 
 
From a skills perspective, the Alliance is strongly supportive of the Scottish 
Government’s renewable energy targets as a key driver for the future development 
of the renewable energy industry in Scotland with potentially significant associated 
opportunities for employment and economic development. 
 
The level of ambition for the industry expressed by the target must be matched by a 
similarly ambitious programme of up-front support to enable the development of 
those skills needed for Scotland to take full advantage of the associated employment 
opportunities. 
 
There is good evidence to suggest the Scottish Government is rising to these 
challenges and that the Scottish workforce is adapting to take advantage of the 
benefits of a growing renewable energy sector. 
 
We strongly welcome the Scottish Government’s commitment to deliver 25,000 
apprenticeships a year, which includes a commitment to fund 500 Modern 
Apprenticeship starts in the energy and low carbon sectors each year until 2014.  We 
also particularly welcome the more recent commitment to invest an additional £2 
million in the creation of an extra 1,000 flexible training places for Scotland's energy 
and low carbon sector. 
 
We are encouraged by figures showing around 8,000 undergraduate entrants and 
3,000 post graduates in renewable energy related subjects, and a further 25,000 to 
30,000 college learners in similar subjects. 
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The challenges outlined above are also being actively addressed by the emergence 
of a cluster of activity around Tayside, Fife and Edinburgh colleges to support wind 
technologies - including the opening of the Whitlock Energy Collaboration Centre at 
Carnegie College and the launch of the Modern Apprenticeship wind turbine 
technician framework. 
 
In support of continuing initiatives in these areas, we would re-emphasise the crucial 
importance of having in place a suitably skilled workforce to be able to realise the full 
economic benefits associated with the Scottish Government’s ambitious renewable 
energy targets. In what is a globally competitive industry, the extent to which 
Scotland can realise the full potential offered by renewable energy will be determined 
by the scale of its ambition and the extent to which it is willing to support this 
ambition with a robust, properly funded, and well-targeted skills policy. Continued 
concerted support for skills development and ongoing action to address the specific 
issues outlined above will be a prerequisite for success. 
 
Alliance of Sector Skills Councils in Scotland 
27 February 2012 
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SUBMISSION FROM SKILLS DEVELOPMENT SCOTLAND 

The renewable sector represents a major opportunity for Scotland. Scotland’s 
renewable capabilities continue to gain momentum, with a number of significant 
announcements having been made over the last six months. However, it is clear that 
sustained and innovative measures will be required to meet future job growth and 
skill requirements of both indigenous companies and inward investors.  Skills 
Development Scotland (SDS) is working with Partners and Stakeholders to deliver a 
co-ordinated and agile response to ensure Scotland’s skills and workforce 
development supply systems are primed to support and capitalise those 
opportunities. 
 
SDS is an active member of the Scottish Energy Advisory Board and is committed to 
supporting the diverse needs of the overall energy sector and within that the 
projected growth of employment within the Renewables Sector.  Working with the 
Scottish Government, Scottish Enterprise, Highlands and Islands Enterprise and the 
Scottish Environment Protection Agency, SDS supports the Scottish Energy 
Advisory Board’s ambition to be a world leader in sustainable energy production and 
use, and to be a prime destination for investment in the low carbon economy. 
 
In order to ensure that the renewable sector’s growth potential is realised, sustained 
action is required to ensure labour markets respond effectively to changes in the 
scale and nature of demand. To do this the sector needs to increase its efforts to 
promote itself and the re-training opportunities available to skilled workers and 
professionals currently working in other sectors, as well as to new entrants to the 
labour market. 
 
The Skills Investment Plan for Energy, launched by the First Minister in March 2011, 
identified the scale of opportunity, the challenges and skills issues, and proposed a 
series of actions, in the short and longer term, to deliver a response to those skills 
issues. 
 
There is already a great deal of activity taking place which will support the 
development of the sector: Scotland’s Universities have circa 8,000 undergraduate 
entrants each year in related subjects, along with around 3,000 postgraduates; 
Scotland’s Colleges support 25,000 to 30,000 learners in similar subjects; and Skills 
Development Scotland (SDS) has recorded around 3,000 starts on engineering and 
energy-related apprenticeships, each year over the last three years.  
 
There are examples of training providers adapting existing programmes in 
anticipation of growth in demand for people with skills in renewable energies.  
Carnegie College, for example, now offers the Wind Turbine Technician Modern 
Apprenticeship. 
 
In addition, Scottish Government has committed to supporting training for the sector 
through: 
 

o 2,000 Modern Apprentices (MAs) in Energy/Low Carbon through to 
2015 (500 each year); and 
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o An additional 1,000 flexible training opportunities in energy/low carbon 
in 2012/13. 

The Energy Technology Partnership (ETP) is an alliance of independent Scottish 
Universities, engaged in world class related energy Research, Development and 
Demonstration (RD&D).  It currently supports 42 energy industry doctorates (with 40 
future students) and several hundred energy-related PhDs/EngDs. 
 
The College Energy Skills Partnership (ESP) has recently been formed, bringing 
together colleges in a consortium approach, to deliver technical skills and industrial 
awareness.  
 
By working in a cohesive and constructive consortium, Scotland’s Colleges can 
demonstrate not only its responsiveness but also its collective capability and 
capacity to provide the technical skills required for this emerging industry. It will: 
 

 Provide a flexible and responsive, collective collaboration and dialogue with 
industry, government and universities on all sub-sectors of the energy 
Industry; 

 Build links with agencies such as Renewables UK, Scottish Renewables, 
OPITO, Scottish Enterprise, Highlands and Islands Enterprise (HIE) and Skills 
Development Scotland; 

 Undertake an audit of skills, resources, capacity and capability across 
Scotland’s colleges linked to the scale of the opportunities within the energy 
industry which will inform the geographical clustering of the key subsectors of 
the energy industry; 

 Undertake collective bidding for funding; 

 Undertake development of new qualifications and materials as required, 
enabling transferable skills provision and generation of wider knowledge 
transfer opportunities to transform the landscape for business growth and 
employability within the sector by providing a flexible and sustainable 
workforce for industry; 

 Work in partnership across colleges and the industries to facilitate cross 
sector “short apprentice exchanges” opportunities for apprentices.   

As well as ensuring that sufficient numbers of young people are attracted to the 
increasing numbers of further and higher education courses that are available in 
Scotland, a key aspect of the solution to the current and future skills shortages lies in 
re-skilling existing workers.   
 
Scottish Government has recently provided funding to SDS and the Scottish Funding 
Council (SFC) to pilot a series of “transition training” interventions, including: 
 

 CPD and awareness events in Microgeneration/Environmental Technology 
Systems; 
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 Assistance with the establishment of a Skills Academy at Nigg, supporting the 
first major employment generating project linked to the National Renewables 
Infrastructure Plan (further details are provided below). 

 The establishment of the Renewable Training Network (RTN) in Scotland. 
RenewableUK has been successful in its bid to UKCES to set up the RTN in 
England, and SDS is working with RenewableUK, Scottish Renewables, the 
National Skills Academy for Power and the Energy Skills Partnership to bring 
benefits to providers and employers in Scotland. The RTN will: 

o Accelerate delivery and increase availability of courses by providing a 
clear market signal to colleges and providers about the bulk training 
needs across the sector; 

o Establish the content for renewables specific “transition courses”; 

o Build up capacity and competence in renewable energy expertise 
amongst training providers; 

o Drive down the cost of specialist renewable energy transition courses 
through bulk purchasing arrangements; 

 Contributions to transitional training and engineering facilities at TRESTA 
(Steel Engineering in Renfrew in partnership with Anniesland College) and 
Lochgilphead (Argyll College Leader+ application); 

 Pilot courses in High Voltage Power Systems, and Offshore Wind safety and 
survival courses; 

 Support for some 40 PhD studentships through the Universities’ ETP to fund 
research opportunities in renewable energy; 

 Support for the ETP and the ESP to accelerate joint activities. In the main, this 
will support three areas: 

o establishing themed and geographic groups covering all energy 
sectors to accelerate the development of individual industry action 
plans for each group. This will ensure that member colleges can 
allocate resource to develop these plans ensuring that they are 
tested with industry and in place in time to respond to emerging 
demand by the next academic year, 2012-13; 

o establishing the baseline of college and later also university 
provision to inform the development of a database of provision and a 
resource matrix; and 

o supporting capability and capacity building across Scotland’s 
colleges through the establishment of a CPD programme in 
partnership with the ETP. These CPD courses/events will be open to 
members of the themed groups.  This will support the development 
of high quality relevant training which is flexible and responsive to 
both industry and geographic priorities. An evaluation of the 
programme will be used to inform future CPD activity. 
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A major challenge for the sector will be to ensure the opportunities it offers are 
visible, legible, accessible and affordable to those wishing to move into the sector. In 
other words, as well as estimating potential demand for (re-) training, the sector may 
have to work to create demand, and particular attention should be paid to providing 
access to affordable and profitable training opportunities to complement existing 
skills 
 
The current economic situation adds to the level of uncertainty facing the sector but 
even with modest economic growth and rising unemployment, the renewable energy 
sector in Scotland faces stiff competition for skilled workers. Demand for workers 
with similar skills will come from other forms of energy generation, resource 
extraction and energy transmission, as well as from other sectors requiring skills in 
planning, design, engineering, construction etc. and from abroad. Recent 
announcements of job losses (in particular, aerospace, with high-level engineering 
skills, and the armed forces, with staff accustomed to working in teams, to deadlines, 
and in tough conditions) means the sector has an opportunity to attract and top-up 
the skills of some extremely capable individuals.  
 
In many cases individuals and firms could be expected to make their own 
investments.  Many firms in the sector would in essence be re-training their existing 
employees as they transfer from one job to another, and there is a history of people 
taking time out to invest in short courses (such as for divers) or indeed postgraduate 
study to change career.  There are also other public sector initiatives at our disposal 
to support and enable this, such as through Adult Modern Apprenticeships, Training 
for Work and PACE. It should also be recognised that many inward investors will 
bring a percentage of their own existing workforce with them, particularly during the 
start up phase of investments. 
 
However, there are several risks to investment of sufficient scale occurring in the 
required timescale: 
 

 It is expected the sector will develop rapidly in a few years time by which time 
engineering and construction (the sectors with which there is likely to be most 
competition for labour) are expected to have  emerged from recession8; 

 The changing nature of the sector will create uncertainty for people 
considering re-training which may lead them to favour more established 
“safer” sectors such as engineering, construction and, in this context, oil and 
gas.   

 
There will continue to be a growing demand for general science, technology, 
engineering and maths (STEM) knowledge and skills. This will require continued 
investment and focus at school level as well as Further Education (FE) and Higher 
Education (HE) level to ensure an adequate pipeline of skilled individuals.  
 

                                                        
8 See, for example, Fraser of Allander Institute, Economic Commentary, Vol 34, No. 1, June 
2010 
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The Science and Engineering Education Advisory Group (SEEAG) published its 
report into strengthening the place of science within education and public science 
engagement on 29th February. The report offers the Scottish Government an 
ambitious set of recommendations, and Government is now considering a 
programme of work stemming from the report. Again, however, there is a great deal 
of work underway with the increased investment in STEM, which is a key part of the 
Skills Investment Plan for Energy. Last year, Education Scotland launched its STEM 
Central resource, and produced Guidance on Careers in Energy. 
 
The role that STEM Ambassadors can play in both highlighting STEM careers to 
school pupils in primary and secondary and supporting teaching staff in delivering 
the Curriculum for Excellence Science should not be underestimated, and this role 
should be given more emphasis. The Science, Technology, Engineering and 
Mathematics Network (STEMNET) is funded by the UK Department for Business 
Innovation and Skills (BIS) and delivered by four contract holders in Scotland, 
volunteer STEM ambassadors from STEM industries and STEM courses in College 
and universities answer pleas for assistance from schools across Scotland. 
 
With regard to the skills transfer from oil and gas it is clear that competition for skills 
and talent are a major priority and concern for the oil and gas sector. Over half of the 
recent industry responses to a recent OPITO survey identified talent as their primary 
challenge: 
 

 It is estimated that around 15,000 new people will be required over the next 5 
year period solely to deliver new oil and gas project plans that the industry 
has identified. If industry is unable to secure this talent pool then maximum 
hydrocarbon recovery could be jeopardised; 

 Growth intention will only be realised if the staff required to support this are 
available in the requisite numbers and have the skills and experience 
companies require; 

 There will be competition for the same skill disciplines from other sectors 
including nuclear and offshore renewables;   

 A fluid energy talent pool therefore needs to be secured for the future which is 
flexible across the different energy strands; 

 There is evidence from employers across the industry supply chain that the 
current demand for appropriately skilled people is outstripping supply.  The 
implications of this are: vacancies not being filled; inter-company competition 
increasing with subsequent wage inflation; loss of skills continuity; and 
projects being delayed or even cancelled; 

 The industry has attraction issues – particularly in attracting females.  It is 
seen by the general public as an industry in decline or maturing with a more 
positive pull from greener industries. There has also been negative publicity 
from oil spills and other incidents; 

 Widening the pool of talent available to the industry will be essential if these 
issues above are to be addressed. 
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Given competition for relatively scarce resources, the oil and gas sector, rather than 
seeing evidence of a transfer to renewables, is working hard to overcome the 
common perception that the North Sea is a short-life sector and to communicate the 
message of the long term and diverse opportunities that the oil and gas sector still 
presents. The sector is currently seeking to increase the supply of people in the 
industry and thus reduce the pressure on wages.  This could be through recruiting 
people from other industries or occupations, for example from the military. 
 
Skills Development Scotland 
2 March 2012 
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JOINT SUBMISSION FROM PROFESSIONAL ENGINEERING INSTITUTIONS 

Introduction 
 
This response is jointly-submitted by a number of Scottish professional engineering 
institutions: 

 Institution of Engineers and Shipbuilders in Scotland (IESIS) 

 Institution of Civil Engineers (ICE) 

 Institution of Engineering and Technology (IET) 

 Institution of Mechanical Engineers (IMechE). 
 
The challenge of securing affordable, secure, decarbonised energy is one of the 
biggest facing many developed nations, including Scotland. At present, and despite 
a higher share of renewables in Scotland’s energy mix than the rest of the UK, we 
remain heavily reliant on fossil fuels and nuclear energy for our electricity, and even 
more so for our heating and transport. 
 
There are many elements to the energy challenge but engineering is one of the 
greatest. Achievement of the Scottish Government’s renewables target would create 
huge demand for materials, skills and finance at a time when many other nations are 
competing for those same resources. Scotland has an opportunity to make a 
disproportionate contribution to renewable energy goals and our response to these 
challenges – if well-managed – could bring major and enduring benefits to Scotland’s 
infrastructure and economy. But it is of critical importance that we are open about the 
many potential risks: these need to be more clearly identified, assessed and 
managed now and continually to 2020 and beyond. 
 
Targets  
 
 Are the 2020 renewables targets for electricity and heat achievable? If not, 

why not? 
 

Scotland has massive renewable energy potential and the Scottish Government 
has set very ambitious targets for renewable energy generation and carbon 
reduction. 
 
There are many variables and dependencies that may help or hinder 
achievement of the 2020 renewables. Many of these are not under the control of 
the Scottish Government. 
 
Achieving the target is a huge challenge, and not exclusively an engineering one. 
Good engineering practice recognises the importance of inter-connections 
between systems (“systems engineering”) and diverse external influences 
including associated economic and financial, political, social and other risks. The 
interplay of different factors needs to be kept under constant – and preferably 
open and independent – review. 
 
We consider that regular and total system analyses are required to assess the 
effectiveness of current implementation strategies and minimise risk. Whilst this 
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is simply good engineering practice for complex systems, such an analysis would 
need to consider a broader context. 

 
 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? 

 
Energy generation is our largest single generator of CO2 emissions. Fortunately 
it also offers great scope for decarbonisation, initially in electricity production but 
also in the replacement of fossil fuels for transport and heating. Decarbonising 
our energy production potentially thus offers the greatest contribution to our CO2 
emissions targets. 
 
Quantifying the specific contribution of renewables to CO2 reduction is not 
simple, however. As the Government notes, the 100% target does not mean that 
Scotland will not remain reliant on fossil fuel generation. In the short period to 
2020, the great majority of renewables deployed commercially will be wind 
turbines. From a system perspective wind power is not a zero emitter of carbon 
because of the need for balancing capacity – which for the next decade will be 
mostly fossil-fuelled (whether in Scotland or elsewhere). The contribution of 
renewables to the reduction of CO2 emissions can only be assessed on the basis 
of data analysis and modelling of all elements of the UK electrical power system 
(and – as international interconnection increases – perhaps from overseas 
systems too). 
 

 Will increase in demand from electric heat and transport be offset by 
efficiencies elsewhere? 
 
UK Government’s Carbon Plan (The Carbon Plan: Delivering our low carbon 
future, December 2011) notes that, by 2050, even if we use 50% less energy per 
capita we may still need 30%-60% more electricity supply on account of the 
electrification of heat and transport. 
 
In the short period to 2020 it is unclear how quickly electrified heating and 
transport can be implemented, and how much efficiency gain can be achieved 
(e.g. through retro-fitting of existing buildings and stricter standards for new 
buildings). Energy efficiency measures should be vigorously pursued under all 
scenarios nevertheless. 
 

 Has the Scottish Government made any estimation of the overall costs of 
achieving the targets, and identified which parties will bear them? 
 
We are not aware of such estimates for Scotland. Ultimately, the costs of 
upgrading our electricity infrastructure are borne by UK (not only Scottish) 
consumers through their bills. UK Government has attempted some modelling of 
energy cost scenarios but any such calculations are subject to many 
uncertainties. 
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The most significant influence on the outcome of Scotland’s and the UK’s 2020 
electricity generating sector is likely to be the ongoing Electricity Market Reform 
(EMR) process being undertaken by UK Government. Energy policy is only partly 
devolved and UK Government policy is such that it does not dictate specific 
projects or technologies but instead sets the economic and environmental policy 
goals and framework for the private sector to respond to. Generating companies 
will generally seek the most cost-effective solutions and locations within the 
options open to them - which may not deliver the desired growth in renewables.  
 
The costs of renewables deployment are relatively uncertain, especially if scaled 
up massively as is required to meet the 100% target. Onshore wind is a relatively 
mature technology with relatively well-known costs but insufficient scope for 
further development. Offshore wind and – even more so - marine and tidal 
technologies are more expensive and uncertain. Large offshore turbines are as 
yet unproven and there is little experience of installing and maintaining them in 
deeper waters. 
 
Conventional economics suggest that economies of scale are possible – but for 
this to occur the supply chain must be able to respond effectively. This is not 
always possible, however, and a massive increase in demand in the context of 
constrained supply leads to cost inflation (as has previously occurred with 
offshore wind). 
 
It is important to note that – under any scenario - huge investment in the UK’s 
electricity infrastructure will be required in the next decade. A large share of our 
existing generating capacity is due for retirement and must be replaced (not just 
with renewables but more gas and new nuclear too). Scotland seems well placed 
to capture a large share of this investment for itself whilst also contributing 
disproportionately to UK and EU objectives. 
 

Challenges  
 
(a) Technology  
 

 Is the technology to meet these targets available and affordable? 
 

Wind turbines, especially for onshore deployment, are a relatively well-
developed technology, and will contribute most to the 2020 targets. Larger 
offshore turbines (e.g. 7MW) are still in development. 
 
Wave and tidal power is not yet proven at a commercial scale – it has great 
potential but not before 2020. Biomass is also a proven way of generating 
electricity but there are some concerns over the sustainability of its fuel supply 
(apparently more so in Scottish than UK Government). Hydro power is long-
established but very capital intensive but relatively cheap to operate thereafter 
and can generate very valuable (controllable peak time) power that sells at a 
premium. 

 
Affordability is relative. Fuel poverty is already a major problem and the 
impact of rising energy costs on the poorest in society is of acute concern. 
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Likewise, for energy-intensive businesses operating in international markets, 
energy affordability is critical. 

 
Increasing energy costs in recent years (mostly due to rising gas prices) have 
made the topic politically sensitive. As major infrastructure costs and delivery 
are negatively affected by political instability, it is important that the costs of 
renewable energy are politically sustainable. 

 
Renewable energy currently costs more than fossil fuelled and nuclear energy 
and requires subsidy. This is likely to remain the case to 2020 although costs 
can be reduced. In particular, offshore wind costs are the focus of a Task 
Force, which is seeking to reduce costs (this Task Force will report soon). 
Onshore wind is often cited as being the cheapest form of renewable 
generation that can be quickly deployed at scale in Scotland – but the costs of 
associated grid upgrades and balancing capacity should also be considered. 
The value of the output produced needs also be considered: energy produced 
at peak periods commands a premium while unwanted production (e.g. at 
night in summer) may be worthless (indeed generators can be paid not to 
supply it. This is not only the case for wind generation, although it is 
particularly prone. The ability to store energy is limited – see later comments. 
 
When discussing energy costs, it is important to consider the demand and 
supply sides. Much energy is wasted through poorly-insulated buildings, for 
example. In most future scenarios energy is likely to be more expensive (even 
gas): using less of it and more efficiently is a “no brainer”. 

 
 Are electricity generating or heat producing technologies compatible 

with the need for security of energy supplies? 
 

Rapidly scaling-up the contribution of wind power to the level likely to be 
required to meet the Scottish Government’s 2020 targets presents challenges 
in balancing the transmission grid. At present, the contribution of wind is small 
enough that it can be accommodated within the current system. A much 
greater presence of intermittent sources on the Grid requires major upgrades 
so that more electricity from different sources can be more efficiently moved 
around the UK (and its overseas connections).  
 
The latest report from the Energy Networks Strategy Group (‘Our Electricity 
Transmission network: A Vision for 2020’, February 2012) suggests that this is 
feasible but will require major investment. Likewise, more balancing capacity 
(mostly gas) will be required, often operating at less than optimal efficiency (in 
“spinning reserve”). These costs – financial and carbon – should be factored 
into a total systems analysis. 
 
The UK Government plans to publish its policy on balancing the future 
electricity system this summer. The Scottish Government needs to be closely-
involved. 
 
It is important to consider the Scottish Government’s ambitions within a wider 
geographic context: the more diversified and balanced the system the better 
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for security of supply. Denmark’s wind power is integrated into a wider 
Scandinavian and German system, which allows mutually-advantageous 
transmission across borders – Denmark sends excess supply to Norway and 
Sweden, where the extensive hydro capacity can effectively store it. In return, 
controllable and fast responding hydro power can be returned to Denmark 
when required. 
 
The UK, even Scotland, does not have the abundant hydro power potential of 
Norway and so is less able to store surplus wind-generated power, and relies 
more on gas for balancing. However, the changing characteristics of the UK’s 
electricity market have seen renewed interest in new hydro, and the Scottish 
Government may wish to investigate more far-sighted options for expanding 
this in future. 

 
 Are our universities and research institutes fully geared up to the need 

for technological development, innovation and commercialisation? 
 
Scotland has significant academic strengths in energy and engineering 
subjects and these are being developed. There may be further potential to tap 
academic input to develop the independent oversight function we think is 
required for the Government’s plans: this would require more resourcing and 
access to information and intelligence (such as Government-commissioned 
generation scenario models). 

 
(b) Supply chain and infrastructure  
 

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

Most of the value in the wind generation supply chain is currently captured 
outside Scotland (and indeed the rest of the UK). More potential exists in 
wave and tidal commercialisation but this will not be a major element in 
meeting the 2020 targets. This is why it is essential to maximise supply chain 
opportunities by engaging with industry as Scottish Enterprise and Scottish 
Development International are doing but other countries have a strong lead 
and there is international competition for materials, skills and investment. 
 
The ability of the supply chain to deliver on the scale required by the 
Government’s plans is an important element of risk. 

 
 What further improvements are needed to the grid infrastructure or heat 

supply networks both at a national and a local level? 
 
As noted, we are aware that a system balancing policy is expected this 
summer. We also know that greatly enhanced inter-connection is required 
between the locations of renewables generation and the demand for 
electricity. We are also aware of current investigations into a major (1400MW) 
interconnector between Scotland and Norway. From a technical perspective, 
this appears to offer major scope for balancing a wind-dominated system but 
we cannot comment on the financial or economic case (either for construction 
or operation). 



EET/S4/12/11/2 
 

30 
 

 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 of Scottish Government here? 
 
While the infrastructure can be developed if exporting is shown to be a 
worthwhile strategy, the feasibility and value of such exporting requires further 
investigation.  
 
A successful commercialisation strategy requires as much understanding of 
customer demand as it does of the potential supply. Who would buy our 
surplus electricity, and at what cost? And given the variable value of electricity 
at different times of day and year, would our exports balance – in amount and 
cost – any import requirements? 
 
As noted, from a technical perspective the Danish system is effective but the 
economic case is less clear (as is its applicability to Scotland). The Danes’ 
support for wind generation has also reaped industrial leadership – it is 
unclear that Scotland could match this in wind, although we are well-placed to 
do so in the longer term with wave and tidal technology. 

 
(c) Planning and consents  
 

 Is the planning system adequately resourced and fit for purpose? 
 

Planning is a critical factor in civil engineering – and one over which the 
Scottish Government has control. Our planning system is increasingly geared 
towards the efficient development of renewable energy infrastructure. The 
country’s relatively low population density compared to England makes 
deployment of large scale infrastructure less controversial – but challenges 
will continue to emerge. 

 
 How can national priorities be reconciled with local interests? 

 
The planning system has an invidious task – not everyone can be a winner in 
decisions about major projects. Nevertheless, systematic, inclusive and 
transparent forward planning at national, regional and local levels (not simply 
waiting for individual developers to bring forward projects) can help reduce 
project-by-project conflict. 
 
Ensuring that those who bear the brunt of local impacts (e.g. on their local 
landscape) receive a disproportionate share of the benefits (e.g. free energy) 
should also be considered. 

 
(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?  
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It is likely that the funds could become available if the appropriate EMR and 
other frameworks are put in place and if there is good evidence that what is 
being proposed in Scotland is workable, affordable, and economic. Given the 
uncertainties over the future policy context and the lack of independent study 
of the Scottish Government’s proposals it is unclear whether relevant funds 
will actually be forthcoming. In a UK-wide and (to some extent) market-led 
system such uncertainty is inevitable and simply serves to reinforce the case 
for the rigorous, ongoing and independent review of Scotland’s ambitions and 
progress. This partly a technical exercise – a total systems analysis (regularly 
repeated as conditions evolve) - but also concerns political, planning, social 
and logistical factors. 

 
 What will the impacts be on consumers and their bills? 

 
As noted above, energy prices are likely to increase under all likely future 
scenarios to 2020 (even if the most bullish shale gas predictions are realised). 
Thus in all scenarios, demand-side measures are as essential as supply side 
ones. Special measures for consumers most exposed to rising energy costs 
should also be considered. 

 
UK Government’s estimates of future energy bills are subject to many 
“hostages to fortune”, and perhaps also to “optimism bias”. These should be 
independently reviewed, assumptions and uncertainties exposed and 
explored. 

 
(e) Skills and workforce development  
 

 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? 
 
Suitably skilled labour is a major element of the supply chain, and one where 
there are issues to be addressed, perhaps especially at the apprentice and 
technician level. STEM subjects also need to be better promoted in schools, 
especially primary – this is a longstanding issue for the professional 
institutions (which already run programmes of schools visits and pre-19 
activity). 
 
There is some evidence of joined up working with Strategic Forum partners 
(Scottish Enterprise (SE), Scottish Government, Skills Development Scotland 
(SDS), Scottish Funding Council) co-ordinating a shared evidence base of low 
carbon market opportunities and their likely skills implications. Similarly SDS, 
SE, the Energy Technology Partnership and the Energy Skills Partnership are 
cooperating to develop a clear and joined up approach to skills delivery. Some 
success has been achieved with training academies and centres and the 
engineering excellence project but industry representatives cite transitional 
training, graduate work-readiness, and sector attractiveness as key 
challenges. 
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It is unclear that skills transfer from the oil and gas sector is taking place on a 
major scale: the demand for oil and gas sector expertise is strong within that 
sector and often pays well. 
 

(f) Energy market reform and the subsidy regime  
 

 Are the reforms of the energy markets and subsidy regimes at both UK 
and EU level sufficient to meet the challenge of the Scottish 
Government’s renewable targets? 

 
We cannot yet know how well the proposed market reforms will work but they 
are another key risk to the strategy that needs to be assessed. 
 
The UK’s reforms are “first of a kind” and – as engineers know – predicting 
the performance of a complex “first of a kind” system is extremely difficult. 
Almost the only consequences that can be foreseen are unforeseen 
consequences: “the best laid plans o’ mice and men gang aft agley”. Future 
problems cannot be entirely avoided but rigorous, regular and independent 
review can help to highlight and mitigate risk. 

 
Institution of Engineers and Shipbuilders in Scotland (IESIS) 
Institution of Civil Engineers (ICE) 
Institution of Engineering and Technology (IET) 
Institution of Mechanical Engineers (IMechE). 
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