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Aim of the Series

The aim of this series is to provide texts which lay out the technical,
environmental and political issues relating to proposed policies for
responding to climate change. The focus is not primarily on the sci-
ence of climate change, or on the technological detail, although there
will be accounts of this, to aid assessment of the viability of various
options. However, the main focus is the policy conflicts over which
strategy to pursue. The series adopts a critical approach and attempts to
identify flaws in emerging policies, propositions and assertions. In par-
ticular, it seeks to illuminate counter-intuitive assessments, conclusions
and new perspectives. The intention is not simply to map the debates,
but to explore their structure, their underlying assumptions and their
limitations. The books in this series are incisive and authoritative sources
of critical analysis and commentary, clearly indicating the divergent views
that have emerged whilst also identifying the shortcomings of such
views. The series does not simply provide an overview, but also offers
policy prescriptions.
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SERIES EDITOR PREFACE

Concerns about the potential environmental, social and economic
impacts of climate change have led to a major international debate over
what could and should be done to reduce the emissions of greenhouse
gases. There is still a scientific debate over the likely scale of the severity
of climate change and the complex interactions between human activi-
ties and climate systems, but global average temperatures have risen, and
the cause is almost certainly the observed build-up of atmospheric green-
house gases.

Whatever we now do, there will have to be a lot of social and eco-
nomic adaptation to climate change—preparing for increased flooding
and other climate related problems. However, the more fundamental
response is to try to reduce or avoid the human activities that are causing
climate change. That means, primarily, trying to reduce or eliminate the
emission of greenhouse gases from the combustion of fossil fuels. Given
that around 80% of the energy used in the world at present comes from
these sources, this will be a major technological, economic and politi-
cal undertaking. It will involve reducing demand for energy (via lifestyle
choice changes and policies enabling such choices to be made), pro-
ducing and using whatever energy we still need more efficiently (get-
ting more from less), and supplying the reduced amount of energy from
non-fossil sources (basically switching over to renewables and/or nuclear
power).

Each of these options opens up a range of social, economic and envi-
ronmental issues. Industrial society and modern consumer cultures have
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been based on the ever-expanding use of fossil fuels, so the changes
required will inevitably be challenging. Perhaps equally inevitable are
disagreements and conflicts over the merits and demerits of the vari-
ous options and in relation to strategies and policies for pursuing them.
These conflicts and associated debates sometimes concern technical
issues, but there are usually also underlying political and ideological com-
mitments and agendas which shape, or at least colour, the ostensibly
technical debates. In particular, at times, technical assertions can be used
to buttress specific policy frameworks in ways which subsequently prove
to be flawed.

The aim of this series is to provide texts which lay out the technical,
environmental and political issues relating to the various proposed poli-
cies for responding to climate change. The focus is not primarily on the
science of climate change, or on the technological detail, although there
will be accounts of the state of the art, to aid assessment of the viability
of the various options. However, the main focus is the policy conflicts
over which strategy to pursue. The series adopts a critical approach and
attempts to identify flaws in emerging policies, propositions and asser-
tions. In particular, it seeks to illuminate counter-intuitive assessments,
conclusions and new perspectives.

The present text is no exception in exploring the ambitious renewable
energy programme underway in Scotland. Scotland is aiming to expand
the output of renewables, so that they generate the annual equivalent
of all its electricity consumption by 2020. At the time of writing, it has
reached over 60%, well ahead of most other countries in the world, apart
from those with large existing hydro capacities.

Scotland remains part of the UK| at least for the present, but it has
a devolved government, led by the Scottish National Party (SNP), and
its polices on energy are clearly different from those of the Westminster
Government, including its opposition to new nuclear. The UK’s vote
in 2016 in favour of leaving the EU may lead Scotland to seek another
referendum on independence from the UK, since the EU referendum
showed a significant majority of Scots wanted to stay in the EU. In
which case, its energy policy could diverge even more. That is specula-
tive, but what is no longer speculative is Scotland’s ability to install and
operate increasing amounts of renewable capacity.

That is not to say there are no critics of Scotland’s renewable energy
programme; some depict it as foolish or at least of limited value and high
cost. Some of the criticisms are simply due to disbelief that renewables
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such as wind energy (now the dominant renewable in Scotland) can
work effectively on a very large scale, without massive backup. Certainly,
balancing issues are coming to the fore. Some critics also resent the SNPs
opposition to nuclear power, which they see as a vital component of a
balanced system. The chapter on nuclear in this book reflects that view
and suggests a rethink may be in order, or at least full consideration
of what the phase-out of the two Scottish nuclear plants would imply.
Much of the rest of the book, in effect, offers some ideas for new areas
of development, in addition to wind power (which seems likely to remain
the main option), with chapters on marine energy (wave and tidal), com-
munity energy projects and energy efficiency, including heating issues, a
key area for the future, so far poorly addressed in Scotland, as in the UK.

Clearly, there are many options and some urgent policy and develop-
ment issues to be faced, and this book offers a guide to how a devolved,
and possibly independent, Scottish Government could address them.
Not all of the issues are addressed fully in this book. Although it sets the
wider scene, it focuses on non-fossil energy options: renewables, nuclear
power and energy efficiency. So it does not cover fossil fuel issues in any
detail, apart from CCS, and only delves briefly into transport issues,
focusing on user behaviour rather than technology. Nevertheless, it still
provides a timely and critical account of the potential and likely prob-
lems of what many see as a brave attempt to accelerate renewables, so
that they can meet most energy needs, while also allowing for continued
export of electricity.

Milton Keynes, UK David Elliott
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Power units

Energy units

NoTE oN UNITS

The power using or generating capacity of devices is measured
in watts, or more usually kilowatts (kW) (1 kW = 1,000 W).
Larger units are megawatts (MW) (1,000 kW), gigawatts (GW)
(1,000 MW) and terawatts (TW) (1,000 GW).

The kilowatt-hour (kWh) is the standard unit by which electricity

is sold—1 kWh is the energy produced/consumed when a 1 kW
rated generator/energy-consuming device runs for 1 h. A mega-
watt-hour (MWh) is 1,000 kWh. Similarly, 1,000 MWh = 1 GWh
and so on.
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PART I

Opportunities and Limitations



CHAPTER 1

Introduction: Aye. Naw. Mibbe.

Geoffrey Wood and Keith Baker

1.1 INTRODUCTION

Aye. Naw. Mibbe.! Three words that perfectly capture the astonishing
and unparalleled series of recent events in Scottish politics held in a
Death Star-like grip by the issues of independence, devolution, govern-
ance and the right for Scotland to gain increasing control over its own
affairs. Will we? Should we? Could we? Vote for independence? Further
devolution? Retain the existing settlement? Not as simple as they first
seemed, these questions opened up the very nature of the existing and
future relationship between Scotland and the United Kingdom (UK).
In short, these interdependent, complex issues can be termed the ‘inde-
pendence debate’; and it is one that shows no signs of resolution or
fading away.

Indeed, it has become one of the defining points of the new mil-
lennium in Scotland and the wider UK, from the resurgence of the

G. Wood (D<)
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independence debate with the Scottish National Party (SNP) winning
power in 2007 and every election north of the border since, to the 2014
independence referendum and the prematurely proclaimed demise of the
idea, to an unexpected and painfully unprepared Brexit, and now on towards
a second referendum and calls for a fundamentally altered UK, particu-
larly in terms of how it is perceived and operates on the global stage.

This book, with its unique focus on Scottish renewable and low-car-
bon energy policy and practice that critically reviews the opportunities
and challenges going forward, both real and plausible, is a contribu-
tion to this ongoing debate. It can be argued that the contempo-
rary origins of the independence debate appeared with the discovery
of commercially viable hydrocarbon reserves in the Scottish North Sea
and the emergence of calls for independence culminating in the failed
1978 devolution vote. It is therefore right that renewable and low-
carbon energy should play centre stage in the debate being carried out
now, in a world facing the threat of climate change, energy security con-
cerns and the potential economic and political gains from developing
domestic and export capabilities and resultant job growth. The world is
moving towards a sustainable low-carbon transition, with many arguing
that renewable energy has already reached a tipping point? as sustainable
technologies become economically viable, investment levels soar year-on-
year and novel technologies become increasingly embedded within the
political, industry and public consciousness and as what appeared only
recently to be virtually impossible becomes more and more a reality.

For now, the people of Scotland have decided to stay as part of
the UK, although by a slimmer majority than many on both sides of
the debate thought possible. Despite the UK overall voting to leave
the European Union (EU), Scotland (along with Northern Ireland and
Gibraltar) also voted overwhelmingly to remain within the EU in con-
trast to England and Wales. Once again, the independence debate has
arisen with a vengeance on the back of the EU referendum and the atti-
tude of a UK government favouring a hard Brexit. And once again, fur-
ther devolution or independence is firmly back on the political table.
Although future developments are invariably difficult to determine in
advance, it may seem strange to publish a book on Scottish energy policy
before knowing the outcome of the ongoing debate; however, its timing
is deliberate for a number of reasons. Let us explain why.

First of all, it allows us to present opinion that is agnostic of the
results whilst being cognisant of the evidence of how things are likely
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to change, or not, under either outcome. Secondly, either outcome will
still lead to at least several years of negotiations over policies that will
affect the populations of both sides of the border, with energy policy
being a key and potentially highly polarising example. So, it would be
unwise to assume Scotland’s energy future will be dramatically different.
But finally, and most importantly, and as discussed in the chapters to fol-
low, the seeds of that energy future were sown long before the SNP took
the power needed to enact its mandate of putting the question to the
people, and the implications of long-term energy policies set years before
the debate will be felt for many years to come and, to a greater or lesser
extent, regardless of the outcome.

Ask any Scot what they think the country’s biggest energy issues are
and their likely answer will include the oil industry, wind farms or nuclear
power. The majority of Scots oppose nuclear power, like wind farms, and
would like a bigger share of the income from the oil industry, and so it
came as no surprise when these became big political footballs in the lead
up to the referendum. However, the outcome of the referendum will
have little bearing on these issues—the development of any new wind
farms or nuclear plants is already largely in the hands of the Scottish
Government and in the long term the country will still need to wean
itself’ off oil—so any future government would be unlikely to change
direction on them without a significant shift in public opinion. As such
they have served as convenient distractions from other more conten-
tious games being played out in the run-up to the referendum, especially
where their devolutionary status means they can be held hostages to for-
tune, and neither side can claim to be innocent of this.

For this reason, the emphasis of this book is very much on the
criticad, and so we have brought together contributions from experts
from across the field of energy policy research and encouraged them to
pull no punches in their analyses. Supporters of either side will find lit-
tle solace here. Whilst the Scottish Government has racked up numerous
achievements in decarbonising the energy sector, it has shied away from
other opportunities to tackle both supply and demand, either directly
or through influencing Westminster. And whilst there is little doubt
that it has pursued a far more progressive strategy than that inflicted on
England and Wales, this gulf between Scotland and the rest of the UK is
significantly widened by the scale of Westminster’s failures.

Our planet does not much care for the outcome of a decision that will
affect the nature of an arbitrary line drawn across an island, and climate



