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Foreword
Sheila Lawlor

‘Net Zero’ has become a rallying cry for Britain’s political leaders of left and right,
the aim being to reduce CO2 emissions to a state of neutrality by 2050. Initially in
2008 under Gordon Brown’s leadership, the UK’s Climate Change Act committed
this country to reduce greenhouse gas emissions by 80 percent on 1999 levels by
2050. Just over a decade later, Theresa May’s government legislated for Net Zero by
2050. UK politicians are not alone. Western governments, international institutions,
corporations and NGOs share the same guiding aim, linked to the campaign on
climate change. The most prominent world player is the UN. Under its aegis, the
Paris Agreement 2015, an international treaty to limit global average temperatures to
below 2°C (now 1.5°C) in this century, was agreed at its Climate Change
Conference (COP21). It seeks to stabilise greenhouse gas emissions. The UN polices
and reviews members’ progress and keeps a registry of nationally determined
contributions (NDCs) under the agreement. Its COP (Convention of Parties) on
Climate Policy reviews emission inventories, assesses the effects of measures taken
and progress made.'

For a number of western European economies (which account for an insignificant
proportion of global emissions), the focus is on reducing the use of fossil fuels,
such as coal, gas and oil. Tax, regulation and subsidies are deployed to promote
alternative sources of energy. It is hardly surprising that the response of voters has
been mixed. Those committed to tackling climate change want more dramatic action.
For those for whom the priority is economic, the cost of moving to alternative
energy sources must be taken into account given the implications for the economy,
its businesses and householders.

Meanwhile the UK’s law remains in place. Amongst the two main political parties,
policy remains Net Zero. It is likely that despite gestures of concern about costs,
each considers more political capital will be gained from broadly pursuing the aim
given the potential for attracting votes, sympathetic media attention and extending a
political base, as well as international commitments. Enthusiasm, opportunism, and
Realpolitik are difficult to separate.

! The relevant pieces piece of UK legislation is The Climate Change Act 2008 (2050 Target
Amendment) Order 2019, https://www.legislation.gov.uk/uksi/2019/1056/introduction/made.

A summary of the UN’s own explanation indicates that three treaties provide the international
structure. The UNFCC (United Nations Framework Convention on Climate Change, UNFCC),
Paris Agreement, 2015, the aim of which is to keep the global average temperature rise this
century as close as possible to 1.5 degrees Celsius above pre-industrial levels and the 1997
Kyoto Protocol. All three aim under the UNFCCC to stabilise greenhouse gas concentrations
in the atmosphere to avoid interference with the climate system, within a time frame
conducive to ecosystems enabling sustainable development.



There are difficult political questions including about costs, the impact of state
intervention and the problems posed for voters. Costs, for subsidies granted or levies
imposed to favour one source of energy over another, are high and must be borne by
consumers and taxpayers. State intervention can have unintended consequences, while
the burdens and one-off costs may fall on domestic users — for example for the
replacement of a gas boiler with the official alternative or changing their car to an
electric model.

In Powering Britain the analyses indicate that the context for energy policy continues
to change as scientists, economists, engineers consider each aspect of the subject.
Given that politicians and civil servants cannot have perfect knowledge, nor can they
keep up with the research and innovation in the UK’s rapidly changing energy sector,
there is much to be said for a different course. Government decisions about subsidies,
tax, and regulations will by necessity be out of date when they come.

The message of Powering Britain is, that irrespective of the views held about
the Net Zero policy, government policy needs to change. Interventionist
policies are likely to make matters worse because they focus on the wrong target. For
instance, in nuclear energy they have missed the role that will be played of smaller
modular reactors, while in the overall mix of energy the potential of hydrogen and
biofuels is greater than is acknowledged, especially for the energy-intense transport
system. Moreover, if governments have put the focus on the wrong type of
energy, they have also taken a sledgehammer to the economics of energy supply.
The economists who write here leave readers in no doubt that market mechanisms
are not only more transparent but, combined with an effective tax on pollution based
on the principle the polluter pays, they are more likely to be effective than official
interventions.

[ am grateful to Syed Kamall, the editor of Powering Britain, for inviting each
of the contributors to write for this project and for his collaboration with each author.
[ am particularly grateful to him and each of the co-authors for the time and reflection
they have given to their stimulating chapters. The result is a thoughtful and sceptical
assessment of government energy policy which also provides clear and constructive
proposals for a change of course for future government policy. It is a timely corrective
to the international and domestic activists who consider that government
intervention can create the utopia to which they aspire.

Sheila Lawlor
Founder and Research Director, Politeia
November 2023



Introduction
Syed Kamall

The UK, like many countries, is changing its sources of energy. The change is
driven by a number of factors — public opinion, politics and political pressure,
affordability, security of supply and technological innovation. In today’s debates
on energy policy three of the prominent factors are security, costs and the
environment.

The debate on the environment, which sometimes draws on current weather
patterns or unusual weather events, e.g. flooding, storms, hurricanes, or higher
than average temperature now commonly called, climate change, includes a range
of views on the causes of these events: whether it is due to human activity
(anthropogenic) or the natural cycle of cooling and heating of the planet
(naturogenic) over thousands of millennia, whether the changes are reversible or
not, whether the UK and other countries should be pursuing strategies of
mitigation or adaptation or both and so on. In recent years, the debate has become
more toxic with environmental campaigners accusing those who don’t take it
seriously of being climate-change deniers, while sceptics of claims that the world
is about to end accuse environmental campaigners of being alarmists. In July
2023, Jim Skea, the new Chair of the United Nations’ Intergovernmental Panel on
Climate Change (IPCC) warned against claims that rising temperatures of more
than 1.5 degree Celsius is an existential threat when he told the German news
agency DPA, ‘If you constantly communicate the message that we are all doomed
to extinction, then that paralyses people and prevents them from taking the
necessary steps to get a grip on climate change.’1

Professor Skea’s intervention may have been partly in response to environmental
campaigners becoming more militant by engaging in acts of vandalism, disrupting
public events, blocking traffic including cycle lanes, public transport and
ambulances regardless of whether such actions alienate those who cycle and use
public transport for environmental reasons. The campaigners argue that
inconveniencing commuters going about their daily business or ambulances

! Deutsche Welle. Don't overstate 1.5 degrees C threat, new IPCC head says. July 30 2023:
https://www.dw.com/en/climate-change-do-not-overstate-15-degrees-threat/a-66386523
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rushing a dying patient to hospital is less important than warning us that we need
to do more now. Some campaigners and activists may also be driven by an anti-
growth agenda, perhaps influenced by writers such as Daniel Headrick who
criticises ‘developmentalism’ and ‘the glorification of economic growth’ for their
impact on the environment.>

However, in the midst of this apparent polarisation of views, there is some
consensus about a more practical goal, that of reducing waste and pollution.
Opinion polls suggest that most members of the public polled believe that we
should do more to reduce waste and pollution.®> At the same time, governments
across the world have set Net Zero targets, i.e. to balance the amount of carbon
emitted into the atmosphere with that removed. In 2022, the UK government
published a strategy for decarbonising all sectors of the UK economy to meet Net
Zero target by 2050. According to a House of Lords library research paper ‘this
means the UK reducing its greenhouse gas emissions by 100 per cent from 1990
levels by 2050 ... mean[ing] the amount of greenhouse gas emissions produced
by the UK would be equal to or less than the emissions removed by the UK from
the environment.’* To set an example, the UK’s official Environment Agency has
set a goal to be ‘a Net Zero organisation’ by 2030.°

The US President, Joe Biden, announced targets to reduce US greenhouse gas
emissions by 2030 to around 50 per cent below 2005 levels, to generate 100 per
cent carbon pollution-free electricity by 2035 and for the US to become a Net Zero

2 Daniel R Headrick ‘Climate Change: Debate and Reality’ International Review of
Environmental History, Volume 5, Issue 1, 2019, The Australian National University, Australia:
https://press-files.anu.edu.au/downloads/press/n5284/pdf/03 headrick.pdf

3 European Federation for Transport and Environment (2020). No going back: European public
opinion on air pollution in the Covid-19 era. (2020)
https://www.transportenvironment.org/discover/no-going-back-pre-covid-air-pollution-levels-
opinion-poll/

4 House of Lords library Mission Zero: Independent Review of Net Zero (2023)
https://lordslibrary.parliament.uk/mission-zero-independent-review-of-net-
zero/#:~:text=The%20'net%20zero%?20target'%20refers,the%20UK %20from%?20the%20environ
ment

> The Environment Agency. Environment Agency: Reaching Net Zero by 2030. (2021):
https://www.gov.uk/government/publications/environment-agency-reaching-net-zero-by-2030
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emissions economy by 2050.° Mindful that voters see green policies as expensive,

the White House committed to ‘delivering 40 per cent of the benefits from federal
investments in climate and clean energy to disadvantaged communities.’ It is
unclear what this will mean in practice, but the US Department of Energy explains
that:

‘the Federal government has made it a goal to ensure 40 percent of overall
benefits of certain Federal investments flow to disadvantaged communities that
are marginalized, underserved, and overburdened by pollution. Federal
programs will ensure that disadvantaged communities receive the benefits of new
and existing Federal investments in these categories. clean energy, clean transit,
affordable housing, workforce development, pollution reduction, and water
infrastructure.”

In addition, some of the announced ‘benefits’ involve tax breaks or rebates of
between 30 per cent to 100 per cent depending on household income. This may
mean that households will have to spend money up front before receiving a tax

break or rebate, which may deter some households.

In China, President Xi Jinping expects carbon dioxide emissions to peak by 2030
and has set a target for the People’s Republic of China to reach Net Zero by
2060.® This was seen as significant since China is the world’s largest consumer of
energy, emitting about one-third of global CO2 emissions.

The Indian government has announced a target to achieve Net Zero by 2070 and
pledged to generate 50 per cent of its electricity from non-fossil fuel sources by
2030.° One of the reasons for the later target is the demand for more energy as
India continues to be one of the fastest growing economies'®, most of which will

6 US White House. National Climate Task Force (2021): https://www.whitehouse.gov/climate/

Tus Department of Energy. Achieving Climate & Energy Justice: President Biden’s Justice40
Initiative. 20 February 2023. https://www.energy.gov/articles/achieving-climate-energy-justice-
president-bidens-justice40-
mitiative#:~:text=Thanks%20t0%20President%20Biden%2C%20the,underserved%2C%20and %2
Ooverburdened%20by%20pollution.

8 International Energy Agency. An energy sector roadmap to carbon neutrality in China.
(2021). https://www.iea.org/reports/an-energy-sector-roadmap-to-carbon-neutrality-in-china

? BBC News (2022) Climate change: What emission cuts has India

}i)romised? https://www.bbc.co.uk/news/world-asia-india-58922398
O IMF raises growth forecast for India, which is set to be fastest growing major economy in 2023
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be generated by fossil fuels. Official estimates suggest that India's coal
requirement may increase by 50 per cent over the next 10 years with emissions
reaching a peak between 2040 and 2045 before decreasing.

Governments in India and China and a number of other developing countries have
set later Net Zero targets in order to achieve a balance between economic
development and reducing environmental impact.

While critics in wealthier countries accuse China and India of foot-dragging,
developing countries believe it unfair for developed countries to deny them the
path to industrialisation and economic growth. For some, environmentalism has
become the new imperialism where rich white western countries try to keep
developing countries poor.!! One example is the EU’s decision to impose Carbon
Border Adjustment Measures (CBAMSs) to tax imports based on their carbon
content. This i1s partly in response to concerns that green policies such as the
Emissions Trading Scheme (ETS) has led companies to outsource production to
less environmentally friendly countries, possibly resulting in global carbon
production increasing.'?

However, the picture is more complicated. Both the Chinese and Indian
governments have been keen to develop domestic green technology to leapfrog
older dirtier technologies to achieve economic growth. Despite being the world’s
largest polluter, China is adding more green energy capacity annually than the rest
of the world combined, including 75 per cent of new solar and wind capacity and
80 per cent of new hydropower capacity each year. In addition, more than half of
all electric vehicles in the world are sold in China.!® India‘s Minister of External
Affairs Subrahmanyam Jaishankar has urged Indian companies to manufacture
and deploy ‘emerging and greener technologies on a scale that make for a global

1 Zafirah Zein (2019) In the world of sustainability, colonialism is not dead. Eco-Business:
https://www.eco-business.com/opinion/in-the-world-of-sustainability-colonialism-is-not-dead/

12 Antoine Godin and Guilherme Riccioppo (2023) Magachols Europe’s new carbon border
tax fair for everyone? The Conversation, 12 January https://theconversation.com/is-europes-
new- carbon-border-tax-fair-for-everyone-197471

13 David Song-Pehamberger (2023) Green tech geopolitics: China and the global energy
transition: ForeignBrief.com https://www.foreignbrief.com/analysis/green-tech-geopolitics/
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difference.’'* In 2019, the Indian government launched the Faster Adoption and
Manufacturing of Electric Vehicles (FAME) policy, setting a target of electric
vehicles (EVs) accounting for a third of private car sales and 80 per cent of two-
and three-wheeler sales by 2030.%

While there is political consensus between the UK’s main political parties on
setting Net Zero targets, there are differences on how to achieve these goals.
While parties of the left will argue for higher taxes and more government
spending, economic liberals and fiscal conservatives are more interested in the
most market- friendly and cost-effective way to meet these goals. Of concern to
political parties across the spectrum is how to achieve a cleaner environment
while not imposing huge costs on the poorest in our societies. More generally,
whether such additional regulatory and other costs are economically damaging,
undermining competition and growth, is a matter for debate. This trade-off
between the cost to taxpayers and reducing carbon emissions is one to which
there are no easy answers but continues to affect the political debate.

Recently, for instance, (September 2023) the UK Prime Minister, Rishi Sunak,
announced a delay to the ban on new petrol and diesel cars until 2035 from 2030.
He also announced that the ban on the sale of gas boilers would be delayed to
2035, setting a date ten years later than the previous date, doing so, as he
explained, to ease ‘unacceptable costs’ on British households.'®

Interestingly, the new 2035 date for banning the sale of new combustion engine
cars aligns with the date of the European Union’s ban on petrol and diesel vehicles.
However, EU countries have subsequently modified their ban on the sale of new
petrol and diesel cars from 2035 and announced that ‘vehicles with

14 Subrahmanyam Jaish (2020) The India Way: strategies for an uncertain world. Harper Collins.

15 Michelle Toh, Kunal Sehgal and Ivan Watson (2023) A new scooter every 90 seconds. India’s
EV revolution has begun. CNN Wed August 23: https://edition.cnn.com/2023/08/22/business/india-
electric-vehicles-push-challenges-intl-hnk/index.html

16 Kate Holton and William James. Sunak delays UK petrol car ban, seeking voter support on

climate. Reuters. September 21, 2023. https://www.reuters.com/world/uk/uk-interior-minister-
braverman-we-need-pragmatic-approach-net-zero-2023-09-20/
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combustion engines can still be newly registered after 2035 if they use only CO2-

neutral fuels’.!”

Back in the UK, the opposition Labour Party has also changed policies. In 2021,
it pledged to spend £28bn a year until 2030 funded by borrowing to make the UK
economy greener if it wins the next General Election. However, this year the
pledge was changed to an ‘aspiration’ since the Labour Party leadership, mindful
that the cost to taxpayers was calculated to be the equivalent to 4p of basic rate
income tax, wanted to project an image of fiscal responsibility.!®

This was not the only change of policy. Having been criticised by the GMB trade
union, a major funder of the Labour Party, for pledging to block all new domestic
oil and gas developments if Labour wins the next election, the party leader Keir
Starmer later told the media that ‘oil and gas will be part of our energy mix for
many, many years to come’.!? Part of the criticism from Gary Smith, the general
secretary of the GMB, was that a ban on new oil and gas contracts risked creating
‘a cliff-edge with oil and gas extraction from the North Sea’.?* While his criticism
may have been mostly due to fears over jobs for his union’s members, it remains
a fact that current renewable energy technologies cannot yet supply sufficient
energy to meet the demand to power homes and industry in a modern digital
economy with high-speed electric trains. There are concerns, even from those who
support the government’s Net Zero carbon policies, about how we transition to
secure, cleaner and affordable energy without damaging our economies and while
keeping the lights on?

17 Ivana Kottasova. EU was set to ban internal combustion engine cars. Then Germany suddenly
changed its mind. CNN Mon March 27, 2023 https://edition.cnn.com/2023/03/24/cars/eu-
combustion-engine-debate-climate-
intl/index.html#:~:text=The%20law%20envisions%20a%?20total,cars%20must%20end%20by%20
2035.

I8 James Kirkup, Rowing back on his climate plan, Starmer is in it to win it. The Spectator 9 June

2023 https://www.spectator.co.uk/article/rowing-back-on-his-climate-plan-starmer-is-in-it-to-win-
it/
19

Ben Quinn and Alex Lawson, Keir Starmer pledges ‘good, union jobs’ amid energy row with
GMB. The Guardian 5 June 2023: https://www.theguardian.com/environment/2023/jun/05/keir-
%armer-gmb-union-energy-policy—north-sea—oil-gas

ibid



Syed Kamall Introduction

Green Party politicians and environmental campaigners from different countries
suggest a range of answers to the difficulties of such a transition. Some see gas as
a medium-term solution, some look to hydrogen, others say nuclear has to be part
of the mix, while others disagree and want to stop fossil fuels overnight regardless of
the consequences. While there is consensus on the long-term vision, there remain
differences over the medium-term strategy.

Each of the chapters which follows considers the future energy mix in the context
of the UK’s attempts to transition to a Net Zero economy. While authors and
readers will have different views about the aim, its context and the various policies
adopted or proposed, including the merits of Net Zero targets, the fact is that
the UK government and others have set Net Zero targets. The contributors to this
publication therefore consider some of the problems of trying to reach Net Zero
and propose potential solutions.

The first three chapters consider different economic aspects of energy policy. Christian
Bjornskov, Professor of Economics at Aarhus University, considers the role of
governments in resolving complex problems such as transitions towards a low-
emissions society (Ch. 1). Bruno Prior, a green entrepreneur, is sceptical of the
Net Zero targets and the different green technologies being proposed to achieve Net
Zero. He explains that successive UK governments have focused on decarbonising
electricity while most greenhouse gases are produced by transport and heating (Ch.
2). Jamie Whyte presents a case for an environmental policy based mainly on a
carbon tax that internalises the external cost of emissions, which, he suggests,
needs no other policy (Ch 3).

The next three chapters consider the technologies that could reduce carbon emissions.
Julian Keites, Director of Sustainability at Green Biofuels, argues that carbon
emissions from current diesel combustion engines could be reduced by as much as 90
per cent now by incentivising drivers to use green diesel fuel (Ch 4). Alexander
Stafford, Chair of the All-Party Parliamentary Group for Hydrogen outlines the role
for hydrogen in the UK’s future energy mix (Ch 5). David Howell, a former UK
energy minister, considers the role of nuclear in the energy mix and urges a change
of policy in favour of smaller reactors over the large such as used for Sizewell (Ch
6).

My chapter considers some of the unintended policies of previous environmental
policies. and warns that future policy must be framed to avoid making matters worse
and should have safeguards in place to change policy if there are negative
unintended consequences (Ch 7). The arguments and recommendations of each
chapter are summarised in the conclusions.



I
Energy Policy for The Future? Government or Markets?
Christian Bjernskov

No matter whether one believes climate change is a major threat to humanity or a
minor bump on the road to global prosperity, most Western governments have set
clear goals for how much they aim to reduce greenhouse gas emissions. Given the
political situation, the question is how to find solutions that produce the most
bang for the buck. From an economic point of view, any answer is about striking
the right balance between reducing emissions the most at the lowest possible cost
while minimising the disruption to human society.

Yet how that is achieved depends on what assumptions are made about the
respective role and effectiveness of governments, politicians and free market
economies. Do firms in a market economy behave in a short sighted and wasteful
manner, or are they innovative and interested in reducing their resource
consumption? Are politicians and bureaucrats benevolent and perfectly informed,
or are they uninformed and self-interested? Any political preferences on how to
achieve emission reductions rely on how one answers those questions.

How Policies are Formed

The standard assumption made by many politicians, journalists and people, is that
politicians and bureaucrats are fully informed and are almost without exception
benevolent and interested in doing what is in the public interest. However, during
the 1950s a growing number of social scientists began to realise that a number of
problems, such as corruption, the influence of special interests on politics, and
why countries have constitutions, could not be understood if one assumed that
politicians were informed and benevolent. Since the early 1960s, what is known
as the public choice school within economics and political science has therefore
challenged these assumptions.

Public choice and related schools of thought in political economy assume that
people are basically the same regardless of which job they have and which part of
society they act in. Whether we shop, manage a firm, or are members of
parliament, we do what is in our own best interest. That does not mean that we all
behave entirely egotistically, but only that politicians or bureaucrats do not
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automatically do the right thing. The extended approach known as ‘robust political
economy’ as pioneered by, among others, Mark Pennington, offers a particular
and unbiased way of organising one’s theoretical expectations. Robust political
economy combines perspectives from the Austrian School of what information is
available to which actors in society with the rational choice approach to politics
of the public choice school. Scholars such as Mark Pennington and others
highlight that even if one would think that politicians tried to do what is best, it 1s
very rare that they possess enough information to have any idea of what that might
be.?!

How Free Markets Work

It should not therefore, be assumed that government can and will do the right thing
because government ought to do so. Free markets, by contrast, work in a very
different way. When subject to competition, all firms have an incentive to invest
in somehow becoming more competitive and productive. Some of the innovative
activities can be quite mundane while others result in radical inventions.
Regardless of the scope, research, invention and innovation have always been and
remain trial-and-error processes. They therefore reveal to the rest of society what
works and what doesn’t, and thereby generate the information that politicians and
bureaucrats lack. In that way, research and innovative activity are similar to
entrepreneurship and entrepreneurial activity where teams or in some cases firms
attempt to find new solutions to known problems and to unearth things that we —
as the saying goes — didn’t know we didn’t know. Subsequently, whether they are
new technologies, old technologies applied in new areas, or changes to existing
products, production processes or management, their proposed solutions need to
be market tested. Innovation only has a value if some individual or firm is willing
to buy it. Many of these innovations will fit the particulars of time and place
instead of one-size-fit-all solutions that most governments prefer. One solution
that works well in densely populated areas around London and Birmingham may
be utterly irrelevant in the Scottish Highlands. Similarly, investments in solar
energy may make perfect commercial sense in Southern Spain but is an obviously
lost cause in Norway.

21 Mark Pennington. Robust Political Economy. Basingstoke: Edward Elgar. 2001
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Governments and public bureaucracies, on the other hand, face the fundamental
epistemological problem that they cannot recommend or subsidise a solution to
an environmental problem (or any other problem) if they have no access to the
information created in the full trial-and-error process of innovation. In other
words, no politician or civil servant has a magic crystal ball to tell them which
specific solution may arrive tomorrow to solve the problem. As such, firms and
other organisations in free, competitive markets not only do not face the incentive
problems that politicians and bureaucrats suffer from but are actively pushed to
create information about what works and what doesn’t. However, firms and
organisations only have strong incentives to invest in research and innovation
whenever government does not intervene too much in market processes.?*

Reducing Emissions and Pollution — Who does this best?

Although there is relatively little research, the perspective from robust political
economy — and from practical experience with politics — suggests that relying on
the dynamism of a free market is the most effective way of achieving reductions
in emissions and other types of pollution. The reduction of emissions from air
travel provides a good example of the effects of market innovation. Flying across
the Atlantic from London to New York or Washington in the 1960s, most people
would travel on a Douglas DC-9 or Boeing 707 that used about five litres of jet
fuel per seat per 100 kilometres. When people travel the same route today, it takes
the same time, but modern Airbus A350s and Boeing 787s burn close to two litres
per 100 seat kilometres.

Another clear example is particle emissions in cities around the world. Wood and
Herzog relate economic freedom — a measure of the degree to which countries
have free market economies with limited government control — to air pollution in
major cities.”> As illustrated in the figure below, the more economically free
countries (measured on the x-axis) tend to have substantially less particle

2 addition, as the Hungarian economist Janos Kornai discovered, government-run
enterprises and enterprises that are effectively protected by government develop ‘soft budget
constraints’, which allows them to spend additional resources while running a deficit. Government-
funded innovation efforts therefore tend to become more expensive and continue well past the
gé)int that privately funded efforts would admit defeat.

Joel Wood and Ian Herzog. Economic Freedom and Air Quality. Briefing paper. The Fraser
Institute. 2014.
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pollution (on the y-axis measured in PM 2.5 density) in their capital cities.
Similarly, new research shows that the most economically free countries in the
world today have strongly decreasing greenhouse gas emissions, such that further
growth leads to further reductions.”* Conversely, countries that are not
economically free and where government strongly regulates the economy tend not
to achieve any reductions but continue to emit more greenhouse gases the richer
they become.
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24 Christian Bjoernskov. Economic Freedom and the CO2 Kuznets Curve. IFN Working Paper no.
1331. 2020.
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The Bottom Line

The insight gained from decades of research in public choice and robust political
economy tells us that governments are highly unlikely to be able to alleviate
complex problems such as transitions towards a low-emissions society. They
rarely have the incentives to do so and will in practice never have the required
knowledge. While they often gain votes from offering visible, activist solutions,
the actual development is far more effective without government intervention
when one relies on the dynamism of economically free markets. At the end of the
day, such transitions are a matter of having faith in human ingenuity and
maintaining a fair degree of scepticism towards the ability and benevolence of
elected politicians.

12
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Net Zero? The True Scale of the Challenge

Bruno Prior

UK government policy is to encourage the switch to low carbon sources of energy
so that this country achieves Net Zero carbon emissions by 2050.% But the policy
depends on unpredictable assumptions about knowledge developments over 30
years. The marginalist approach to climate economics recognises that there is a
cost of mitigation (varying with time and knowledge) above which adaptation is
more efficient and produces better outcomes for society. By pricing carbon,
markets can discover that efficient level. By contrast, Net Zero says ‘Hang the cost
and the uncertainty. We know the 'right' trajectory to zero, and above that, we
must keep mitigating regardless of the marginal cost of the mitigations. ’ Dirigisme
becomes inevitable. The risks to democracy and society from a commitment to an
unlimited cost exceed the risks from marginally mitigated climate change.

The philosopher John Gray is equally critical when he writes:

“I'm not a climate sceptic. What I am very sceptical about is Net Zero, and the
kind of conventional green policies that are being launched, for a number of
reasons. First of all, they were launched before the infrastructure was there. They
were launched before the technology was developed that could make them work.
No consideration was given to the fact that many of the raw materials that were
needed for the inputs, the batteries and so on, were now substantially or even
126

largely controlled by China in Africa and elsewhere.

The recent announcement by the Prime Minister to delay some Net Zero targets
is welcome since he recognises concerns about the price of Net Zero target, but
he 1s partly kicking the can down the road again. It is delusional that there are
tolerable ways to hit the Net Zero target. A rational policy would be based on
pricing negative externalities and discovering where that takes us.

25 In this chapter, ‘Carbon’ is used as shorthand for ‘greenhouse gases’ and ‘tCO2e’ as the
abbreviation of “tonnes of carbon dioxide equivalent”. This chapter is limited to energy sources of
greenhouse gases and does not consider other sources such as agriculture, waste disposal and land-
use changes.

26 John Gray (2023) Interview: John Gray: liberal civilisation is finished. Unherd October 8™
https://unherd.com/2023/10/john-gray-liberal-civilisation-is-finished/
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The Net Zero challenge is often seen in terms of energy policy, with a focus on
electricity generation. The proposed solutions usually include filling the North Sea
with wind turbines, burying the carbon from any residual fossil-fired generation,
adding some batteries and interconnectors, maybe building a few nuclear power
stations, and rationing consumption via smart meters et voila! However, the
challenge is much wider since, in the UK, electricity represents only: ?’

* 31 per cent of primary energy consumption®
» 18 per cent of final energy consumption®

e 16 per cent of CO, emissions*® and
» 13 per cent of greenhouse gas (GHG) emissions.’!

That is energy consumption and emissions within our boundary. One way that the
UK has reduced its carbon footprint has been to export some manufacturing and
emissions and import the manufactured goods from countries less concerned about
carbon content. This is one of the reasons a number of countries are considering a
Carbon Border Adjustment Mechanism (CBAM) or carbon tariff levied on
imported products.

27 This paper draws repeatedly on data from two annual government publications:

(a) DUKES: The Digest of UK Energy Statistics
(https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes)

(b) ECUK: Energy Consumption in the UK (https://www.gov.uk/government/collections/energy-
consumption-in-the-uk).

Both comprise of a main publication and many ancillary tables of data, which can be found by
following the links from the main pages linked above. This paper refers to them in shorthand (e.g
DUKES Table 3.2) and does not provide repeated references.

28 Primary energy used for electricity generation: 634 TWh (DUKES Table 5.6). Total primary
energy supply/demand: ~2,030 TWh (DUKES Table 1.1).

2 Final consumption of electricity: 275 TWh (DUKES Table 5.5); Final consumption of energy:
1,542 TWh (DUKES Table 1.1)

30 COz from power stations: 53.7 Mt; Total CO2 emissions: 331.5 Mt. Provisional UK greenhouse
gas emissions national statistics 2022 (https://www.gov.uk/government/statistics/provisional-uk-
greenhouse-gas-emissions-national-statistics-2022) Table 2

31 GHGs from power stations: 53.7 MtCOze; Total GHG emissions: 417.1 MtCOze. ibid. Table 1
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The carbon embodied in producing these imported goods is not counted in our
‘territorial’ emissions. If we exclude this carbon, the UK has achieved one of
the lowest levels of emissions in Europe.’? If we include it, the UK has done
less well.¥® Native electricity generation represents only 8.5 per cent of our
carbon footprint on a consumption basis.**

Since energy is used mainly for heat and transport in the UK, there is a limit to
the decarbonisation that can be achieved without greater progress on these uses.*

32 Something strange has happened to UK national statistics in recent years. We have stopped
cooperating with Eurostat, so that it is difficult to compare the UK with other European countries
after 2019. This is not a necessary consequence of Brexit. Norway, Switzerland and Iceland
cooperate with Eurostat more than we do now. And the UK has not updated its consumption-basis
estimates of its greenhouse gas emissions (aka our carbon footprint) since 2020. The figures here
necessarily reflect that deterioration in the British government's statistical transparency.

2019 Territorial emissions (tCOqe per capita):

COz2 - UK: 4.355 (41 per cent reduction vs 2008); EU-27 average: 5.405 (22 per cent reduction vs
2008); Ranked 20 of 31 (in descending order)

GHGs - UK: 5.516 (39 per cent reduction vs 2008); EU-27 average: 6.833 (20 per cent reduction
vs 2008); Ranked 21 of 31 (in descending order)

From Eurostat, Air emissions accounts by NACE Rev. 2 activity:
https://ec.europa.eu/eurostat/databrowser/bookmark/093298b1-fa06-4b96-a14d-86ab3b0bd3ce

33 Our World in Data, Data on CO2 and Greenhouse Gas Emissions (https://github.com/owid/co2-
data).

2020 CO2 emissions: (a) UK vs EU average: Production basis: 73 per cent; Consumption basis: 95
per cent

(b) UK reduction since 2000: Production basis: 54 per cent; Consumption basis: 41 per cent.

34 UK carbon emissions, consumption basis: 2019: 670 tCOze; 2020: 583 tCO2. (DEFRA, Carbon
footprint for the UK and England to 2020, https://www.gov.uk/government/statistics/uks-carbon-
footprint/carbon-footprint-for-the-uk-and-england-to-2019)

UK carbon emissions from power stations: 2019: 57.7 tCOze; 2020: 49.4 tCO2. (DESNZ,
Provisional UK greenhouse gas emissions 2022,
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/greenhousegasintensityprovisi
onalestimatesuk/provisionalestimates2022)

No consumption-basis data has been made available for the years after 2020.

33 ECUK 2020, End uses data tables

15



Powering Britain The UK’s Future Energy Mix

Figure 1: UK Final Energy Consumption by use (ktoe) 2022
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The first mechanism to encourage low-carbon electricity was the Non-Fossil Fuel
Obligation (NFFO) which was introduced in 1991. The first mechanism for heat
was the Renewable Heat Incentive (RHI) twenty years later. The UK spends
around £7.5bn per annum, encouraging low-carbon electricity, but only £2bn to
decarbonise transport and £1bn on heat.*°

36 Office for Budget Responsibility, Economic and fiscal outlook — March 2023, supplementary
fiscal tables — receipts and other, Table 2.8 (https://obr.uk/efo/economic-and-fiscal-outlook-
march-2023/), 2021/22: Renewables Obligation: £6.3bn, Contracts for Difference: £0.3bn,
Capacity Market: £0.9bn. Feed-in-Tariffs are not listed but are c.£1.5bn more
(https://www.ofgem.gov.uk/publications/feed-tarift-fit-annual-report-2021-22). We also need to
allow for the EU/UK-ETS, carbon price floor, Climate Change Levy and hard-to-pin-down
components such as the share of the increasing network costs. The Renewable Transport Fuel
Obligation cost £1974.9m in 2021 and was expected to cost £2479.6m in 2022
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file
/1162619/rtfo-annual-report-2021-web-version.pdf). The RHI cost £886m for the non-domestic
scheme in 2022/23 (https://www.ofgem.gov.uk/publications/non-domestic-renewable-heat-
incentive-ndrhi-annual-report-scheme-year-12-2022-23) and £124m for the domestic scheme
(https://www.ofgem.gov.uk/publications/drhi-annual-report-scheme-year-9-2022-23). Given that
domestic heat is more than half of all heat, and 17 per cent more than all uses of electricity (ECUK
2023), the latter figure particularly highlights the discrepancy in effort.
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Net Zero? The True Scale of the Challenge

Figure 2: Share of renewable sources in heat & cooling 2021 ( per cent)
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37 Eurostat, Renewable energy statistics, https://ec.europa.eu/eurostat/statistics-
explained/index.php/Renewable energy statistics. The UK's recent figures are not available in
Eurostat. According to DUKES 2023 Table 6.5, the UK's share of renewables in heating and
cooling in 2021 was 7.6 per cent. Of the countries that are cooperating with Eurostat, only Ireland
was lower (5.2 per cent) in 2021. The EU average was 23 per cent.

38 This is a significant reduction over the past decade. In 2012/13, demand was around 37 to 57
GW in winter and 24 to 41 GW in summer. The main factors are increased embedded generation
and efficiency improvements. Energy Trends (Mar 2014) “Special feature — seasonal variations in

electricity demand”.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/

295225/Seasonal_variations_in_electricity_demand.pdf
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electricity and heat demand. The demand on the National Grid ranges predictably
(£40 per cent) from 20 to 47 GigaWatts (GW) in winter and 16 to 38 GW in
summer.*

Figure 3: GB initial electricity demand out-turn, Q1 2023, half-hourly
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Figure 4: GB initial electricity demand out-turn Q3 2023, half-hourly
avg/max/min
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38 This is a significant reduction over the past decade. In 2012/13, demand was around 37 to 57
GW in winter and 24 to 41 GW in summer. The main factors are increased embedded generation
and efficiency improvements. Energy Trends (Mar 2014) “Special feature — seasonal variations in
electricity demand”.

https://assets.publishing.service.gov.uk/egovernment/uploads/system/uploads/attachment data/file/
295225/Seasonal variations in electricity demand.pdf
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Demand for domestic heat Figure 5: Synthesised GB domestic heat demand
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The favoured sources of renewable energy such as wind and solar are not
dispatchable, 1.e. the power they supply cannot be turned on or off or adjusted
according to demand. Therefore, using them to meet heat demand depends on
storage capacity.*! Whether the energy is stored as Hydrogen or electricity, these
solutions are constrained by two factors governing the economics of storage: the
cycle frequency and the round-trip efficiency.

The cycle frequency is how often the storage unit is charged and discharged. The
fixed costs of storage are normally high. If you use it twice as often, you halve the
fixed cost per unit of output. Presently, storage is only feasible in applications

3% Watson, Lomas & Buswell, “Decarbonising domestic heating: what is the peak GB demand?”,
https://www.sciencedirect.com/science/article/pii/S0301421518307249#bib29. This work built
and improved on the pioneering exercise by R.Sansom, Decarbonising Low-Grade Heat for a Low
Carbon Future. (2015 thesis, Imperial College, London).
https://spiral.imperial.ac.uk/bitstream/10044/1/25503/1/Sansom-R-2015-PhD-Thesis.pdf. The
chart compares the synthetic demand profile estimates by Watson et a/ and by Sansom.

40 ECUK 2023, End use table U2.

41 Solar is strongly negatively correlated with heat demand. Wind is somewhat positively
correlated at a seasonal level (i.e. it is windier in winter than summer), but at a more granular
level, there is an inverse correlation: the coldest days (typically winter anti-cyclonic conditions)
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with one or two cycles per day.** Storing energy for the longer term (e.g. from
summer excess to winter shortage) is a long way from feasibility, since it implies
one or two cycles per year. For seasonal storage to become feasible requires not
just the incremental reductions typical of the innovation process, but orders-of-
magnitude savings. It is analogous to a hope that cars will become so cheap that
owning one to use once or twice a year is better value than taking an occasional
taxi.

The round-trip efficiency is the ratio of the energy used to charge the system to
the energy discharged. Smaller-scale systems like batteries claim to be around 90
per cent efficient, but larger-scale systems such as flow batteries, pumped hydro
and compressed air are more often in the range 60-70 per cent efficiency.

'Green hydrogen' - using renewable energy to electrolyse water - has been touted
as a potential solution for storage. But its round-trip efficiency is currently less
than 50 per cent. And intermittent electrolysis is operationally challenging. For
this reason, some advocate ‘blue hydrogen’ by splitting natural gas and
sequestrating the carbon component. It would require two massive, impermeable
caverns for each plant: one to hold the carbon permanently and the other to store
the hydrogen for winter. Alternatively, the hydrogen plant could be operated on a
seasonal, on-demand basis, but the lower capital costs would be offset by lower
utilisation. Blue hydrogen provides no solution for the excess output from
intermittent renewable generators.

Carbon Capture and Storage (CCS) introduces another layer of cost and
inefficiency.* Nowadays, it is dressed up as Carbon Capture Utilisation and

42 1t is easy to spot these short-cycle applications. Storage is defined by two figures: the power
(MW, i.e. momentary capacity to do work) and the energy (MWHh, i.e. the reservoir of energy to
sustain that work). If the energy rating is a low multiple of the power rating (e.g. 4 MWh /1 MW),
the system will only run a few hours before recharging. A seasonal storage unit would need a ratio
of several thousand MWh per MW. When you read about “long-term” storage projects, you will
usually notice that “long-term” to the storage industry means a few more hours of operation than
current typical applications, not months.

43 The impact on cost and efficiency is usually under-estimated in promotional literature, because
it is measured relative to the gross output of the plant whose carbon it is capturing. Its true cost
should be stated relative to the net output of the plant after accounting for the losses incurred in
the process. As these are typically equal to around 1/3 of the gross output, CCS presents a
recursive problem, where production needs to be increased by around 50 per cent to compensate
for this, but that further increases emissions, requiring more CCS, more losses, etc. see E.Rubin,
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Storage (CCUS) to make it sound less inefficient.** However, most utilisations of

captured carbon release the carbon, thereby negating the sequestration benefit. The
exception i1s Enhanced Oil Recovery (EOR), which has its own obvious problems
as a low-carbon solution.®

The UK government is promoting heat pumps as a solution to electrify building
heat at high efficiencies. Those efficiencies vary with the external air temperature.
They are least efficient when demand for heat is highest. The seasonality of energy
demand for heating would be exacerbated. If peak heat demand is 170 GW, full
electrification with air-source heat pumps would need around 75 GW of additional,
low-load-factor, low-carbon, dispatchable generating capacity.

This effect is minimised in buildings with high thermal efficiency, enabling them
to be kept warm at low output temperatures. Consequently, there is a renewed
focus on retrofitting the UK’s existing buildings to improve their poor thermal
efficiency. The UK government has been incentivising such retrofits for 20
years.** Most of the low-hanging fruit has already been picked.*’” The
government’s own figures show that the efficiencies achieved through retrofit are

modest.

Most of the remaining uninsulated properties are solid-walled (i.e. without
cavities). The costs of insulating solid walls vary greatly but are mostly not
justified by the savings.* The same is true for the costs of upgrading lofts, cavities

“Understanding the pitfalls of CCS cost estimates”, International Journal of Greenhouse Gas
Control, vol.10, Sept 2012, pp.181-90
(https://www.sciencedirect.com/science/article/abs/pii/S1750583612001302)

The promotional estimates have also not typically allowed for the cost of carbon leakage from the
storage facility. Vince et al, “Bearing the Costs of Stored Carbon Leakage”, Frontiers in Energy
Research, 15 May 2018 (https://www.frontiersin.org/articles/10.3389/fenrg.2018.00040/full)

4 e.g. https://www.iea.org/fuels-and-technologies/carbon-capture-utilisation-and-storage. Even if
the release of the carbon in the course of its use did not negate the sequestration benefit, the
demand for uses of carbon dioxide is a minuscule fraction of the volume of carbon dioxide
produced.

45 https://cleantechnica.com/2016/01/19/carbon-capture-expensive-physics/

46 https://www.ofgem.gov.uk/environmental-programmes/eco/overview-previous-schemes

47 https://www.c4cs.org.uk/blog/building-or-energy-conservation

48 ibid. The problem is not only cost, but also greater impact on the homeowner or the
neighbourhood. Solid walls can only be insulated either by wrapping the inside (sacrificing space
in a building stock whose average size is already one of the lowest in the developed world) or
outside (changing the appearance) of the building.
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and glazing that have already been improved but not to modern standards. For
around 10 million of the UK's least efficient buildings, rebuilding them is
probably a more practical option than retrofit to achieve the efficiency levels ideal
for heat pumps. There could be positive externalities to such an approach, but it

Net Zero? The True Scale of the Challenge

is not a cost that anyone in government has been willing to consider to date.

Transport

The UK is also near the
bottom of the European
league table for
decarbonising transport.
After an uptick from 2018 to
2020, the UK looked
middle-ranking for a short
while.4?

The largest part of that uptick
was an increase in the amount of
Used Cooking Oil (UCO)
imported from China.’® A key
driver in that trade and similar is
that the Renewable Energy
Directive (RED) double- counts
any biofuels produced from
waste such as UCO. Without this
double counting, the latest value
for renewable transport in the
UK in 2021 is
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Eurostat, Renewable energy statistics, see footnote 7. For the UK's current accounting of its
share of renewables in transport, see DUKES 2023 Table 6.5. In earlier editions of DUKES, it was
S”Ol"able 6.7, and the UK's renewable transport seemed to be doing better, e.g. 10.3 per cent in 2020.

Department for Transport, Renewable Fuel Statistics for 2017/18 (https://assets.publishing.service.gov.uk/

government/uploads/system/uploads/attachment_data/file

35

/782482 /rtfo-year-10-report-6.pdf), 2018 (https://assets.publishing.service.gov.uk/government/uploads/system/

uploads/attachment_data/file

/845349/renewable-fuel-statistics-2018-final-report.pdf), 2019
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t.SI

4.6 per cent.”’ Despite the hype about Electric Vehicles (EVs) decarbonising

transport, renewable electricity provided only 0.7 per cent of transport energy in
202232

Energy demand for transport is more consistent than for heat®® with most transport
solutions being based on short-term storage solutions such as fuel tanks or
batteries. Their demand on the energy source could be time-shifted to the optimal
times of day and could match continuous energy sources - such as nuclear -
combined with high-frequency storage solutions. The on-road efficiency of
electric motors is several times higher than internal combustion engines, providing
a substantial saving to offset against any cost differential between oil and low-
carbon electricity plus storage.® There are also negatives to weigh against the
positives of electrifying transport. Even if these issues are resolved, the regular
profile of off-peak charging of EVs is not useful to adapt the intermittency of wind
or solar to the patterns of transport usage® unless there is an intermediary long-
term storage solution.

/932933 /renewable-fuel-statistics-2019-final-report.pdf) and Third Provisional Report for 2020
(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file
/959182/renewable-fuel-statistics-2020-third-provisional.pdf)

S DUKES 2023, Table 6.5

32 ibid. Renewable electricity in transport: 336 ktoe; Total fuel used in transport: 51.545 ktoe.

33 1t is slightly higher in summer than winter, and on working days than weekends, and at
working-day rush hours, and much higher at day than at night, but on a high-frequency,
predictable basis that is amenable to solutions to smooth the energy demand. Dept for Transport,
Road Traffic Statistics (https://www.gov.uk/government/statistical-data-sets/road-traffic-statistics-
tra#tannual-daily-traffic-flow-and-distribution-tra03), tables TRA0305 and TRA0307.

>4 In a short article, there is no space to go into the detailed issues of the various modes of
transport. Rail and water transport are relatively minor. Air transport is not as amenable to
electrification as surface transport. As with everything discussed here, innovation may or may not
provide viable solutions.

35 Advocates of intermittent renewables like to argue that the batteries in electric vehicles will
provide a substantial “demand-side response” capability to align transport energy demand with
intermittent electricity production. This will happen at the margins for intra-day imbalances
between supply and demand of electricity, for those users who are confident that their battery
capacity is greater than their next-day need. But for the longer-period problems of the
intermittency and seasonality of wind and solar, this has limited benefit unless we are to live in a
world where people only travel to work when it has been windy the night before. The storage
capacity is a few hours, not the days or months that would be required to accommodate the
intermittent production profile.

23



Powering Britain The UK’s Future Energy Mix

Policy Implications

The UK clearly has some way to go before its record on decarbonisation of heat
and transport matches that of leading countries such as Sweden. It should not be
controversial that each tonne of carbon emitted to the atmosphere at a point in
time has the same external cost, whatever that might be. Sweden internalised that
externality early and consistently through a carbon tax introduced in 1991. It
provided a reliable value available across all parts of the economy, all uses and all
technologies, with minimal opportunities for rent-seeking and gaming.>® The
outcome is strong progress on decarbonisation. This is no surprise to most
economists who, in a rare show of consensus in the profession, overwhelmingly
advocate a carbon tax as the least-bad way to internalise the carbon externality.®’
Opponents of carbon tax ignore the experience of Sweden, Denmark and Finland
when they claim that carbon taxes are ineffective in practice or politically
unsustainable.

With the introduction of the Non-Fossil Fuel Obligation (NFFO) in 1991, the UK
government effectively declared that emissions from electricity were infinitely
more valuable than emissions from heat and transport. NFFO’s intended
technology-neutrality was modified even before the scheme launched, so that
carbon savings via some electricity technologies were treated as significantly
more valuable than via others.

This set the pattern. As the inadequacies of incentive schemes were recognised,
they were modified, replaced or supplemented.>® Each new scheme added its own
differential valuations for different types of carbon savings. It became common

36 Sweden partially exempted its heavy industry to avoid carbon leakage, and then fully exempted
it when they joined the European Emissions Trading Scheme (EU-ETS). Consequently, the
industrial sector is stronger in Sweden than the UK despite (or because of) the use of a carbon tax.
37 e.g. https://clcouncil.org/economists-statement/. A carbon dividend is a carbon tax refined with
a couple of measures to address key concerns about a carbon tax: (a) revenue neutrality (i.e.
revenue recycled to households) to convert the measure from regressive to progressive, and (b) a
border carbon adjustment system to address carbon leakage.

38 ¢.g. Feed-in-Tariffs, Renewables Obligation, Carbon Reduction Commitment, Climate Change
Levy, RHI, Renewable Transport Fuel Obligation, and an alphabet soup of building-efficiency
support schemes. And many of these went through several iterations that altered how values were
differentiated. And with mechanisms like the forthcoming Green Gas Levy, we are not finished
yet with micro-differentiation of carbon-displacement “virtue”.
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to differentiate the benefit of technologies by scale, so that carbon saved by 100
small, expensive units was deemed more valuable than the same carbon saved by

one large unit>’

even though they had the same environmental impact. By 2015,
British energy policy offered over 140 different implicit carbon valuations

depending on technology, scale, and use.®

The purpose was to deliver the pre-judged outcome. Before each mechanism was
launched, studies were carried out to estimate the resource cost curves for each
technology, scale and use. Tariffs and anticipated volumes were set accordingly.
If actual volumes differed significantly, this was treated not as part of market
discovery, but as the market failing to conform correctly to the model. Tariffs were
adjusted to try to buck the market.

The NFFO ignored some important valuations altogether. One serially unpriced
option has been sequestration e.g. carbon capture and storage (CCS) or tree
planting. Even more important to discovering the efficient balance of options:
efficiency and adaptation were never valued, while low-carbon energy production
was. One of the key benefits of carbon taxation is that the value of adaptation is
effectively the value of accepting the carbon tax rather than paying the cost to
avoid it. The value of efficiency - such as low-carbon energy - is the value of the

39 The RHI differentiated between domestic and non-domestic use, between various technologies,
and between different sizes of some technologies. Non-domestic biomass heat, for example, was
valued at introduction at £10/MWh (c.£67/tCO2e¢) for units over 999 kW. Medium units between
200 and 999 kW got £47/MWh (£313/tCO2¢) and small units under 200 kW got £76/MWh
(£507/tCO2¢e). Domestic biomass boilers got nothing for 3 years, even if they were identical to the
non-domestic systems. From 2014, domestic biomass boilers up to 50 kW got £122/MWh
(£813/tCO2e). Domestic units over S0kW continued to get nothing. Biomass CHP and gasifying
biomass boilers got other tariffs, and there were similar micro-differentiations for some of the
other technologies. Other mechanisms differentiated similarly.

Given the economies of scale, 199kW non-domestic boilers offered by far the best return
(estimated at 3-4 years in some cases, with the remainder of the 20-year contract as rent), so the
scheme was initially dominated by boilers at the top end of the small non-domestic band, not
because that was the dominant scale of the opportunities but because systems were engineered to
optimise the subsidy. The government introduced “degression” to reduce support for bands that
were over-performing. This mechanism was designed (unintentionally) to overshoot, so within
two years, 199kW boilers had become unattractive and the new gold rush was in 999 kW boilers
(top end of the medium non-domestic band). This is the tip of the iceberg of perverse incentives
created by this mechanism. And this is just for the GB RHI. The Northern Ireland RHI was a
separate scheme whose incentives were so perverse that it caused a political scandal.

60 See https://www.c4cs.org.uk/blog/150-ways-price-your-carbon for a link to a chart setting out
my estimations of these implicit carbon prices.
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avoided carbon tax. Subsidising ‘non-carbon’ as the UK, Germany, Spain and
others have chosen to do, rather than tax carbon, skews choices strongly in favour
of low-carbon energy, even where energy efficiency or adaptation may be more
economically efficient. When you combine that with paying more for expensive
solutions and less for cheap solutions, which is a key purpose of targeted
subsidies, you end up incentivising the least efficient outcomes.

This is an important difference with cap-and-trade carbon pricing.®! Carbon tax is
price rationing. Cap-and-trade is volume rationing. Both require governments to
estimate something that cannot be known precisely. But carbon tax treats
adaptation as an equal option to mitigation. Cap-and-trade assumes, in setting the
cap, that we know the efficient balance of adaptation and mitigation.
Conceptually, if not practically, we could easily have a Net Zero cap-and-trade
mechanism, in which we had prejudged that no amount of adaptation is more
efficient than mitigation.5

It is highly unlikely that the efficient balance of mitigation and adaptation by 2050
will be 100 per cent mitigation and 0 per cent adaptation. At the margin, the costs
of mitigation increase, while the costs of adaptation decrease i.e. the last million
tonnes of CO,e will not only be much more expensive to displace but it will also
have a much smaller benefit in terms of avoided harm. At some point, you reach
a level where it is more efficient to tolerate the minimal risk from the remaining
emissions than to try to eliminate them. Net Zero implies that the risk is infinite
at any level, or that the government knows that, despite very high current costs,

61 Because both end up with a nominal carbon price, they are often treated as equivalent, under the
heading of carbon pricing (e.g. https://www.worldbank.org/en/programs/pricing-carbon). They are
not equivalent.

This is far from the only difference. I set out several problems with carbon cap-and-trade back in
2007 (see linked paper at
http://www.pickinglosers.com/blog_entry/bgprior/20070606/bush_right). The subsequent
performance of the EU-ETS has conformed more with the observations in this paper than with the
political predictions that the scheme would quickly shake offits teething problems and establish a
useful price.

62 The possibility is more conceptual than practical because one could easily set a cap of zero in
theory, but in practice, the problem of transaction costs on the roughly 50 per cent of energy
consumption that is highly diffuse (e.g. heat) would remain. Funny enough, a zero option would
make it easier to work out small individual allocations (nothing for everyone), but the politics and
logistics is inconceivable.
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the costs of mitigation will certainly be so low by 2050 that the risk, however
minimal, will be cheap to eliminate.

Net Zero models rely on innovation in certain technologies as the deus ex machina
that will make it feasible to decarbonise sectors that governments have barely
dared to touch for 30 years. Perhaps they will materialise but (a) we should no
more count our innovation chickens than we should write them off, and (b) the
problems are more economic than technical. Innovation can only mitigate not
eliminate the economic problems.

Conclusion

In considering the UK’s future energy mix, this chapter examined the challenges
of the UK government meeting its Net Zero target by 2050 by decarbonising
electricity generation, heating and transport.

So far, low carbon heating and transport have not been given as much attention in
the UK as low carbon electricity. Whereas the UK government introduced the
Non-Fossil Fuel Obligation (NFFO) to encourage low-carbon electricity in 1991,
it took another 20 years to introduce the Renewable Heat Incentive (RHI).

The UK government would do well to acknowledge the limits of centralised
knowledge and abandon targeted measures. That means Net Zero should go.
Instead, a consistent carbon tax across all parts of the economy should be
introduced. This will allow market participants to capture the value of the
environmental benefit of their low carbon solutions within the market process as
the UK seeks to decarbonise electricity, transport and heating.

!

A broad outline of a suitable institutional framework is set out in the Economists
Statement on Carbon Dividend, referenced above.®* Many details need to be
fleshed out (for example, how the price is set, interactions with other policies,
pricing negative carbon, cross-border issues, the design of the dividend
mechanism, etc.) This is not the place. It would be a good sign that the UK has
rediscovered its economic rationality if we were discussing these details rather
than flaunting the pretence of knowledge in our current climate policy discussions.

63 See footnote 57.
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Cutting Greenhouse Gas Emissions: Government v Markets

Jamie Whyte

In June 2019, the UK passed a law that committed this country to achieving Net
Zero greenhouse gas emissions in the UK by 2050. It shouldn’t have, because
chasing a Net Zero target is a bad idea.

This is not because the target is too high, nor that it is too low. It is because
government should have no target at all, for the ideal level of greenhouse gas
emissions is not known. The fact that emissions impose costs on people through
climate change does not mean that the optimal level of net emissions is zero. Shoes
are costly, but the optimal annual shoe production is not zero.

As with greenhouse gas emissions, we cannot know the ideal level of shoe
production in advance. But we can discover it retrospectively. Shoe consumers
want to buy any shoe they value higher than the price. And shoe suppliers want to
produce any shoe they can sell at a price higher than it costs to make. So, every
opportunity to make a shoe that is worth more than it costs will be taken, and no
shoe will be made if it costs more than it is worth. We need not worry about the
quantity of shoes in the world. Whatever it is, it must be right because shoes are
produced by profit seekers competing for willing customers.

This happens only if shoes are not taxed or subsidised. If the government
subsidised shoe production, competition would drive the price of shoes lower than
they cost to produce, and people would buy shoes they value less than they cost
to produce. In other words, the subsidy would cause shoes to be over-supplied and
over-consumed. Applying this logic the other way around, shoes will be under-
supplied and under-consumed if they are taxed - as, indeed, they are via
corporation and sales taxes. We know, therefore, that the number of shoes on Earth
is less than the ideal number.

By the same logic, we know that greenhouse gas emissions are now too high
because they are subsidised. Their subsidy does not come from the government.
It comes from the fact that emitters pay nothing for the cost they impose on others
through the consequences of such emissions. They pay nothing because no one
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owns the air and, even if someone did, they would find it difficult to charge people
for dumping greenhouse gases into it.

The standard solution to such problems of external costs — of costs not (wholly)
borne by the person whose actions create them — is to apply a Pigouvian tax®
equal to the external cost. This internalises the external cost, and the action will
be performed only when the benefits to the agent exceed the total costs to society.
It isn’t strictly a market mechanism since the tax is imposed by a government. But
it aims to impose a cost that others (i.e. non-emitters) bear because of the
absence of private ownership (in this case, of the air) and thereby to make sure that
the taxed activity is performed only when doing so is net beneficial. And it gives
profit seekers an incentive to devise less “carbon intensive” products and
processes.

That’s the rationale for a carbon tax. Of course, it is difficult to work out the
external cost of emitting a given quantity of greenhouse gas. Global warming has
benefits as well as costs, and it will have quite different effects in different parts
of the world. Reasonable estimates of the external cost of emitting a tonne of CO2
range from $50 to $420.

But whatever the correct figure, once the Pigouvian tax is imposed, we will
discover the optimal level of greenhouse gas emission by simple observation. The
optimal emissions will be the actual emissions. If net emissions remain positive
after the imposition of the carbon tax, so they should. The activities that cause
them are worth more than they cost, including what they cost by way of global
warming.

Emissions targets, including those built into cap-and-trade schemes (the cap acts
as a target), are arbitrary. There is no reason to believe that the optimal net
emission of greenhouse gases is zero or any other number. The predictable
response, that if emissions remain positive, the consequences will be dire, is

64 A Pigouvian tax, named after 1920 British economist Arthur C. Pigou, is a tax on a market
transaction that creates a negative externality, or an additional cost, borne by individuals not
directly involved in the transaction. Examples include tobacco taxes, sugar taxes, and carbon
taxes. Source: https://taxfoundation.org/taxedu/glossary/pigouvian-
tax/#:~:text=A%20Pigouvian%20tax%2C%20named %2 0after,sugar%20taxes %2 C%20and%20ca
rbon%?20taxes.
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misguided. The cost of those dire consequences is precisely what the Pigouvian
tax covers. It has already been accounted for. A carbon tax that internalises the
external cost of emissions is all the climate policy we need. If other measures are
added to it, such as tax-funded subsidies for renewable power generation or
electric vehicles, then emissions will be too low. We already have the optimal
level when the carbon tax is applied, so any additional taxes or subsidies that
further reduce them must be socially harmful.

Let me spoil the glorious simplicity of this climate change policy by introducing
a complication. As noted above, even without a special tax on shoes, taxes on
profits (which push up prices) and sales taxes such as VAT (which also push up
prices) mean that fewer shoes than the social optimum are produced and
consumed. These taxes also reduce carbon emissions. People buy fewer
manufactured goods than they otherwise would (which reduces emissions) and
they travel less than they otherwise would (which also reduces emissions).

In fact, a special tax is already applied to petrol and diesel; the UK fuel duty 1s 58
pence per litre. Some of this is used to cover the cost of the UK’s network of roads,
but only about 35 per cent of it. Combined with VAT, the taxes on petrol that do
not cover road costs amount to 38 pence per litre. This equates to a Pigouvian tax
of £185 per tonne of CO2 emissions. So, unless the external cost of emitting CO2
is higher than this, drivers are already internalising the cost, and we have no reason
to believe emissions from cars exceed the social optimum. A carbon tax must be
reduced by the size of any other taxes being applied to the activity in question.
Otherwise, emissions will be too low!

% sk ok sk

Insofar as activities that emit CO2 are untaxed, politicians have reason to believe
too much is emitted. But they cannot know the optimal quantity because they do
not know how much people value the activities concerned. If they apply a
Pigouvian tax (where it is not already effectively applied), they will discover the
socially optimal quantity of net emissions.

‘Zero’ may sound like some kind of natural or sensible goal. But it is no less
arbitrary than a target of 251 million tonnes per annum. Where prices reign, there
is no call for the central planning of output — not of shoes or tractors or CO2
emissions.
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A Mixed Energy Supply — The Role of Green Biofuels

Julian Keites

Amongst UK politicians there is cross-party political consensus on increasing
domestic green energy production and reducing reliance on fossil fuels. However,
the UK has not yet grappled with how to make the whole transport sector — not
least haulage, unelectrified railways and maritime — part of the transition to Net
Zero.

Electric Vehicles — a Problematic Alternative

Even though the UK government claims it prefers a technology-neutral approach,
policymakers have encouraged a switch to electric vehicles (EVs) to meet the
UK’s Net Zero targets. However, the lack of Infrastructure and domestic charging
capacity remain the biggest barrier to wider EV adoption. Across the UK, there
are fewer than 37,000 EV charging points while estimates suggest a nationwide
rollout of EVs would require a mix of over 600,000 fast-charge and overnight-
charging points.® Creating this capacity is vital to persuading consumers to switch
toan EV.

Even if there were more charging points, EV batteries still take at least 30 minutes
to charge fully, while refilling a combustion engine takes less than five percent of
that time. Meanwhile, today’s EVs are significantly heavier than existing cars, so
have much higher wheel torque. This results in a higher level of rubber tyre
particles being produced — up to 2000 times the levels of air pollution when
compared to Euro6 diesel engines burning diesel.

65 Department for Transport. Official Statistics: Electric vehicle charging device statistics: January
2023. 25" January 2023. https://www.gov.uk/government/statistics/electric-vehicle-charging-
device-statistics-january-2023/electric-vehicle-charging-device-statistics-january-2023

%6 Damian Carrington. Car tyres produce vastly more particle pollution than exhausts, tests show.

The Guardian 3" June 2022. https://www.theguardian.com/environment/2022/jun/03/car-tyres-
produce-more-particle-pollution-than-exhausts-tests-show
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Since electric battery technology is considered not yet sufficient to power haulage
some lorry manufacturers are considering Hydrogen powered vehicles, but
widespread adoption and infrastructure will also take time.%’

Greening the Electricity Grid

EVs are only as environmentally friendly as the electricity grid that powers them.
Despite successive governments taking steps to increase the UK’s renewable
energy mix, fossil fuels still produce an average of 40.7 per cent of our electricity
supply annually.®® The proportion is higher in winter, or on still days, when solar
and wind contribute less to the grid.

Hydrotreated Vegetable Oil (HVO) fuels: A Transition Solution

A two-pronged approach is required to both green the electricity grid and support
further technological development and infrastructure for EVs but the best way to
reduce the most harmful emissions is to use what already exists — the combustion
engine.

Gd+ Hydrotreated Vegetable Oil (HVO) is a renewable, clean diesel made from
food and plant waste residues. Crucially, HVO fuel is a direct ‘drop-in’
replacement for traditional diesel fuel, meaning it can be directly substituted in
diesel vehicles, without the need for any engine modifications.

While consumers wait for affordable EVs and better charging infrastructure,
incentivising drivers of existing diesel vehicles to switch to HVO fuels could
reduce total GHG emissions by 80 to 90 per cent.® The overall calculation of

67 Natalie Huet. Battery or hydrogen? Truck makers battle it out in race for a cleaner electric future.
Euronews 5% July 2022. https://www.euronews.com/next/2022/06/30/battery-or-hydrogen- truck-
makers-battle-it-out-in-race-for-a-cleaner-electric-future

68 Department for Energy Security and Net Zero and Department for Business, Energy & Industrial
Strategy. National statistics

Energy Trends: March 2023. 30" March 2023. https://www.gov.uk/government/statistics/energy-
trends-march-2023

®HVOFuelUK. What Are The Environmental Effects Of HVO Fuel In The UK?
https://hvofueluk.co.uk/blog/what-are-the-environmental-effects-of-hvo-fuel-in-the-uk/ [Accessed
1% June 2023]
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GHG emissions is taken throughout the whole-life cycle of the fuel, from the
planting of biomass to the collection, processing and delivery to combustion in
the engine. Nonetheless, even at the point of combustion at the tailpipe, there are
GHG emission savings of approximately 8 per cent compared with diesel.”

If the UK i1s to meet its aspirations for Net Zero emissions in the HGV sector by
2040, renewable fuels in existing engines have a big part to play.”! The European
Union has recognised the potential of renewable fuels when it decided to allow
new vehicles with combustion engines to continue to be sold after 2035 ‘if they

use only CO2-neutral fuels’.”?

Where does GAd+HVO Come From?

Fuels such as Gd+HVO use only waste and residue derived feedstocks, 1.e., non-
virgin vegetable oils, and are assured and accredited by the International
Sustainability and Carbon Certification (ISCC).” This traceability of both supply
chains and origins is another important advantage of HVO fuels. In 2021, 34 per
cent of UK diesel fuel was sourced from Russia despite the sanctions imposed
after Russia’s invasion of Ukraine. Evidence suggests India is buying Russian
crude oil and exporting UK diesel from this feedstock.” This process occurs

70 Hannu Aatola, Martti Larmi, Teemu Sarjovaara and Seppo Mikkonen. Hydrotreated Vegetable
Oil (HVO) as a Renewable Diesel Fuel: Trade-off between NOx, Particulate Emission, and Fuel
Consumption of a Heavy Duty Engine. SAE International Journal of Engines. 1. 10.4271/2008-01-
2500.
https://www.etipbioenergy.eu/images/SAE_Study Hydrotreated Vegetable Oil HVO as a Ren
ewable Diesel Fuel.pdf

"I Department for Transport. News story: UK confirms pledge for zero-emission HGVs by 2040 and
unveils new chargepoint design. 11™ November 2021. https://www.gov.uk/government/news/uk-
confirms-pledge-for-zero-emission-hgvs-by-2040-and-unveils-new-chargepoint-design

2Ivana Kottasova. EU was set to ban internal combustion engine cars. Then Germany suddenly
changed its mind. CNN March 27 2023 .https://edition.cnn.com/2023/03/24/cars/eu-combustion-
engine-debate-climate-
intl/index.html#:~:text=The%?20law%20envisions%20a%?20total,cars%20must%20end%20by%20
2035.

3 BM Certification. ISCC International  Sustainability —and Carbon  Certification.
https://bmcertification.com/iscc-international-sustainability-and-carbon-certification-
2/?gclid=cjwkcajwm4dukbhaueiwalzqxk2jmxlykyileesm-mylnmqgleghn3kdmSrg-az4mzj-
d9rwunxah_rroctcugavd bwe [Accessed 1% June 2023]

4 Shruti Menon. Ukraine crisis: Who is buying Russian oil and gas? BBC News 23" May 2023.
https://www.bbc.co.uk/news/world-asia-india-60783874
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largely without the knowledge of UK consumers given the lack of traceability
data for fossil fuels, unlike the ISCC certification applied to Gd+HVO fuel.

An Immediate Net Zero Transition?

The UK’s existing Renewable Transport Fuel Obligation (RTFO) regulates
renewable fuels used for transport and supports decarbonisation through the
increased use of. The UK does not use tax incentives as much as other European
countries to promote faster transition to renewable biofuels.

European Countries with Excise Duty Incentives (Source: Argus)

CZECH REPUBLIC

There is a lower excise duty of high-blend biofuels such as E85, HVO30 as well as pure biofuels
such as B100. Depending on the content, the reduction can be from €0.498/litre for regular petrol,
to €0.413/litre for FAME biodiesel. Low-blend biofuels are taxed equally to fossil fuel equivalents.

DENMARK

The CO?2 tax applied to fuels is reduced depending on the biofuel energy content which is above a|
set threshold. The country is one of the few in the European Union to reduce its GHG emissions
from road transport in accordance with the Commission’s target of 6% below 2010 levels.”

IRELAND
The Mineral Oil Tax (MOT) applies to fuels and is composed of the fuel excise and a carbon tax
(the MOTCC). The latter do not apply to biofuels.

LATVIA
Tax reductions and exemption in place for high biofuel blends: Pure biodiesel is exempted from the
normal rate of €414/1,0001 applied on diesel. Unleaded petrol blend containing 70%-85% ethanol i
taxed at 30% of the normal rate of €509/1,0001.

LUXEMBOURG

Biofuels are exempted from the taxes on energy products and the additional taxes for social and
climate change contributions. The country is one of the few in the European Union to reduce its
GHG emissions from road transport in accordance with the Commission’s target to of 6% below
2010 levels.”

75 European Environment Agency (EEA). Greenhouse gas emission intensity of fuels and biofuels
for road transport in Europe (Figure 2). October 26 2022.
https://www.eea.europa.eu/ims/greenhouse-gas-emission-intensity-of

76 ibid
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SWEDEN
High blended biofuels (Ethanol part in E85 and ED95; RME or FAME in high blending; HVO o1
biodiesel in high blending) are exempted from energy and CO2 tax. Meanwhile the country
Europe’s highest performing in terms of reducing GHG emissions from road transport, registering 4
reduction of 19% below 2010 levels. 77

—

UNITED KINGDOM

By contrast, the UK’s RTFO does not come close to providing price parity with polluting diesel
Department for Transport ministers’ parliamentary statements suggest the UK provides a comparab
tax incentive to those in the Republic of Ireland’® but the Irish scheme is far more generous both if

scope and in the quantum of incentives available.

In addition, HMRC’s classification of fuels is convoluted, with a notable lack of
understanding amongst those who design the taxation regime.

In fact, the Hydrocarbon Oils Duties Act (HODA) 1979 was introduced before
HVO fuels were invented and does not adequately take account of advancements
in renewable fuels.” The regulatory and taxation status quo leaves the cost of
clean fuels as the biggest barrier to widespread adoption. Ensuring price parity
between diesel and HVO is essential to supporting the use of HVO fuels.

To avoid the notion of new subsides being introduced, parity could be achieved
through a reduction in duties commensurate with the positive carbon impact of
switching from diesel to HVO. In theory, this could require no net-cost impact to
the Treasury if an additional GHG and air quality levy were raised against
traditional diesel by 1 to 2 pence per litre. This would essentially see those who
stick with diesel meet the bill for those who choose to switch.

77 ibid
78 Hansard, UK Parliament. Biofuels: Excise Duties. Question for Department for Transport. UIN
HL4918. January 19% 2023. https://questions-statements.parliament.uk/written-
g}gestions/ detail/2023-01-19/h14918
Legislation.gov.uk. Hydrocarbon Oil Duties Act 1979.
https://www .legislation.gov.uk/ukpga/1979/5/contents [Accessed 1% June 2023]
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Conclusions

Fuel remains one of the biggest costs for households after energy, and a significant
cost in every supply chain which relies on haulage — not least food supplies.
International comparisons demonstrate that scaling up the transition to biofuels is
possible where the government is willing. With the world having already missed
its Paris climate change targets, the time for a wide-scale shift from diesel to HVO
is a critical stage in the journey to the UK reaching Net Zero emissions.

Incentivising the switch to biofuels by an additional levy on traditional diesel and
reducing the levy on HVO fuels would encourage both commerce and consumers
to transition to renewable fuels and immediately reduce the most harmful
pollutants and improve air quality across the UK. Action is most needed in those
sectors least suited to EVs at present, especially the haulage industry. Ultimately,
a collaborative approach by UK industries, renewable fuel producers, and
government is crucial to delivering a cost-effective and practical transition to Net
Zero across the transport sector, with HVO fuels able to play an immediate role in
supporting the UK’s climate ambitions.

Price parity between HVO fuels and diesel would catalyse not just a switch away
from the most polluting fuels in the road transport, maritime and railways sectors
but could also stimulate private sector investment in UK HVO refineries. In the
race to energy security, the UK should no longer import polluting diesel from
Russian feedstocks but instead seek to produce clean fuels here at home.
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A Mixed Energy Supply — The Role of Hydrogen

Alexander Stafford

Hydrogen as an energy source has the potential to make a lasting impact on the
UK with its diverse economic and business sectors. Given the challenge for this
country’s energy mix is to meet the policy of Net Zero emissions of carbon by
2050, rather than seeking a single replacement for fossil fuels, the aim ought to be
discover which combination of different green alternatives, including hydrogen,
can best meet the varied demands on energy economically and by the public. As
fossil fuels are phased out many of the green technologies offer consumers and
producers unprecedented choice. Indeed, there appears to be a consensus across
the spectrum on finding cleaner energy. The role of hydrogen in achieving Net
Zero targets has become increasingly clear to regulators, industry leaders, and end-
consumers.*

In recent months, both the EU®' and US Governments®> have announced
significant incentives for firms to build green hydrogen capacity. The thinking in
both appears to be that state intervention is necessary to encourage the
development of green hydrogen, as grey hydrogen becomes less and less
attractive. By contrast the UK’s strategy is to encourage an organically developed
hydrogen economy which will, in fact, be more resilient in the long run, because
it will not be dependent on arbitrary decision making by officials or affected by
changing government policy to reflect the economic circumstances of the day. If,
as estimated in the UK Hydrogen Strategy® that hydrogen may comprise 20 to 35
per cent of the UK’s final energy consumption in 2050, it will be integral to the

80 Hydrogen Council and McKinsey & Company. Hydrogen for Net-Zero A critical cost-
competitive energy vector. November 2021. https://hydrogencouncil.com/wp-
content/uploads/2021/11/Hydrogen-for-Net-Zero.pdf

81 Laura Rodriguez. The European Hydrogen Strategy: What you need to know. Rated Power 16
Jan 2023 https://ratedpower.com/blog/european-hydrogen-
strategy/#:~:text=The%20European%20Commission%?20sees%20hydrogen,region's%20energy%o
20supply%20by%6202050.

82 Alex Donaldson. US Government outlines new national clean hydrogen strategy. Power
Technology June 7, 2023. https://www.hydrogen.energy.gov/clean-hydrogen-strategy-
roadmap.html

83 Department for Energy Security and Net Zero. Policy paper. UK hydrogen strategy. Updated 2

August 2023. https://www.gov.uk/government/publications/uk-hydrogen-strategy
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UK economy.? Though sometimes referred to as the ‘Polyfilla’ energy source —
because it will “fill the gaps’ in our energy supplies —perhaps, given its potential
ubiquity, it may be better described as the mortar which will bind together the
bricks in UK’s wall of clean energy.

In meeting the initial target of I0GW by 2030, the scaling up of the hydrogen can
occur naturally if different sectors from industry and transport to heating and
storage opt for hydrogen as potentially the best carbon-free replacement for fossil
fuels. There has already been some adoption of hydrogen in our public transport
system and by some parts of industry with prototypes being tested. Therefore, it
1s not a matter of ~ow the UK’s hydrogen economy will be built, but rather when
the UK’s hydrogen economy will emerge and whether it will grow as forecast in
the UK’s Hydrogen Strategy. Cumbersome and expensive market interventions,
as the EU and US have implemented, will not guarantee a thriving hydrogen
economy. Instead, a strong scientific and entrepreneurial foundation combined
with good physical access to the ingredients of green hydrogen — renewable
electricity and water — and proper understanding of the benefits that hydrogen will
bring, all of which the UK has more than any other country, will provide a far
stronger foundation for a mature, cross-sector hydrogen economy than one that
relies on subsidies.

There is already broad governmental support for hydrogen. The UK Hydrogen
Strategy, first published in 2021 before the doubling of the production target to
10GW, estimates that, by 2030, hydrogen will create over 100,000 jobs and be
worth £13 billion to the economy. More importantly, there is a strong business
case for hydrogen and the importance of competition and choice for both
businesses and individuals. Business could become the main drivers of UK
hydrogen over the next seven years, and indeed beyond 2030. A thriving hydrogen
economy is not possible without the investment, innovation, and expertise which
industry will bring given the inherent business opportunities.

8 UK Parliament. First Special Report - The role of hydrogen in achieving Net Zero: Government
Response to the Committee’s Fourth Report. 30 March 2023
https://publications.parliament.uk/pa/cm5803/cmselect/cmsctech/1257/report.html#:~:text=Analys
18%20published%620in%20the%20UK,scale%20to%20present%20electricity%20use.

85 Department for Energy Security and Net Zero. Policy paper. UK hydrogen strategy. Updated 2
August 2023. https://www.gov.uk/government/publications/uk-hydrogen-strategy
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Perhaps one of the effects of Net Zero that will most directly affect Britons is the
question of how people will heat our homes. It is not a simple problem since there
are about 25 million homes in the UK, with some of the oldest housing stock in
the world. Each of these homes will need to be modified and adapted to use low-
carbon heating sources. The Committee on Climate Change (set up in 2008 to
advise the government) has estimated that this will cost up to £250 billion.* Much
of the discussion in this area appears to focus on replacing gas boilers with heat
pumps. But they are large, expensive machines which will require a great deal of
grid capacity and for the homes to be retrofitted to work with them. Moreover,
they are not suitable for many homes such as blocks of flats, or those in areas with
extremely variable temperatures. Here, though, hydrogen can provide a safe,
simple, and easy alternative. Hydrogen, and hydrogen-ready, boilers are simple,
drop-in replacements for the natural gas boilers which are commonly used in
heating homes. Further, they allow for a transition towards Net Zero — blending
hydrogen with natural gas in the short term, before switching to 100 per cent
hydrogen when we have the capacity to do so. Consumers will face a choice
between expensive untested heat pumps or cheaper hydrogen ready boilers.
Cheaper since they are projected to be about the same price as the gas boilers they
will replace. In addition, existing gas boilers are a tested technology which has
proven itself in millions of homes for generations.

Another, often missed, benefit of switching to hydrogen has been highlighted by
developments over the past year: it is a major advance in enhancing energy
security. Last winter, many people faced rising energy bills, as a consequence of
the illegal Russian invasion of Ukraine and had fears about keeping their families
warm. While the government stepped in to support people’s meeting their energy
bills rather than doing without heat or power over the winter, energy companies
were hit badly. A total of 29 energy companies went out of business, falling foul
of price spikes caused by problems in the supply chain globally and beyond their
control. Hydrogen, being both renewable through green electrolysis and produced
right here in the UK, 1s immune from such price spikes and should be welcomed
by energy companies who may previously had to rely on hedging markets prone
to risk. Home-grown energy sources like hydrogen will bring a new era in

86 Business, Energy and Industrial Strategy Committee. Decarbonising heat in homes. 3 February
2022. https://publications.parliament.uk/pa/cm5802/cmselect/cmbeis/1038/report.html
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dependable, renewable energy that will be swiftly taken up by both consumers
and industry once its benefits are made clear.

Hydrogen could also be invaluable in for the UK’s industrial sector. Areas such
as Rother Valley which I represent in parliament, where heavy industry has
declined over the past century or so could by revitalised by the production of
hydrogen locally. In short, hydrogen offers industry choice, one which can lead to
greater opportunities for business. Moreover, the hydrogen-powered return of
strategically important industries, such as steel, glass, and cement, could bring
great benefits to the UK as a whole. A good example of hydrogen replacing fossil
fuels in heavy industry is green steel. The Swedish company H2 Green Steel,
which has plans to replace coal with hydrogen to make steel, has just signed an
agreement with the furniture giant IKEA to provide 12,000 tonnes of hydrogen-
produced steel a year.®” This illustrates how effective markets meet demand, and
reveal a real appetite within many industries for buying low-carbon products and
services.

Moreover, the business model is a potential game-changer for the UK — at one
time the 5™ largest producer of steel — and especially for parts of the UK such as
Y orkshire — in which my constituency sits - which still produces 1.7 million tonnes
of steel every year. Switching our steelworks, which combined account for

2.5 per cent of the UK’s total carbon emissions, to hydrogen will also boost local
manufacturing and bring choice to customers. As in other areas, hydrogen brings
the forces of supply and demand to these vital commodities, and the market will
lead the way if it is free to do so.

Where market-making choices are concerned, perhaps one of the sectors which is
the most viable for market-led development is hydrogen transportation,
particularly heavy transportation like ships, buses, and planes. Hydrogen buses
are already a British success story, proving themselves to be worthy alternatives
to electric and hybrid buses.?® These hydrogen buses, most of them built by British

87 Charlie Currie. IKEA to use H2 Green Steel’s hydrogen-produced steel in 50% of global
warehouse racking. September 13 2023. https://www.h2-view.com/story/ikea-to-use-h2-green-
steels-hydrogen-produced-steel-in-50-of-global-warehouse-racking/

8 Tim Deakin. UK holds European leadership on zero-emission buses in HI 2023. Route One.
August 17 2023. https://www.route-one.net/news/uk-holds-european-leadership-on-zero-emission-
buses-in-h1-2023/
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firm Wrightbus, the Northern Ireland based bus manufacturer, are already
deployed on the streets of London, Birmingham, and Aberdeen. Ships and
aeroplanes, both of which are very heavily polluting, have leapt at the choice that
hydrogen provides as the prospect of mass-electrification posed a threat to their
industries. Indeed, the UK is one of the most advanced centres for hydrogen
aircraft development, with many different firms competing to be the first to bring
clean, hydrogen-fuelled aircraft to market.® Public transport has proven itself the
perfect arena for supply and demand to produce strong hydrogen-based
alternatives without the need for expensive policy instruments.

Finally, energy companies may well continue to be drawn to investing in hydrogen
because they see it as the best way to play a part in powering the UK 1n a post-
fossil fuel world. Meeting the government’s Net Zero targets will mean an
increased reliance on renewable electricity sources such as solar and wind, both
of which have widely advertised downsides, especially their intermittency. The
German compound-noun, dunkelflaute, meaning ‘dark doldrums’ and describing
a dark, windless period in which little solar or wind electricity can be generated,
has become a buzzword for those preaching the benefits of traditional thermally
generated electricity. The problem, then, is how do we continue to provide on-
demand power at peak times? Famously, the biggest demand surge the UK has
ever seen was during half-time of England’s historic football match against
Germany in 1966 — a record nearly beaten by the half-time surge during the
Lionesses fateful world cup final this summer — as the nation switched on their
kettles as one. If the proper thought is not put into these issues, this sort of surge
could result in blackouts given the wrong wind or sun conditions.

Here as in so many other areas, hydrogen can come into its own. Green hydrogen
is the ultimate energy storage: it surpasses the solutions offered by batteries and
pumped hydro. What’s more, it is a zero-cost solution for most energy companies,
who will already have electrolysers on hand for using in industrial or heating
applications. At times of high electricity supply, but low demand — on a windy
summer’s day, for example — electricity can be directed to the electrolyser and the
resulting hydrogen stored, perhaps in one of the vast gas storage chambers already

8 Dimitris Mavrokefalidis. UK startup flies ‘world’s largest’ hydrogen-electric plane. Energy Live
News 20 January 2023. https://www.energylivenews.com/2023/01/20/uk-startup-flies-worlds-
largest-hydrogen-electric-plane/
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being converted to accept hydrogen. On cold winter nights, where demand far
outstrips supply, that hydrogen can be retrieved and burnt, with no carbon
emissions, to power our grid. Electrolysers, being much smaller and far cheaper
than high-capacity batteries, are also far more adaptable, already being installed
everywhere from offshore wind farms to the International Space Station.

Hydrogen offers a realistic answer to concerns about the UK’s grid capacity. For
energy firms, green hydrogen could increasingly seem to be the most cost-
efficient way of storing energy for when most needed. Businesses will continue to
develop new solutions without the governmental handholding seen for other
technologies. As the transition from fossil fuels to renewable energy sources
progresses, hydrogen will most likely provide much-needed choice in the energy
market. The shift to hydrogen will be not the result of the large-scale government
interventions seen in other countries, but by innovative companies identifying the
gaps in our green-energy system and developing hydrogen-fuelled solutions. The
indications are that hydrogen will play a role in the UK’s future energy mix. The
more existing businesses and entrepreneurs explore the potential of hydrogen, the
more secure the UK’s greener future is.
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V1
The Nuclear Necessity

David Howell

Across the world a revolution 1s taking place in civil nuclear power. The era of
vast nuclear plants taking years to construct, often well over a decade, is coming
to a close. Instead, concentration is turning to much smaller reactor systems. These
are often of new and highly innovative design, using new fuels involving less
dangerous waste, being far quicker to build and largely fabricated in the factory
and then assembled on site.

This revolution comes hand-in-hand with another one, namely the transformation
of nuclear power finance. After some delay, a new government body, Great British
Nuclear (GBN), has recently entered the scene. The intention is to drive further
progress in replacing and renewing the UK’s diminished nuclear power capacity
as an essential component of the nation’s proclaimed Net Zero strategy.

Among other tasks it will oversee 1s a competition between developers and
suppliers of new and smaller reactor models. This will be the second such
competition. The first one was introduced and scrapped a decade ago. New nuclear
technology is much mentioned by the authorities and energy planners, but the
decision on what to choose amongst the many designs, where the future clearly lies,
has been much delayed.

GBN will also have to meet the challenge set by National Grid, that a truly
electrified and decarbonised Britain will require a 400 per cent increase in nation’s
high voltage transmission system, in effect a new grid for a new energy age.

How can this be done?

None of the British nuclear power replacement ambitions of the last forty years,
nor any firm existing plans, come anywhere near meeting the massive nuclear
power requirements of a fossil-free, reliable national energy supply. And there is
one more underlying reason why they never will - namely the impossible
pressures on state finance.
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Where is the money supposed to come from? Outside the US, and even there only
in a limited way, private finance hitherto has never been interested in the nuclear
power station mammoths of the past, full of risk as they are and taking at best a
decade to construct before they start earning income from output sales. Money
borrowed on government credit, or money raised either directly from the taxpayer
or through legally imposed consumer charges, as in the Hinkley C. case, has been
the only way. While Hinkley C is being developed and financed by NNB
Generation Company, previously a joint venture of France’s state-owned EDF
Energy (66.5 per cent) and China’s state-owned China General Power (33.5 per
cent),”® it will receive a guaranteed price, a so-called strike price, per megawatt
hour,’! on the ‘contracts for difference’ principles.”?

But conditions have changed radically. This system can prove very expensive, and
very advantageous for the producer. We are now looking into an era when for
Governments ‘there is no more money.” A global pandemic and war have stripped
the fruit from every branch of the magic money tree and allocated it elsewhere.
Anything more that can be squeezed from international borrowers or from the
taxpayer, under either political party, has already been promised several times
over. The colossal appetites of more old-style nuclear mega-plants simply cannot
be accommodated by the state alone.

The UK Government, aware of this, and although stumping up some £700 million
as a sort of pump prime for Sizewell C, is looking for finance elsewhere. It is
putting much store in the Sizewell C case on a funding device already used
elsewhere for financing very large projects which take years to construct. This is

%0 Annabel Cossins-Smith. Cost of EDF’s Hinkley Point C nuclear project rises to $40bn. Power
Technology, February 21 2023. https://www.power-technology.com/news/hinkley-point-c-project-
costs-rise-
again/#:~:text=Cost%2001%20EDF's%20Hinkley%20Point%20C%20nuclear%20project%20rises
%20t0%20%2440bn&text=French%?20energy%20company%20EDF's%20Hinkley,EDF%20docu
ments%20via%20Reuters%20show.

%l Adam Vaughan. Hinkley Point C subsidy has dealt consumers 'a bad hand', say MPs. The
Guardian 22 Nov 2017. https://www.theguardian.com/uk-news/2017/nov/22/hinkley-point-c-
subsidy-consumers-mps-contract

92 For an explanation of Contracts for Difference (CfD), see
https://www.gov.uk/government/collections/contracts-for-difference
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called the RAB financial model, standing for Regulated Asset Base.”® The trick,
and it is a trick, is to place a surcharge on all consumers from the very first
authorised inception of the project, and of course years before any electricity is
produced for sale. The Sizewell C start point is, according to the latest UK energy
strategy paper ‘Powering UP Britain’, to be announced ‘before the end of this

Parliament’.*

If this works for Sizewell C, and market money from somewhere actually risks
investing in it via the RAB system, which would be a something of a miracle, it
is certainly not a method which could be repeated many times over. Instead, the
dilly-dallying in the UK over Small modular reactors (SMRs) has to end
immediately. Target dates should be announced for deployment and orders
announced. This is the time not for more competitions but for clearing all
regulatory and safety regulations and placing initial orders.

The Crux of the Nuclear Future. Moving Smaller Modular Reactors (SMRs)

We come here to the crux of the nuclear future and the crux of the central climate
challenge. Finance marks the crucial difference between a nuclear future of
smaller units, constructed and operating swiftly (taking two and half years) and
fabricated in the factory, as against the giant years-to-build machines of the past,
which no genuinely commercial private finance will touch, whatever success the
Nuclear Regulated Asset Base (RAB) system may have at Sizewell C. Having
bought out the Chinese state interest in Sizewell C, for a very painful £100m, it
would be strange if the UK Government allowed another state interest, with
obvious political implications, — in this case the UAE through one of its
sovereign funds — to fill the gap. But that possibility has been raised.

93 Department for Business, Energy & Industrial Strategy. Future funding for nuclear plants. An
explanation of the Regulated Asset Base (RAB) model option. 26 October 2021.
https://www.gov.uk/government/news/future-funding-for-nuclear-plants

%4 HM Government Powering Up Britain. March 2023.
https://www.gov.uk/government/publications/powering-up-britain/powering-up-britain
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This 1s the point where the merger between nuclear power and the market power
of investors, so elusive in the past, begins to take place and begins to disentangle
a major part of state involvement, and its surrounding politics, from the process.
The civil nuclear story so far has been state dominated, with little or no genuine
private investment and therefore little or no influence of market judgement on
design, on timing, on waste handling or on de-commissioning procedures and
COsts.

By contrast, once the Government is seen to be approving and ordering SMRs, the
attraction for infrastructure funds, and even eventually for pension funds, of
projects offering money safely back, with dividends, in two to three years, should
be vastly greater.

If not from domestic sources, then funds from international sources, are standing
ready, with Qatar already involved and other Middle East sovereign funds said to
be very interested, but all waiting for a firmer UK Government policy lead. Once
that finance comes on stream, the entire familiar logjam of penniless governments,
desperately slashing capital spending and postponing long-term energy projects to
meet shorter term, and more vote-winning, spending programmes, begins to
unravel. Markets step in where politics have all along dominated, distorted and
blocked. The floodgates of private finance will at last be opened.

The Last Hurrah of Big Nuclear

Seen from this angle it becomes clear that UK failure to advance with all speed
and all efforts on the SMR and nuclear innovation fronts is an overall policy
failure, in both energy security and climate curbing terms. Building instead one
more giant reactor at Sizewell (ready at best in the late twenty-thirties), on a
‘replica’ dubious design, becomes a diversion from the right path - the last hurrah
of a dying age. In the wider British industrial recovery context, it begins to
look like a fatally delaying factor not only a dead end in nuclear technology but a
wrong turning in the entire pattern of new infrastructure which British industry 1s
crying out for.

%5 Nuclear Free Local Authorities. A mature design or junk? EDF plan for Sizewell C continues to
rely on controversial EPR reactor. 26th September 2023. https://www.nuclearpolicy.info/news/a-
mature-design-or-junk-edf-plan-for-sizewell-c-continues-to-rely-on-controversial-epr-reactor/
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None other than the former CEO of EDF has described the EPR mega-gigawatt
design as ‘too complicated and almost unbuildable’.”> After the years of delay
and vast budget overruns at Flamanville, on the Cherbourg Peninsula, France is
planning no more of this deeply problematical type.

In still hesitating with SMRs and their variants, whether from the leading home
producer, Rolls Royce, or from imports or internationally collaborative schemes,
and instead pushing ahead with the European Pressurised Reactor (EPR) ‘replica’,
official policy is looking in the rear-view mirror. The argument that the choice can
be ducked and that both paths should be pursued, i.e. Sizewell C now and smaller
and more innovative reactors sometime later, ignores the pace at which nuclear
power technology is changing round the world. It also ignores UK resource
limitations and ignores the decarbonisation imperative the government has set,
along with the enormous green electricity expansion it truly necessitates. Finally,
it ignores the danger that order books of SMR manufacturers round the world are
already filling up fast and by the time HMG makes up its mind we may be at the
back of the queue.

A further oddity is that some of the most advanced builders of smaller machines,

such as the British firm Newcleo for example, have been excluded from the UK
competition simply because they are already fully financed and have no need of
further Government money. All they need is evidence that the Government is
committed and ready to place some initial orders. Given the go-ahead, and with
regulatory and licencing procedures properly streamlined, these firms could have
low-carbon electricity on stream from dozens of SMRs, located on existing or
disused nuclear sites, by the end of this decade, compared with Sizewell, ready at
the most optimistic by the mid-thirties. Some of the new smaller technologies
operate on already used radioactive plutonium waste, which has otherwise to be
stored at Sellafield at enormous public cost. Much smaller reactors are also
becoming available for on-site powering of industrial processes.
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Conclusion

Reconciling the seemingly conflicting goals of climate action and secure energy
supplies 1s possible, or at least more manageable, with new nuclear power, using
new technology, underpinning the pathway to success. With the right decisions a
kind of consilience begins to emerge. In this happier scenario, the apparently
irreconcilable forces of genuine near-complete decarbonisation, maximum British
contribution against rising greenhouse gas emissions, absolute supply reliability,
finance and monetary discipline, reasonable consumer affordability, better safety
and minimised waste disposal, work together in unity rather than fight together in
chaos.

Achieving an orderly energy transition is a giant task but an urgent one. It is
quintessential to the preservation of stable human progress and of the natural
world which it seemingly threatens, but of which it is in fact a part. To carry
people, rather than threaten or frighten them, this transition requires absolute
honesty about the real challenge, clear-eyed analysis of what can be achieved,
and how and by when. New nuclear power lies firmly on the pathway ahead, but
it must be of the right kind in the right places and with the right partnership
between government and the marketplace.

The UK is not yet on that pathway. And the public have not yet been told the
truth.
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Unintended Consequences
Syed Kamall

The phenomenon of unintended consequences - that the often well-intentioned
actions of individuals or governments may lead to unexpected or unintended
results - 1s well known by economists, sociologists and philosophers. Both John
Locke in the 17" Century and Adam Smith in the 18" century wrote about it.
Friedrich Hayek summed it up last century when he wrote that ‘The curious task
of economics is to demonstrate to men how little they really know about what they

imagine they can design.’*®

As Rob Norton, former economics editor of Fortune, the US business magazine,
writes ‘Economists and other social scientists have heeded its power for centuries;
for just as long, politicians and popular opinion have largely ignored it.”®’

Before we go further, we should acknowledge that while this chapter focuses on
negative unintended consequences, there are also positive unintended
consequences. For example, while classic economics textbooks offer students the
fairy tale of a ‘perfect market’ with ‘perfect information’, Austrian School
economists argued that it is the hundreds, thousands and millions of transactions
that occur between sellers and buyers for mutual benefit on a daily basis that leads
to the spontaneous order of the market. Free marketeers do not see markets as
perfect, as interventionists falsely claim. Rather, markets are a consequence of
trade and transactions between seller and buyers. Entrepreneurs may exploit the
asymmetries and imperfect information to make profits, but overall free markets
lead to ‘a more efficient allocation of societal resources than any design could

achieve. 78

Unfortunately, there are plenty of examples of negative unintended consequences
where governments have introduced measures to solve a particular problem, only

96 Eriedrich A. von Hayek and William Warren Bartley, The fatal conceit: the errors of socialism.
(Chicago 2019)

7 Rob Norton, Unintended Consequences.
https://www.econlib.org/library/Enc/UnintendedConsequences.html

8 Friedrich A. von Hayek and William Warren Bartley, The fatal conceit: the errors of socialism.
(Chicago 2019)
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to make the situation worse. This is often referred to as the ‘Cobra effect’, named
after the attempt by British colonial rulers of India to reduce the snake population
by offering locals a bounty for each Cobra skin they delivered. Far from reducing
the number of snakes, it incentivised enterprising locals to farm cobras to earn
extra cash. Once the authorities realised this, they stopped payments leading to the
now worthless snakes being released into the wild, which resulted in more, not
less cobras. A similar scheme by French colonial rulers to reduce Hanoi’s rat
population led to more rats while Chinese Communist dictator Mao Zedong’s
campaign to remove sparrows led to an increase in insects, crop infestation and
the Chinese great famine.

In recent years, as awareness of environmental issues has risen up the political
agenda, politicians have introduced measures to curb pollution. Alas, some
initiatives have led to negative unintended consequences. In 1989, Mexico City
introduced the Hoy No Circula ('today it doesn't circulate') initiative to reduce the
terrible air pollution. The city banned cars for one day per week, depending on the
last number of their number plate. While its introduction initially reduced
pollution, with carbon monoxide (CO) measurements reportedly dropping 11 per
cent, residents started to buy older second cars with a different number plate to
use on those days their first car was banned. This workaround saw CO levels rise
by 13 per cent over the long term.”

In 2001, the British government changed the system of car tax to incentivise
motorists to switch to diesel cars in order to meet lower CO2 emissions targets set
by the 1997 Kyoto climate change conference. The UK’s ‘dash to diesel’ had the
desired effect with the number of diesel cars increasing from 3 million in 2000 to
12 million by 2017. However, diesel cars were found to emit larger quantities of
harmful pollutants such as nitrogen oxides and particulates.

In 2005, the UN Intergovernmental Panel on Climate Change (IPCC) decided to
reward companies with carbon credits if they destroyed Fluroform, greenhouse
gas, also known as HFC-23. Since HFC-23 is a by-product of a common coolant,

9 Karl Mathiesen, ‘Why Licence Plate Bans Don't Cut Smog’. The Guardian. March 20" 2014
https://www.theguardian.com/cities/2014/mar/20/licence-plate-driving-bans-paris-ineffective-air-
pollution#:~:text=Restrictions%20have%20been%?20tightened%20periodically,to%20get%20arou
nd%?20the%20measures.
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companies responded by producing more of the coolant in order to generate more
HFC-23 to be destroyed and hence earn more carbon credits. Unsurprisingly, the
European Union suspended payments for the destruction of HFC-23 in 2013.

In the US and other countries, subsidies are offered to encourage consumers to
buy newer energy-efficient fridges, assuming they will replace older less
environmentally friendly appliances. However, one study in New York and
Vermont found that approximately 44 per cent of older refrigerators remained in
use as a second fridge after consumers purchased a new one, increasing not
reducing overall energy consumption.'®

Some of these unintended consequences were foreseen. In 2017, it was revealed
that UK government ministers were warned about the dangers of diesel in the early
2000s. It took a new government more than a decade later to aim to correct this
error.

Therefore, as politicians decide on policies to meet the Net Zero Carbon targets,
they should heed warnings of foreseen unintended consequence.

One example is the call from both environmentalists and motor manufacturers to
pay drivers to scrap older more polluting cars to encourage them to buy less
polluting newer models. However, as James Wilson points out, this fails to take
account of the fact that it requires a huge amount of energy to build a new car and
that the materials required have to be mined, transported and processed, often
multiple times.!°! There is also the cost in terms of energy and pollution of
producing, and then disposing of, batteries.

While electric cars are seen to be more environmentally friendly to run, studies
have shown that their manufacture requires more energy and produces more
emissions than manufacturing a conventional car due to their batteries. In addition,
the electricity to recharge them may come from power stations burning

100 Beny Eisen and Kenneth P. Green. Environmental policy and the law of unintended

consequences. Frontier Centre For Public Policy FCPP Policy Series No. 87. May 2010:
https://fcpp.org/files/1/10-05-31-_Unintended Consequences FINAL.pdf

101 james Wilson, J. Are new cars more environmentally friendly? Buy A Car. 20 September

2020 https://www.buyacar.co.uk/cars/used-cars/1733/are-used-cars-environmentally-friendly
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fossil fuels.'” One study shows that the average electric vehicle in Europe
produces between 28 to 72 per cent less life-cycle greenhouse gases over the first
150,000 Kilometres, depending on local electricity production.* But, what if the
car does much lower mileage? In these cases, running a used car for longer may
be better for the environment, especially if carbon-free or lower carbon biofuels
(as discussed in a later chapter) and synthetic fuels come onto the market.

The relative environmental benefit of electric cars will improve once most of the
energy to manufacture and run the cars comes from green sources but in the
meantime the market economy has incentivised new businesses which convert old
cars to electric. The costs are still relatively expensive but as technology improves
it may become environmentally friendlier to encourage low mileage drivers to
keep older cars for longer and higher mileage drivers to convert their vehicles to
electric rather than scrap them. The unintended consequences of a scrappage
scheme can already be seen.

After the Blue Planet II television documentary in the UK showed the harm that
plastics cause to marine wildlife, British supermarkets pledged to reduce the
amount of plastic packaging they used. However, even here there are foreseen
unintended consequences. While UK cucumber growers use 500 tons of plastic in
the UK annually, this extends the shelf life of cucumbers from 3 to 14 days. It also
reduces the amount of energy and water used for growing, transporting and storing
cucumbers, as well as the amount of food waste and greenhouse gas emissions. In
fact, food waste has been estimated to be a major source of greenhouse gas
emissions. ' One proposed solution has been to use more compostable plastics.
However, compostable plastics are designed to biodegrade and not be recycled and
may actually release greenhouse gases as they biodegrade. So, while using less
plastic packaging and introducing compostable plastics can

102 Dale Hall and Nic Lutsey. Effects of battery manufacturing on electric vehicle life-cycle
greenhouse gas emissions. The International Council on Clean Transportation briefing. February
2018: https://theicct.org/sites/default/files/publications/EV-life-cycle-GHG _ICCT-

Briefing 09022018 vF.pdf

103 peter Maddox. The unintended consequences of a War on Plastic. The Waste and

Resources Action Programme. 19 April 2018 https://wrap.org.uk/blog/2018/04/unintended-
consequences- war-plastic
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be more environmentally friendly, this is not true in all cases and may lead to more
waste or more carbon emissions.

As governments propose policies to reduce carbon emissions, they should be
aware of the dangers of unintended consequences. When they propose policies to
change people’s behaviour in order to achieve specific goals, sometimes the
negative unintended consequences of the new policy makes the goal harder to
reach than before the policy came into force.

Authors such as Jamie Whyte in another chapter of this publication argue that we
simply need to price negative externalities to allow market mechanisms to take
care of these problems. Given that no mainstream UK political party believes that,
left to their own devices, free markets will lead to the large reductions in carbon
emissions that are thought to be needed, perhaps a more pragmatic solution would
be to make sure there are safeguards in place. Where negative unintended
consequences are foreseen, the warnings should be heeded or at the very least be
taken into account. If the objections to the dash to diesel cars were taken seriously
in 2001, we would not have seen the resulting increase in pollutants.

Where negative unintended consequences are unforeseen, policies should be
adapted as soon as they become obvious. This may be easier said than done, as
demonstrated by the fact that diesel cars are still on sale today even though the
price of diesel fuel is higher than petrol. This may partly be as a result of lobbying
from car manufacturers and trade unions worried about job losses. However, there
is a more recent example. In August 2023, the Mayor of London introduced the
Ultra-Low Emissions Zone (ULEZ) to reduce pollution in greater London. Drivers
of vehicles that do not meet the ULEZ standard have to pay a £12.50 daily charge.
In response, car dealers in London have seen a surge in interest from drivers
wishing to buy cars manufactured before 1983 since they are classed as 'historic
vehicles' so exempt from the ULEZ charge, but they are also more polluting.
According to one car salesman ‘ULEZ 1s now the major deciding factor for most
Londoners buying motors.’'* Time will tell if this unintended consequence leads
to an increase in pollution instead of reducing it.

1% Eirian Jane Prosser. Londoners snap up classic cars to dodge ULEZ. Daily Mail 23 Aug 2023:
https://www.dailymail.co.uk/news/article-12437769/Londoners-snap-classic-cars-dodge-ULEZ-
Dealers-surge-older-models-capital-braces-expansion-12-50-zone.html
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Since unintended consequences cannot always be predicted, safeguards should be
seen as complementary to market mechanisms. After all, making and learning
from mistakes is all part of the market discovery process. To achieve their
ambitious environmental goals, governments need to be alert to the possibility of
negative consequences of their policies and be ready to change tact when their
best laid plans go awry.!® A failure to acknowledge that well-intentioned
environmental policies may fail will in fact make things worse.

105 Robert Burns. To A Mouse. Poems, Chiefly in the Scottish Dialect (Kilmarnock 1786)
https://www.scottishpoetrylibrary.org.uk/poem/mouse/
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Conclusion
Syed Kamall

As current policy stands, the UK’s future energy mix is likely to be shaped by the
Net Zero targets that many countries have now set and the transition to low
carbon or zero carbon energy is likely to continue. While the UK government
has set a target of Net Zero by 2050, private companies will mostly be called
upon to meet these targets.

The contributors to this publication warn, however, that the government’s aims
will not be met by heavy handed intervention by the state. Rather it proposes that:

® Market mechanisms are more likely to lead to the realisation of sensible
goals than government policies and intervention. (Christian Bjernskov).
Drawing on research in public choice theory and ‘robust political economy’,
Christian Bjernskov warns against expecting governments to alleviate
complex problems such as transitions towards a low-emissions society.
Politicians, like most people, he explains, will in practice not have the required
knowledge and while they may gain votes from being thought to offer
solutions, it would be far more effective for them to rely on the dynamism of
economically free markets rather than government intervention. He suggests
that we should have more faith in human ingenuity while maintaining a
healthy scepticism towards the ability and benevolence of elected politicians.

® The UK government has wrongly focussed on electricity generation
which accounts for a relatively lower proportion of greenhouse gas
emissions, than transport and heat. (Bruno Prior)
A lack of specialist knowledge may help explain why the UK government has
focused mostly on electricity generation even though it accounts for only 30
per cent of primary energy consumption and 13 per cent of greenhouse gas
emissions, as pointed out in Bruno Prior’s chapter. While Prior disagrees with
the government’s Net Zero target but suggests if the government wishes to
decarbonise energy it needs to pay attention to heat and transport too. Prior
was also critical of existing schemes and suggests a carbon tax may be better
than a cap-and-trade solution to decarbonise energy.
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® Rather than heavy handed regulatory interventions and complex fiscal
penalties, the most effective policy would be based on the clear principle
that the polluter pays. Treating greenhouse gas emissions as a negative
externality and then imposing a Pigouvian carbon tax is all the Net Zero
policy that is needed. (Jamie Whyte.)
Governments tend to incentivise consumers to change behaviour through
fiscal policy. Treating greenhouse gas emissions as a negative externality and
imposing a Pigouvian carbon tax is all the Net Zero policy that is needed.
However, given that mainstream politicians want to appear to ‘do something’
and avoid losing political support due to higher taxes there should be greater
transparency about the carbon taxes and corresponding tax cuts, so carbon
taxes are fiscally neutral.

® The UK has not focussed on the whole transport sector - which
contributes 24 per cent of the UK’s total Green House Gas (GHG)
emissions. Rather than an emphasis on switching to electric vehicles,
biofuels that can be used with existing diesel vehicles should be
encouraged as an alternative source of clean energy in the short and
medium term. (Julian Keites)

Though the UK government claims a technology-neutral approach, its policy
is mostly designed to encourage a switch to electric vehicles (EVs), despite
there being a lack of a national charging infrastructure. Incentives to
businesses and consumers to switch to biofuels by reducing the levy on
Hydrotreated Vegetable Oil (HVO) fuels while increasing the levy on
traditional diesel would reduce the most harmful pollutants and improve air
quality across the UK. Such a rebalancing would stimulate private sector
investment in UK HVO refineries thereby increasing the UK's energy security.
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@ Hydrogen can play a vital role in the UK’s future energy mix, ad
account for up to 20 to 35 per cent of the UK’s final energy consumption
in 2050. Moreover, hydrogen may prove cleaner and better for energy
storage than batteries. It may also be a better option for domestic users:
hydrogen ready boilers are cheaper and similar to current gas boilers as
distinct from the expensive and largely untested alternative of heat
pumps (Alexander Stafford)

Already hydrogen has a place in the transport sector with hydrogen buses in
use, and hydrogen aircraft and trains being trialled. Meanwhile combined
gas/hydrogen boilers are currently being installed to heat homes in the UK.
As well as playing a role in heating and transport, hydrogen may prove a much
better storage solution than batteries.

® UK governments for four decades have failed to realise the potential of
nuclear energy as an alternative to fossil fuel. Nor is the ‘solution’ that of
the giant reactor, such as that at Sizewell. Rather Smaller modular
reactors (SMRs) are the future. The government should create the policy
space to attract private investment in SMRs since they are quicker to
build and put into use and better equipped to tackle the difficult
questions nuclear poses, including how to dispose waste. There should be
no further hesitation over SMRs and their variants. Otherwise, resources
will not be forthcoming, and the UK will encounter greater difficulty in
meeting its Net Zero targets. (David Howell)

Governments of the last 40 years have come nowhere near meeting the
significant nuclear power requirements of a fossil-free national energy supply,
due to the impossible pressures on state finance. The answer is not to build
another giant reactor at Sizewell, which may not be ready until the 2030s

-- the last hurrah of a dying age. Even if Sizewell C goes ahead, the UK should
encourage the building of smaller SMRs.

® Governments should be wary of interventionist policies which can make
matters worse. No government can predict the consequences of new
legislation or incentives on consumers’ behaviour. They do not have
enough knowledge (Syed Kamall)

57



Powering Britain The UK’s Future Energy Mix

There is evidence is that some government decisions on environment policies
in the past had negative unintended consequences which made things worse
rather than better. Though making errors - and learning from them - is part of
the market discovery process, governments and companies need internal
mechanisms to change policy quickly once the negative unintended
consequences become apparent. While changing course quickly may be
difficult in practice, being open to new thinking and having safeguards in
place to allow for different approaches could allow governments to change
policy when needed.

* % % %

Each of these chapters suggests that if the UK energy mix is to meet the goal of
reducing carbon, policy must change. Irrespective of the range of views prevalent
in the UK about the merits of the Net Zero policy or the feasibility of meeting it,
each of the authors highlights real and potential problems in the current strategy
being pursued. Each proposes how to change course, and that requires a change
in the assumptions on which current policies rest.
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Net Zero i1s a powerful
rallying cry for many voters.
But for others green energy comes

at a high cost to tax payers and business, hindering
competitiveness in a tough global market.

In  Powering  Briain: the UK’s  future
energy mix, the six co-authors consider the
implications of government energy policy for
the wider economy and for different energy
sectors and sources. To bring about a cleaner
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