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Foreword
The UK is fast being left behind in the energy revolution, leaving us looking
increasingly isolated. Globally our energy system is going through a massive
transition. We are moving from the old centrally owned and fossil fuel dependent
systems with their big dirty power plants towards systems that involve
interdependence, flexibility and community ownership.
The long awaited Government Clean Growth Strategy published recently made some
of the right noises about how we might meet targets to reduce UK greenhouse gas
emissions by 2050, as set out in the Climate Change Act 2008. But even if every
proposal set out in the plan were followed, we’d still fall short of our fifth carbon budget
target. Indeed, the Climate Change Committee, tasked with advising the government
on meeting carbon budgets, has said in a recent report that the UK will miss its legally
binding carbon targets without urgent government action.
And while this strategy may have been welcomed in some sectors as setting a
direction for travel, the same government that produced it enacted policies over the last
two years that set us in quite a different direction. The strategy does little to unpick the
damage that has been done through years of this government fuelling both uncertainty
of funding and drastically reduced funding in the renewables sector
As we prepare to leave the EU, we run the risk that some of the long-term policies that
are needed to allow us to address climate change could be swept away and forgotten,
and we end up increasingly isolated in the actions we take.
I’ve commissioned this report to look at some of the issues in our energy system, and
to propose key steps that we should take to move towards meeting our climate change
emissions targets.

Molly Scott Cato MEP
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Executive summary
Renewable technologies are developing apace at the expense of nuclear power and fossil fuel
power stations.
Germany and France are reversing decades of commitment to nuclear generation with aims to
either significantly reduce their reliance on the technology or completely remove it from their
energy mix.
Germany and Sweden have paved the way forward with their progressive approach to increasing
the share of renewable energy in their electricity mix. Both are aspiring to increase this further and
Sweden is aiming for 100% by 2040.
The UK seems increasingly isolated in its approach to energy, with a government continuing to
subsidise fossil fuels and actively promoting the fracking industry.
The abandonment of policies to support renewable energy, such as Feed-in-Tariffs, Renewable
Heat Incentive, Renewable Obligation and Climate Change Levy exemption certificates for
renewable energy generators, has almost halted the installation of renewable energy.
The introduction of Contract for Difference (CfD) auctions has demonstrated that renewables are
now competitive as the strike prices for low-carbon generation continues to fall. In the Autumn
Budget 2017, the Government failed again to support renewable energy generation and instead
effectively froze any plans to support them until 2025. This announcement leaves the sector and
any renewable projects searching for other ways of making the technology viable without subsidy
or abandoning the projects altogether.
Globally, the investment in renewable technology and the increased adoption rates have seen the
price of renewable energy fall dramatically. This has seen wind power and solar PV starting to
challenge more conventional energy generation.
With advances in energy storage now within reach, the renewable energy market has never
looked so strong or as appealing. Renewable energy costs are now seriously competing with
fossil fuels. Renewable energy is revolutionising energy generation and decarbonising the energy
market.
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It seems a bizarre aberration in this context that the UK government continues to support the
development of Hinkley Point C (HPC). As more about the HPC deal become apparent and
the marketplace is evolving the deal has become completely undesirable with costeffectiveness and security of supply issues becoming more obvious while the bill for the
taxpayer escalates.
Government energy policy seems to lack any strategic approach and flies in the face of
developments in the energy market. It leaves us isolated in continuing to support yesterday’s
technologies while other countries move ahead in developing the renewable energy systems
of the future.
The UK has an energy policy driven by vested interests and we are squandering our worldbeating renewable resources. This report calls for an urgent change of direction.
We call for a national review of energy policy and an urgent debate amongst our elected
politicians that responds to the technological and economic realities of the global energy
market.
This report repeats the Green demand that the HPC contract should be abandoned before it is
too late, the UK should invest in renewable energy, energy storage, and energy efficiency in
order to reduce dependency on fossil fuels, decarbonise the grid, reduce energy demand, and
meet obligations on renewable energy and carbon reduction.
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Market outline
There have been significant changes in the organisation of energy policy since Theresa
May came to power in 2016. The first was the abolition of the Department for Energy and Climate
Change (DECC) and the shift of responsibility for energy policy to the business department now
renamed the Department for Business, Energy, and Industrial Strategy (BEIS).
The inaugural minister at this Department, Greg Clarke, continued the policy of the Cameron
government of focusing on an ‘energy mix’ which reduced carbon intensity by moving away from
coal towards gas while continuing to subsidise fossil fuels and encourage fracking. The policy
also included renewed support for nuclear and at best an ambivalent approach to renewables.
In this section we consider the background against which energy policy in the UK should be
considered by exploring recent changes in the UK and global markets for energy and the rise and
fall in the popularity of different energy sources.

UK market changes
The Contract for Difference (CfD) auction in September 2017 saw offshore wind reach an all-time
low with an average price 47% lower than in February 2015 [1]. Three offshore wind projects were
awarded contracts by BEIS with two projects at £57.50 MWh and a further project at £74.75
MWh. These contracts were well below the 2016 BEIS target price for offshore wind of £85 MWh.
They mean that the UK will benefit from £17.5bn of investment over the next four years.
Using the BEIS projections for energy prices in 2023 [2] once all three offshore wind projects are
online the wholesale price will be £53 MWh meaning there will only be £5 MWh difference
between wholesale prices and the strike price. This makes these offshore wind projects some of
the cheapest new sources of UK energy generation. When compared with the HPC strike price of
£92.50 which is fixed for 35 years instead of 15 [3], offshore wind is definitely a more attractive
and competitive proposition.
The September 2017 CfD contracts only used up £176m of the £295m available to generate
3.3GW of energy. If the remaining allocation had been spent on additional offshore wind projects
this could have increased the amount of energy by a further 3GW, based on a strike price of
£57.50.
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In this round of contracts, awards were also given to six small incinerator projects and two
biomass combined heat and power (CHP) plants. One incinerator project was priced at £40 MWh
and the other incinerators and biomass CHP plants were priced at £74.75 MWh.
The current CfD excluded onshore wind and solar projects which could potentially have yielded
an even lower strike price than those achieved by offshore wind as such installations are cheaper
to build.

Global renewable energy market
Wind - Despite a slight dip in the amount of wind power installed globally in 2016, there was still
55 GW of capacity added globally, increasing the capacity by 12% [4]. The popularity of wind
power is still strong due to its relatively low price. The industry has seen increased competition
with new players entering the market and technology evolving to increase the turbine size,
capacity, and efficiency. Coupled with standardisation of production and greater knowledge about
siting and building the turbines, the market has witnessed a significant fall in the price of turbines.
Solar PV - The market has increased rapidly with a 48% increase in global installed capacity in
2016, taking the global capacity to 303 GW [5]. In the same year there was an unexpected fall in
system costs of an estimated 29% which has led to the cost-competitiveness of solar beginning to
rival and outstrip more traditional energy generation. The market has really benefitted from this
reduced capital expenditure with more projects becoming economical, which is largely due to
improvements made in system efficiencies and capacity factors.
Biomass energy - Growth in biomass energy has been hampered by both low fossil fuel cost in
some countries and the decreasing costs of other renewable technologies [6]. However, the
demand for biomass energy is growing as an alternative fuel for existing power plants in order to
reduce carbon intensity, as well as aiding with energy demand and supporting energy security.
This trend has been particularly strong in Europe, which has increased wood pellet production by
1 million tonnes per year. Ensuring the sustainability of the feedstock for biomass is an on-going
concern and will need to be addressed if it is to be truly regarded as a renewable technology. As
outlined by the Institute for European Environmental Policy [7], there needs to be a standardised
approach to assessing biomass benefits and impacts
Liquid biofuel - the market has seen developments in more advanced biofuels with the drive to
increase carbon savings, reduce the impact on land use and an intention to replace fossil fuels in
advanced transport directly with biofuels. There has been an increase in demand for biofuels
leading to more plants being developed and existing plants increasing their efficiency. In addition,
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some thermal processes are becoming viable at commercial scale, such as pyrolysis and
gasification and the expansion of biogas and biomethane has also meant a stronger role for liquid
biofuels.

Nuclear
According to the World Nuclear Industry Status Report 2017 [8] support for nuclear power is
declining. The only countries considering nuclear are those willing to accept the risks of delays
and costly overruns. The report states that “while no energy source comes without economic
costs and environmental impacts, what has been seen clearly over the past decade, and
particularly in the past few years, is that choosing to decarbonize with nuclear turns out as
an expensive, slow, risky and potentially hazardous pathway that few countries are
pursuing.” Classing nuclear power as a low carbon alternative is very debatable given the
uncertainties around carbon costs, waste management and the carbon derived from obtaining
uranium, therefore making it unreliable as low carbon.
Over the last 20 years nuclear
energy generation has declined
globally by 47%: in 1996 it
represented 17.5% of global
electricity generation but by 2016 it
had declined to 10.5%. Currently,
there are 13 countries
with reactors under construction,
and of these 8 have experienced
delays of a year or more. Of all
construction projects underway
globally over two-thirds are behind
schedule.
Olkiluoto, Finland - just one of the EPR nuclear reactors

Part of the reason for the decline in
currently under construction experiencing significant delays
and has gone over budget
nuclear energy can be attributed to
political changes that have
occurred in key countries resulting in a significant shift in support for nuclear. Three of the top five
countries (France, South Korea, and the United States) who generate nuclear energy have had
new Presidents come into power who have brought with them very different energy agendas.
The nuclear industry has seen significant shifts which have included the bankruptcies of two key
players, Toshiba-Westinghouse and AREVA, resulting in the end of projects or uncertainty. The
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marketplace has also become a much more challenging place to operate in with depressed
wholesale prices. As a consequence, the planned site at V.C. Summer in South Carolina has
been abandoned, signalling that the likelihood of any new nuclear construction in the United
States in the foreseeable future is low.
EDF, the largest nuclear operator in the world with 58 reactors in France and 15 in the UK has
also been suffering from the burden of debt of €37.4bn [9]. The future for investment also looks
bleak with their portfolio ageing and requiring upgrades, lifetime extension costs,
decommissioning, waste management issues, and mandatory requirements for renewables and
energy efficiency.
But EDF is not alone as EON, EUGIE and RWE are also suffering from negative profits resulting
from decreased operating profits and reduced margins from both nuclear and conventional power
plants.

The rise of renewable energy and change in design of energy systems
As the viability of new nuclear power plants has become increasingly questionable and the costs
have escalated, the reverse has applied to the renewable energy industry. It is no longer seen as
niche or only capable of generating a small proportion of energy but is playing an increasingly
important role in the global energy market. Since 2000 there has been an increase of 451 GW of
wind energy, 301 GW of solar energy and only 36 GW of nuclear energy (although when long-term
outages are factored into nuclear energy the increase is actually zero).
In 2016, renewable energy contributed 62% of the total power production from new capacity
connected to the grid. In the European Union, this figure was as high as 86% with over half of that
capacity coming from wind power. This has been the result of the new renewable energy projects
being cheaper than operating and maintaining existing nuclear plants alongside global auctions
seeing record low prices for renewables.
Prices have been as low as $30 MWh in Chile, Mexico, United Arab Emirates and the United
States, and when compared to the price of nuclear power plants in the United States at $35.5
MWh in 2015 it is clear to see why the renewable energy sector is increasing at the expense of
nuclear.
There has also been an increased focus on decentralisation of electricity production, with a
growing need for more localised energy generation with fewer transmission losses and siting
closer to the demand hubs in order to increase the flexibility of the network to respond to volatility
and demand fluctuations. Nuclear energy is a centralised, inflexible technology, incapable of being
responsive to demand fluctuations and an out-dated option in the energy mix.
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UK picture
Renewable energy
Policy changes over the last few years have adversely affected the renewable energy market
through multiple changes that have created uncertainty making the UK market less attractive for
renewable energy investment. Many of these changes came into effect abruptly and with
little warning following the election of a Conservative Government in 2015. They were made
despite the evident success of the schemes, without sufficient consultation, and with no attempt
to relate them to an underlying energy strategy.
A report investigating the UK’s performance on renewable energy explored the effect of these
policy changes in early 2016 and found that the reforms that had taken place were based on false
information that left the UK falling short of carbon reduction targets [10]. The reduction in
subsidies and support for renewable energy industry also came at a time when the trajectory
towards 2020 targets for renewable energy was showing the UK has the largest shortfall to target
in the EU [11].
Some of the various policy changes include:
Feed-in-Tariff (FIT) - The introduction of the FIT in April 2010 made small domestic, community
and larger projects more viable with guaranteed returns on the installation cost throughout a
defined period. Following in the footsteps of Germany’s successful scheme, this led to dramatic
falls in the cost of renewable energy systems, particularly solar PV.
Between 2010-2015 3567MW of renewable energy was installed under the scheme which was
hailed a success by DECC [12]. This success was cut short in early 2016, when the tariffs were
cut by 65%, resulting in a fall of 75% in solar PV installations in early 2016 compared to the same
period in 2015 [13]. There was also a cap on the quarterly deployment of each of the different
technologies in the hope of keeping the overall FIT cost to £100 million per year by April 2019.
Renewable Obligation (RO) - Prior to the introduction of FIT the RO was the sole scheme that
was established in order to encourage renewable energy adoption from the energy suppliers and
increase the proportion of renewable energy reaching the grid. In April 2016 the RO was altered
to reduce the number of eligible installations. This excluded all new PV installations below 5MW,
precluded any expansions to existing PV projects that were over 5 MW, and removed onshore
wind as an eligible technology [14]. During the lifetime of the RO the renewable energy
generation had increased from 500MW in 2000 to 4000MW in 2009 [15].
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Renewable Heat Incentive (RHI) – Set up as the heating equivalent of the FIT and promoted the
uptake of renewable heat technology, RHI was introduced in 2011 for non-domestic and in 2014
for domestic renewable heat installations. From April 2017 the scheme was changed to exclude
solar thermal and to reduce the heat demand that could be claimed. This reduced the number of
eligible installations and cut the amount of RHI paid to larger properties making alternative forms
of renewable heat less attractive and reducing their desirability and growth [16].
Climate Change Levy - Introduced in the UK in 2001 as a tax on the energy that was delivered to
non-domestic users. Its aim was to incentivise energy efficiency and assist in reducing UK carbon
emissions. Prior to August 2015, renewable energy generators were able to claim CCL exemption
certificates, which offered £5.54 MWh of exemption [17] and allowed them to operate at a lower
cost. The Climate Change Levy is still in operation but the exemption for renewable energy
generators has now been removed meaning generators of clean low-carbon energy are now
treated the same fiscally as those producing energy from fossil fuels.
Contracts for Difference (CfD) – Introduced in 2014 as the replacement for the RO with the aim of
supporting larger renewable energy developments, the CfD process has been the most significant
policy shift, although the success of this has largely been due to the falling costs of renewable
energy generation. CfD offered generators the security of a guaranteed price for the energy
produced by their development, prior to construction, through an auction process whereby the
supplier offering the lowest price would receive a government contract to generate electricity at a
set price, known as the strike price. This would pay the price difference between the wholesale
price and the generation cost [18].
There have been two rounds of auctions so far with the second auction proving the market
competitiveness of offshore wind. A political decision has been made to exclude offshore wind
and solar PV from the CfD process, although they would generate electricity at much lower prices
thus also reducing the size of subsidy required. The auctions are also infrequent which doesn’t
give the industry stability or the ability to plan effectively. The CfD framework was also used to
negotiate a deal for HPC but this took place outside the auctions system, challenging the idea of
an energy market. Rather it is clear that the Government is favouring particular technologies
providing huge distortions to the energy market.

Climate change targets
Energy policy is not developed in a vacuum but rather is constrained by agreed targets for renewable
capacity. While a member of the EU the UK is committed to a binding target of 15% of the energy it
consumes to be from renewable sources by 2020.
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A report by the Commons Select Committee in September 2016, stated that "the UK would miss the
overall 15% target by 3.5 percentage points" for its 2020 target for energy needs to com from
renewable sources [19]. The Commons Select Committee called for the UK to continue to strive for
these targets, as missing or reneging on them will cause a lack of confidence in the 2050 legally
binding Government targets. In the Clean Energy Growth Strategy BEIS have stated that leaving the
EU will not impact their climate change ambitions [20].
A study by the Durham Energy Institute [21] expressed
concerns about the UK’s ability to meet its 2030
climate change targets and that the lack of a delivery
plan and indecision on major projects has placed the
UK in limbo with little progress being made. Coupled
with the uncertainty in the energy sector is the impact
this is having on the energy industry because of this
lack of stability and as a result there may be less
investment from the private sector. Under EU
directives the UK has made some progress but there
is real concern that the UK is not on target to meet its
2020 Targets and shortfall for UK heat, electricity and
EU targets or even that, given the connections between
transport needs to be met by renewables [22]
Leave campaigners and climate denial organisations,
reneging on climate and renewables commitments may have a motivation for some for Brexit.
The Climate Change Act 2008 set out to reduce carbon dioxide emissions by 80% by 2050. The
subsequent Carbon Budget in 2009 set a legally binding target of 34% reduction by 2020 [23].
Measures implemented as part of this act to decarbonise the grid and to deliver cleaner electricity
added £9 a month to an average household energy bill in 2016, but at the same time increasing
energy efficiency reduced these bills by over £20 per month [24] - a net gain for householders.
The EU Renewable Energy Directive (RED) set the UK target for 2020 of 15% of the final energy
consumption to be from renewable energy sources. In 2013/14 the interim target of 5.4% was
exceeded at 6.3%. However, the report published in 2015 projects that the UK will fall short of the
2020 target [25]. The UK target is not as ambitious as other EU countries who have targets as high as
49% (Sweden) and is not much higher than the lowest target of 10% (Malta) [26]. New proposals
made in November 2016 set a target of 27% renewables by 2030 to make the EU a global leader in
renewable energy; these were opposed by the UK Government. As reported in the Financial Times on
May 2013, the UK opposed the renewable energy element of the targets as they favoured the nuclear
alternative [27]. The UK leaving the EU has put these targets into question, although it is likely that,
even after Brexit, the UK will be expected to continue to meet EU renewables targets if it is to achieve
an FTA deal with the EU-27.
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The Paris Agreement reached in December 2015 builds on the United Nations Framework
Convention on Climate Change (UNFCCC) established in 1994 and the Kyoto Protocol which ran
from 2008-2012. The Paris Agreement contains voluntary pledges to reduce emissions up to
2030 and came into force on 5 October 2016 [28]. The UK became a party to the agreement
under the EU’s ratification and as part of its pledge to ‘achieve an at least 40% domestic
reduction in greenhouse gas emissions compared to 1990 levels by 2030’ as a step on the path
to emissions of 80-95% compared to 1990 levels by 2050 [29]. The status of this pledge is
unclear when the UK leaves the EU but it would seem diplomatically inadvisable to show reduced
climate ambition.

Heads of state at the Paris Agreement 2015 negotiations

Policy choices and UK energy mix
In 2017 Q2 UK electricity generation mix was formed of gas 41%, renewable energy 30%, nuclear
24%, coal 2%, and other 3% [30]. The proportion of renewable energy in the mix continues to
increase at the expense of gas and coal. Coal now plays a much smaller part in the UK energy
mix although gas is still a dominant source of energy on which the UK is highly dependent.
The Clean Growth Strategy has finally been published and, although it addresses some of the key
issues the UK faces, it fails to tackle the bigger challenges that lie ahead and amounts to little
more than a series of reviews and consultations. It continues to pledge investment and support for
the nuclear industry and offers a smaller proportion of the funds available to renewable energy,
where support is almost solely targeted at offshore wind.
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The strategy fails to address the pressing issue that the UK needs to support other renewable
energy technologies if it is to meet carbon reduction targets, with solar PV being hailed as selffunding as a result of Clayhill solar farm being the first UK site to be delivered without subsidy.
However, this ignores the fact that if solar PV were able to compete with other technologies in the
CfD then the level of subsidy would be closer to zero and it would help stimulate the industry into
building further solar PV farms in the UK. The renewable energy innovation funding would be
available to assist the solar industry in making the systems more efficient and cost-effective, but
no other Government support or subsidy would be available to that sector. The report makes only
a fleeting reference to other renewable energy technologies: "more nascent technologies such
as wave, tidal stream and tide range, could also have a role in the long-term
decarbonisation of the UK, but they will need to demonstrate how they can compete with
other forms of generation.” It includes no support or investment to aid this sector in becoming
competitive. The strategy claims to form the basis for a diverse and reliable energy mix but the
details suggest otherwise.
A review of the strategy by Business Green [31]
praised the refocus on energy efficiency for
both domestic and industry, but criticised it for not
increasing the support further than extending existing
ECO levels and maintaining the RHI which are both
failing to effectively address essential energy
efficiency improvements and to drive the level of
take-up by households. The revival of the support for
carbon capture technology was welcomed;
however, the level of funding into R&D was regarded
as inadequate compared to other countries.
Commentators called for the Government to stop
funding high-carbon projects so that the money could
be diverted to support low-carbon investment, and
Clayhill solar farm: the UK's first subsidy
criticised the strategy’s sole focus on advancement
free solar farm
in areas where the UK is already playing a leading
role - such as green finance and offshore wind - while failing to address any other areas.
However, the devil is always in the detail and what this strategy fundamentally fails to do is create a
roadmap that delivers the carbon budget targets, which at present look likely to be missed by 6% in
the fourth budget and 10% by the fifth budget, according to Business Green. The Autumn Budget
2017 continues to provide no further details about how the Clean Growth Strategy will meet legally
binding carbon targets. What the Autumn Budget 2017 did do was further kill off any further
renewable energy projects by imposing effectively a freeze on all low carbon electricity projects that
require government subsidy until 2025 [32].
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How the Government publicly addresses the energy mix and how it affects and influences the
market behind the scenes are very different. Both fossil fuels and nuclear seem to be given unfair
and uncompetitive advantages through the administration of subsidies and regulations (as
is explored below) which creates a clear process of discrimination against renewable energy,
particularly onshore wind and solar PV. The energy market is suffering from serious policy
distortions and very far from being a level playing-field.

Fossil fuels
The UK is still reliant on fossil fuels. The Clean Growth Strategy states that unabated coal will be
phased out by 2025 for electricity generation. Yet despite this aim the UK continues to heavily
subsidise the fossil fuel industry to ensure continuity of energy supplies, a subsidy which not only
runs counter to avowed climate policy but also comes at a high cost to the taxpayer. A report by
the Overseas Development Institute (ODI) estimated that overall fiscal support for oil and gas
production from 2014-16 was £665 million per year [33]. North Sea oil and gas production has
benefitted from a recent tax reduction from 20% to 10% and revenue tax reduced to zero on
petroleum [34]. The Autumn Budget 2017 again gave further beneficial tax changes that would
assist the North Sea oil and gas sector to become more desirable to investors as they could
benefit from being able to claim back the tax paid by the previous owners [35]
In addition, subsidies to the transport sector amounted to £7.4 billion per year from 2014-16. The
UK is very much on their own when it comes to increased support to the fossil fuel companies and
is the only G7 member to continue to subsidise fossil fuels since the fall in oil prices have fallen
made this such subsidies counterproductive to the low carbon agenda [36].
The Government has also continued to invest in and support the development of fracking in the
UK despite the fact that it is counterproductive in meeting the carbon reduction targets and
unpopular with the public [37]. The intervention of the Government in planning decisions,
relaxation on permits, procedures and planning rules shows an obvious bias towards fracking that
hasn’t been applied to renewable energy applications, which over the same period have faced
greater difficulties to overcome not less [38]. The Autumn Statement 2013 announced support
that would encourage investment in both onshore gas and oil production through allowing early
profits to benefit from half the tax rate [39]. In a novel and hugely divisive proposal, the
Government has devised a ‘Shale Wealth Fund’ [40] in order to reward those suffering the
negative effects of fracking and appease the communities affected. This is another clear example
of bias since such payments are not available to those who suffer from the negative effects of
other energy sources.
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Conservative links to the fossil fuel industry raise real concerns about the undue influence exerted
on Government policy. Nearly £400,000 has been donated to the Conservative Party since
Teresa May came to office [41]. If influence is being sought by gas and oil companies, then it is
bearing fruit with the UK spending twice as much overseas on fossil fuel projects than on
renewables [42]. Year after year Government
Budgets have provided incentives and tax
breaks to the oil and gas industry with North
Sea Oil being a particular beneficiary [43].
In 2016 Green MP Caroline Lucas called for
the fossil fuel industry to be kicked out of UK
politics, she highlighted the revolving door
which allows senior staff from the oil and gas
industry to pass freely between roles in the
private sector to influential jobs in the civil
service. She has also called for an end to
sponsorship and donations in kind to UK
politicians from the fossil fuel sector and a
more informative system to enable the
monitoring of lobbyists with oil and gas
interests [44].

Fossil fuel web of power;interactive graphic enabling the user to
see links between fossil fuel companies, UK government and
the finance sector

Nuclear
The Government continues to support the nuclear industry despite clear evidence that most of the
world is turning its back on it. The Clean Growth Strategy not only reaffirms the Government
position on nuclear power (exemplified in the support for HPC) but also pledges further funding to
support nuclear development. The strategy details £460 million of funding to invest in the
development of future nuclear fuels, manufacturing techniques, waste management, and advanced
reactor designs. This clearly shows that the Government is a strong supporter of nuclear despite
the difficulties the industry is facing, the environmental concerns raised, and the industry’s inability
to exist without continuing subsidy when it has moved beyond infancy and into senility.
Hinkley Point C (HPC) - In September 2016 BEIS announced that a deal had been reached to
support the construction of HPC, the first nuclear power station to be built in the UK since 1995. It
was anticipated to generate 7% of the UK electricity requirement from the mid-2020s [45]. The
project was expected to cost £18 billion and would be owned by France’s EDF (66.5%) and
Chinese nuclear companies (33.5%). There would be no government subsidy for the plant, but it
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would get a strike price deal similar to low carbon technologies under CfD. The strike price was set
at £92.50 MWh (based on 2012 prices) but is guaranteed for 35 years and is index linked. A report
by the National Audit Office suggests that this constitutes a poor deal for UK consumers and
taxpayers, stating “the [Government] department’s deal for HPC has locked consumers into a risky
and expensive project with uncertain strategic and economic benefits.” [46]. A report by the Public
Accounts Committee [47] further questions the value of HPC and how in the current climate the
only remaining justification for it is the jobs it will create. However, the number of jobs and the
investment made into the UK is not clear and is not significant enough reason to pursue the
development of HPC.
The National Audit Office has also estimated that £30 billion of top-up payments will be made under
the agreed strike price. This would increase the average household bill by £10-15 annually.
However, if HPC is delayed by three years these figures will increase to £21-24. There are no
contracts or agreements in place between HPC and the electricity wholesalers to purchase any of
the electricity that they produced [48]. There has also been no agreement with the government on
the amount of electricity Hinkley will produce in order to provide a back-up supply for the country,
just an agreed strike for all electricity produced.
The Guardian reported in March 2017 [49] that HPC was going to cost three times the value of
today’s electricity prices for 35 years and subsidies could cost up to £40 billion. It also reported that
if the plant was forced to close earlier than 2060 it would leave a ‘poison pill’ for the taxpayer of £22
billion.
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But the cost of HPC doesn’t just include the construction costs for the owners or the strike price
subsidy for the taxpayer, as decommissioning and waste management need to be factored in.
The government has struck a deal that caps the owners’ cost to manage waste at £7.3 billion, but
there is uncertainty on what the future cost will be, and any additional cost would be at the
taxpayer’s expense, leaving the taxpayer potentially exposed to increased costs at the hands of
HPC. These escalating costs, the unknown financial burden on the taxpayer and the risk posed
by nuclear coupled with the declining cost of renewable energy has made the deal for HPC a very
undesirable prospect.

Alternative options
There are still many options open to the UK that if addressed now could assist in reaching the
carbon reduction targets. Renewable energy is a viable and affordable option as seen in the CfD
auctions and investment into this sector could yield not only a reduction in carbon emissions but
greater cost-effectiveness too. Renewable energy technologies are also much quicker to build,
and they would typically begin to generate electricity within a few years, which would allow the
UK to reduce its dependency on high-carbon energy generation much sooner than nuclear
would [50].
If we took the estimated subsidy that HPC would receive over the 35-year lifetime of the strike
price deal (£30 billion [51]) and invested that in renewable energy what level of energy would
that generate? The three offshore wind farms allocated funding in the 2017 CfD auction equalled
the generation capacity of HPC at a much lower strike price (£57.50 against HPC’s £92.50) [52].
A report assessing the case for scrapping HPC stated that Britain could pay £40 billion less for
renewable alternatives over the HPC lifetime [53]. Offshore wind farms could cost £31.2 billion
less and solar PV farms £39.9 billion less, which does not only take into account the subsidies
by the taxpayer but also the cost of building the supporting infrastructure.
Although offshore wind is proving to be an acceptable and economically viable alternative which
can alter the UK energy mix considerably, we should not rule out other renewable energy
technologies in finding a successful balance of energy sources.
Onshore wind is also a viable proposition as the comparison figures in the National Audit Office
report on HPC indicate: the equivalent price per MWh for onshore wind in the mid-2020s would
be in the region of £71 MWh making it 23% cheaper than HPC [54]. However, based on the
offshore figures quoted in this report as £91 MWh and only 2% cheaper than HPC, these figures
are probably very conservative and it would generate considerably more energy at a lower cost.
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If the level of subsidy for HPC were matched and invested in advanced conversion technologies,
such as small incinerators, like those on the second round of CfD auction which were
predominantly at a strike price of £74.75 [55], making them 44% cheaper than HPC this would
generate an additional 12,320 GW of energy at the same cost.
Similarly, dedicated biomass with CHP plants would also see an increase in energy as result of
the same investment, based on the prices in the second round of the CfD auction with a strike
price of £85.64 [56]. This would make small biomass plants 8% cheaper than HPC and mean that
they would produce an additional 2,240 GW of energy. However, for this level of biomass the
sustainability of feedstock remains an area of concern that would need to be addressed.

The right mix
To maintain energy security and grid flexibility as well as cater for decentralisation of energy
production, no single technology can fill the gap that HPC would leave if the contract were to be
cancelled. The ideal mix would be to blend the renewable technologies to reduce reliance on a
single technology and utilise the development of energy storage to add flexibility and security in
demand.
In the past, it has been very easy for those opposing renewable energy expansions to draw the
inflexibility card, but that card is soon to be invalid. The ability to store electricity has long been a
dream, but due to huge advancements and investments being made in battery technology it is
now a much closer reality than ever before. An article published in the Telegraph in August 2016,
stated that battery storage technology is the next energy revolution and could be as little as five to
ten years away [57].
In July 2017, Greg Clark announced the Faraday Challenge as part of the Industrial Strategy, with
the aim to boost expertise in battery technology with £246 million worth of investment [58]. This
four-year challenge is based on a programme of competitions that will assist the growth in
research and development of battery technology. But the UK is not alone in this race to produce
the ‘holy grail’ in battery technology as many other countries including the United States are also
investing heavily. This intense competition to the finish line should help develop this fledgling
technology and advance its development as well as drive down the cost.
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This would a make possible a transformation in the energy market where any concerns over
energy fluctuations in consumption or generation would be mitigated. Battery technology
advancements would not only be utilised by the national grid but could be used on a domestic
level for storing energy generated to power homes or charge vehicles overnight.
This development has significant ramifications for the energy generation industry; the perennial
criticism of renewable energy - that it is unreliable and cannot match peak demand - would be
significantly undermined. There would be no reason to resist the growth in renewable energy
especially due to the cost-effective levels of strike prices being currently achieved.

Energy efficiency: the energy Cinderella
This being said we cannot leave the UK carbon reduction targets solely in the hands of energy
generators, and encouraging the adoption of renewable energy will not help the UK reach its
climate change targets on their own. In order to reach these targets the level of energy being
consumed needs to be reduced. Not only would these lower carbon emissions it would also
reduce fuel bills and help aid homes out of fuel poverty.
The Clean Growth Strategy has attempted to address this through reaffirming the focus on
energy efficiency in the domestic and industrial sectors but the financial support backing this
ambition is inadequate. The proposal to extend the current level of support to ECO to 2028
offers some stability in the energy efficiency arena but is inadequate to address the level of
investment needed to tackle the UK’s ageing and energy inefficient housing stock. Further
support, direction, and funding are required to tackle this important role that energy efficiency
can play in reducing carbon emissions.
A recent study by the Energy & Climate Intelligence Unit found that using energy more
effectively could be equivalent to 40% of the energy Hinkley is due to create and further could
be achieved through a more robust strategy [59].
If the UK government invested the equivalent amount of money that it is estimated will
be invested in HPC (average £857 million per year) into energy efficiency schemes it could
offer grants of up to £5,000 worth of free insulation, or other energy improvements such as
solar PV, to 170,000 homes per year. This would equate to a minimum of 6 million homes
receiving energy efficiency improvements over the 35-year funding lifespan of HPC. This would
obviously constitute a huge contribution to the UK’s carbon reduction targets.
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EU picture
Energy policies
As discussed in the previous section, the EU has several energy policies and agreements in
place including the European Energy Directive and the Paris Agreement. These policies and
agreements set targets and pledges for the EU as collective and as individual member countries.
These targets can vary widely based on their commitment and capabilities to meet the targets,
with some countries having much more stretching targets.
All EU energy policies fall under the umbrella of the so-called ‘Energy Union’, which has five
mutually reinforcing themes:
• security, solidarity and trust
• a fully integrated internal energy market,
• energy efficiency
• climate action – decarbonising the economy
• research, innovation and competitiveness.
This overarching framework to make the EU’s energy more secure, affordable and sustainable
also provides a long-term vision and stability within which member countries can operate [60].
In February 2017 the European Commission published its Communication on the Energy Union
package [61]. This package set out the steps that are required to build a single energy market for
Europe. The aim of this package is to assist the member countries with their ageing energy
infrastructure, poorly integrated energy markets, and disconnected national policies. The Energy
Union calls for substantial investment and joint action to help address these issues and to
improve energy efficiency and energy security across Europe. This single energy market would
decrease the dependence on countries outside the Energy Union for energy and reduce the
wholesale costs. It also aims to increase renewable energy to a minimum of 27% (of final energy
consumption) and increase energy efficiency by 27% by 2030. It has also committed to reducing
greenhouse gas emissions from 1990 levels by at least 40%.
New rules aimed at improving the security of the EU’s gas supply also came in to force on 1st
November 2017. These require EU countries to work together in regional groups to assess the
potential for disruption to their gas supplies, and to cooperate to mitigate or prevent problems
arising, and be ready to help neighbouring countries’ guarantee gas to their most vulnerable
customers in the event of extreme shortages. Gas companies with major long-term supply
contracts will need to notify national authorities where security of supply could be relevant [62].
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Research, as always, is a key factor in developing new technologies and ensuring policies are
based on the newest available information and methods of energy generation. Almost €6 billion
is allocated to energy projects in Horizon 2020; these cover work on energy efficiency, energy
storage, smart energy networks, and renewables [63]. The EU’s Strategic Energy Technology
Plan (SET-plan) aims to accelerate the development and deployment of low-carbon technologies.
While the overall direction of travel for the EU on energy is positive, it is to be expected that some
aspects will not work so well. One EU Policy that has had unintended consequences is the EU
biofuels policy. First introduced in 2003 with the aim of reducing carbon emissions from the
transport sector, it has been widely criticised for inducing land use changes that in some cases
lead to increased emissions during biofuel production [64]. The UK Department for Transport is
planning to limit the volume of crops used to produce biofuels to 2% [65].
At this point due to the UK exiting the EU, it is unclear whether the UK will be part of the Energy
Union package. It would be in the UK’s favour to be part of this union to increase its energy
security and to reduce wholesale energy prices.
The development of the Single Energy Market (SEM) for the whole of the island of Ireland has
helped reduce customer prices, integrated renewables into the generation mix and increased
security of supply.
The SEM is connected to
Great Britain through two
interconnectors; in addition,
Ireland only has a gas
interconnector with Great
Britain which supplies 40% of
Ireland’s gas, and 100% of
Northern Ireland’s gas. The
benefits of the SEM to
consumers in Northern Ireland,
and the reliance of the whole
island of Ireland on energy
from Great Britain, is one
reason the UK government
have suggested energy is
prioritised as a Brexit
negotiation subject [66].

EU-UK Interconnectors
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The UK also has interconnectors with France and the Netherlands, with further interconnectors
with France and Belgium under development. Opportunities to tap into the plentiful supplies of
renewable energy generated in Scandinavia with two interconnectors with Norway and the socalled Viking link with Denmark are at different stages of planning [67].
The UK’s 2016 slide down the Renewable energy country attractiveness index, and out of the top
10, reflected uncertainties arising from the EU referendum vote, the closure of the Department for
Energy and Climate Change and the approval of HPC [68]. The UK returned to the top 10 [69]
again in 2017 but uncertainty around Brexit negotiations and a lack of clarity on targets and
subsidies remain.

EU Energy Changes
The EU has seen dramatic changes in its electricity generation mix over the last 16 years with a shift
towards renewable energy generation and gas power stations [70]. In 2016, the new capacity of
renewable energy added to the grid reached 161 GW, which equates to 86% of all new generation
capacity, of this 51% of the volume was from wind power. The greatest increases over the period of
2000-2016 have been in wind power (143 GW) and solar PV (101 GW). The total renewable energy
generation in 2016 represented 62% of the total power production capability of the EU as a whole.
At the same time, during the period 2000-2016, other generation methods declined with nuclear
energy falling by 15.5 GW, coal by 37.3 GW, and fuel oil plants by 37.6 GW.
Germany has taken the bold steps to remove nuclear energy from its electricity generation mix by
phasing out all nuclear power in favour of renewable energy. In 2016, nuclear energy represented
13% of Germany’s generation with nine remaining nuclear power stations operational but with a plan
in place to close all these plants by 2022 [71].
In 2016, Germany made new investments of €14 billion in renewable energy which grew capacity by
6.7 GW to a total of 104 GW. The split of this additional 6.7 GW was 5 GW wind power and 1.5 GW
solar PV [72]. As a key driving force in the EU for renewable energy Germany has made great
strides to decrease its reliance on fossil fuels and nuclear power, and renewable energy capacity
has reached 29% of gross generation. The Germans have successfully managed their reduction in
nuclear capacity through the increase in renewable energy production and the decrease in domestic
energy consumption. At the same time, they have also managed to reduce the generation capacity
required by fossil fuels.

22

France forged their way as a nuclear powerhouse but the recent change of government has led to
a dramatic turnaround with ambitions to significantly reduce their dependence on nuclear energy
[73]. For some time, France was on its own with its nuclear ambitions: as its mainland European
neighbours and most of the world started to move away from nuclear energy, France continued to
build its nuclear empire at home and abroad. France had the largest share of nuclear energy in its
electricity generation with 75% of their energy derived from nuclear. However, the arrival of the
Macron government brought a new energy agenda which led to installed capacity for nuclear
energy being capped at 63.2 GW and an aspiration to reduce the share of nuclear energy in their
electricity mix to 50%.
Sweden is one of the most progressive countries when it comes to energy policy, largely as a
result of successive periods of government involving Greens, including formal coalition
governments such as that of the current Social Democratic Party and Green Party [74], and
informal arrangements such as the minority Social Democratic government between 2002 and
2006 which saw cooperation from the Green Party [75]. Sweden has the most ambitious plans in
the EU aiming to produce 100% of their electricity purely from renewable energy production by
2040 [76]. Few will have missed the irony that two weeks after Donald Trump announced his
intention to pull the US out of the Paris Climate Change Agreement, Sweden released details of
new legislation establishing a new Climate Policy Council in early 2018 with four yearly updates to
the national climate action plan.

It can be no surprise that this ambitious law – binding future governments to net zero emissions by
2045 - was signed by Isabella Lovin, deputy Prime Minister of the Green-Social Democrat Coalition
government. Lovin has been clear about her desire to see Sweden take a leadership role in
tackling climate change [77]. The agreement on the Swedish energy policy details their roadmap to
achieve their 2040 target that will enable them to have a robust system, with low environmental
impact but high energy security at competitive prices.
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At the forefront of the renewable energy revolution, Sweden has heavily invested in the quest for
alternative electricity sources since they suffered during the oil crisis in the 1970s when oil formed
75% of their energy mix. By 2016, the proportion of oil-fired electricity generation had declined to
approximately 20%. By 2012, Sweden had managed to reach its 2020 target, which was for
renewable energy to have a 50% share of the electricity mix; this is the highest level in Europe
[78]. This was partially assisted by their green electricity certification scheme introduced in 2003,
requiring electricity retailers to buy a proportion of green electricity and the energy generators to
produce renewable electricity in order to be allocated green energy certificates. The target was to
increase renewable energy generation from 2002 to 2020 by 25 TWh, which they are currently
more than half way to achieving.
Sweden has also made significant inroads on increased energy efficiency in both domestic and
commercial consumption. A five-year programme in 2005 targeted power-intensive industries to
boost their energy efficiency through offering tax relief in return for them producing energy
reduction plans with steps to reduce consumption. The savings achieved by this scheme were
1.45 TWh per year and valued at €53.9 million. Subsequently, this scheme has been re-launched
targeting other high energy use industries. In domestic properties, a scheme similar to the UK
EPC ratings was introduced in 2008 but this was combined with heavy investment in energy
efficiency advice and information. In contrast, the UK Government has cut its energy advice
network that was run by the Energy Saving Trust. Domestic properties are also being built to
passive house standards without conventional heating systems; instead, they are heated by heat
derived from their occupants and electrical appliances.
Sweden’s forward-thinking approach to energy generation, energy consumption, house-building
and educational awareness set high standards for other EU countries and act as a shining
example for others to follow.
Portugal had electricity production from renewables only for a straight 107 hours in 2016. This
milestone was supported by Portugal’s 45-fold photovoltaics power capacity increase between
2005 and 2010 and installation of 550 MW wind capacity between 2013 -2016 [79] which has
been driven by government policies from the turn of the century and more recently been
influenced by the EU’s overarching renewable energy directive. Portugal has also invested in
energy efficiency measures and invested at an early stage in public charging infrastructure for
electric vehicles [80].
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Proposals for a new energy strategy
that is fit for purpose
We suggest that there is an urgent need for a review of UK energy policy leading to the
development of an energy strategy that recognises the reality of the emission reductions we need
to make to keep global temperatures below 1.5 degrees. This would imply a 90% reduction in
carbon emissions by 2030 or as soon as practicably possible given our starting point as a nation.
Key aspects of this should include:
Divestment from fossil fuels and reinvestment in renewables:
We propose that financial institutions, pension funds, and local councils divest from fossil fuels
and reinvest in more benign forms of energy. Sustained government support for the renewable
energy sector would provide the confidence these institutions need to make this switch.
Reducing energy demand in our buildings substantially:
We need a massive and concerted energy efficiency programme for existing buildings, and new
buildings should be built to Passivhaus standards by 2022 with the aim of reducing heat demand
substantially.
The end of nuclear:
Nuclear subsidies should end within 10 years and be used to pursue decommissioning of existing
nuclear power stations, with reinvestment of resources in the renewables and energy efficiency
sector instead. HPC should be scrapped immediately and the funding released invested in more
cost-effective renewable energy projects.
End subsidies for the fossil fuel sector:
The continued heavy subsidy for fossil fuels needs to be reduced and the savings reinvested into
other forms of energy production to reduce the UK’s reliance on fossil fuels as well as meeting the
2025 commitment to phase out coal-fired power stations.
90% of UK energy to be from renewables by 2030:
We propose a mass mobilisation and expansion of the renewable energy sector to deliver 90% of
all UK energy (electricity, heat, and transport) from renewable sources by 2030. This would be a
bold globally significant undertaking and attract significant investment in the UK from industry and
deliver new manufacturing capacity along with the jobs that go with that. As an initial step, we
propose the inclusion of onshore wind and solar in the CfD auctions.
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Grasping the energy storage revolution:
The growth in energy storage technologies offers the opportunity to address the intermittency
issues associated with some renewable technologies, enhance grid flexibility and ensure the
security of supply. As we become a leading renewable energy nation we will attract significant
investment from the energy storage sector.
Power to the people:
We propose that new renewable energy projects for communities, Local Authorities, and
individuals be prioritised over those of the Big Energy Sector. These new generators would
represent over 50% of all energy produced in the UK by 2030. The renewable energy market
should be further stimulated by the re-introduction of FIT for householders, community projects,
social housing providers, and schools. And incentives for industry, private sector housing, and
solar farms on appropriate land should also be encouraged to increase adoption of renewable
energy generation.
An end to fuel poverty:
A UK energy strategy should not leave anyone behind. The concept of ‘fuel poverty’ should
become redundant as everyone regardless of income has access to affordable warmth and power
in their own home. This will mean prioritising energy efficiency and home-based renewables in
low-income households and communities.
Help for energy-intensive industries:
We need specific support and advice for energy-intensive industries to improve their efficiency,
increase their productivity and their uptake of renewables. There are some good examples from
across the EU, including Sweden where the Government has worked with energy-intensive
industries to offer tax reliefs in exchange for creation of energy plans and taking steps to reduce
their energy usage.
A massive expansion of zero carbon vehicles:
To ensure all new vehicles are zero carbon vehicles by 2030, e.g. electric or hydrogen, the
procurement power of the public sector could be used to massively expand the number of electric
vehicles in council and other public-sector vehicle fleets. Rigorous planning policies will be put in
place to deliver an extensive network of charging points around the UK.
.
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Working with others - The end of energy isolationism
Though these are recommendations for the UK, we live in an increasingly interdependent world.
That is as true in the energy sector as it is of many other aspects of the modern world. The
growing number of interconnectors between the UK and other countries means that the possibility
of ‘the lights going out’ is becoming more of a popular myth as each year passes. Our renewable
energy and energy efficiency revolution has the potential to be globally significant and provide us
with the benefits of being a global market leader attracting significant investment and providing
opportunities for UK industry abroad. No longer will we be importing knowledge from abroad for
declining technologies such as nuclear but we will be exporting UK skills and know-how as a
leader in the global renewable energy revolution.
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Conclusion
It is clear that the UK is lagging behind many of its neighbouring countries on renewable energy
and carbon reduction. The UK needs to set a clear agenda and create robust plans that will help
us transition from our reliance on fossil fuels, reduce carbon emissions and increase the
renewable energy share in our energy mix. The focus should not be solely on only
decarbonising UK electricity but on creating a more flexible and secure energy generation
market that delivers a clean but affordable energy revolution for UK citizens.
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